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Hape)XXHaqa TexHosiorus
npu NnepeocMbiCIEHHOM An3anHe

e [ToNHbI KOHTPO/b YNPaBEeHNS CUCTEMON
onepaTopoM C MOMOLLbI NeJany

e COBMECTMMOCTb C AaTYMKOM [ABUXKEHUSA
AnadparMbl v 1aTYNKOM U3MEPEHUS
TeMnepaTtypbl NULEBOAA ANS KOHTPOIS
6e30MacHOCTV onepaLum

e ABTOMATUYECKAA PeryMpoBKa AJMTEeNbHOCTY
BO3[eMCTBMNS HAa OCHOBE KPUTEPUS <BpPEMS
[0 3015 UN>

e Jlyylwas KOMMNAAeHTHOCTb 6anioHa
n oTcyTcTBME 3P dexTa «Pop-out»

e bonee KopoTKoe paccTosiHMe OT KOHYMKA
KaTeTepa A0 6annoHa 5 Mm

e [Nafkaa nepexofHas 30Ha <KOHYUK
WHTpOLblOCEpPa — Aunaratop>
e Vron KpuBM3HbI KOH4YMKa 155 rpagycos

e Bu3yanusaumsa noteHumnanos 6onee yem
B 90% cniy4aeB 3a CHET LONONMHUTENIbHOM Ha NpaBax peKnaMbl
3M1eKTPUYECKOM M30N1ALMN KaTeTepa
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MHOIOCYTOYHbIN
G XOJITEPOBCKWUN PEFMCTPATOP 3KI
.Petersburg «JEKOPLA-8(M)>»

Mpunbop NpeaHa3Ha4yeH Ans XONTEPOBCKOro MOHUTOPMPOBAHMSA 3NeKTpokapanorpaMmsl (No 3 nnm
12 oTBEOEHUsIM), OLIEHKN ABUraTesibHOM aKTMBHOCTU M MOJSIOXKEHUS Tena nauneHTa B TeHeHne -
TENbHOr0 BPEMEHU N CKPUHUHIOBOIO MOHUTOPUPOBAHUS AbIXaHWUS

/7 N
- YHUKaJIbHbIV CbEMHBIF MOHOKAab€E/1b

- ANTENIbHOCTb MOHUTOPUPOBaHUSA OT 1 [0 7 CYTOK (6€3 3aMEHbI 3/IEMEHTOB
nmTaHms)

- pervctpaums 3 uin 12 otBegeHmvi OKI™ (o Bbi6opy)

- 3anvck peoriHeBMorpammel

- 3anuchb MoI0XEHWs Tena v ABUraTesibHOM aKTMBHOCTY nayneHTa
paamep 70x48x24, pasvem IKI He BbiCTyraeTt 3a rabaputsl npuéopa
Bec MoHUTOpa 6e3 3/IeMEeHTOB nuTaHus 50 rp.

agantep cBs3u USB ¢ MarHUTHbIM pasbeMoM

Komrinekt kabenevi 9Kl BKro4aeT B cebs
Kabesnu Tpex TUrnopasmMepos,
4YTO JesnaeT rnpouegypy NCCrefoBaHUs
MakcumMasibHO KOMQOOPTHOVI 4J15 nalneHTa

NMPOrPAMMHOE OBECTNEYEHUE KOMIJIEKCA «NEKOPAA»
NMO3BOJIAET NPOBECTU AETAJIbHbIN AHAJIN3 OAHHbIX
XOJITEPOBCKOIO MOHUTOPUPOBAHUA:

e onpepesieHve 6a30BOr0 pUTMa Cepplia M ero CMeH, BbISIBIEHUE HapyLUeHW
pvTMa ¥ NMPOBOAUMOCTY

*  pacyeT CMeLleHusi 1 HaknoHa cermeHTa ST ¢ geTekumen anu3onos, Nofo3pu-
TeJSIbHbIX Ha ULLEeMUYecKne

e pacyeT BapuabenbHOCTU pUTMa, BKIOYasi BPDEMEHHbIE U CrieKTpasibHble napa-

d'Coida MeTpbl 1 BKPM, onpeaeneHue Typ6yneHTHOCTM puTMa
e pacyeT NapameTpoB [bIXaHUs C BbIABIEHMEM SMM30M0B arHOS (POPMMPOBaHME
3aKMI0YEHUS C KITMHUYECKUMU KOMMEHTapUAMM
e oleHKa paboTkl CTUMyNsITOpa
| oocrenosanme | Permcrpaop  Hacrpoiiun nporpanme:  Bagskpaks  Momous ° BbIsiBNIEHNE NO3AHUX MOTEHLMANOB XeJlyn04KoB

B § = e onpegeneHve PQ-uHTepBana v aHanu3 ¢opMbl
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° pacyeT BenuuuHbl 1 aucnepcun QT-uHTepBana,
o EEA = BbIIBlIEHNE MUKpoasibTepHaummn T-3ybua

®*  pacyeT (PM3NYECKOW aKTMBHOCTU U TONEPAHTHO-
CTU K Harpyskam

= " A *  OUEeHKa AMHaMWKW Npy NOBTOPHbIX HAOMOAEHNAX

HUMOHHasA 06paboTKa AaHHbIX




PEDPAJIOH®

BOCCTAHOBJIEHUE PUTMA
NMPU UCMOJIb30BAHUU
NEKAPCTBEHHOM /
3NEKTPUYECKOM
KAPOUOBEPCUUN2-*

AMUOLAPOH

PE®PAJIOH

EAVHCTBEHHbIN* aHTNAPUTMUK ONA
KynupoBaHusa ¢oubpunnauum npeacepamm
nobon npogomKUTENIbHOCTH'

KPATKASl MHCTPYKLUA NO NPUMEHEHUIO NEKAPCTBEHHOIO NPEMAPATA AJ11 MEAULIMHCKOIO MPUMEHEHUS PEDPAJIOH

PerucrtpaunoHHbii HoMep: J171-002510 ot 24.06.2014 1.
MexpayHapoaHoe HenaTeHToBaHHoe Ha3BaHue (MHH): oTcyTcTayer.

XuMunyeckoe HauMeHoBaHme: 4-Hutpo-N-[(1RS)-1-(4-bTopdenun)-2-(1-3tunnu-
nepuanH-4-un)atun] 6eH3ammaa rnapoXNoOpU.

JlekapcTBeHHas $popMa: KOHLEHTPaT ANs NPUrOTOBNEHMS pacTBopa A5 B/B BBe-
LeHust.

®apMakoTepaneBTMYecKasn rpynna: aHTMapuTMUYeCKoe CPeACTBO.

Moka3saHus K NpUMEHEHUIO: KynupoBaHne GpubpuAnaLMn 1 TpeneTaHus npeg-
CepAviia, B TOM Yucie A8 MeANKaMeHTO3HOW KapAnoBepcuy nepcucTupyiolei
(anuTtensHocTbio 6onee 7 cyTok) GOpMbI STUX apUTMUIA.

MpoTuBonokasanus: yaninHHeHne uutepsana QT 6onee 440 mc; 6pagucucTonnue-
ckast dopMa dubpunnaunm nnm Tpenetanus npeacepauii ¢ YCC <50 ya. B MUHYTY
nau nayssl >3 cek, 3aperncTpmpoBarHble Ha IKI nan BbIBNeHHbIe NO pe3ynbTaTam
cyTouHoro MoHuTopupoBaHus 3K no XonTepy; cMHAPOM cnabocTn CMHYCOBOro
yana (cuHycosas bpagukapans, cuHoaTpuanbHas bnokagal, saperncTpmposaHHble
paHee Ha $poHe CMHYCOBOro PUTMa, 3a UCKJIOYEHUEM NaLMUEHTOB C KapANOCTUMY-
NATOPOM; aTpnoBeHTpUKynsapHas 6nokapa Il-11l ctenenn, AByX- 1 TpexnyykoBble
6n0Kafbl, 338 UCKNOYEHNEM NALUEHTOB C KapAUOCTUMYNATOPOM; rMMoOKanneMus,
runoMarHuemus; Bo3pact o 18 net (3dpdekTMBHOCTL 1 Ge30MacHOCTb He U3ydeHbl);
OCTPbIN KOPOHAPHBIA CUHAPOM (3hdeKTUBHOCTL 1 6830MaCHOCTL He U3yyeHbl); ae-
KOMMEHCUPOBaHHAN UK TAXKEeNas XpoHuyeckas cepaeyHas HegocratouHocTs (I11-1V
dyHKUMOHaNbHbIA knacc no knaccudukaunm NYHA adpdekTnBHoCTb 1 besonac-
HOCTb He U3ydeHbl); BpoHXManbHas acTMa HEKOHTPOJIMPYEMOTO TeYeHUs!, TAXeNas
AbIXaTeNbHas He[OCTaTOYHOCTb (3pdeKkTnBHOCTL U Be3onacHOCTb He UaydyeHbl);
6epeMeHHOCTb U Nepuof, rpyAHOM0 BCKapMUBAHWS; MPUeM aHTUapUTMUYECKUX
npenapatos lll knacca, cotanona, cepeyHbIX FNKO3UA0B.

C 0CTOPOXKHOCTBIO: COBMECTHO C npenapartamu, cHuxatowmmu YCC u/unm samea-
nsilowmmu AB-nposegerue (6eta-agpeHobnokatopsl, HEAUIMAPONMPUANHOBbIE
aHTaroHWCTLI KanblUms, MBabpaamH), aHTUapUTMUYeCKUMM NpenapaTamu |c knacca.

Cnoco6 npuMeHeHus: ToNbKO [/15 BHYTPUBEHHOMO BBEAEHWS B YCJI0BMSIX Nanathl
MHTEHCUBHO Tepanuu nog, HabofileHneM B TedeHne 24 4acoB NpU HenpepbIBHOM
koHTpose KT napametpos (YCC, pnutensHocTu nuTepsanos QRS, QT, QTc). Mepeg
npuMeHeHnem Heobxoaumo passectv B 20 Mn 0,9% pacTBopa HaTpus xaopuga.
BBefeHne npenapata NnpoBoANTCS B BUe TPeX NociefoBaTeNbHbIX 3Tanos: B 03
10 Mkr Ha 1 kr Maccbl Tena B TedyeHne 2-3 MuH; Yyepe3 15 MUH npu oTcyTCTBUM
addekTa (BoCCTaHOBNEHNS CUHYCOBOrO pUTMa) NOBTOPHOE BHYTPUBEHHOE BBE-
neHve B pose 10 mMkr Ha 1 kr Maccol Tena (cymmapHas fosa npenapata 20 Mkr/kr
Macchl Tesial; Npu 0TCYTCTBUW BOCCTAHOBIIEHUS CUHYCOBOTO puUTMa yepes 15 MuH
noBTOpHOE BHYTpUBEHHOE BBeAeHue B fo3e 10 Mkr Ha 1 kr Macchl Tena (Makcu-
MasbHasi CyMMapHas fo3a npenapara 30 MKr/kr Macchl Tena). BeeaeHue npenapata
npekpallaeTcs Ha loboM 13 3TarnoB Npu BOCCTAHOBIEHWUM CUHYCOBOTO pUTMa UK
pasBUTMM NOBOYHBIX NPOAPUTMUYECKUX 3P PEKTOB.

Mo6ouHoe peitcTBUe: ypexerne HCC meree 50 ya./MuH, yBenmyeHme AnuTensHOCTH
nuTepsana QT> 500 Mc, nosBieHWe Xeny[o4KoBbIX HapyLIeHWA puTMa cepaua;
noBbILLEHWe aKTUBHOCTM acnapTaT- U anaHMHaMUHOTpaHcdepasbl; «4yBCTBO Kapa»
BO BPeMs BBEJeHUS.

lOpuanyeckoe nuLo, Ha UMA KOTOPOro BbIAAHO PEerucTPaLMOHHOE YAOCTOBe-
peHue: OI'BY «HauunoHanbHbI MEAULUHCKUIA UCCNef0BaTeNbCKMI LEHTP Kap-
avonorvm» Munsgpasa Poceuun. 121552, MockBsa, yn.Hepenkosckas 3-9, 15A,
Ten./dakc (499)149-02-13.

MpousBogutenn: OIBY «HaunoHanbHbIM MEOULMHCKWIA MCCNef0BaTENbCKUIA LLEHTP
Kapavonorun» MuHsgpasa Poccun. 121552, Mocksa, yn.Yepenkosckas 3-9, 15A,
Ten./dakc (499)149-02-13.

Jlutepartypa: 1. KnuHuueckue pekomergauum M3 PO «Dubpunnsaunu npegcepauit», 2020 r. 2. Fonuupix C.MM., MaHueHko E.MN., Kponauesa E.C. u ap. uarHoctvka v neyeHue
bubpunnauum npeacepauin. Espasuiickuii kapamonorndeckui xypHan. 2019;(4):4-85 3. M. LLesanse, X. Bappw 1 ap. AMroaapoH B cpaBHeHUM ¢ nauebo 1 knaccuyeckumm
rpenapaTamv Ans KapanoBepcHmn NapokcuaManbHom Gpubpunnaumnm npencepanii: MetTa-aHanus. XypHan AmMepukaHckoro konneaxa kapavonoruu 2003; 41: 255-262 4. H.10 Mu-
poHoB, B.B. BnoassHosckuit, H0.A. FOpuyeBa v op. MpocnekTMBHOE paHAOMU3MPOBaHHbIe UccnefoBaHue 3GdEKTUBHOCTY M He30MacHOCTU 3NEKTPUYECKON 1 MELUKAMEHTO3HOM
KapavoBepcuu Npu nepcucTupyoLein dubpunnsunn npeacepamii. PaunornansHas dpapmakotepanus B kapanononn 2018; 14(5), 664-669.

*Cpeaw apyrvx aHTMapuTMUYeCKMX NpenapaTos.

MATEPWAN ABNAETCA CNELVMATN3NPOBAHHBIM N3OAHMEM A9 MEOMUNHCKX PABOTHNKOB

[MCcTpUbyLmst n MapKeTHHr:

AO «P-®apm», 123154, Poccus,

r. Mockea, yn. bepsaputa, 4. 19, kopn. 1

Ten. +7 (495) 956-79-37,

thakc +7 (495) 956-79-38 www.r-pharm.com

P-®APM

MHHOBaU'MOHHbIe
TeXHOJI0rnu
3[0pOBbA

L

Mo BONpoCcaM, CBA3aHHBIM C pasBUTVEM HeXernaTesbHbIX NOBOUHbIX peakLmii 06palaTbcs:
OBY «HaumoHanbHbI MeAULIMHCKWIA MCCnefoBaTeNbCKIiA LIeHTp kapanonoruns Munsapasa PO
JKCrepuMeHTasIbHOE MPOM3BOACTBO MEANKO-BMONOrMUecKUX NpenapaTos

121552, r. MockBa, 3-5 Yepenkosckas yn., g. 15A

Ten: +7 (495) 414-65-22 www.cardioweb.ru



BIOMONITOR llIm

MMﬂﬂaHTMpyeMbIVI KapaguoMOHUTOP HOBOTO NOKOJNE€HUA

e BepudnuymposaHHada perncrpauma P-BoaHbl ¢ MUHUMKU3aUMEN
prckoB noxHon aetekuymm Orl

e BbicokoamnauTyaHaa perncrpauma R-BofiHbl 32 CHET YBEIMYEHHOTO
BekTopa kopnyca NKM

e PacueTHbIn cpok cnyxbel 0.5 neT

e OTcyTCTBME NMMUTOB MO ANIUTENBHOCTM COXPaHAEMbIX 3MN30408
npu ncnonb3oBaHnu ¢ cuctemor Home Monitoring

° IMNNaHTauMg «B 04HO ABUXKEHUE»
e MPT-coBMecTUMOCTb be3 30H ucktodeHns 1.5 n 3 Tecna

e OTaenbHble anroput™Mbl 4na anddepeHLUnanbHoON AMarHoOCTUKN
3KTOMMYECKUX HapyLLUeHWA puTMa

e VIHTennekTyanbHbIi MOMOLLHWK MO HACTPOMKE MPOrpamMmbl
e CoBMeCTMMOCTb C MporpaMMoin aaa cMapTdoHa

000 «BbuoTtpoHunk»:

yn. Hukonosimckas, nom 26, ctpoeHue 1A, atax 2, nomeleHune 6
109240 MockBa, Poccus

TenedoH: 8 (495) 789-68-31 | Gakc: 8 (495) 789-68-32

3n. noyta: office@biotronik.ru

ToBapHblIii 3HaK & BIOTRONIK 3apeructpupoBaH B PO,

Ceupetenbctso N20649784 ot 28.03.2018r.; BK/ItOYEH B TaMoXKeHHbIN PeecTp
06bekToB MHTennektyansHomi CobeteerHocTn (TPOUC),
Pewenne N2 14-38/07565. LT 4

MeanumnHckoe n3genve Haxo[UTCs B NpoLecce rocyaapCTBeHHoM

DerneTpan excellence for life



Selectra 3D

CTuMynaumsa npoBoasLLEN CUCTEMbBI CEpALA

Hpe,ﬂ,CTaBﬂﬂeM BaM peBOJIIOUMOHHYO CNCTEMY OOCTaBKW OJ14 y,£|,06HOFO
N 6bICTpOI'O NO3NMUNOHNPOBaHNA 2J1EKTPOLd B 30HE MNYy4Ka [nca

000 «BuoTpoHuk Ypan»
ToBapHbI 3Hak & BIOTRONIK 3apervcTprposaH B PO, m B I o I Ro N I K
gqy

CeupetenbctBo N20649784 o1 28.03.2018r.; BKIOYEH B TaMoXeHHbI Peectp

06bekToB UHTennektyansHon CobeteeHHocTu (TPOUC), .
Peserute N8 14-36/07565. excellence for life
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ANNA®OPTE"

TabneTkn

HOBasA NPOJSIOHIMPOBaHHAA ¢opMa NannakoHUTUHA
rmgpobpomMmmia C yMEHbLUEHHBIM KOJIMYECTBOM
NOOGOYHbIX HEBPOJIOTNYECKUX AENCTBUN

NMOKA3AHNA:
Vv HaaXKesnygouykoBas M XKenyLoukoBas dKCTPacUCTonus;
Vv MapoOKCM3Mbl MepPLAHUA 1 TpeneTaHUA npeacepani;
Vv MapoKCM3ManbHaA HagXenyaouykoBaa Taxmkapaus,
B TOM Yncne n npu cnigpome Bonbda-lNapkmnHcoHa-YanTta;
Vv NapoKcu3MasnibHas »enygouykoBaa Taxmkapausa.
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+7 (499) 519-30-88; www.allaforte.ru; www.vilar.su
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CoBpeMeHHbI NOAX0A K AMarHOCTUKE U JIEYEHUIO

C/IOXKHbIX HApYLIEHW pUTMa cepaua

KOHTPOJIb KOHTaKTa

C TKaHblo

OueHka
YKM3HECNoCobHOCTH
Mwuokapaa

KoHTponb PHA
BO34EMCTBMA C MOMOLLbIO
NTOKaNbHOro MnNeagaHca

JononHUTeNbHbIN
KOHTPO/1b 6€30MacHOCTH
BO34ENCTBUA

ABTOMaTUYeCKNI NOUCK 1N OTOOPAXKEHWNA 30H

C parMeHTMPOBAHHbLIMWU 1 ABOMHBLIMUW NOTEHLMANAMMN
ABTOMaTM4yeCKasd peaHHOoTauMA NO34HMX MOTEHLMAN0B
NPV KapTMpoBaHMA nweMmnyeckom XT

Bu3ayanusaums UCTUHHOTO NYTU aKTUBAL UK
ABTOMaTn4yeckoe 0b6Hapy»xeHune y4acTKoB
3aMe[/IeHHOro NpoBeaeHus

Cardiomedics

ABTOMaTM4yecKas

perncTpaums Toyekx
PaAMo4YacToOTHOrO
BO34ENCTBUSA NO
33aHHbIM KpUTEPUSAM,
BKJ/1H0YAs JTOKaNbHbIN
nMnenaHc
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BECTHUK APUTMOJIOT'NHN

VESTNIK ARITMOLOGII
HAYYHO-IPAKTUYECKHH PEIIEH3UPYEMBIN KYPHA.I

Tom 29 Ne 2 (108) 2022

H3znpaercs ¢ 1993 roga

I'TABHBIE PEJAKTOPBI*:

A.1I. PesumBuian
E.B. lmsaxTo

PEJAKIMOHHAS KOJUUIET UA:

NCIHOJTHUTEJBHBIE PEJAKTOPBI:

M.M. Mensenes
E.H. MuxaiinoB

P.E. baranos A.A. Kocrapesa 10.B. Illy6ux J. Kautzner
IO.H. Benenkos J1.C. JleGenen E. Aliot J. Kosiuk

JLLA. Bokepus JL.B. Mutpodanosa 1. Efimov N. Marrouche
C.II. Tonueia C.B. Ilomos J. Brachmann A. Panfilov

E.3. TomyxoBa A.b. PomanoB M. Haissaguerre C. Pappone

P.C. Kapmios M.A. IlIkonpHUKOBA J. Jalife P. Platonov
PEJAKIIMOHHBIN COBET:

A.C. AbapaxmaHOB K.B. JlaBTsiH @.I". P3aeB B.A. Lpipnun
A.B. Apnamen J1.®. EropoB W.M. PommeBckas A.B. YammypHbIx
E.A. AptioxuHa A.A. Kanembepr C.®. CoxonoB A.A. YepHoBa
A.B. BriroBcKkmii C.T". Kanopckwuit B.A. Tarapckuit T0.A. lInetinep
T.II. I'm3arynuna B.B. Kymuos B.M. TuxoHneHnko B.A. lllyneman
O.JI. Topnees C.E. Mamuyp T.B. Tpemkyp C.M. Smmn
10.H. I'pumkux C.10. Hukynuna M.C. Xapnan

TEXHUYECKWUI CEKPETAPD HOMOIIIHUK PEJAKTOPA

10.0. Mypagsckas

H.3. I'aceimoBa

* - Abdunuanum peraKHOHHON KOJUIETHH U PEIaKIIMOHHOTO COBETaXKypHaIa pa3MeIlIeHbI Ha caiite https://vestar.elpub.ru

Peuensentnl :kypHana: Aptioxuna E.A., baranos P.E., bazaes B.A., I'mzarynmuna T.I1., I'ypees C.B., Konbacosa E.B.,
Kpusonanos C.H., JIscaukosa E.A., Mamuyp C.E., Manonamsunu I'.P., Hemunymuit H.M., ITonskosa E.A., Tlomosa
I1.B., Yenenckuii B.E., 1llyoux FO.B.

Kypnan 3apeructpupoBan Komuterom Poccuiickoit @enepanuu mo medatu Ne 016512 ot 13 aBrycra 1997 .
Iepuoanunocthb: 4 Homepa B rox. [loxnucHoii ungeke karanora [oursl Poccun: [TMO033. CroboaHas 1ieHa.
Marepuaisl )KypHaia pacnpocTpanstoTes mof aunensuei Creative Commons.

Kypnan BximodeH B Scopus, [lepeueHs Beaymx HaydHbBIX KypHaIoB 1 m3nanuii BAK, Poccuiickuii MHIEKC HAYIHOTO 11~
tupoBanust (BKiIroueH B siapo PUHIY), apyxnernuit nmnakt-hakrop PUHI] - 0,908.

DnekrponHast Bepcust: https://vestar.elpub.ru, www.vestar.ru, www.elibrary.ru. IIpeduxc DOI: 10.35336.
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ACCOIUALIA JUHAMUKU MTOJTOBBIX TOPMOHOB C 10-JIETHEN BBDKUBAEMOCTBIO MY XUYWH
C UMIUIAHTUPOBAHHBIMU YCTPOMCTBAMM JIJI CEPJIEUHOM PECUHXPOHUW3WPYIOLIEN TEPAITUU
T.H.Enuna, H.E.Illupoxos, T.U.ITerenna
Tiomenckuil kapouonozuueckuil Hayunvlil yewmp, ToMcKuil HAYUOHATLHBLIL UCC1E008AMENbCKUIL MEOUYUHCKUTL
uenmp Poccuiickoit akademuu nayk, Tromens, Poccusn, yn. Menvnukaitme, o. 111.

Hean. OeHUTH aCCOMUAINIO PA3IMIHON JIHAMUKH TIOJIOBBIX TOPMOHOB C 10-IIeTHEW BEDKUBAEMOCTHIO MYKUHH C
XPOHUYECKOH cepaedHoil HenocTaroqHOCThI0 (XCH) 1 MMIIaHTHPOBAaHHBIMH YCTPOHCTBAMH CEPACYHON PECHHXPOHH-
supytomieii Teparmn (CPT).

MeTtoab! uccieaoBanus. 157 myxuna ¢ CPT (cpennuii Bo3pact 58,7+9,7 rona; 95 (60,5%) XCH umemugeckoro
TeHe3a) TI0 TePTHITI0 TecTocTepoHa B KoHie uccnenoBanus (TESend) 6pumm pasnenenst Ha 3 rpynmst: I (n=52) - TESend
<13,3 amonw/m; II (n=53) - TESend >13,3<19,2 amons/n; 111 (n=52) - TESend >19,2 umonb/n. Beutn ucciieoBaHbl B
TUHAMUKe TapaMeTpsl sxokapauorpadgun (OxoKI'), B mma3me N-KoHIIEBOW (parMEeHT HATPHUHYpPETHIECKOTO TETTHAA
(NT-proBNP), unrepneikua-6 (MJI-6), obmmit n cBobomusiit Tectoctepor (TES), actpamuon (E2), rmodynuH cBA3bIBa-
ot momossie TopMoHB! (SHBG), mporectepon (PGN), neruaposmuanapoctepona cynbhar (DHEAS), coorHomenne
E2/TES. Metonom Kamman-Maiiepa Opliia olieHeHa BEDKHBAEMOCTb B TPYIIIAX.

Pe3ysbrarhl. [ pynmmbr ObUTH COTOCTaBUMEI IO BO3PACTY, HAMUHIO HieMudeckoir XCH, apTepraibHOM THIICPTOHNH,
orreparsiM peBacKyssipu3anui Muokapaa. B I rpymme B cpaBHernu ¢ 111 rpymmoit BeIsiBIeHa OOBITas 9acTOTa BCTpedae-
MOCTH (PHOPHIITSAIAH TIPEICEPANii, OKUPEHHUS, TIOMHON OJIOKA/IBI JIEBOI HOKKY ITy4Ka | rica, TeHIEHIINH K OONbIIel YacToTe
caxapHOro 1uadera n OoIbIIeMy MHICKCY MAcChl Tesa. VICXOIHO: MEX/Ty TPYNIIaMH HE BBIIBICHO PA3INYUi TapaMeTpoB
9x0KT, ormeuens! Hanbonpmme yposan TES B III rpynme. Ha gore CPT: B I rpymiie BEISIBICHO MEHBIIIEE 0OpaTHOE PeMO-
JeTpoBaHue cepra, cHkenne ypoBHs TES (p<<0,001) vs mossrmenws Bo 11 (p=0,041) u 111 (<0,001) rpymmax; Tomsko B 111
rpymme yBemmamics ypoeHb E2 (p=0,008) n ymensmmmics ypoBar NT-proBNP, NJI-6. [Tpu oTcyTcTBHM B TpyNIIax AWHA-
muku naaekca E2/TES u ypoas DHEAS, B I rpynme wa ¢pone CPT urgexe E2/TES 6pu1 Hanbonemmm, yposerb DHEAS
HanMEHBIINMY. Bo Beex rpymax BeIsiBIEHO cHIDKeHHE KOHIEHTpanui PGN. 10-1eTHss BEDKHBAEMOCTb COCTaBMIIA B TPYTI-
max 17,6%, 42,8%, 46,2% (Log Rank test I-1I=0,016; Log Rank test I-I1I=0,004; Log Rank test II-I11=0,528).

3akJrouenne. [lomydeHHbIe pe3ynbTaThl CBUACTENBCTBYIOT O PA3INIHON JMHAMUKE TTOJIOBBIX CTEPONIOB Ha (hOHE
CPT. IlarTepH W3MeHEHHS MTOJIOBEIX TOPMOHOB, COTIPOBOXKIAIONIHICS YBETHUYCHHEM YPOBHS TECTOCTEPOHA, ICTPAIHO-
73, AETHAPOSIHAHAPOCTEPOHA Cylb(ara 1 CHIKCHUS! COOTHOIICHHUS ACTPAANO0I/TECTOCTEPOH, ACCOIMUPOBAH C JIyqIIeH
10-neTHEH BEDKHBAEMOCTHIO MY)KIHH ¢ UMITTaHTHpoBaHHBIME CPT-ycTpoiicTBamu Ha (hoHE OOIBIIEro 0OpaTHOTO peMo-
JIETTMPOBAHMS CEP/IIAa ¥ CHIKCHUSI aKTHBHOCTH CHCTEMHOTO MIMMYHHOTO BOCIAJICHNSI.

KuroueBble coBa: cepyieyHasi peCHHXPOHU3HPYIOLIAs TEPAIHsl; MOJIOBbIE TOPMOHBI; TECTOCTEPOH; OMOMapKepHI;
ceplevHast HeIOCTaTOYHOCTb; BBDKHBAEMOCTD

KoH(pMKT MHTepecoB: OTCYTCTBYET.

DuHAHCHPOBaHHUeE: OTCYTCTBYET.

Pykonuch moydena: 10.11.2021 UcnpaBiaennas Bepeus noaydena: 11.02.2022 Ipunsra k nyoaukamuu: 15.02.2022
OtBercTBeHHbIN aBTOp: EHnHa Taresna HukomaesHa, E-mail: enina@infarkta.net
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Jna uutupoBanus: Ennna TH, lupoxos HE, Ilerenmmuaa TH. Accommariusi THHAMUKHA TTOJIOBBIX TOPMOHOB ¢ 10-1meT-
HEH BBDKMBAEMOCTBIO MYXXUYHH C IMIUIAHTUPOBAHHBIMU YCTPOHCTBAMH JUIS CEPACTHON PECHHXPOHM3UPYIOIIEH TEPATTHH.
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ASSOCIATION OF SEX HORMONE DYNAMICS WITH 10-YEAR SURVIVAL IN MEN
WITH IMPLANTED CARDIAC RESYNCHRONIZATION THERAPY DEVICES
T.N.Enina, N.E.Shirokov, T.I.Petelina
Tyumen Cardiology Research Center, Tomsk National Research Medical Center, Russian Academy of Science,
Tyumen, Russia, 111 Melnikayte str.

Aim. To assess association of different dynamics of sex hormones with 10-year survival in men with congestive
heart failure (CHF) and implanted cardiac resynchronization therapy (CRT) devices.

Methods. Based on tercile of testosterone at the end of the study (TESend), 157 men with CRT (mean age 58.7+9.7
years old; 95 men (60.5%) w/ ischemic CHF) were divided into 3 groups: gr. I (n=52) - TESend<13.3 nmol/l; gr. IT (n=53) -

© KomnexTtus aBTopoB 2022 [D)eYso |
BECTHUK APUTMOJIOTI'MHU, Ne 2 (108), 2022



6 ORIGINAL ARTICLES

TESend>13.3<19.2 nmol/l; gr. III (n=52) - TESend>19.2 nmol/l. Parameters of echocardiography (Echo) were investigated
in dynamics, N-terminal fragment of probrain natriuretic peptide (NT-proBNP), interleukin-6 (IL-6), total and free testos-
terone (TES), estradiol (E2), sex hormone-binding globulin (SHBG), progesterone (PGN), dehydroepiandrosterone sulfate
(DHEAS), E2/TES ratio were tested in plasma. Survival in groups was assessed using Kaplan-Meier method.

Results. Groups were comparable in age, presence of ischemic CHF, arterial hypertension and surgeries on myo-
cardial revascularization. Higher incidence of atrial fibrillation, obesity, complete left bundle branch block, tendency to
higher incidence of diabetes mellitus and higher body mass index was revealed in gr. I compared to gr. III. At baseline,
groups didn’t differ in Echo parameters; the highest TES levels were found in gr. III. After CRT, there was less reverse car-
diac remodeling, decrease of TES level (p<0.001) in gr. I vs increase of TES level in gr. IT (p=0.041) and gr. I1I (<0.001);
E2 level increased (p=0.008), levels of NT-proBNP and IL-6 decreased only in gr. III. In absence of dynamics of E2/TES
index and DHEAS level in groups, E2/TES index was the highest and DHEAS level was the lowest in gr. I after CRT.
10-year survival of groups was 17.6%, 42.8%, 46.2% (Log Rank test I-1I=0.016; Log Rank test I-II1=0.004; Log Rank
test 1I-111=0.528).

Conclusion. Obtained results indicated different dynamics of sex steroids after CRT. Sex hormones variation pat-
tern, interrelated with increase in levels of testosterone, estradiol, dehydroepiandrosterone sulfate and decrease in testos-
terone to estradiol ratio, was associated with better 10-year survival in men with implantable CRT devices with greater
reverse cardiac remodeling and reduction in activity of systemic immune inflammation.

Key words: cardiac resynchronization therapy; sex hormones; testosterone; biomarkers; heart failure; survival
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Xponudeckas cepaeyHas HemocrarogHocTs (XCH)
TIPEACTaBIsAeT cOo0OW 3a0oIeBaHUE C MHOKECTBEHHBIMH
TOPMOHAJIBHBIMU HapYIICHUSMH, CPEAN KOTOPBIX 00CYyXk-
maercs pons nedunuta tectoctepora (TES) [1]. Huskuit
ypoBerb TES y myxunn ¢ XCH sBiseTcss mpenuKkTopomM
TTOBTOPHBIX TOCTIUTANU3AIM B TedueHune 90 qHeit u oomeit
cMepTHOCTH [2]. Parmee HamMm OBIIO TOKa3aHO BIUSHHE
ypoBHst TES Ha a¢dpexktnBHOCTE cepaedHoit pecnHXpOHH-
supytomieir Teparmu (CPT) [3], sBusromeiics coBpeMeH-
HBIM CTaHAapToM JedeHust 0onpHbIX ¢ XCH n mupoxum
xoMrurekcoM QRS. He n3yuena acconnariust ITMHAMHAKH T10-
JIOBBIX TOPMOHOB C BBDKHBAEMOCTBHIO MYXXUHH C MMIUIAH-
tupoBanHbIMA CPT-ycTpolicTBamMu, 9T0 0OyCIIaBIHBACT
aKTyaJbHOCTB HAIIETO MCCIICAOBAHUSL.

Llens nccnenoBaHus - OLEHUTD ACCOIMAINIO Pa3Iny-
HOW TUHAMUKH MOJIOBBIX TOPMOHOB ¢ 10-J1eTHeH BEDKHBA-
emoctrio MyxunH ¢ XCH n nmmmantupoBanasiMun CPT-
YCTpONCTBaMH.

MATEPHUAJI 1 METO/1bI
HCCJIEJOBAHUSA

B uccnenoBanue ObLIO TOCIIEIOBATEIBHO BKIIIOYE-
HO 157 MyxuuH ¢ ummuiantupoBaHHbIMu CPT-ycTpoii-
ctBamu ¢ 2006 r. mo 2017 r. u3 «Peructpa npoBeneHHbIX
olepanuil cepIeyHON PECUHXPOHU3UPYIOILEH Tepanun»
(CBUAETENBCTBO O TOCYIAPCTBEHHOM perucTpamnuu 6a3bl
nanHbix Ne 2010620077 ot 1 despans 2010 r.), kKoTopbiM
IPOBOAMIIOCH 00CIIEIOBaHHE NCXOHO U B AMHAMUKE Ye-
pe3 1, 3, 6 mecsues nocne ummuiantauuu CPT-ycTpoii-

CTBa, B TOCIEAYIONIEM Yepe3 Kaxkisle 6 MmecsneB. B
MIPEICTABICHHBII HAMU aHAJIN3 PETPOCHEKTUBHO ObLIN
BKJIIOUEHBI JIaHHBIE MCXOJHOTO W TOCIEIHETO BU3HTA -
OBIT crienaH cpes uccnenoBanuii B Hostope 2020 . B ciry-
gae cMepTH OompHOTO 10 HOAOps 2020 1. ObUTH OlleHe-
HBI PE3YNbTAThl MOCIETHETO Mepe]l cMepThio Buznuta. C
LEJIBIO0 OIICHKN MAaKCHMAJIbHOM AMHAMHUKH MCCIETyEeMbIX
KIIMHUYECKNX, MHCTPYMEHTAIbHBIX U 1a00paTOPHBIX Ma-
paMeTpoB ObUIN BKIIIOYCHBI JaHHBIE HANOOJIEE OTAAICH-
HBIE OT UCXOAHBIX. [l0o TMHAMKWKE KOHEUYHO-CHUCTOINIEC-
koro o6wvema sieBoro xenymouka (KCOJDK) B koHeuHOM
TOYKE HMCCIEOBAHNS TMAIHEHTHl OBIIN KIACCHUPHUIIPO-
BaHBI Ha HepecmoHAepoB (ymenbimeHne KCOJDK wme-
Hee 15% OT MCXOAHOTO), PECHOHACPOB (yMCHBIICHHE
KCOJIX 6onee 15%, no menee 30%) u cyneppecnonae-
pos (ymensmenune KCOJIK 6onee 30%). Cpennnii Bo3-
pacT Myx4uH coctaBui 58,7+9,7 rona.

Juarno3 XCH BBICTaBIISIIM Ha OCHOBAaHWM KJIMHH-
YECKUX PEKOMEHJAINH 110 AHarHOCTHKe ¥ JieueHno XCH
[4]. KapmnoMuomnaTus HWIIEMHYECKOTO TeHe3a ObLTa -
arHoctuposana y 95 (60,5%) myxunn. CPT-ycrpoiicTea
¢ ¢yHKUIMEH KapamoBepTepa-nehudpmuIsTOopa OBUTH UM-
wrantuposans! 110 (70,1%) 6onpabIM. l71st HanpaBIeHNS
6ompHEIX Ha mMIuTanTarmio CPT Ol Mcmons30BaH Tpo-
Tokon rocriutans CB. Mapuu (Jlounon) [5], B koTopom Ha-
psany ¢ dpaxmmelt Beiopoca neBoro xenymouka (PBJIK)
< 35%, nzmepenHoit Mo CHMIICOHY, YYHTHIBAINCH TPH-
3HAKH BHYTPH- W/UIN MEXOKEIYI0YKOBOH JHCCHHXPOHUH,
dysxkunonansHbelil kmace (PK) M-IV (NYHA), a taxxe
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mmTensHoCTh Komruiekca QRS > 130 mc. ©K onpenersin-
Csl C YYETOM TecTa 6-MHHYTHON XOJIbObI M KIMHUYECKUX
kputepueB kinaccupukammun NYHA. Dxokapamorpaduro
(Ox0KT") mpoBommmm Ha ammapare Philips [E-33 (CIIA) ¢

Taonuua 1.
Knunuueckas xapakmepucmuka ucciedyemoix zpynn

| mnmna 11 rmna III rpynma
ITokazarens (;pz},s 2) (IIII;}; 3) (HE 212) p
Cpennuii nepuoz, 51,0 72,0 67,0
Habmonenns, Mecssl | [22,5:93,5] | [36,5:111,0] | [35,3:105.8] A
CpenHuii Bo3pacT, ToabI 59,5+9,2 58,7+10,2 57,4+10,1 H.II.
UBC, n (%) 33 (63,5) 30 (56,6) 32 (61,5) H.JI.
[MUKC, n (%) 18 (34,6) 20 (37,7) 20 (38,5) H.JI.
AKIII, n (%) 4(7,7) 3(5,7) 3(5,9) H.I.
UKB, n (%) 14 (26,9) 15 (28,3) 14 (26,9) H.JI.
IT ®K XCH, n (%) 26 (50,0) 32 (60,4) 31(59,6)
[T ®K XCH, n (%) 22 (42,3) 17 (32,1) 19 (36,5) H.JIL.
IV ®K XCH, n (%) 4(7,7) 4(7,5) 2(3,9)
AT, n (%) 38 (73,1) 38 (71,7) 34 (65,4) H.JIL.
QIL n (%) 37 (75,0) 31 (60,4) 26 (50,0) | I-111=0,011
PYA AB, n (%) 19 (36,5) 19 (35,8) 16 (30,8) H.JI.
CH, n (%) 12 (23,1) 6 (11,3) 4(7,7) [-111=0,062
Oxupenue, n (%) 31 (59,6) 24 (45,3) 19 (36,5) | I-111=0,026
KHF‘ESKC MACCRL TR, 31,6455 | 29,5+5.6 | 29,5+6,8 II—_IIIII::%,%5946
Jmurensnocts QRS, mc | 136,5+£36,0 | 145,1+41,7 | 139,9+36,4 H.JI.
[BJIHIIT, n (%) 29 (55,8) 28 (52,8) 18 (34,6) | I-111=0,042
AAIIL % 22 (42,3) 16 (30,2) 15 (28,8) H.I.
AMKP, n (%) 46 (88,5) 41 (77,4) 42 (80,8) H.JIL.
Huyperukn, n (%) 24 (46,2) 30 (56,6) 28 (53,8) H.JI.
BKK, n (%) 7 (13,5) 13 (24,5) 6 (11,5) H.JI.
BAB, n (%) 49 (94,2) 49 (92,5) 44 (84,6) H.JIL.
Jurokcun, n (%) 10 (19,5) 16 (30,2) 11(21,2) H.JI.
AnTHKOArymaHTHL 1 (%) | 23 (44,2) 30 (56,6) 21 (404) H.A.
JHezarperanTsl, n (%) 24 (46,2) 22 (41,5) 24 (46,2) H.L.
UATI® umm BPA, n (%) 50 (96,2) 51(96,2) 47 (90,4) H.JI.
Crarunsr, n (%) 15 (28,8) 23 (43.4) 18 (34,6) H.JIL.
Hepecnonnep, n (%) 32 (61,5) 26 (49,1) 25 (48,1)
Pecnonzep, n (%) 6 (11,5 6(11,3) 7 (13,5) H.JI.
Cymeppecmnonnep, n (%) | 14 (26,9) 21 (39,6) 20 (38,5)

IIpumeuanne: UBC - nmemundeckas 6one3ns cepana; [IMKC - moctundapKTHBII
kapaunockiiepos; AKIII - aopro-koponapaoe myHtupoBanue; UKB - upeckokHOE
xopoHapHoe BMemaTenbcTBo; PK XCH - GyHKIIMOHANBHBIA KIacC XpOHHUYECKOH
cepyieuHol HemocrarouHocTd no kinaccudukamuun NYHA; AT - aprepuanbHas
runepronus; Ol - Gubpumsiims npencepauii; PHA AB-coennHenus - pajauoua-
CTOTHAsi abmanus aTpuoBEHTPUKYIsipHOTO coenuHenwus; CJI - caxapHblii auaderT;
TTBJIHIIL - monHas 6mokana ieBoi HOKKH mydka [uca; AAII - anTnapuT™Mudeckre
npenapatsl (amMmuogapoH, corarekcan); AMKP - aHTaroHHCTBI MUHEPaTOKOPTHKO-
naaex penentopoB; BKK - Gmokaropsr Ca-kaHamoB (aMIOIUIHH, (HETOIUIHH);
BAB - B-appeno6iokaropsr; MAII® - HHTHOUTOPH! aHTHOTEH3MHITPEBPAIIAIOIIETO
(depmenTa; BPA - 610KaTopbl peHMHAHIMOTEH3MHOBBIX PELENITOPOB; H.JI. - HEIOCTO-

BepHoO (p>0,05).
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OLICHKOI TapaMeTPOB COMTACHO CTAHAAPTHBIM KPUTESPHSIM:
pasmMep JIeBOro mpejcepus, 00beM MpaBoro mpeacepaus,
koHeuHO-cuctommueckuii (KCP) 1 koHeYHO-THacToIaec-
kuit pazmepsr (K/IP) meBoro xemynouka (JIXK), KCOJDK

U KOHEYHO-IMACTOIMYECKUN 00b-
em (KJO) JDK, ®BJIK, cucro-
JMYECKOE [aBJICHUE B JIETOYHOU
aprepun (CIJIA). Ilnma3menHbie
ypoBHH N-KOHIIEBOTO (hparMeH-
Ta HaTPUHYPETHUECKOTO TENTHAA
(NT-proBNP), wuHTepieiiknHa-6
(MJI-6), obmiero u cBOOOTHOTO Te-
crocrepora (TES), mporectepona
(PGN), nernaposmuaHIpocTepo-
Ha-cynbdara (DHEAS), sctpamu-
oma (E2), moGynmHa CBS3BIBaO-
miero monoBsie TopMoHB! (SHBG)
ObUIM  WCCIENOBaHBl  METOJIOM
TBepao(a3HOTO  XEMUITFOMUHEC-
LEHTHOTO  MMMYHO(EPMEHTHO-
ro a"amusa (COHIBUY-METON) Ha
anaimuzarope IMMULITE 1000
(Siemens Diagnostics, CIILIA).

CraTHCTHYEeCKUI  aHAIW3
MIPOBOMIICSL C TIOMOILBIO ITaKe-
Ta NpUKIaAHbIX nporpamm IBM
SPSS Statistics 23. Hopwmais-
HOCTb pacIpeIe]IeHNs OLICHUBAIIN
mo meroxy Kommoroposa-Cmup-
HoBa. [lpu HopmambHOM pac-
NIPEACTICHUN PEe3yabTaThl ObUIH
mpeacTaBleHsl Kak Masd, rme
M - cpennee 3HaueHue, sd - cTaH-
JapTHOE OTKJIOHEHHE, B CIydae
pacripefiefieHnsi OTINYHOTO  OT
HOpMAaJIEHOTO Kak Me (Memuana)
C MHTEPKBAPTWIBHBIM PAa3MaxoM
B Buze 25-i u 75-il mpoueHTH-
neit. Ilpu aHanu3e KaueCTBEHHBIX
nokasaTtene ObIT HCIIOIb30BaH
nokasareinb > Ilupcona. s
CPaBHEHHS KOJIMUYECTBEHHBIX JJaH-
HBIX B HECBSI3aHHBIX I'PyMIIax IpH
X HOPMJIBHOM paclpeeleHUN
ObUI  MCHONB30BaH t-KpUTEPUit
CrbloZIcHTa, NIPU paclpeelIeHNN
OTIMYHOTO OT HOPMAJBHOTO -
kputepuil Manna-Yutuu. HUccie-
JIOBAaHHE B3aMMOCBS3EH MEXIy
N3y4aeMbIMH IapaMeTpaMu OlIle-
HUBAJIM C TIOMOLIBIO KOPPEJIsi-
uOHHOTO aHamm3a CrmpMmeHa.
AHaim3 BBDKHBAaEMOCTH OBLIT IIPO-
BegeH wmertonoM Karuran-Matie-
pa. 3a JOCTOBEPHOCTh Pa3IHIMN
N3y4aeMbIX IapaMeTpOB MPUHH-
Maiu ypoBeHb p<0,05. J{ns MHO-
JKECTBEHHBIX CpaBHEHHMH ObLIa
UCIIONb30BaHa rornpaska bongep-
POHH, 3HAYMMBIA YPOBEHb Pa3iIH-
yuii coctaBuia p<0,017.



HOJYYEHHBIE PE3YJbTATbBI

[To teprumro obmero TES B koHeuHOM TOUKe Hccte-
nosauus Ha ¢pore CPT (TESend) 65110 BBIIETICHO 3 TPYyTI-
el [ rpymma (n=52) - [ reprams TESend (<13,3 amons/m);
II rpynma (n=53) - II teprump TESend (>13,3<19,2

Junamuxa napamempos IxXokapouozpaguu é ucciedyemuix Zpynnax

ORIGINAL ARTICLES

aMonbe/n); I rpynma (n=52) - 11 Teptuns TESend (>19,2
HMOUIB/1T). KiuHuuYeckass XapakTepUCTUKA HCCIESTYeMbIX

Tpymm mpeacraBieHa B Tabm. 1. Ipynmsl OpumH comocTa-
BUMBI IO BO3pAcTy, CPEAHEMY IIepHoy HaOIIOeHNs, Ha-
manio umemudeckorn XCH, apTepuanbHONM THIIEPTOHUH,
MIEPEHECEHHBIM OTEPALUSIM PEBACKYIISIPU3ALINA MUOKAPA.

Taonuua 2.

I rpymnna II rpynna III rpynna
[Tokazarenb (n=52) (n=53) (n=52) P mexnay rpynnamu
HCXOIHO 52,4+6,3 50,8+4,9 50,5+6,5
m B JIMHAMHKE 52,1+8.9 49,0+£8,6 48,9£8,2 [-11=0,071, I-111=0,060
M A 0472 | 19487 | -09+5.1 L
p B rpymme 0,720 0,151 0,249
HCXOIHO 87,7£38,0 83,0+£24,3 85,14£38,0
I B IMHAMUKE 99,2+47.5 73,0+23,8 84,1+38,5 | I[-11=0,001, I-111=0,092, II-111=0,094
oM A 614449 | -9.8:27.6 | 06312 1-11=0,073
p B rpymme 0,418 0,039 0,908
HCXOHO 31,4+4.9 29,94+4,8 30,9442 H.1.
B IUHAMUKE 31,2+5,1 29,8+3,6 31,2+5,2 H.JI.
IDK, mm
A -0,1£5,7 -0,1+4,3 0,244,5 H.JI.
p B rpymme 0,894 0,920 0,716
HCXOITHO 59,1+8,3 58,8+7,1 55,0+9,3 [-111=0,084, 1I-111=0,078
B IUHAMUKE 52,6+11,1 50,4+10,9 50,1+11,8 H.I.
KCPJIK, Mmm
A -5,9+8,2 -6,6+8,5 -4,2+10,5 H.J.
p B rpymie 0,011 0,013 0,081
HMCXOIHO 68,4+8,3 67,6+7,1 65,7+7,4 H.JI.
B IMHAMUKE 67,0+£10,0 62,8+8.,9 63,0+9,5 1-11=0,028, I-111=0,041
KIPIDK, mm
A -1,1+£5,9 -5,1+8,1 -2,6+6,4 I-11=0,008, 1I-111=0,095
p B rpymmne 0,233 <0,001 0,009
HCXOJTHO 171,9+54.,6 165,0+48,1 152,7+47,1 I-111=0,075
B JTUHAMUKE 154,3+66,7 124,5+58,3 126,7+65,8 I-11=0,019, I-111=0,039
KCOJDK, ma
A -18,1+41.4 -43.2+522 -27,1+£47.8
p B rpymnie 0,006 <0,001 <0,001
HCXOJTHO 247,1469,7 | 239,2+56,0 | 224,6£56,0 [-111=0,093
B IMHAMUKE 237,9+77,9 | 204,6+64,9 | 206,9+71,2 1-11=0,023
KJIOJDK, mu
A -8,1+46,3 -36,5+60,0 -16,8+47.7 I-11=0,013, TI-111=0,083
p B rpymie 0,255 <0,001 0,022
HCXOJIHO 31,1£5,6 31,9+6,8 33,0£7,9
B JUHAMHUKE 37,6+£10,5 41,4+12,6 1-11=0,043
OBILK, %
A 6,4+9,3 10,8+9.,9 8,9+11,2 I-11=0,031
p B rpymme <0,001 <0,001
HCXOTHO 45,2+13,3 44,1£11,7 44,1£11,8
B JMHAMUKE 46,0+13,4 35,4+11,2 37,3+13,4 1-11=0,001 I-111=0,005
CIJIA, MM pT.CT.
A -2,0£16,6 -10,1+13,6 -5,1+14,7 [-11=0,051
p B rpymme 0,523 0,001 0,066

IIpumeuanue: 3neck u nanee JII - nesoe npeacepaue; II1 - npaBoe npencepaune; IDK - npassiit xenynouex; KCPJIK -
KOHEYHO-CUCTOIMYECKUI pazmep sieBoro xenyaouka; KJAP JDK - koHeuHO-TnacTonMYecKUii pa3Mep JIEBOT0 Kelydouka;
KCOJIXK - xoHeuHO-cHcTONMHYCCKU 00beM JeBoro skermynouka; KJIOJDK - koHeuHO-IuacToImdecKuii 00beM JIEBOTO
xemynouka; PBJIK - ¢pakmust BeIOpoca sieBoro xenynouka; CIJIA - cuctonnueckoe JaBieHUE B JISTOYHON apTepUH.
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B I rpynme B cpaBuenuu c Il rpymmoi Obta oTMedeHa
3HAYAMO OOJBIIAs YaCTOTa BCTPEUIAEMOCTH (PHOPHILIAIIUI
TIpeacepaAnii, OKUPECHUS U TIOTHOM OJIOKaIbI ICBOH HOKKH
myuka [mca, a Takke TEeHACHIIUHN K OONBIIeH 9acToTe ca-
xapHoro nuabdeTa u 60NbIIeMy HHACKCY MacChl Tela.
AHan3upyeMble TPyNITbl He Pa3iIHdalIich 110 HCXO-
HeIM mapametpam DxoKI. Bo Bcex rpymmax Obuia oTmede-
Ha Ha ¢one CPT monokuTenpHasi TIHAMEKA MOKa3aTeseit
OxoKT. Omgnako B muHamMuke B | rpymme ObUIO OTMEYEHO
MEHbIIIee 00paTHOE PEMOJICITMPOBAHKE CEp/Alla - B CpaBHE-

Huu co I u Il rpynnamu orcyTcTBOBaNa 3HaUMMasl JUHA-
muka KJPJDK, KJIOJDK, CIUTA. Ha gone CPT pa3mep ire-
BOTO TIpeacepans u o0seM mpasoro mnpeacepamst, KAPIDK,
KCOJDK, KIOJDK, CAJIA Obuth 3HaYMMO OOJBIIMMU, a
OBJDK menbiueit B I rpynme B cpaBuenuu co 11 u 111 rpyn-
namu. Creniens m3menenwst (A) @BJDK, KJIPJDK, KAOJDK,
CJIJTA ObuH 3HAYMMO MeHee BhIpaskeHbI B I rpymme. [nHa-
Muka napameTpoB IxoKI mpexcrasnena B Tadm. 2.

B Tabxn. 3 mpencraBieHa TUHAMHUKA MOJIOBBIX TOP-
MOHOB B Tpymnmnax. VICXomHO BO BCeX TpyHIax CpeqHHe

Tabnuua 3.
Junamuxa nonogvix zopmonoe, NT-proBNP, HJI-6 ¢ uccnedyemvix zcpynnax
IToxazarens P3 ! rp_ynna I r[iynna i r{)ynna P mexny rpynnamu
(n=52) (n=53) (n=52)
HCXOJTHO 14,7 [11,3;17,01 | 12,3 [10,4;16,2] | 17,0 [12,3;21,5] | I-111<0,001, TI-111=0,050
mmavia | | 9O8[72:115] | 16.4[15.2174] | 23.8 [21.829.5] 1-11<01,;)_(I)111,<1(f(1)10<10,001,
TES, Hmomy/n 25,7 1-11<0,001, I-111<0.001,
A -5,11[-7,3;-2,3] 3,6 [-0,3;6,1] 7,82,1;16,0] 1-111=0,016
p B rpymmne <0,001 0,041 <0,001
- 1= IM<
i‘;%i‘;‘;{is% AMHAMUKa :1983 L | 34.2120,2:45,5] | 38.8[31,1:57.4] [42,(6)?1’30’9] i 01’?_ ?ffjof& 10’001’
EEEI(:/H muHamuka | 13-71 | 28,0 [19,7;46,3] | 43,0 [28,4;53,3] | 38,7 [23,6;61,4] I-11=0,048
HCXOITHO 34,6 [24,4:51,6] | 32,6 [22,2:42,1] | 38,3 [28,9:50,3] HLIL
E2, ar/mn nuaamuka | 0-56,0 | 30,1 [23,4;41,0] | 25,0 [20,0;38,5] | 57,2 [46,7;64,9] | I-111=0,002, I1-111=0,007
P B rpynme 0,692 0,497 0,008
HCXOTHO 1,5[0,8;2,4] 1,0 [0,6;1,7] 1,3 [1,0;2,1] H.JI.
PGN, amons/n | gunamuka | 0-2,39 0,8 [0,6;1,2] 0,7 [0,6;1,0] 0,8 10,7;1,2] 11-111=0,031
P B rpynne 0,011 0,055 0,001
HEXOIHO 72,4 70,8 39,3 L
[36,0;126,3] [48,2;117,0] [23,2;127,0]
DHEAS, mxr/ | avmia | 890~ | 49,9 [25,9:79,9] 20.8 65.9 1-11<0,001, I-111=0,022
it 560 [50,6;138,8] [32,6;134,5]
A -11,6 [-48,6;10,17 | -3, [-19,1;40,0] | 3,5[23,8;54,1] | I-1I=0,076, I-111=0,042
P B rpynne 0,066 0,475 0,295
HUCXOJTHO 2,6 [1,9;3,5] 3,0[1,6;3,8] 2,2 [1,5:4,2] H.JI.
E2/TES JIMHAMUKA 3,8 [2,4;5,1] 1,8 [1,3;2,6] 2,1[1,8;2,9] 1-11=0,005, I-111=0,004
P B rpynme 0,110 0,351 0,180
HEXORHO 3296252588]0’5’ [102(1),785;;’5018,8] [1143;552;221061,8] [-11=0,034, II-111=0,058
NT-proBNP, [ AuHaMuKa | Jlo [6542,2?522,29,8] [355?56;;’1055,01 932’316[13 ,é?’s’ I-1=0,011, I-11=0,012
v 12 313.8 754 985.0
A [-492,0;1716,3] | [-1396,8;898,8] | [-3876,5;150,0] I-1=0,067 IT-111=0,034
p B rpymme 0,145 0,816 0,003
HXOJTHO 3,1[2,1:3,7] 2,7[2,3:4,3] 3,5[2,5:7,4] I1-111=0,08 1
JMHAMHAKA 2,91[2,1;3,8] 2,6 [2,2;4,6] 2,212,0;3,5] | I-11=0,067, II-111=0,016
WJI-6, r/mn 0-9,7
A 01[-1,2;1,2] | 0.1[-1,5:1,4] | -1,3[-5,3;0,5] | 1-111=0,053, 11-111=0,067
p B rpymmne 0,422 0,404 0,019

[Ipumeuanue: 31ech u qaiee P3 - pedepentrbiec 3naucHus (s myxuun crapiie 50 ser); TES - tecrocrepon; SHBG -
II00Y/IMH CBA3BIBAIOIINI MTOJI0BBIE TOpMOHEL; E2 - actpannon; PGN - mporecrepon; DHEAS - nernaposnuanapocTepoH-
cynbdat; NT-proBNP - N-koH1eBo# ¢pparMeHT HaTpuitypetndeckoro nentuaa; NJI-6 - uatepneiikun 6.
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ypoBuu TES OputH B mpenenax pedepeHTHBIX 3HAUYCHUH.
Ha ¢one CPT B I rpynme ypoens obmero TES cooTser-
cTBOBaI AeuunTy - cpenauit yposeHb TES Obu1 MeHBIIIE
HOpMEI (12,1 HMOmB/M) cormacHO pexkoMeHmanusMm Poc-
CHICKOH accoIuanuy YHIOKPUHOIOTOB [6] n EBpomeii-
CKOM accoruaryu ypoinoros [7] u coctasun 9,8 [7,2;11,5]
aMonb/1. Ha ¢one CPT B I rpymme ObTO BEISBICHO BHI-
COKO 3HaYMMOe cHIKeHue ypoBHs odmiero TES, B To Bpe-
M kak Bo II u III rpymmax HaOmOmamoch HOCTOBEpHOE
MIOBBIIIICHUE €r0 ypOBHA. YpoBeHb cBoOomHoro TES B
JuHaMuKe B | rpymnme Obii B mpenenax pe)epeHTHBIX 3Ha-

ORIGINAL ARTICLES

YeHUH, OHAKO, 3HAYNMO B OoJiee HIU3KOW KOHIICHTPAITUU
B cpaBHeHnH co I u III rpynmamu. CreneHs H3MEHEHHS
obmero TES B I rpynme Oplia MpOTHBOIIONIOXKHOI B CpaB-
Henuu co II u Il rpynnamu. Kak ucxonno, rak u B 1uHa-
MUKe Oonbrie ypoBHHU o0miero u ceobogHoro TES Obutm
BbIsiBiIeHHI B 11 rpymnme.

Tonpko B Il rpynme Hapsigy ¢ yBEIHMYEHUEM YPOBHSI
obmero TES 65110 OTMEYEHO BBICOKO 3HAYMMOE ITOBBIIIIE-
Hue ypoBHs E2 B nunammuke. Yposens E2 Ha ¢pone CPT B
III rpymrre 6511 JOCTOBEpHO OONBITHM B cpaBHeHNH C [ 1 11
rpynmamu. [Ipu oTcyTCTBUM HCXOIHBIX Pa3InuUil HHIEKCA

Koppenayuu yposns nonoewvix zopmonoe ¢ napamempamu IxoKI', NT-proBNP, HJI-6 ¢ koneunoit mouke fugaua
uccneoosanus (cm. npooodicenue)
TES PGN DHEAS E2 E2/TES nJI-6
1 r=-0,159; r=-0,242; r=0,207;
p=0,049 p=0,003 p=0,009
m 0001 b-0.006
i 000
| o o o
KCPJDK r;:-gz égz;
o [ome | el e
keomk | o0 0002 001>
| e o o
e | o
NT-proBNP ";%’ :)?2; Ip:;gf)g% 1;06,109107;
m b0020
M ;Oo’ ,306151; ;0625041;
o o
kaenk | o 005 p0023
o | oo oo
om | Ta —oas: s
o
NT-proBNP r;g,z (9)15
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E2/TES, ero 3nauenus Ha pone CPT Obuim mOCTOBEpHO
OonpIIMMHY B TUHAMUKE B | rpymme.

He BrIsiBIeHO pasmmunii nexogaoro yposHs DHEAS
1 ero JoctoBepHOi nuHamuku Ha ¢one CPT B rpynmax.
OnHaKo ero 3HauCHHMS B ANHAMUKE ObLIN HANMEHBIINMHU B |
rpymre. Kpome Toro, crernens nameHenus ypoas DHEAS
B I u IIl rpynmax umena 3Ha4MMO MPOTUBONOJIOKHBIN Xa-
pakrep - ymeHblanach B I rpynne u yBenuuusanach B 111
rpymme. Juaamuka PGN B rpymmax Obpila OTHOHAIpaB-
nernHa - Ha ¢oHe CPT ypoBerp PGN cHmxancs. YpoBHH
NT-proBNP u NJI-6 Ha dhore CPT BBICOKO 3HAYNMO CHH-
skanuch Tonbko B I rpynne. Konnentpauus NT-proBNP u
NJI-6 B nuramuke B | rpymme Oputa HAXOOIBIICH.

Pe3ynbraThl KOppEIAHOHHOTO aHAJIN3a MIPEeICTaBIIe-
HBI B Ta0m. 4. Kak B oOmieli rpynime uccienyeMbIx, TaKk 1
B rpynmax no teprumo TESend Obuti oTMedeHBI cTaTu-
CTHYECKH 3HaYMMBbIC, HO CIa0ble M CPEIHUE KOPPEISIHUN
MTOJIOBEIX TOPMOHOB ¢ mapamerpamu DxoKI. Obpamaet
Ha ce0st BHUMaHHe HanOoJIbIIee KOJINIECTBO OTPULIATEIh-
HBIX Koppersimuii ¢ ypoBHeM DHEAS. 13 ananmsupyembrx
MTOJIOBBIX TOPMOHOB TObK0 DHEAS BBICOKO 3HAYHMO OT-
punarensHO Koppenrpoai ¢ ypoBHeM NT-proBNP. B 06-
mieit rpynime OblIa BBISIBICHA JIMIIb OlHA TOJIOXKHUTEIbHAS
xoppersiiust E2 ¢ KCPJIK. Tombko MOT0KATENBHBIC CBSI3H
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ko3¢ dummenta E2/TES ¢ mokazarensimu IxoKI™ 6putH OT-
MeueHBI Bo Beex rpymmax. [lomoxurensasie cBs3u PGN ¢
KJIPJDK, KCPJDK, KIOJDK n KCOJIXK ObuTH BBISIBIICHBI B
rpymre III teprins TES.

Metonom Karmran-Maiiepa Opi1a orieHeHna 10-meTHss
BBEDKHBAEMOCTh B MICCIEAyeMBIX rpymmax (cMm. puc. 1). B
I rpynme Obta oTMedyeHa camasi HU3Kas BBDKHBAEMOCTh
Myxk4uH - 17,6%, B cpaBaenuu co 11 (42,8%) u 111 (46,2%)
rpymmamu (Log Rank test 1-11=0,016; Log Rank test
[-111=0,004; Log Rank test II-I11=0,528). 10-neTHss BHI-
s)kuBaeMocTh MykunH 11 u III rpymm Oplta cormocraBuMa.

OBCYXJIEHMUE INTOJYUYEHHBIX
PE3YJIbTATOB

[To nanubM uTeparypsl y MyxunH ¢ XCH nedunmr
TES BcTpeuaetcst mpubnuzutensHo B 25% ciydaes [8]. B
uccnenosannu E.A.Jankowska et al. (2014) y myxuuH ¢
XCH He BbIsiBIIeHO ueTKO# cBsi3u nedurmra TES ¢ Bo3pac-
TOM: B BO3pacTe 45 JeT Uiau MoJoke HU3KHUH ypoBeHs TES
ObLT BBIsSIBIICH Y 62%, B Bo3pacte oT 46 10 55 ner y 22%
1 B Bo3pacTe 66 siet u crapuie y 36%. Jdedurur TES 6bu1
orMeueH Bo Bcex @K (NYHA). Brina ycraHoBieHa CBS3b
cHwkenus ypoHs TES nponoprimonansro tsxectn XCH
[9]. B Hameit padore y myxunH I rpynmsl B cpaBaenuu c 111

Koppenayuu yposnsa nonogvix 2opmonoe ¢ napamempamu IxoKI, NT-proBNP, H/I-6 ¢ koneunoii mouxe fupa
uccneoosanus (npoooniicenue)
TES PGN DHEAS E2 E2/TES nJI-6
- 0003
™ —
I DBIDK 1;06,20%1%
rpynmna CIUTA Ip::-g’j) 43‘2’
NT-proBNP I;g’j)ﬂ;
wes | oo 0037
o o
i =
ok 0002
111 KJPIDK r;?)f)g(l)’ ;%,309054;
TPV pepmk ‘p:: %’403045;
kaomic | oary | oot
NT-proBNP Ip:;g”g?ﬁ’
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rpymmoi OblIa OTMEYeHa OOJbIIas 9acTOTa BCTPEUaeMO-
cTH (GUOPWIUIINAN TIPENCEPIHiA, OTITOIIAONICH TeUCHHE
XCH. Ha ¢one CPT B I rpymnme ObUIH BEISIBICHBI CaMble
Bbicokue ypoBHU NT-proBNP, siBnsttomierocs npu3HaHHbIM
MapkepoMm Tsokectd XCH. Panee cBSI3p HH3KOTO YpOBHS
TES ¢ gacToToit pubpmisinuy npeacepanii Obiia oTMede-
Ha Bo @pemuHTeMCcKOM HccaenoBanui [ 10], a Takxke B nc-
cnenoBannu FINRISK [11]. Camxenuro TES B muHamuke
MOIVIM CIIOCOOCTBOBATH OOJBIIAs YAaCTOTa BCTPEIAEMOCTH
OXXHPEHHSI, CaXapHOTO AradeTa 1 OONBIIIA HHACKC MAaCChI
tena y myxxauH | rpymmer. Cesazp nedumura TES ¢ oxu-
penueM [12] u caxapapiM nuadetom [13] akTHBHO 00CYX-
JaeTcs B HAydHOW Iureparype. B wccnenosanuu in vitro
OBLTO TIOKA3aHO, YTO WHCYIWH yBenmduBaeT cuHTe3 TES
[14] mpu oTcyTCTBUU PE3UCTEHTHOCTH K HeMy [15]. Pa3mm-
YHe TPy 110 YaCTOTE CaXxapHOTo Juabera MoApasyMeBacT
pa3MYHBIN ypOBEHb MHCYJIMHA B TPYIax, U, BO3MOXHO,
HaJIM4Ne PE3UCTEHTHOCTH K HEMy B I Tp., 4TO MOXeT npH-
BECTH K HECITOCOOHOCTH MHCYJIMHA CTUMYIIUPOBATh CHHTE3
TES u crtocoOCTBOBATh €ro ACPUIIUTY.

CHmxennto ypoBHa cBobomHoro TES mpum XCH
MOJKET CIIOCOOCTBOBATh 3aCTOH B OOJNBIIOM KpyTe KPOBO-
oOpamieHns (Te4eHn), KOTOPBIA MOXET COIPOBOXKIATHCS
yBenmmueHueMm cuHTe3a SHBG wu, BciexctBue 3Toro, Je-
¢umrom cBobomHoro TES. MBI oneHWIN ypOBHH CBO-
6omuoro TES u SHBG Tombko Ha pone CPT u BBIABMIH
nx Ooiee HU3KHE 3HAUCHUS TAKKE Yy MYXUYHH | TpymImbL.
Bo3MoxHON TpUYHHON 0ollee HU3KOTO YPOBHS TTOJOBBIX
cTeponI0B B | rpymnme MoxeT ObITh 00JIee BHICOKAst AKTHB-
HOCTh CHCTEMHOTO MMMYHHOTO BOCHAJICHHUS, O YEM CBH-
JIeTeJILCTBYET AnHaMuka ypoBHs WJI-6 - mpu otcyrcTBUN
HCXOAHBIX pasznmuauii ypoBHsI WJI-6 Mexmy rpymmamu, Ha
¢one CPT ero yposens B I rpymme Obu1 3HaUNMO Oojee
BBICOKHM, a CTEIICHb €r0 N3MEHEHHS Obli1a TPOTUBOMOIOXK-
HOH B cpaBHeHuu ¢ III rpynmnoil 1 npakTUYECKH 10CTUIIIA
saaunMoctu (p=0,053). [lomryueHHbIe HAMU TaHHBIC TTOM-
TBEPKJAIOT PE3YJIbTaThl SKCIIEPUMEHTAIBHBIX HCCIIEJOBa-
Huit in Vitro ¢ xierkamu Jleligura [14]. BosaelicrBue Ha
KynsTypy Kietok Jleiinura MJI-6 mpuBOmMIO K BBICOKO
3HaunMoMy (p<0,001) CHMKEHUIO KOHIIEHTpA-

ORIGINAL ARTICLES

HallleM HCCIICIOBAaHUN y TAUeHTOB | Tpynmsl B AnWHA-
MHUKe cpemHuil ypoBeHb obmiero TES Obu1 HamMeHBITNM
(9,8[7,2;11,5] EMomnB/1T) 1 OBUT aCCOUMUPOBAH C XyAIICH
10-neTHEN BBKMBAEMOCTBIO.

HecMoTps Ha akTuBHOE OOCYXJIEHHE B HAyYHOU
muTepaTtype Bompoca o poxu aedunura TES B pazButuu
u nporpeccupoBanuu XCH, monmydeHHBIe JaHHBIE O Me-
XaHM3Max ero BIUSHHS HA CEPACYHO-COCYIUCTYIO CUCTE-
MY IOBOJBHO NMPOTHBOPEUMBHI U OCTAIOTCSI HE 10 KOHIA
n3yueHHbIMH. TES siBnseTcst mpeoOiafaonmm MUpKyIH-
PYIOIIMM aHAPOTEHOM C MHOTOYHMCICHHBIMHA TC€HOMHBI-
MU W HETEHOMHBIMH (OBICTPBIMHU) 3 PeKTaMu, KOTOpPHIC
HMEIOT CJIOKHYIO COTJIACOBAaHHYIO CTPYKTYPY B3aHMOCBSI-
3M W BO3ACUCTBUS HA Pa3IMYHbIC KICTOYHbIC (PYyHKIIHH.
I'eromusre nefictBus TES 00ycinoBieHB €ro crmocoOHO-
CTBIO CBOOOIHO TIepeceKaTh IIa3MaTHIECKyI0 MEMOpaHy
KIJICTOK-MMIIEHEH M CBA3BIBATHCS C SJIEPHBIMU pEIETl-
TOpaMH aHJIPOTEHOB, BBI3bIBAasl TPAHCKPHIIIUIO I'€HOB U
cuHTe3 OenkoB. HereHoMHBIE 2P QeKTH 00magaroT 6onee
OBICTPBIM Ha4aJIOM M OOYCIIOBJICHBI B3aMMOJCHCTBHEM C
OETKOBBIMU / PELIEITOPHBIMA / MOHHBIMH KaHaJaMH TLTa3-
MaTHYECKON MeMOpPaHEI.

CnoXHbIE MEXaHU3MBI HETeHOMHBIX 3(dekToB eme
TpeOyIOT YTOUHEHHS U AaTbHEHIIIEro U3yUeHNs. YCTaHOB-
JICHO, YTO aHApPOTeHHBIe peuenTopsl (AR) BBICOKO IKC-
IIpeccupyroTcs B KJIETKaX MUOKapAa IPeICepanii 1 JKelry-
oukoB, obecreunBas aeiicteue TES HemocpeacTBeHHO
Ha KIJICTOYHOM YpPOBHE, YTO IIO3BOJSIET IpENIojaraTh
BO3MOXKHOE akTuBHOE ydactue TES B oOpatHOM pemose-
mupoBaHuu cepaua Ha gone CPT. M3BecTHO Kapano3a-
MHATHOE aHTHOKcHAaHTHOe neiictBue TES, ocHOBanHOE,
BEPOSATHO, HA €TO MpeBpamieHnu B 1 7B-3cTpaanon myrem
apoMaTH3alli, KOTOPBIN ITOBBIIIAET YPOBHH aHTHOKCH-
nmaHTHBIX GepmenToB SOD u GSH-Px u cHmxkaet mepe-
KHCHOE OKHCIIEHHE JUIHUI0B (MapKep OKHCIUTEIbHOTO
noBpexacHus) B kapauomuonutax [19]. TES gepe3s AR
ociabisier nencTBue HZOZ, BBI3BIBAIOIIETO THOEND Kile-
ToK mocpenctBoMm aktuBanud NF-kB [20]; BwI3BIBacT
opicTpoe yBenmuenne [Ca®'] i B cepaeTHBIX MHOIMTAX 32

DYHKUWK LOXKUTHUA

it TES u PGN, 9T0 10Ka3bIBaeT OTpHUIIATEIh-
HOE BIMSHHUE BOCHAJIUTEIBHBIX INTOKUHOB Ha e
KackaJl CTEpOHI0reHe3a MOCPEACTBOM IIPSIMOH
MOIYIISALUHN JKU3HECITIOCOOHOCTH M (YHKIIUH
kietok Jleinura. BeisiBieHHbIE HAMU KOPpEIIs-
uuu NJI-6 ¢ mapamerpamu IxoKI u ypoBHEM
NT-proBNP cBuzieTenscTBylOT 0 €ro oTpuua-
TEJILHOM BJIMSIHUM HE TOJHKO Ha CTEPOUIOTE-
He3, HO 1 00paTHOE PEMOJIETMPOBAHHE CEPALIA.

Accormmanuss  Hu3koro ypoBHsS TES ¢
HEOJTarONpUATHBIM MIPOTHO30M Yy OOJBHBIX C
XCH 06pI1a OTMEUYECHA B LEJIOM PsIZie HCCIEHO-
Bauwuii [16, 17]. B uccnenosannu HIMS (The 0.
Health In Men Study) y myx4uH B BOo3pacte
70-89 met camas BbIcOKas 00mIasi CMEPTHOCTb
U CMEPTHOCTh OT HIIEMHUYECKOH Oone3Hn
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Puc. 1. 10-nemusns evidicueaemocmp Mys#cuuH ¢ pazHvim ypoe-
nem TES na gpone CPT (Log Rank test I-11=0,016; Log Rank test

TES paBaom 12,56-15,75 wumons/n [18]. B  I-1I11=0,004; Log Rank test II-111=0,528).
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cdet aktuBanuu AR 1ura3maTndeckoit MeMOpaHBbI, CBS3aH-
HOTO ¢ PTX-4yBCTBUTENBHBIM CHTHAIBHBIM ITyTeM G-0e-
mok-PLC/IP3; mnossmmaer axktuBHOCTh Na/K-AT®dasml,
Ca?*-AT®a3sr [21]; yepe3 simepHBIC U HESAEPHBIE MeXa-
HU3MBI 00J1aaeT BazoauIaTupyonmm dddexrom mytem
axtuBanmu eNOS, momysiinu K™ u Ca?" - kanamos [22].
W3BecTHO, 9TO HHU3KHKE ypoBHU »HAoreHHOTr0 TES cBsi3a-
HBI C TTIOBBIIICHUEM PUCKA MPEXKIEBPEMEHHOTO Pa3BUTHUS
HIIeMHYeCcKO Oone3Hn cepaua B 3,3 paza B cpaBHEHUH
¢ cyOpekTamMu ¢ HopMmanbHEIM ypoBHeM TES [23], Bepo-
SITHO, BeneacTre criocoOHoctn TES BinsATh Ha ypoBeHb
XOJIeCTepHHA JTHITIONPOTEHIOB BBICOKOH IIOTHOCTH [24].
YcTaHOBIEHO, UTO KIETOYHAs CPEa, B YACTHOCTH OKHC-
JTUTEIbHO-BOCCTAHOBUTEIBHBIN CTAaTyc, BIMSACT Ha JeH-
cteue TES Ha cepaedHo-COCYIUCTYIO CHCTEMY.

Bricokuil ypoBEHb OKHMCIHUTEIBHOIO CTpECca CBS-
3aH ¢ HeratuBHEIME Y dekramu TES, Torma kak HU3KUI
OKHCIIUTEIBHBIH CTPECcC KOPPEIUpPYyeT C ero KapAHOIpo-
TeKTUBHBIMH 3¢ ¢dekramu [25]. B skcmepumenTe Oblna
yctaHoBieHa crmocobHocts TES yBenmumBaTh BBIpa-
00TKy akTUBHEIX (opm kucimopona (ROS) 3a cuer yse-
TUdeHus GocPOPIIINPOBAHUS C-SIC, KOTOPBIA SBISIETCS
BOCXOZSIIMM PETYJIATOPOM 3KCIIPECCHH M AKTUBHOCTH
NADPH-okcunassr [26]. TES ycyrydoun moBpexneHue
Cepla BCIEACTBHE MEXaHNW3Ma, BKJIIOYAIOLIETO IPeBpa-
meane TES B OB-rHAPOKCHTECTOCTEPOH C MOMOIIBIO
nutoxpoma P-4501B1 u ycunenns akrusaoct NADPH-
okcunasel ¢ oopazoBanuemM ROS [27]. IIpookcumanTHOE
neiicteue TES B ycnoBHAX BRICOKON aKTHBHOCTH OKCHA-
TUBHOTO CTpecca BCIIEACTBHE MOBBIMIEHUS ypoBHSI ROS
MIPUBOJUT K MOBPEXKJICHHUIO KapANOMHUOLUTOB, BOCIIAJIE-
HUI0, THOENHN KIIETOK, CepIeUHON HEJOCTAaTOUHOCTH.

MbI He BCTPETHIIM B JINTEpaType AAHHBIX O JUHA-
MUKE ITOJIOBBIX TOpMOHOB Ha poHe CPT. Onucansr mumib
eIMHUYHBIE HccIeq0BaHus onleHKH ypoBHsS TES B korop-
T€ MYXYUH C TEPMUHAIbHOM CEpIEeUHONW HEJOCTATOYHO-
CTBIO (CpemHwmii Bo3pacT 58 yer), Tpedyromei nMITIaHTa-
LMY BCTIOMOTATEILHOTO YCTPOMCTBA JIEBOTO JKEITYJ0UKa.
Hedunur TES B 3TOH rpynme My»X4YuH OBLIT BBISIBICH B
86% ciydaeB [28]. OgHako B APYroM HCCIEIOBAHUH,
HECMOTps Ha TSOKECTh 3a00sieBaHMA, HE OBUIO OTMEYEHO
cHKeHus1 ypoBHS TES y OONBHBIX C AMJIATaIIHOHHOW
KapanomuonaTuen (Bospact 24-45 net) [29]. BeposrHo,
MIPOTHO3 OMpeeNsIeT COBOKynHOcTh ypoBHS TES ¢ mpy-
TUMH TOJIOBBIMU cTepougaMu. CBHIETEIHCTBOM 3TOMY
SIBIISICTCSI HU3Kasi CMEPTHOCTh OT MIIEMHUYECKON O0Je3HH
cepana y OOMbHBIX CO CHMXKEHHBIM ypoBHeM TES u BbI-
cokum yposaem DHEAS [30]. B nameii pabote ypoBeHb
DHEAS B I rpynme 65u1 ZOCTOBEpHO CaMbIM HU3KHM Ha
¢one CPT, a cTreneHp ero M3MEHEHHUS 3HAYNMO YMCHb-
wanack B cpaBHenuu co I u Il rpynnamu. Ilonyuennsie
HaMH pPe3yJIbTaThl MOATBEPKAAIOT BaKHOCTh OJHOMO-
MeHTHOTO aHanm3a B fuHamuke TES u DHEAS.

Buonornueckas poars DHEAS 1o cux mop He pac-
KpbITa. B mpormecce ero merabonusma oopasytores TES u
JUTUAPOTECTOCTEPOH. CUUTAIOT, YTO OH ABISIETCS €CTECT-
BEHHBIM aHTAarOHMCTOM KOPTH30Ja W 00JIaaeT MHOXKe-
CTBEHHBIM IPOTEKTOPHEIM JeiicTBreM |3 1]. BeisiBneHHbIC
Hamu otpunarenbHbie cBs3sm DHEAS ¢ NT-proBNP u
mapamerpamMu IXoKI[' MOTYT CBHIETEIECTBOBATh O CHU-
JKEHUH €ro YpOBHSA MHpOmopIuoHanbHO Tshkectn XCH.
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OmHAKo ero poiib B 00paTHOM PEeMOACTHUPOBAHUH CepIa
Ha ¢ore CPT uckimrounth Henb3s. HeoOXomuMel naib-
HEWIINEe UCCIETOBAHUS.

Ponms PGN B pazsutun XCH Tarke He sicHa. B Ha-
YYHOH JIMTEpaType OH, TPaJUIHNOHHO, PACCMaTPHBACT-
Csl KaK HECYIIECTBEHHBIH T'OPMOH-TIPEIIECTBEHHHUK [UIs
BCEX CTEPOMIHBIX TOPMOHOB, BKItodas TES. B mBenckom
UCCIIEZIOBAHNH TOXKWIBIX MYXKYMH M KEHIIUH ObUIa BbI-
sBleHa accormanusi PGN ¢ yBemmdeHHeM pacmpocTpa-
HeaHoctn XCH [32]. B skcnepuMeHTaNbHBIX paboTax
OBUTH TTOKa3aHBI KapAHONpoTeKTHBHBIE 3(dexter PGN:
HMMYHOCYTIpEeCCUBHBIN [33], aHTUMHHEPaJIOKOPTHKOWI-
HBIA [34], aHTHATIONTOTHYECKUH [35], aHTHAPUTMOTCHHBIH
[36]. OmarM U3 MOKa3aHHBIX BaKHBIX (DH3HOIOTHIECKHX
cBoiictB PGN sBisieTcsi ClIoCOOHOCTh YCHIIUBATh pereHe-
paTHBHBIE MPOIIECCHl B MUOKap/e 3a cueT npoiudepanun
KapAMOMHOIIMTOB, CIOCOOCTBYSI BOCCTAaHOBIICHHIO CEPIEH-
HoW QyHKIwH [37]. B HamreM ncciiegoBaHUH BO BCEX TPYII-
max OBLTIO OTMEYCHO CHIbKeHUe ypoBHSI PGN B nuHamuke,
YTO MOXXKHO OOBSCHUTH YMEHBIICHHEM TIOTPEOHOCTH B pe-
TeHEepaTUBHBIX MpoIeccax Ha POHE OOPATHOTO PEMOJIEIH-
poBanus cepana, odycnosienHoro CPT. TlonoxuTensHbIe
koppesiiu PGN ¢ mapamerpamu OxoKIT B III rpynme
BBIIVIJAT JIOTHYHO - 4e€M OOJIbIe MONOCTH CepAua, TeM
Oopiie moTpeOHOCTh B pereHepaiii MUOKap/Ia.

Bonbiee oOpaTHOEe peMonenvpoBaHHE Ceplla Ha
t(ore CPT compspkeHO CO CHHIKEHHEM AKTHBHOCTU WM-
MyHHOro BocnajeHusi. imenno B IIl rpynne B auHamu-
Ke OBIIIO OTMEUEHO 3HAYMMOE CHIDKEHHE KOHICHTpPAINH
WJI-6, BEIsIBNICHBI camble HU3KHe ypoBHU NJI-6 B nrHAMU-
Ke, a creneHb n3MeHeHus UJI-6 Opuia mpOTHBOIIOIOKHOM
B cpaBHeHuH ¢ | u Il rpynnamu.

3HaYeHHE SCTPOTCHOB JUII MY)KCKOTO OpraHM3Ma
TakKe 0 KoHIa He uccienoBano. Jlo 80% actporeHoB y
My)4auH o0pasyercs u3 TES myTem apomaTu3annu, akTHB-
HOCTb KOTOPOH MOBBIIIAETCS C BO3PACTOM, TIOATOMY TTOXKH-
JIbI€ MY>KYMHBI MOT'YT HIMETh YPOBHH 3CTPANOIIA, COOCTa-
BHUMBIC C JKCHIITHAMH B ITOCTMEHomay3e [38]. DcTporeHs
Y MYXXYHMH MOTYT OKa3bIBaTh (PU3HOIOTHUECKHE 1 NaTO(hH-
3nonorngeckne 3(p(eKTrl, 3aBUCSIINE OT UX aOCOIFOTHOTO
YPOBHS B IIa3M€ M KJIETKAaX, a TAKXKE MX COOTHOIICHHUS C
TES (acTpamuon / TeCTOCTEpPOH), SBIAIOMIETOCS BaKHOU
TOPMOHAJIBHON KOHCTaHTOH y MyxuwH [39]. B HaydHOI
JIUTepaType aKTHBHO OOCYXKIAeTcss MMMYHOCYIPECCHB-
HeIi 3¢ ekt E2 [40]. B Hamei paboTe 3HAYMMOE TIOBBIIIIE-
uue E2 u ero Oomnee Beicokas koHIeHTparws Ha porne CPT
OpuTH 0OTMedeHb! TobKO B 111 rpymme. UmMmyHOCyTIpeccuB-
HBIE cBoiicTBa E2 Mormm croco6cTBOBaThH OOBIIEMY CHU-
JKEHUIO0 aKTHBHOCTU MMMYHHOro Bocnaienus B III rpyn-
nie. Coornomenne E2/TES 6pu10 MeHbmmM B 111 rpynme B
cpaBHeHuH ¢ | rpynmnoii. B skcniepuMeHTe ornpeneneHHoe
cootHomeHne E2/TES=5:1 oka3piBano aHTHAONTOTH-
yeckoe JIeicTBHE, ONaronmpusITHO BIMSUIO HA CHI)KEHHE
JUIMUHBIX TOPAXKEHUH, yMEHbIIasi 00pa3oBaHNe TEHHBIX
KJIETOK, MTOBPEXKACHUE HIOTENHSI, MOAYINPYs (YHKIIHIO
CHCTEMBI KOaryJsanuu U HHruoupys Bocnanenue [41]. Ka-
KHM 3TO COOTHOIIEHHE IOJHKHO OBITh y MyxunH ¢ XCH
HHUKEM HE UCCIIEJJOBaHO. B OTHOMIEHNN TPOTHOCTHYECKOTO
3HaueHUs E2 maHHBIE THTEpaTyphl MPOTHBOPEUUBHI [42].
[TockonbKy B HalleM HCCIIEIOBAHMH M3MEHEHUS YPOBHS
MOJIOBEIX TOpMOHOB B III Tpymme ObUTH acCOIMIPOBAHEI C
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JTydiiel BBDKUBAEMOCTBIO, TO, BEPOATHO, OHNU MMEJH T10-
JIO)KUTEIEHBINA (PU3UOTOTHICCKIA CMBICI.

B mpencraBieHHOM HaMH aHAIM3€ BCE MALMEHTHI
no nmrutantannd CPT He meree 3-X MecsIeB MpUMEHS-
7Y ONTHUMAJBbHYIO MEANKaMEHTO3HYyIO Tepamuio. B cBszn
¢ ee Hed(PPEKTUBHOCTHIO MAIlMEHTaM OBUTH MMILUTAHTHPO-
Baubl CPT-ycTpoticTBa. VI3BeCTEH (paKkT CHIKESHUS YPOBHS
TES c Bo3pacToM, 0cOOEHHO Ha (OHE XPOHUYECKHUX 3a-
6omneBanmit. CpeHUI BO3pACT HAIIUX OOJIBHBIX COCTABIII
58,7+9,7 rona, a cpenHuil cpok ux HabmoneHus 69,8+45,5
MecsIeB. 3aKOHOMEPHO MPEIIIOI0KUT, 9TO 3a 0oJIee, 4eM
5 et HaOmMOIeHUS Y OOJTFHOTO B BO3PACTE C TSKEIBIM XPO-
HUYECKUM 3a00JI€BaHNEM JIOJDKHO MIPOM30MTH CHHKEHHE
ypoBast TES. Oxnako y 2/3 Hammx O0IBHBIX HAOIIOIATOCH
yBenuueHue ypoBas TES B quHaMuIKe.

[Toxy4yeHHBIE HAMHU pE3yNbTaThl MO3BOJISIOT IPea-
MONOXKUTH Monynupyromee Biustane CPT Ha cTepommo-
reHe3 moA00HO »d(ddexraM TOopMOHO3aMECTUTEIBHOMN
TEpanuy, ONbBIT NPUMEHEHHUS KOTOPOH C IENBI0 MPEAoT-
BparieHus nporpeccupoBanns XCH nmeeTcs He TOIBKO
y MYX4HH, HO 1 y keHIIuH [43]. Bnmusaue CPT Ha cun-
TE€3 TOJIOBBIX CTEPOMIOB MOXKET OBITH OMOCPETOBAHHBIM
yepes MEeXaHU3Mbl HIMMYHHOM, HEHPOrOpMOHAILHOM pe-
TYISIIUH, aKTUBHOCTH OKCHJIATMBHOTO cTpecca. B Hayd-
HOHM JIUTEpaType B OCHOBHOM I10Ka3aH IOJIOKUTEIbHBIN
OTIBIT UCTIONB30BaHUS mpemnapaToB TES mameivu mozamu
B KopoTkue cpoku (Y4-1 ron). I[Ipeacrasiens! auns 4 uc-
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CIIEZIOBaHMS, JIEMOHCTPUPYIONINE OTPULATEIbHBIH OIBIT
ucrnonbs3zoBanus npemnapatoB TES y 6ompabIx ¢ XCH ¢ T4-
JKEITBIMH COITY TCTBYIOLTUMHE 3a0oneBaHusIME [44-47]. Bece
3TH PabOTH! TOABEPIIINCH CEPbE3HON KPUTHKE B CBSI3H C
(MHAHCOBBRIMH WHTEpecaMu (hapMaleBTHICCKUX KOM-
naHui, npomsBoasmux npenaparsl TES. Bompoc o Bo3-
MoxkHocTH Tepanuu TES y 6ompaBIX ¢ XCH mo cux mop
OCTaeTCsl OTKPBITBIM M HeompeaeiaeHHbIM. [lomydeHnsle
HaMM PEe3yJbTaThbl CBHUIETENBbCTBYIOT O 0€30MacHOCTH U
MIPOTHOCTUYECKON 3HAYMMOCTH IOBBIIICHUSI YPOBHS H-
nmorenHoro TES y GonpHBIX ¢ TspKenoit XCH B TeueHue
Oomnee 5 met. OMHAKO YCTaHOBICHO, YTO PQPEKTH IHIIO-
TeHHOTO 1 dk30reHHoro TES MoryT otnmuuarscs [47]. He-
00X0AMMBI JATBHEHIIINE UCCIIEIOBAHUSI.

3AKJIIOYEHHUE

Takum 00Opa3om, Mogy4YeHHbIE HAMH PE3YJIbTaThl UC-
CIIEZIOBAHMS CBHJICTEIBCTBYIOT O Pa3IMYHON JAMHAMUKE
moJioBeIX ctepousioB Ha pore CPT. IlarrepH u3MeHeHHs
TMOJIOBBIX TOPMOHOB, COHpOBO)KI[aIOH.[PIﬁCH YBCJIMUCHUEM
YPOBHSI TECTOCTEPOHA, 3CTPATHONA, JETHAPO3NHAHIPO-
CTepoHa CyNb(ara M CHHXCHHSI COOTHOLICHHS ICTPajy-
0J1 / TECTOCTEPOH, acCOLMUpPOBAaH C Jydrned 10-ieTHei
BBDKHMBAEMOCTBIO MYXXUYHH C UMIUTaHTHpoBaHHBIMU CPT-
ycrpoiictBamMu Ha GoHe OOJbIIEr0 00PaTHOTO PEMOJIEITH-
poBaHuA ce€pAla U CHUXCHHUA AKTUBHOCTHU CHUCTEMHOIO
MMMYHHOI'O BOCIIAJICHUA.
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[IPEJIUKTOPHI PELIMAVUBUPOBAHU S XKEJTYIOUKOBBIX TAXUAPUTMUI B OTAAJIEHHOM
HEPUOJE ITOCJIE KOMBUHUPOBAHHOM DHA0-3ITUKAPIUAJILHOM ABJIALIMM V TTALIMEHTOB
CO CTPYKTYPHOU MATOJIOTUEN CEPJILIA
K.A.Cumonosa!, B.C.Opmanckasi!, B.K.JIeoeneBa!, C.B.Il'aprkunal, T.A.JIrooumuesa', M.A.Banaep!,
F0.B.Muanep!, P.b.Tarapcknii!, A.B.Kamenes!, M.A.Haiimyumnu', JI.C.Jle6enes'?, E.H.Muxaiision'?
@By «Hayuonanvholii MeOuyunckuii ucciedosamensckuil yenmp um. B.A.Anmazosan Munszopasa Poccuu,
Canxm-Ilemepoype, yn. Akkypamosa, 0. 2; *@I'A0YBO «Canxkm-Ilemepoypzckuii 20cyoapcmeennulii
nekmpomexnuyeckuil ynugepcumem «JII3TH» um. B.U. Ynvanoea (/lenuna)», Poccusa, Canxm-Ilemepoype,
yn. Ilpogheccopa Ilonoesa, 0. 5.

Hesab. BEIIBUTE IPeTUKTOPHI peIUANBa KeTyaouKkoBoi Taxukapaun (JKT) y manneHToB co CTpyKTYPHOH IaToIno-
THEH cepra ocye YHI0- MHKapAnaTbHON abIamnn.

MarepuaJj u MeTOAbI. B mpocniekTHBHOE HAOIIOATEIFHOE UCCIIEIOBAHNE BKITIOUEHO 39 ManneHToB CO CTPYyK-
TYPHBIMH 3a00JIEBAaHUSIMH CEepIa M ¢ MOKa3aHMAMHU K pannodacToTHONW abmanun (PYA) skemyqo9KOBBIX apUTMHM.
BrImonHITOCh 9HI0- M ATTUKAPANAIBHOE dJICKTPOAHATOMIYECKOE KapTHPOBaHNE MUOKapa xemyqoukoB 1 PUA 00-
JTacTel M3MEHEHHOM AIIEKTPHUECKON aKTUBHOCTH. [IpoBoAMIIach OIEHKA BOJIBTAXKHBIX KapT OUMOISPHBIX MMOTCHIIN-
ayoB (TpaHHIIB! AeTeKIUU «pybra» <0,5 MB, HOpManpHOW akTHBHOCTH >1,5 MB) M YHHUTIONAPHBIX CUTHANOB (Tpa-
HALH <5,0 n >9,0 MB, cOOTBeTCTBEHHO) KaK Ha YHI0-, TAaK ¥ dIMUKApANATHHON TTOBEPXHOCTAX. B ocTpom mepmnone
mporenypa cautanack 3pHEeKTHBHON Tpu HemHAyIHpyemMocTH Mt000it XKT; gactnano 3 PeKkTUBHOM - HEHHAYIIHUPY-
emocth knuHnYIecknX JKT. OOs3arenbHbIe BU3NTHI MAMEHTOB WIIH YIAaJCHHBIN KOHTPOJIb MPOBOAMINCH dyepes 6, 12
" 24 Mecsia, 3aTeM €KETOIHO.

PesyasTaThl. CpenHuii BO3pACT MaueHTOB cocTaBmi 49,5+15,7 net (34 Mmy»4uuHb! 1 5 ke uH). Permnue KT
K 6 MecsIly Jaiie BhISIBISUTICH IPU HEUIIEMHYECKON KapIHOMHONATHH, IPU HATWYIHH HETTAPOKCU3MaIbHOM (HHOPHILII-
nuu npencepanit (42,9% nporus 7,4%), npu menbmeit ammutyne QRS B 1T orBenenuu Ha done KT (0,6 [0,4;1,07]
MB mpotus 1,28 [0,99; 1,53] MB) u ipu ipeobmaganmu miomany «pyoma» Ha STHKapaInaIbHONH ToBepxHocTH, P<0,05
TUTSE TIepedrciieHHBIX mapamMeTpoB. K 12 mecsany peunausst JXKT gamie perncTprpoBalInCh Y TAIMEHTOB ¢ YaCTHIHO (-
¢dexruBHOit (33,3% npoTtus 5% y nanuenToB ¢ s dexrnBroit PYA, P=0,02). bt BoIsiBieH onnH (hakTop, HE3aBUCHMO
acconnupoBaHHEIA ¢ penuauBoM JKT - Hammame smekTprUUecKoro mTopMma Ha MoMmeHT abmaruu (OP 4,32; 95% JIU:
1,06-17,48; P=0,04).

3akJiloueHne. B reTeporeHHOM rpyIine MaeHTOB BRISIBICHB! KIMHHUECKUE U AIEeKTpodu3nonornaeckue Gpaxro-
PpHl, accoruupoBanHble ¢ peranamu JKT Ha pa3IMIHBIX CpOKax HAOMIONEHMS MOCIE YH/I0-3TUKApANATBHON a0mannm.
Hammume s1eKTprdeckoro mropMa sBISETCS HE3aBHCHMBIM MpeaukTopoM permauBa JKT mpu HaOmIOmeHUH 10 5 et
mocie adamum.

KiroueBble coBa: smuKapauanbHas aOlaris; peryuInB JKeITyI0YKOBOH TaxXWKapAuH; CyOIIKapAnaIbHEIA Cy0-
CTpaT; pamIuovYacTOTHAS abIanus; SICKTPUICCKUN ITOPM

KoH(pMKT MHTEpecoB: OTCYTCTBYET.
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PREDICTORS OF LONG-TERM VENTRICULAR TACHYARRHYTHMIA RECURRENCE AFTER
COMBINED ENDO-EPICARDIAL ABLATION IN PATIENTS WITH STRUCTURAL HEART DISEASE
K.A.Simonova!, V.S.Orshanskaya!, V.K.Lebedeva!, S.V.Garkina!, T.A.Lyubimtseva!, M.A.Vander!, Yu.V.Miller!,
R.B.Tatarsky', A.V.Kamenev!, M.A.Naymushin!, D.S.Lebedev'?, E.N.Mikhaylov'?

!Almazov National Medical Research Centre, Russia, Saint-Petersburg, 2 Akkuratova str; *Saint-Petersburg
Electrotechnical University “LETI”, Russia, Saint-Petersburg, 5 Professor Popov str.

Purpose. To identify predictors of ventricular tachycardia (VT) recurrence after endo-epicardial ablation in patients
with structural heart disease.

Methods. A prospective observational study included 39 patients with structural heart disease and indications for
catheter ablation of ventricular tachyarrhythmia. Endo- and epicardial electroanatomical mapping of the ventricular myo-
cardium and ablation of abnormal electrical activity areas were performed. Clinical, ECG characteristics, and voltage
maps of bipolar potentials (limits of scar detection <0.5 mV, normal activity >1.5 mV) and unipolar signals (limits <5.0
and >9.0 mV, respectively) on endo- and epicardial surfaces were evaluated. Intraprocedurally, the procedure was consid-
ered effective when no VT was inducible; partially effective - when only clinical VT(s) was/were non-inducible. Sched-
uled patient visits or remote monitoring were performed at 6, 12 and 24 months, and then annually.

Results. The mean age of the patients was 49.5+15.7 years (34 men and 5 women). VT recurrences at 6 months were
more often detected in non-ischemic cardiomyopathy patients, in subjects with non-paroxysmal atrial fibrillation (42.9% vs.
7.4%), with a lower VT-QRS amplitude in lead III (0.6 [0.4;1.07] versus 1.28 [0.99; 1.53] mV), and when epicardial “scar”
area prevailed over endocardial, P<0.05 for all listed parameters. At 12-months, VT recurrence was more common in pa-
tients with partially effective ablation (33.3% vs. 5.0% in patients with effective ablation, P=0.02). The presence of electrical
storm at the time of ablation was independently associated with recurrences (HR 4.32; 95% CI: 1.06-17.48; P=0.04).

Conclusion. In a heterogeneous group of patients, clinical and electrophysiological factors associated with VT re-
currence have been identified at various follow-up periods after endo-epicardial ablation. Electrical storm ablation is an
independent predictor of VT recurrence in the long-term, up to 5 years of follow-up.

Key words: epicardial ablation; ventricular tachycardia recurrence; subepicardial substrate; radiofrequency abla-
tion; electrical storm
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PanpnowactoTrHast karerepras abmamust (PUA) sBms-
€TCsl COBPEMEHHBIM BBICOKO3()(EKTHBHBIM METOIOM Jiede-
HUS kemynoukoBbix Taxukapamidi (OKT). B mccremoBanmm
VANISH 06pU10 TIPOIEMOHCTPHPOBAHO TIPEHMYIIIECTBO Ka-
TETEpHOH abnalyy B CPaBHEHNUH C PACIIMPEHHEM MEIHUKa-
MEHTO3HOW Tepanuu Uis MPOPHUIaKTUKH pernanBoB KT
[1, 2]. TTo mepe mosiBIICHHST HOBBIX Hay9IHBIX JaHHBIX 00 3(h-
(DEeKTUBHOCTH M PE3YIIBTATOB TPUMEHEHHS HOBBIX TIOJIXOJJOB
K uHTepBeHIMOHHOMY JsedeHuto JKT nepecmarpuBarorcs
KJIaCCHI TIOKA3aHWH K KaTeTepHON almarmu, paciImpsroTCs
BO3MOXKHOCTH ee npuMeHeHus [3]. OmHako, HECMOTpsST Ha
JOCTUTHYTHIE ycriexu B jteueHun JKT, B psizie cirydaeB SHI0-

KapauanbHas abmanus cyocrpara KT wmeaddexTnBHa, 9TO
MOXET OBITh OOYCIIOBIEHO WHTpaMypabHBIM/CyOdTHKap-
JIMATBbHBIM PACTIONOKEHIEM apUTMOTEHHOTO cyOcTpara. B
TaKOM CJIydae MPOBOAWTCS KapTUPOBAaHWE W almarms cyo-
CTpaTta TaXHUKapJUU CO CTOPOHBI SMHUKapAHATBHON TTOBEPX-
HOCTH. DNMKapANaIbHBIN JOCTYI aKTyaleH y MaIlMeHTOB
C apUTMOTIE€HHOW KapJUOMHOIIATHUEN IMPaBOro JKEJIyAO0uKa
(AKIDX) [4-6], mpr TOCTMHOKAPAUTIYECKOM KapIHOCKIIe-
po3e, mocTuH(apKTHEIX pydrax [7]. Tem He MeHee, HECMO-
Tpd Ha KOMOWHHMPOBAaHHYIO, SHIO-3HUKAPAUAIBHYIO MO-
mudukarmro cyoctpara KT, penmmnser KT BcTpewarorcst
Hepeako. Bonpoc BeisiBneHUs: npenukTopoB penuausa KT,
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OPUTMHAJIBHBIE NCCJIEJJOBAHUWA

COBEPILICHCTBOBAHUSI ITOAXO0A0B K a0JIallK 1 OBBIILICHUS €€
3¢ PEKTUBHOCTH, HECOMHEHHO, aKTyaJIeH.

[lenp0 HACTOSIIIETO MCCIEOBAHNS SBUJIOCH BBISBIIC-
HHUE TIPEAMKTOPOB PELMINBA KEIYJOUYKOBOM TaXWKapIun
y MALUEHTOB CO CTPYKTYPHOW MHarojorued cepiaua mnocie
SMHKApIHaIbHON a0NaIiy, a TakKe BEPOSTHON CBS3M KITH-
HUYECKUX U AJIEKTPOPH3HOIOTHICCKUX (PaKTOPOB C Xapak-
TEPUCTHKAMH MOHOMOP(HBIX JKEJTYTOUKOBBIX TaXUKAPINH.

MATEPHUAJI 1 METO/1bI
HUCCJIEJOBAHUSA

B mpocnexTuBHOE HabmONATENILHOE HCCIEIOBAHNE
OBbUTH BKJIIOYEHBI MalMeHThl ¢ ycroiunBoi KT co cTpyk-

19

TypHOH MaToJOTHel cepamna (¢ HHPapKTOM MHOKapaa FITH
muokapauToMm B anamHe3e, AKIDK) u mokazarmsamu k PUA
cyOcTpara apuTMHH, MOAIHCaBIIe GopMy HHPOPMHUPO-
BAaHHOTO COIJIACHsl Ha MPOBEJECHUE SMHUKAPIHAIBHOTO JI0-
CTyIIa IOMAMO CTaHIAPTHON SHIOKapIUaIbHON abmarum.
Kpurepun BKiIoueHHs OBUIM CIEAYIONIME: ITOA-
TBEP)KIACHHBIA TEPCHECEHHBI WH(APKT MHOKapAa WU
MIEPEHECEHHBIH MMOKAPIUT, WM OIPEAEIeHHAs/orpa-
augHas AKIDK (n3MeHeHns MHOKapia BU3yaIH3UpOBaHEI
C TIOMOIMIBIO TPAHCTOPAKATBHON 3XOKapauorpaduul u/uin
MarHUTHO-pe30HaHCHOH Tomorpaduu (MPT)), nHammume
napokcu3MoB ycrounBoi KT (M 9acToif CHMITOMHOM
JKEITyIogKoBO aKkcTpacucTonuu (JK3D)), TOKyMEHTHpPOBaH-
HBIX T1pu iomorw DK u/unm nipu ompo-

Taonuya 1.

Knunuueckas xapakmepucmuxka nayuenmos CC MaHHBIX UMILTAHTHPOBAHHOIO Kapiu-
oBepTep-nepudpmwuraropa (UKI), mpu
[TapameTtp 3HaucHue Hed(P(PEKTUBHOCTH  aHTHAPUTMHUYECKOU
dtuonorus KT, n teparnu (AAT). Kpurepnsimu nckmoue-
HUS OBUIM CJICIYIOIIHE: CTCHO3HPYOLIUH
- TIUKC 15 Ayomt pyrom
aTepoCKIePo3  KOPOHAPHBIX — apTepHi,
- AKITK 14 T0e6 . . o
pedyromuil peBacKy IsIpH3aLiU; OCTPBIH
- MUOKapauT 6 MHOKapAWT, HAJIMYNC B aHAMHE3¢ OTKPHI-
- HeyTO‘IHeHHLIﬁ TeHes 4 TBIX OHepaLII/Iﬁ CO BCKPBITUEM IIE€PUKAP/IA,
ocTpble WM O0OCTPHUBILINMECS BOCHAJIHU-

l'unepronnueckast 00Je3Hb, N 21
- TEeNbHBIC 3a00JICBaHUS; HAJIM4YHE TPEX-
CaxapHbiii anabet, n KOMITOHEHTHOH aHTHTPOMOOTHYECKOIT Te-
XObJL, n 6 panuu 6e3 BO3MOXKHOCTH €€ TIPEPHIBAHNS;
(I)I/I6pI/IHHHHPIH npeﬂcepﬂnﬁ, n* 6 I/IH('l)apKT MHOKap/ia MECHEEC 3 MecsIeB Ha-
DAEKTPUYECKHUN ITOPM, N 11 3a]]; HAJIMYUE OCTPOTO KOPOHAPHOIO CHH-
JpoMa B MOMEHT CKpHHHHTA. [lanmenTam

UKJ/CPT-/, n 29
NPOBOAMIIOCH CTaHIApTHOE 00CienoBa-
Bpemst HaGmozieHust, Mec. 24 [MKII: 6; 33] nue: perucrpauus DKI B mokoe, sxokap-
CpenHuii Bo3pacrt, net** 50£16 muorpadusi, CyTOYHOE MOHHUTOPHPOBA-

ILJ'II/ITGJILHOCTL aHaMHE€3a apuTMUH, MCC.

19,5 [MK/: 5; 48]

aue DKIT (CMOKT'), koponaporpadus,

Cpennstst nmuHa nukia JXXT, mc

375 [MKJI: 332; 471]

OIIPOC M HACTPOWKA MMIUIAHTHPOBAHHOTO

[IpenmecTBytomme npouexypsl PUA cyGcrpara

ycrpoiictBa MK]I/cepaednoit pecuaxpo-

- 1 onepanus

- 2 1 GoJIbIIIE OTIepaluu

22 HU3MPYIOIIEH Tepanuyu ¢ (yHKIMeH je-
13 dubpmmsmun (CPT-), MPT cepana.
9 DHookapouanvholit u

INUKAPOUATLHBLIL OOCHYRbL,

«Octpsiit» 3 dext 32
nekmpoguszuonozuueckoe
HacTuuHbIA 9 pext 4 uccnedosanue u KamemepHas
Hannuue [IDK Ha snykapauanbHON MOBEPXHOCTH 27 aonayus
IIInpuHa 11ceB10-/1eJbTa BOJIHbI, MC 72427 _ B ycnousx peHTreH-onepauHoH-
> HOIl TPOBOAMIIOCH ONEKTPOPHU3UOIOIH-

Wunexc oobema JIeBOro npeicepansi, Mir/m 45+18

Yeckoe HCCIICIOBaHUE, KapTHPOBaHHE
Cpennsist @B JIK, % 46+14 cyberpara Taxukapmuy 1 PUA. Amecre-
TAPSE, mm 1845 3MOJIOTHYECKOE OOECIIEYCHHE OCYIIEeCT-
QTc Ha CHYCOBOM pUTME, MC 462 [MK/: 438;513] BJBIOCH € HPOBCACHUEM HCKYCCTBCHHOM

BEHTHJISLIMHN JICTKHX.
Hupuna QRS Ha cunycoBoM put™me 115+33 i

Awmmmatyna QRS XKT B 111 otBenennn

1,23 [MKJI: 0,84;1,52]

Omukapauaneaeii  (OIIM) moctym
OCYILECTBIISIICS TIPH ITOMOIIH CyOKcH(o-

[pumeuanns 3necs u manee: XT - xemymoukoBas taxukapaus; [IMKC -
noctuHpapkTHBIH Kapauockiepos; AKIDK - apurmoreHHas kapIuoMuo-
maTtus npasoro xenynouka; XOBJI - xporndeckast 00cTpyKTUBHAS 00JIe3HB
JIETKHX; * - mepcuctupyomas/mocrosaaas ¢popmsl; UK/ - ummranTu-
poBaHHEIN KapamosepTep-nepudbpummsatop; CPT-II - cepmeunas pecus-
XpOHU3HUpyomas Tepanus ¢ GyHKunen aepudpmanuy; ** - Ha MOMEHT
omepaTUBHOTO BMemarenbcTBa; PUA - pagnouactoTHas abmarust; [TITK -
MO3JHUE MOTeHITHANHI KerynoukoB; @B JIK - dpakmms Beibpoca aeBoro

KEITyIodKa.

UJIATTbHON IYHKLMH, METOANKA BBIIIOJIHE-
HHS TTOAPOOHO ONMCaHa B IPENbLIyLICH
nyomukanun  [8]. B mepuxapmuamsHOe
HPOCTPAHCTBO BBOJMIICS HHTPOIBIOCED
Preface Multipurpose (Cordis, CILA).
OupokapauaneHeii (OHAO) moctym x
NPaBOMY KEJIYJOUKY OCYIIECTBISUICS ITy-
TeM TyHKOuH OenpenHod BeHsl. DHJIIO
JOCTyT K JeBoMy skemynouky (JIDK) ocy-
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LIECTBIBUICS. PETPOTPagHO TPAHCAOPTAIBHO ITyTEM ITyHK-
U OCAPEHHOW apTepHH U TpaccenTaibHO. TpaHCccenTab-
Hasl ITyHKIUS MEXIPEACEPAHON IIEPEropoIKy IIPOBOAMIIACE
oJi KOHTposeM uroopockormuu urioii Brockenbrough
BKR-1 (St. Jude Medical, CIIIA). ITocie mo3uMOHUPO-
BaHMS MHTPOJbIOCEPA B JIEBBIX KaMepax BHYTPHUBEHHO 00-
JI0cHO BBOAWIIcA renaput B 1o3e 80-100 ME Ha 1 kr macchl
Tena, ¢ JaIbHEHIINM TTO//IepKaHIeM THIOKOAryIsIIUH O]
KOHTPOJIEM aKTHBHPOBAHHOTO BPEMEHH CBEPTHIBAHMS KPO-
BH (11enieBoe 3Ha4eHne ooiee 250 c).

[Tpouenypa nmpoBoguiack ¢ IpUMEHEHHEM Heduro-
opockormyeckoil cucrempl Hapurarmu CARTO 3. s
KapTUPOBaHUS W aONaIliH HCIIONB30BANICS 3,5-MIULIAME-
TPOBBI a0NAIMOHHO-KAPTUPYOMINI OpOIIAeMbI dJIeK-
tpox NaviStar Thermocool mnmu SmartTouch (Biosense
Webster, CIIIA), y 9acTi ManueHTOB Ui KapTHPOBAHUS
TIPUMEHSIICS. MHOTOIIOTIOCHBIN HAaBUTAIIMOHHBIN AIIEKTPOI
Pentaray (Biosense Webster, CIIIA).

CHavana BBINOJNHSUIACH TPEXMEPHAsh PEKOHCTPYK-
uust OH/10 mosepxHoctu mpasoro u JIK, 3ateM - pexoH-

ORIGINAL ARTICLES

crpykust OIIU moBepxHOCTH cepana. [Ipm mocTpoeHnn
BOJIBTAKHBIX KapT NPUMEHSUINCH CIEAYIOIINE TPAaHMIIBI
JIETEKIMY PYOIIOBBIX U M3MeHeHHBIX 30H: 0,5-1,5 MB mpu
ourmornsapHOil peructpanuu curHaioB u 5,0-9,0 MB mpu
YHHUMOJISPHONW PErncTpaluyl CUTHAJIOB. DJIEKTPOAaHATOMH-
YeCKHe KapThl ObUTH IIOCTPOEHBI C TPAHUIIEH IIBETOBOTO 3a-
moiHeHus 5-10 MM IpH KapTUPOBAHUH a0JIAIIMOHHBIM Ka-
terepoM NaviStarThermocool nmu SmartTouch (Biosense
Webster, CIIIA) u 2 MM TIpH KapTHPOBAHUN MHOTOIIOTIOC-
HBIM KaTteTepoM PentaRay (Biosense Webster, CIIIA). Ha
KapTax OTMedaJii 00JIaCTH PETHCTPAIMH TO3IHUX ITOTEH-
IUAJIOB, (hParMEHTUPOBAHHBIX MOTEHIHANOB. C IIOMOIIBIO
BCTPOEHHOTO MOAyns «Area Measurement» IpOBOAMICS
TMIOZICYET MJIOMIAAN PETUCTPAIMN U3MEHECHHON IIEKTPHUEC-
KOM aKTMBHOCTH M HU3KOAMIUIMTYJHOTO MHOKap/Aa Kak Ha
OUITONAPHOM, Tak M Ha YHUNOISIpHOU KapTtax Ha DHJO u
OIIU moBepxXHOCTSIX.

Jlokanuzauuo KT ompenenasuin 1o pesyasraram
AKTHBAIlMOHHOTO W CTUMYJISILIMOHHOTO KapTUPOBAHMUS,
0 TIONIOXKHUTENbHOMY 3¢ dekty ot abmarmu. [IpoBommics

Tabnuya 2.
Bonvmascnoe kapmuposanue 3n0okapouanbHoil u INUKAPOUAIbHOU NOGEPXHOCHENL (CM. RPOOOJIICEHUE) !
CootHouieHus S CootHorienus S
DHIOKapIuaibHas (Ou- ¥ YHUTIONSPHBIX) DrnukapauanbHas (OUTOSISIPHBIX) HA AITH-
Ne MTOBEPXHOCTh Ha 3HJ0KapIUaIbHON MOBEPXHOCTh Y DHJIOKAPIUATBHOM
nangenTa MTOBEPXHOCTH MTOBEPXHOCTSX
0 0 < < 0 0
<O,/’:(S)1\§B" <1,/; iB SESMB;IBI?“H <19’?\41\1;13*I/I <0,/50 SIBX <1,/; faB <05mB T | <L5wB 17

1 5 8,4 0,57 0,61 12,3 83 0,73 0,92
2 4,2 4,2 0,06 0,85 23,1 24,1 0,90 0,91
3 3 14,2 0,88 0,62 17,2 70,3 0,85 0,82
4 - - - - - - - -
5 1 54 0,88 0,69 10,9 27,5 0,93 0,78
6 1,4 8,1 0,75 0,63 2,7 4 0,25 0,35
7 8,9 18,6 -0,44 0,12 0 4,3 -1,0 -0,10
8 0 0 1,0 1,0 8,9 14,4 1,0 1,0
9 0 0 1,0 1,0 2,3 8,5 1,0 1,0
10 5,7 6 0,49 0,50 8,4 8,4 0,65 0,63
11 4 87,3 0,73 0,05 3,9 78,1 0,39 0,35
12 14 23,8 0,72 0,61 17,8 25,1 0,14 0,05
13 25,6 50 0,14 0,05 13,9 86,6 0,30 0,71
14 7,9 23,6 -0,62 0,2 11,8 21,8 0,56 0,37
15 3,3 12,2 0,83 0,80 12,9 75,8 0,89 0,91
16 - - - - - - - -
17 - - - - - - - -
18 1,3 7,4 0,47 0,45 - - - -
19 - - - - 88,3 92,1 - -
20 10,8 65,4 - - - - -
21 14 50,9 0,42 0,17 22,8 83 0,66 0,66
22 8,4 14,9 0,58 0,71 4,5 13,7 -0,19 0,08
23 13,2 62,1 1,0 1,0 19,2 56,8 1,0 1,0
24 13,1 60,9 0,53 0,17 0,3 2,9 -0,90 -0,82
25 28,8 63,3 0,51 0,20 21,6 26,9 0,27 -0,01
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OPUTMHAJIBHBIE NCCJIEJJOBAHUWA

CTaHAAPTHBIM ITPOTOKON IEKTPO(YUZUOIOTHUECKOTO HC-
cienoBanus Jui nHayknnu JKT: mporpaMMupyemast cTu-
Myssnus ¢ 1, 2, 3 u 4 skeTpacTUMYIIaMH U3 BEPXYIIKH TIpa-
BOTO JKEITy/I0YKa M BBIXOAHOTO TPAKTA IIPABOTO JKEITYI0UKa
nmn n3 JDK, dacras 3anmoBasi CTUMYIIALUS JKEITYI0YKOB.
B cnyyae nHAyKIMM yCTONYMBOM U T€MOIMHAMUYECKH I1€-
penocumotii XKT mpoBoamiock entrainment-kapTHPOBaHHE.
[lepen HaHeceHneM PaauOYaCTOTHOIO BO3JAEHCTBUS
Ha SNHKapAMAIBHON ITOBEPXHOCTH IPOBOAMIIACH CEJIEK-
THUBHAsE KOpOHaporpadust JUls OLIEHKH PpAaCIOIOKCHUS
KapTUPYyEMOM 30HbI OTHOCUTENBHO KOPOHAPHBIX apTEPUM.
PaagnovacToTHBIE amIUIMKAalMd HAaHOCHIIMCH Ha paccTos-
HuU He MeHee 10 MM OT KOpoHapHOH aprepuu. BeinonHs-
JOCh CTUMYJISILIMOHHOE KapTHPOBAHUE 30HBI AaHATOMHYEC-
KO TIPOEKIMH JIEBOTO JradparMaibHOrO HEpBa C LIENbI0
MIPOQUIAKTUKE €r0 BO3MOXKHOTO ITOBPEXICHUSI BO BPEMs
abmamun B oOactu 60xkoBOM crenku JIK.
PaguouactorHoe BO31EHCTBHE MTPOBOAUIOCH CO CllE-
OYIOMIAME TlapameTpamu: MormHocTs 40-50 BT, mmwrerns-
HocTb 710 40 CeKyHI, ¢ OpOIICHHEM 3JIEKTPOJia PACTBOPOM
NaCl 0,9% co ckopoctbio 30 mu/muH. PammouactoTHble
BO3/ICHCTBHS HAHOCHIINCH B 00IACTh PETMCTPALIMN TTO3HUX

21

1 (pparMeHTUPOBAHHBIX MTOTEHIINAJIOB /10 UX MCUE3HOBEHMS
WIN 3HAYUTEIHHOTO CHIDKEHUS! aMIUIMTYAbI MOTEHIINAIOB
(6ombe 85%). Ilpu kapTupoBannu 30H Bxoxa/Bbxoma KT
1 KaHAJIOB 3aME/IJIEHHOTO TIPOBEACHHNS BHYTPH pyOIIa B 3THX
30Ha TaKKe BBINONHsUIAck abmamwsa. Ecnmu mpoBoammochk
kaptupoBanue nukia JKT, To PY-anmimkannym HaHOCHUIIUChH
B 00JIACTH «KPUTHYECKOTO» HCTMYCa TaXHKaAPANH.

BosneiicTBue cuuTanock d3PQPEKTUBHBIM, €CIH MIPU
MTOBTOPHOM KapTHPOBAHUU 00JACTH abialuy OTCYTCTBO-
BaJIM IIO3[HHE M (PParMEHTHPOBAHHbBIC ITOTCHIUAIIBI,
OTCYTCTBOBaJl 3axBaT ctuMyisaiuu (ammuuryna 10 B,
IUTATETsHOCTh cTuMyiaa | mc, nuki 500 mc). [To okoHua-
HUIO BMEMIATEIHCTBA MPOBOANIICS MOBTOPHBIA MPOTOKOJ
crumyssauuu s uagykunu KT, [pouenypa cuuranacek
MOTHOCTBHIO 3()(HEKTUBHON TPH OTCYTCTBHM HHIYKIIMH
mo6oii XKT; HeaphekTUBHON - MpU MPOAOIIKAIOMICHCS
naaykund  kinHuueckod JKT; orcyTcTBHE MHAYKUMU
kuHIIecKkol KT omeHnBanoCch Kak 4aCTHYHBINA d(H(EKT.
Wupyknust GuOpHILIALNY XKEITyJ0YKOB HE yUUTHIBAIACH B
OIICHKE OCTPOro dPdeKTa.

B koH1e npouenypsl NepuKapAUaIbHbI HHTPOIBIO-
cep yIaJIsuICs WM 3aMEHSUICS Ha IPEHaX, KOTOPBIN yaass-

Tabnuua 2.
Bonvmaosicnoe kapmuposanue IHOOKAPOUATbHOU U INUKAPOUATLHOU NOGEPXHOCmEll (RP0oOodiceHe)
CootHouteHus S CooTHouteHus S
DHJoKapauaibHas (OM- ¥ yHUTIOJISIPHBIX) OnukapauanbHas (OunonsipHBIX) HA SITH-
Ne MIOBEPXHOCTH Ha 9HJI0Kap/HaIbHON MOBEPXHOCTh 1 9H/I0KapIUaIbHOM
nangenTa MIOBEPXHOCTH TIOBEPXHOCTSIX
0 0 < < 0 0
<0,? S[Bx <1,/g iB S;SMI\;BE ! <19’?\41\1;E*I/I <0,/50 SIBX <1,/; faB <05mB T | <L5wmB f¥
26 7,6 - 0,27 1,1 8,2 1 0,68
27 0 - - 0 0 - -
28 6,6 9,3 0,44 0,81 18,5 93 0,76 0,93
29 21,6 24,8 0,44 0,43 12,7 14,9 0,40 0,40
30 - - - - - - - -
31 0 0,5 0,49 0,52 24 74,8 0,71 0,66
32 - - 0,54 0,44 - - - -
33 0 0 - 1,0 4,7 8,4 1,0 1,0
34 1,2 2,9 0,48 0,48 77,2 86,4 1,0 0,98
35 46,5 98,9 0,39 0,15 12,5 17,6 0,43 0,09
36 22,6 77,6 0,49 -0,03 17,1 18,6 0,31 -0,22
37 34 87,9 0,45 0,05 93,3 96,3 0,79 0,54
38 2,3 5,8 0,85 0,87 88,7 88,7 0,86 0,68
39 - - - - - - - -
Beero. % 5,4 13,2 0,51 0,5 12,5 25,1 0,71 0,66
’ [1,3;13,4] | [5,7;53,4] | [0,4;0,8] [0,2;0,8] | [4,2;18,9] [ [11,1;80,6]| [0,3;0,9] | [0,4;0,9]

[Tpumeuanwue: S - miomans curuanos; * - P <0,05; * - mo ¢hopmyne (Slaumo yuu-S1sumo 6u)/(Slsumo yHu+S13HIO
6m), e SIsHm0 OM - MIoMaabh PETUCTPAIIMHA OUITONAPHBIX curHaIOB <0,5MB Ha sHIO0KapAUaIbLHONM TOBEPXHOCTH, S19H-
JIO_YHH - IJIOIIAIb PETHCTPAIMK YHUIIOSIPHBIX CUTHAIOB <SMB Ha sH0KapIuanbHO moBepxHoCTH; ** - o (opmysie
(S23um0 yHM-S23H7m0 OW)/(S29H70 yHHS23HIO OM), rae S23H10 O - IIIOMIalb PETUCTPAIIHH OUTIOSIPHBIX CHTHAIOB
<1,5MB Ha sHmOKapaAMaTBHON MOBEPXHOCTH, S29HAO YHH - IJIOUIA(b PETUCTPAIIMY YHHUIIOISAPHBIX CUTHAIOB <9 MB Ha
SHIOKAPAUATBHON MOBEPXHOCTH; T - 0 hopmyse (S1amu_O0u-S3sumo 6wm) /(Slamu_6u+S3sHmo 6wm), rae SIsHmo Ou -
TUIOIIA/h PETUCTPALNY OUNIONSIpHBIX curHanoB <0,5 MB Ha sHI0KapAManbHON TOBEPXHOCTH, S331K_OH - IUIOIIAb PErH-
cTpanuu oumnossipHbix curHanos <0,5 MB Ha snukapauanbpHOi moBepxHocTH; T+ - o hopmyse (S2snu_6u-S4sHm0 Om) /
(S23mm_6u+S4sH7m0 Om), rae S29H10 OU - TIOIAAb PETUCTPALMH OUITOSIPHBIX CUTHANIOB <1,5 MB Ha sHI0KapAHANTBEHON
MOBEPXHOCTH, S4311_OH - TUIOIAAb PETUCTPAIIMK OUTIOTSIPHBIX CUTHAJIOB <1,5 MB Ha snukapanaabHON MOBEPXHOCTH.
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mu gepes 12-24 gaca. [lepen ynaaeHrnem nepukapIiuaaIbHO-
T'O HHTPOJIbIOCEPA B IEPUKAPIHATIBHYIO ITOJIOCTH BBOAMIICS
TPUAMIMHOJIOH B 03¢ 2 MI/KI C IEIbI0 MPOQHIAKTHKN
00pa30BaHMs EPUKAPIUATIBHBIX CIIACK.

AHanu3z 60nbmMadicHvIX Kapm Heesry0ouKos

[Inomans kKapTUPOBaHHON AMUKAPIUAIBLHON MOBEPX-
HOCTH 3aKOHOMEpPHO Ipeobnasiana Ha SHIOKapIUaIbHOMH,
TaK KaK KapTUpPOBaJach IMOBEPXHOCTh KaK JIEBOTO, TaK U
TIPABOTO XKEYI0YKOB. [Ipn cpaBHEHNM IIIONIA 1 HU3KOAM-
TUTUTYTHOTO MUOKap/ia yYUTHIBAJIOCH HE aOCONIIOTHOE 3Ha-
YeHHE, a OTHOIIICHHE K OOIIIEeH TUTOMa i COOTBETCTBYIOIICH
MIOBEpXHOCTH. B ciryyae cerekTHBHOTO KapTHpOBaHus 00I1a-
ctu npezmnonaraemoro Bbixona XKT Takas BonmbTaykHas Kapra
HCKJTIoUaach u3 oocdera. OueHuBasiach 1075 (B %) HA3KO-
aMIUTUTYTHOTO MHOKap/ia NpH OU- ¥ YHUIOJISIPHOM KapTH-
posannu Ha DH/1O u D111 moepxHOCTIX. B psine ciaydaes
HU3KOAMIUIUTYAHBIE 30HBI 00HAPYKUBAIUCH H30IMPOBAHHO
Ha DH/IO mm OI1U moBepXHOCTH, B CBA3U C YeM, COOTHO-
LIEHHE TUIOMAIeH HU3KOAMIUIMTYHOTO MHUOKap/a Ha JIByX
MOBEPXHOCTAX OLIEHUBaJIU B auana3one ot -1,0 1o +1,0 no
¢dopmyme (S1-S2)/(S1+S2), tae S - mwomaas HA3KOAMILTH-
TYIHOU 30HBI Ha COOTBETCTBYIOIIEH [IOBEPXHOCTH.

Ananuz KT’

[poBogmics anamm3 DKI Ha CHHYCOBOM pHTME U
KT. YuureBanace mmpuHa komrurekca QRS, mpomon-
KHUTENBHOCTH nHTEpBana QTc Ha CHHYCOBOM pHUTME, aM-
wmTyaa komrmiekca QRS B craHIapTHBIX OTBEIEHMSAX,
IIMPHUHA TICEBO-IENbTa BOJIHBI, BPEMsI BHYTPEHHEIO OT-
KJIoHeHUs B V1, a Takke JIMHA 1UKJIa KIunHnYeckor JKT.

Haobniooenue u pecucmpayus peyuoueos

apummuu, Kpumepuu I hekmuenocmu adnayuu

Perucrpanuss peuunuso KT mnpoBogunachk npu
ompoce MKJI/CPT-/I, mo pe3ymsrataMm CyTOYHOTO MOHH-
topupoBanus OKI, a Taxxke mpum ompoce 1o TenedoHy.
[TanmeHTs! U3 yJaneHHBIX PETHOHOB MTPUCHUIAIN IIPOTOKO-
JIBl OIPOCA M HACTPOWKM MMIUIAHTHPOBAHHBIX YCTPOHCTB
u pesyasratel CMOKI no snexrporHoii moure. Onpoc u
HacTpOIKa MMIUITAHTHPOBAHHBIX YCTPOWUCTB MPOBOIMINCE
TUTAaHOBO | pa3 B Iojl WM MIPEXICBPEMEHHO MPH CpadaThl-
Banuu MKJl nnm peuunuse apurMmuu. B panHem mnocine-
orepaniioHHOM Tieproze mpoBoamtocs CMOKI B mepBeie
TpOE CYTOK, Aajiee peKoMeHa0Batock mposeaearne CMOKID
yepe3 | rox uiaM paHee NpH BO3HUKHOBEHHH KaJlo0.

Ornerka pQeKTuBHOCTH abmanuu (OTCYTCTBHE pe-
uuanBoB ycToitunBeix KT, mmutensHOoCcThIO Oomee 30 c. u/
WJIN OTCYTCTBHE IIOKOB MMIUIAHTHPOBAHHOTO AehuoOpui-
JIATOpA) MPOBOIUIIACH Ha 6, 12 u 24 mecsI HaOIIOIeHNS,
TaK)Ke OICHMBAJIOCH OTCYTCTBHE PELUIUBOB apUTMHUH B
TEYEHNE BCETO IepHosia HAOMIIONEHUS MOCIIe KaTeTepHON
abmanuu. DPPEeKTHBHON Takke cuutanach admarwmst KD,
€CJIM KOJIMYECTBO IKCTPACUCTON JOMUHHPYIOIEH Mopho-
JIOTHH B CYTKH COKpamaixock Ha 90% OT HCXOJHOTO YHcia
K3 mo pesyasraram CMOKT.

Cmamucmuyeckuii ananus

KonnuecTBeHHbIE JaHHBIE MPEICTABICHBI KaK CPea-
Hee 3HaueHHe + CTaHAapTHOE OTKJIOHEHHE, CPAaBHUBAJIICH
IIPY TIOMOINM t-TECTa MPU HOPMAIbHOM pacIpeiesleHHN
JaHHBIX. [Ipy pacnpeneneHny JaHHBIX, OTIMYHOM OT [a-
YCCOBCKOT'0, NIEPEMEHHBIC BBIPaKCHBI B BHJEC MEIHAHBI C
MEXKBapTHIBHBIM muanazoHoM (MKJI), cpaBHUBamuCH
HenapameTpudeckuMu tectamu (Manna- Yurau U, Oue-
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pa). KareropnasipHble mepeMeHHbIC BBIPAKEHBI B MPOLICH-
Tax u abcoroTHRIX 3HaYeHUAX. KpuBrie Kammana-Maiiepa
CpaBHUBAIKCH ¢ IOMOILBIO TecToB Kpackena-Yomumca wiun
Koxca. PerpeccuoHHbI IpONOPLUMOHAIBHBIN aHAJIU3 PU-
ckoB Kokca npoBoauiics B 1Ba 3Tana: yHUBApUAHTHBIN - €
OLIEHKOM Ka)KJIOTO U3 UCCIEAYEMBIX KIMHUIECKHUX U 3JICK-
TPOPHU3HOIOTHIECKAX MapaMeTpoB; 3aTeM MYJIbTHBA-
PHAHTHBI - B HErO BKJIIOYAJIHMChH MTApaMEeTpPhl, NMEIOIIHe
3Hayenus P, HanOonee OMM3KHE K CTAaTUCTUYECKOM 3HAYM-
Moctr (<0,07) B yHUBapHaHTHOM aHain3e. AHAIU3 TPO-
BOJMJICS C MCIOJIB30BAaHHEM IIPOTPAMMHOTO 00ECTIeUeHHUs
STATISTICA 12.0 (StatSoft, Tulsa, CILIA).

INOJYYEHHBIE PE3YJIBTATBI

Knunuueckas xapakmepucmuka nayuenmos

Hccnenyemyto rpynmy cocTaBwin 39 MaIMeHTOB,
cpenauii Bo3pacT 49,5+15,7 net (34 My 4UHHBI U 5 >KeH-
IMH). Y J[BYX IAalMCHTOB J>KEITyAOYKOBBIC HapyIICHUS
puTMa OBUIM TIPEJICTABICHBI KIMHUYECKH 3Ha4MMon JKD.
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Puc. 1. F'ucmozpammel, xapakmepusyroujue OmHocu-
menbvHble NA0WAOU PACHPOCIPAHEHUA HUBKOAMNIU-
MYOHBIX I1eKMPUYECKUX CUZHAI08 60 8CEll 2pynne
nAyUeHmos: a - AMHOCUMEIbHAA RI0WAb (8 NPOUEH-
max om oouiell NIOWAOU NOBEPXHOCILL) Pecucmpauuu
anekmpuyeckux nomenyuanos <0,5 B u <1,5 mB na
IHOO0- U INUKAPOUATILHBIX KAPHAX HCETYOOUKOB; O - HOP-
MAIU306aAHHOE OMHOWEHUE NIOWAOe PeUCmPayuu
HU3KOAMAIUMYOHBIX NOMEHUUAI08 HA IHOOKAPOUAIb-
HOIL U INUKAPOUAbHOU nosepxHocmaX. [Ipumeuanue:
S - naowaowv, BU - ounonapnwie cucnanvt, YHU - ynu-
nonapuwte cuznanvt, IH/]0 - snookapouanvnasn nosepx-
Hocmb, IIIH - ynuxapouanvHas noGEpxXHoCHIb.

s ﬁﬁf:
fbﬁ‘" PSa w ﬁ;ﬁ’ o
S )
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OPUTMHAJIBHBIE NCCJIEJJOBAHUWA

O6onm manmeHtam mpoBommiack MPT cepama, He BEI-
SIBUBILIASI 04AaroB CyOAHKApINAIEHOTO/HHTPAMYPaTEHOTO
¢ubpo3a. OqHAKO, HA OCHOBAHHUHU PE3yJIETaTOB KapPTHPOBA-
HUs, HeI(D(HEKTUBHOCTH TPEANISCTBYIOMINX MOTBITOK dH-
nokaprnuanbHoi PUA, a Tatoke Hammuns DK mpusHakoB
SMHUKAPAUATHHOTO BBIXOA OdYara JKTONHH, OBLI CIelaH
BEIBOJ O BEPOSTHOM CYOSTTHUKapAHAIHLHOM PACIIOIOKESHUH
aApUTMOTEHHOTO cyOcTpara. KimHndgeckas XapaKTepucTH-
Ka TAIlMeHTOB TIpe/ICTaBlIeHa B Ta0m. 1.

23

B xauectBe AAT amuogapoH noiayyanu 21 mauueHt,
15 marmeHTOB - B coueTaHnu ¢ Oera-Oinokaropamu; 11 ma-
IIUCHTOB ITOTyYalId TOIBKO OeTa-0I0KaTopsr; y 4 OOTBHBIX
MIPUMEHSUIICS. aMHOJapOH B aHAMHeE3€, HO ObLI OTMEHEH
n3-3a pa3BUTHA 1M0O0YHBIX 3(ddekroB. Bee manmeHTs Ha
MOMEHT IIPOBE/ICHNS BMEIIaTeILCTBA TOIyJain OeTa-0mo-
KaTopbl. Y 1 marmenta Bo3MoXHOCTh AAT Oblia orpaHu-
YeHa KIMHAYECKH 3HAYUMON CHHYCOBOH Opaiukapaneit
Ha (pOHE MUHHMAIBHBIX 103 OeTa-0I0KaTopoB (HEOHBO-

Tabnuuya 3.

Knunuueckana xapakmepucmuka u XapaKkmepucmuKu 371eKmpoQu3uonozuieckozo cyocmpama y nayueHmos
¢ peyuousamu u 6e3 peyuougos KT nocne undekcnoii abnayuu

Permupus KT Permnnus KT Permunus KT
(6 Mec. HabOTIOMEHN) (12 mec. HaOMOACHMST) (24 mec. HabmoneHNS)
Ectpb Her Ectp Her Ectp Her

KonuuectBo nanueHToB? 7 27 6 14 6 18
ITom (m/x) 4/3% 25/2% 5/1 11/3 51 17/1
HKMII, n (%) 1(14) 10 (37) 0 8 (57) 0T 9 (50)T+
l'umepronmueckas 6o1e3nb, n (%) 5(71) 14 (52) 3 (50) 11 (79) 3 (50) 11 (61)
Caxapunbrit nuabet, n (%) 2(29) 2(7) 1(17) 32D 1(17) 2(11)
XOBJI, n (%) 2(29) 3(11) 2 (33) 321 1(17) 3(17)
OubprusIIus npencepauii, n (%) 3 (43)* 2 (7)* 1(17) 32D 1(17) 1 (6)
OIII B anamuese, n (%) 1(14) 4 (15) 3(50) 5(36) 2 (33) 1(6)
Cpennuii Bospact®, ier (Me [MKT]) [ 48 [30;62] | 53 [38;61] | 34 [25;45] | 53 [39; 61] | 39[29; 50] | 54 [44;64]
JAA, mec. (Me [MK/]) 37 [18;73] 20 [5:;48] 37 [27;54] 20 [5;61] | 61 [55; 78] 91[3;25]
®B JIXK, % (Me [MKA]) 38[32;49] | 48[38;59] | 40[29;50] | 52[38;60] | 49 [46; 53] | 55[42;60]
TAPSE, mm (Me [MK/I]) 19[16;21] | 18[15;21] | 17[16;21] | 18 [14;21] | 21[20;22] | 18 [14; 20]
QRS me (Me [MI]) [851;11151] [921;%6] 101635;9’ 9?1[318 ’ 9?5[511’ 9?2[ ?]0 ’
e e B R S
QRS , mc (Me [MK]I]) [2223?3501 [1929(;)2340] 2235[3]0 . [1931?;43] 2ogl[i]9 > 2025[5]0 .
Juna nukia XKT, mc 399 361 355 379 399 [380; 379 [332;
(Me [MK]) [398;400] [319;482] [299;426] [356;556] 455] 571]
[Mupwuna [1/IB, mc (Me [MKA]) | 76 [67;88] | 66[57;89] | 67 [66;76] | 65[56;84] | 56 [50; 60] | 68 [58; 89]
Yactuunbiii  ocTpblii  3ddekt
aGnammm, n (%) p bd 1(14) 3(11) 2 (33)1 1 (Dt 1(17) 2(11)
Hamuuue TIIDK wa snukapau-
aMbHOf HOBGpREOCTH, B (% )pﬂ 7 (100) 18 (67) 5(83) 13 (93) 5(83) 9 (50)
Ammntyna QRS B I1I oTeene- 0,6 1,3 0,8 1,2 0,9 0,6
uuy, (Me [MK]) [0,4;1,1T* [1,0;1,5T* [0,4;1,5] [0,8;1,4] [0,5; 1,9] [0,4; 0,8]
CootHolenue mioraaei pyoa® 0,87 0,4 0,79 0,5 0,8 0,5
(Me [MK]) [0,8;0,9]* [0,2;0,71* | [0,65;0,86] [0,2;0,8] [0,7;0,9] [0,3;0,9]
Jo3a Gera-6mokaropos (B % ot | 28,1 [25; 2516,25; 100 [62,5; 25[15,6; 50 [40,63; 43,75
neneBoit 10361) (Me [MK/I]) 100] 62,5] 106,25] 1 50,0] T 87,5] [34,38; 62,5]
PYA cy6cerpara )KT B anamHe3e® ) ) ) ) 2[1;3,8] )
(Me [MKT]) 1[0,5; 1,5] 1[0; 1] 1[0,25; 1] 1[0; 1] i+ 0[0; 1] 77

ITpumeuanue: © - nox nadmonennem; MKMIT - nmemuyeckas kapauomuonarus; D1 - sjekrpuueckuii mropM; ¥ - Ha Mo-
MEHT ONEepaTHBHOTO BMemaTenhcTBa; JJAA - mmuTenbHOCTh aHaMHe3a aputmun; CP - curycossrif putwm; I[1/1B - mceBmo

JIeTbTa-BOJIHA; * - OUMOISPHBIX curHaioB <0,5 MB Ha smu- n

SHIIOKAPIUATBHBIX TIOBEPXHOCTSX (cpemHee); & - xommde-

CTBO TIPEAMICCTBYIONNX MOMBITOK; * - P <0,05 Mex Iy rpymmoii ¢ penuanBOM 1 TPyIoii 0e3 peruansa k 6 Mecsiry; T - P
<0,05 Mex Iy TPYIIION C PEIINBOM H TPYyTITON O0e3 permanBa K 12 mecsy; 11 - P <0,05 Mexy rpymimoii ¢ peruInBoM

U Tpymmoi 0e3 peruansa K 24 MecsIry.
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non 2,5 Mr/ cyTku), y 1 manueHTa Tepanwst MelIeBO 1030
Oera-Omokaropa Oblla OTrpaHHYEHA TKEIBIM TEUCHHEM
OpOHXHMATBFHON aCTMBIL.

VYV 11 mamueHToB B aHAMHE3€ OBLI 3JIEKTPUUSCKUN
mTopM, Ipu 3ToM 5 manuentam PYA cyberpara KT Obuia
BBINOJIHEHA B TeUeHHE 1-6 1HEH mocie pa3BUTHS JIEKTPH-
YECKOTO IITOpPMa, 4 TanueHTaM - B TeUSHHE 2 Heleb U 2
TIAIMEHTaM - uepe3 2 MecsIa Iociie Pa3BUTHSA AIEKTPHUIEC-
KOTO IITOpMA.

VYV 16 manueHTOB KOMOWHUPOBAHHBIA SHAO-3ITHKAp-
JUalbHBIA MOAXOJ MPUMEHSUICA MEepBUYHO. Y 22 mauu-
€HTOB paHee MPOBOIMIIACH SHOKapANUaIbHAs KaTeTepHas
abmanusa XT ¢ orcyrctBHeM 3¢ddekra Wim ¢ HaATHIHEM
BpeMeHHOTO0 3 dekra (0T 1 10 4-X mporeyp B aHAMHE3E).

OIIN poctym ObiT ocymecTBieH y 37 u3 39 mamm-
€HTOB, Y 2 TIAIIMEHTOB CYOKCH(OMIANbHAS TyHKINS ObLITa
HeycnemHoi. Beero y 5 manueHToB B CBSI3U C TEXHUYE-
CKHUMH CIIO)KHOCTSIMH (OTCYTCTBHE 3ITHUKapAHaIbHON Kap-
THI, IPUIETTBHOE KapTHPOBaHNE 00JIACTH MpeAroIaraeMon
TOYKH BBIXO/Ia TAaXWKapAWU) HE OBLIO BOBMOXKHOCTH IIPO-
BECTH aHAJIU3 HHJI0- ¥ SITUKAPIUATIBHBIX KapT JKEITYI0YKOB.
Takum 00pa3om, aHAIN3 SHAO- WIIH STUKApAHAIBHBIX KapT
OBLT IpOBeIeH y 34 MaIMeHTOB.

Kapmupoeanue u abnayusn

VY 27 nauMeHTOB PErucTpUpOBAIUCH IMO3AHHME IO-
teruuans! npu DI1M kapTHpoBaHNH, BBIOTHEHA abmanus
ATHX Y9acTKOB. DPPeKTUBHAS aONIaIys B OCTPOM MIEPUOIC
ObuTa OTMeueHa y 32 manueHToB (OTCYTCTBHE MHAYKIMN
mro6oit JKT), y 4 manueHToB mporenypa ObUia YaCTHIHO
ycremHo#. B 1 cirydae BMemaTenscTBO OBLTO TpeKparie-
HO B CBSI3M C Pa3BUTHEM TaMIIOHAIbI MOCIE HEyAauHON
TPAaHCCENTAIBHOW NMyHKIUH. Pe3ynbraTsl aHanan3a BOJb-
Ta)XHBIX KapT MPE/ICTaBICHBI B TA0MI. 2.

B 6 cirygasx apuTMOTEHHBII CyOCTpaT pacroaraics
n3onupoBaHHO Ha DIV MOBEpXHOCTH U Y TPeX MaIleHTOB
cyoctpar ObuT BEIsBIIEH Tobko Ha DHJIO moBepXHOCTH.
OTHOCHUTENBHAA TUTOMAAb «pyonay (ammmryma <0,5MB)
Ha 3MUKapAnaJIbHOIN IOBEPXHOCTH Mpeodianana Hajl 9H-
nokaprnuanbHon: 12,5% [MK:4,2 - 18,9] mpotus 5,4%
[MKIO: 1,3-13,4], P=0,04 (puc. la). Taxxe oTMe4eHO
npeodnalanye IUIOMA M MHOKapaa C aMIUIMTYAOH Cur-
Hana MeHee 0,5 MB Ha KapTe yHUIIOJISIpHBIX CUTHAJIOB 110
CpaBHEHHIO C KapToi OmMmoispHBIX curHanoB Ha DHJIO
TIOBEPXHOCTHU: TOJIBKO y 3 TMALMEHTOB BBIYMCIIAEMBIH KO-
3¢ GUIHIEHT OBLI ¢ OTPHULIATETIHHBIM 3HaYeHHEM (puc. 10).

Ocnoscnenusn

bbu10 3aperucTpupoBaHo 2 TaMIIOHAAbl cepiaLa: B
OZIHOM CITy4ae B PE3yNbTaTe HEyAauHON IOTBITKHA TPaHC-
CEeNTAJIFHON IMYHKIMM TIOCIIE BBIOJIHEHHOTO SMHMKAPIH-
AIBHOTO KapTHPOBaHUs (TMOTpedoBaa XHPYPTrUIECKON
KOPPEKIIMN), B APYIOM Cllydae - IeMOIlepuKapj Mocie
TIPOBEICHUS SHAOMHUOKAPIHAIbHON OMOTICHH B KOHIIE BME-
[IaTeNbCTBA (BHIIOTHEHO YPECKOKHOE IpeHnpoBanue). He
OBIIO OCJIOKHEHHUH, HEMTOCPEACTBEHHO CBSI3aHHBIX C 3IH-
KapJMaJIbHBIM JIOCTYIIOM MM abnmannei.

Omoanennvie pezynivmamol

B ormanenHOM mocieonepanuoHHOM TIEPHOJE Olle-
HUBAIHM PAJ (DAKTOPOB M MX B3aUMOCBSI3b C PEIUANBOM
KT gepes 6, 12 u 24 mecsma (tabn. 3). Ha puc. 2 npen-
craBieHa kpupas Karana-Maiiepa, Xxapakrepusyrolas
CBOOO/Y OT JKEJIyIOYKOBOM TaXMapUTMHUH IOCIE MHJIEKC-
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Ho¥ abmanmu. OOpamaeT Ha ce0st BHUMaHue, 9410 K 1200
nmHio HaOmroneHus (40 mecsnes) Ooiiee 4eM y TTOJIOBHHEI
MAIIMEHTOB BO3HUKAET IIOBTOP JKEITYJOYKOBOH apUTMUH.

[Ipu aHanm3e prucka NOBTOPa APUTMUH y MTALIUCHTOB
¢ paznuyHoi strosoruerd KT, ormedaercss 3HAUUTENBHO
MEHbIIIee KOJMYECTBO PEHUANBOB Y JIUI] C TIOCTHH(APKT-
HBIM KapAHOCKIepo3oM (puc. 3a). 3HaUnTEIEHO O0ITee BHI-
cokuit puck penunusupoBanus JKT ormeuancs y nauueH-
TOB C DJICKTPUICCKUM IITOPMOM (puc. 30).

B Teuenne nepBeix 6 MecsneB peuuauBbl KT Obutn
3apeructpuposansl y 7 (18%) manmeHTos (6 U3 HUX ¢ He-
UIIEMHYECKIMU KapAHOMHUOIIATHIMHK), TPH ITOM YaIle
peructpupoBasich penuausbl JKT y manueHToB ¢ COMmyT-
CTBYIOIIEH HEMapOKCH3MAIbHOW (POpPMOH (QHOpHILIAIINCH
npencepanii (43% peunanBos npotus 7% pPELUIUBOB Y
MaIMeHToB Oe3 nepcuctupyromiei popmsl, P=0,03).

YV marenToB ¢ penuarBoM JKT ObL10 60I1ee BEICOKOE
3HaueHNe HOpMaM30BaHHOTO oTHOmeHH DI ruromanm
<0,5 MB x DHJIO, uem y manueHToB 6e3 peunuanBoB (pucC.
4), a Taxke OBLTa MEHBINE aMIUTUTYHa KoMIuiekca QRS Ha
tdore XKT B Il orBenennu (tabm. 3). [Ipu sToM y maru-
€HTOB C pEeIUINBAMH caMma I0 ce0e OTHOCHUTEIbHAsS TLIO-
maas «pyoma» Ha DI1M moBepXHOCTH MMeNa TEHACHITUIO K
MIPEBaJIMPOBAHUIO B CPABHCHUH C TPYIIION O€3 PEIHINBOB
(mennana 18% mporus 12,6%, Ha rpaHUIe CTaTHCTHYEC-
Kot 3HaummoctH, P=0,05).

K 12-my mecsity HaOmroneHus peruanssl JKT gamne
PETUCTPUPOBAINCH y TAIMEHTOB C YACTUYHBIM OCTPHIM
sddexrom, geMm y s ¢ noaHbM dddextom (33% npoTtus
7% marmentoB ¢ peruauBamu, P=0,02). XoTs Ha rpaHuIe
CTaTUCTHYECKON 3HAYUMOCTH, OTMEJalach TCHICHIHUSA K
6onee wacTeiM perauBaM JKT y MarueHToB cO CHUKEH-
HOW (paxmmeir BeiOpoca (PB). Brina BhIsABICHA TEHIICH-
Ul acCoIanuu Oosee BBICOKOW 03Bl OeTa-aIpeHo0Io-
KaTopoB (B MPOIIEHTaX OT IIEIEBOI MO3bI KaK B MOMEHT
BKJIFOUEHUSI B HCCIIEIOBAHUE, TAK U HA MOMEHT 12-mecsu-
Horo HaOmroneHus) ¢ peuuauoMm KT B Teuenue roma. B
TedeHue 24 MecsIeB TOocie ONepaIiy Jalle BCTPEIalich
permauBs! JKT y maneHToB ¢ HANOONBITHM KOJTHIECTBOM
MPEIIeCTBYOMUX MombIToK PYA cyOcTpata B aHamMHE3e
(tabm. 3). Taxke ObLTA BBISBIICHA 3HAUNMAs TIpsiMasi Koppe-
JSIUUSL MEXY JUIMHOM nukia kauHudeckol KT u npesa-
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Puc. 2. Kpusasa evisrcueaemocmu Kaplan-Meyer:
€60000a om peyuousos Heeay)ouKo8blX maxuKapoui
nocne IH00-INUKAPOUATILHOU adnayuu 6 oduieil zpynne
nayuenmoe.
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JMPOBaHNEM pyOlla Ha SMHUKAPIUAIBHON TOBEPXHOCTH IO
CpaBHEHHIO ¢ HI0KapauansHoi (p=0,58).

I'pynna nayuenmog ¢ nocmungpapkmnoit KT

B rpynne nanueHToB ¢ umeMuyeckuM resesom KT
(15 maumenToB) cpemHuit Bo3pact coctaBmi 59,5+10,0 ner,
OB JIXK - 38% [MK/: 31-44%], mnuna mukora KT - 400mc
[MKJ: 368-474 mc], nHAECKC 00BEMa JIEBOTO TIPEICEP I -
51 mu/m? [MKJT: 40-63].

Bbina BbIBICHA HpsiMas KOPPEISIIHS MEKTY AIH-
HoM nukia kauHudeckor KT B cOOTHOIIEHUEM IO N
pyOIia Ha YHUIIOISIPHOH U OHumonsapHo# kaprax Ha DHJIO
moBepxHoctH (p=0,57), a Taxke 3amMeTHas oOpaTHas CBS3b
MeXIy mupruHo koMruiekca QRS Ha cuHycoBOM putMe
1 COOTHOIICHHEM IUIOMIAIN «pyOla» Ha YHHIIOISAPHOW M
oumnonsipraoit kaprax Ha DHJIO mosepxHocth (p=-0,66).
Omnpepensinack 3aMeTHas mpsiMast cBsi3b Mexay OB JDK u
COOTHOIIEHHEM ITIoMmaay «pyonay va D1 u SHJIO mo-
BepxHOCTAX (p=0,58).

I'pynna nayuenmos c KT na ghone

HeuweMuuecKkoil Kapouomuonamuu

B rpymnme manuentoB ¢ XXT Ha ¢oHe Hemmemudec-
Koi Kapamomuonatuu (15 mammeHTOB) cpemHMA BO3pPACT
Ha MOMEHT orepanuu coctaBmi 45+15 net, cpenuss ©B
JIK 51+13%, mmaa mukna XXT 360 [MK/: 332-450] mc.
Bbima mpogeMOHCTpUpPOBaHa 3aMeTHasl MpsiMasi KOppes-
uus Mexxay 1auHou nukiia KT u cooTHOLIEHUEM IUIoLaau
py6ma Ha DI u DH/IO moepxuoCcTsX (p=0,57) 1 3ameT-
Hast oOpaTHas KOppEJMA MEXIy MNPUHON KOMILUIEKca
QRS KT u coorHomennem turomaan pyoma Ha OIU u
OHJO nosepxHOCTIX (p=-0,54). Taxke oTMedanacek mps-
Mast KOppEISIHs MEX/ly BO3pacTOM Ha MOMEHT OIepanuH,
IIMPUHON TICeBI0-aenbTa BoTHB QRS, mHIeKCOM 00BeMa
JIEBOTO MpEICepAns] M COOTHOLICHHEM IUIOLIagN «pyo-
[1a» W TEePEXOTHON 30HBI HA YHU- M OWUMOJSIPHON KapTax
Ha DHJ/1O noepxuoctu (p=0,67, p=0,64 u p=0,65, coor-
BeTcTBeHHO). OOparmana Ha cebs BHUMaHNE 3HAYNMas 00-
paTHasi KOppeJsAIus MEeXKAY aMIUTUTyaoi komriekca QRS
B III oTBeneHuu Ha CHHYCOBOM PUTME U COOTHOILIEHHEM
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10—+
i Wwemuueckume WT
08 o+ + 7, it - +
’i G-
= $ood: P=0,01
S o6 Misasans
s '
g &1 Heuwemuyeckue
o o, KT
L 04 ;
o . 3 + -+
=
b
0.2
|~
8
=] i
0,0 Q
0.2

0 200 400 600 8OO 1000

OHu

1200 1400 1600

1800 2000

25

IUTOIIAIN «pyOla» yHH- U OmmonspHoi kapt Ha DHJIO
noepxHocTH (p=-0,7). Takum 0Opa3oM, 4eM MEHBIIIE aM-
wmtyna komroiekca QRS B 11 oTBeneHnm Ha CHHYCOBOM
puTMe, TeM OOIbIe IUIOMAAb pyOIla Ha YHHUIIOJISIPHOMN
KapTe 110 CpaBHEHUIO ¢ bumomsipHoii kKapToit Ha DHJIO mo-
BEPXHOCTH.

IIpeouxmopur peyuoueos KT ¢ omoanennom

nepuooe

Cpemumii mepuox BpeMeHH HaONIOICHUS MaIieH-
TOB cocTaBui 22,8+15,2 mecsarnes, oT 3 MecsIeB 10 5 JIeT.
YHUBapUaHTHBIA PErpecCUOHHBIA IPONOPLUUOHAIBHBIM
aHanu3 puckoB Kokca BBISIBUII CIEAYIOIIME MapaMeTpsl,
accorurpoBanHble ¢ penuanBaMu JKT ¢ HanbombIIei cTa-
TucTHYeCKOH 3HaunMOocCThi0: @B JIK <35% (Ha rpanuie
crarucTrdeckol 3HaunMoct, P=0,07) u snmexTpudecKuii
mropMm (P=0,04) no abnmammu. O6a mapamerpa ObLTH Te-
CTHPOBAHBI B MyJIbTHBAPUAHTHON MOZENH, IPH 3TOM €/INH-
CTBEHHBIM HE3aBHCHMO aCCOLMHPOBAHHBIM C PEIMANBOM
KT daxropom ObUT (haKT MMEKTPUIESCKOTO IMITOPMA HA MO-
MeHT abnanuu (oTHoOmeHne puckoB 4,32; 95% U: 1,06-
17,48; P=0,04) (Tabmn. 4).

OBCYXJIEHMUE IMTOJYUYEHHBIX
PE3YJIbTATOB

B cmemanHo# rpynmne nanqueHToB, KOTOPBIM BBIIIOJI-
Hsut0ch KoMOuHupoBanHoe DHJIO u DI kapTupoBaHue
cyocrpara KT, peruuBbl apUTMHH BO3HUKAIN TPEHMY-
IICCTBEHHO Y JIUI[ C HCUIIIEMUYCCKOW 3THUOJIOTHEH 3a00-
JICBaHHUSA, YTO MOXKET OOBSICHATHCS 3HAUUMOH IUIOIIABIO
MOpaKEHUsI MUOKap/ia U MPOTPEeCcCUPYIOIINM PEMOJICITH-
poBaHHEM MHOKapja mpu kapauomuomnatusax [9]. Baxno
OTMETHTbH, YTO MAIMEHTHI C 3JICKTPHUYECKUM IITOPMOM,
T€ y KOTOPBIX HaOmomaercs 3 win 6osee snu3onoB KT B
TeueHne 24 4acos, TPeOYIOUIMX KapAHOBEPCUH WITH DJICK-
tporepannu K], umeroT HanOoNbIIUil pUCK peruanBa
TaxuKapJIu B TEUCHUE CPEIHETO Tieproia HaOmoaeHust 22
Mecsia. Mbl ipenosaraeM, 4To 9TO MOXKET OBITh CBS3aHO
C 9KCTPEHHOM MPOIIeypOi abiaruu, 4acTo OrpaHnIeHHON

7] OTCYTCTENE PEUMANBOB T
O 33BEPLIEHHBIE + LEH3YDUDOBAHHBIE
1.0 - i
G- -
SHe- - Hh
08 8-,
i - -,
- S o
% 06 1 OTcyTeTeme Wropma
g ' Sht---dh
3 04 :
o .
Q‘ "
g e s g
Hanuume wrropma
202 s
g P=0,01
'E,: f
© 00

0 200 400 600 800 1000 1200 1400 1600 1800 2000 2200
jann

Puc. 3. Kpusas evisicusaemocmu Kaplan-Meyer: a - puck peyuouea maxukapouu é 2pynne nayueHmos ¢ umiemuye-
ckumu (nocmungpapkmuvimu) u c neumemuyeckumu KT (na pone neumemuueckoui kapouomuonamuu), F-mecm
Kokca - P=0,01; 6 - puck peyuousa maxukapouu é Zpynne RAyUeHmos ¢ HaIudueM J1eKMmpuLecko2o wmopma u oe3
nezo na momenm aonauuu KT, F-mecm Kokca - P=0,01.
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Moau(UKanued TpUrrepa TaXWKapAUW WIN y4acTKa cyo-
cTpara. BrocnenctBum permuauBbl MOTYT OBITH 00YCIIOB-
JIeHBl 30HaAMM cyOcTpara BHE INEPBHYHON JIOKAIW3AIMN
JKT. B npempiaymux myOnukanusx Oblia TOKa3aHa BBICO-
Kast 9 PEKTHBHOCTH KaTETEPHOH aONaIiy B KyITHPOBAHUH
anekTpudeckoro mropma [10, 11], omHako ocoOeHHOCTH
ornaneHHbIX peunanBos JKT HamMM TMOKa3aHbl B HACTOS-
mieit padore.

Pasnmuunas s¢pdexruBHocTs PUA B nedennn «cy0-
ctpatHeix» JXT (mpu cTpyKTypHOM TOpakeHUH MHOKap-
J1a) BO MHOTOM 00yCITOBIIEHA dTHOJIOTHEH cyOcTpaTa. Taxk,
HaIpuMep, 9acTOTa PEIUINBOB MOCIIe abiIauu cyocTpa-
Ta moctuHpapkTHOW M Hemmemmyeckoir JXT comocra-
BHMa B OCTPOM IE€PHOJE, HO 3HAYUTEIHBHO OTIMYACTCS
ciycts 1 rox - 57% nporus 40,7% cootBercTBeHHO [12].
[IpenmymiecTBO KOMOMHUPOBAHHON YHIO-3MTHKAPAAAIH-
HOM abnamuu Mpu HEUIIEMUYECKOW KapIUOMHUOIIATHH B
CPaBHEHHH C M30JIMPOBAHHON SHIOKAPAHAIBEHON abalm-
el moka3aHoO B psAe MCCIEAOBaHUH, oqHAKO d()(HeKTHB-
HOCTb a0JIaIiiy BCe K€ JlaeKa OT UAeaIbHOM U COCTaBIs-
et oT 59 no 85% [4, 13, 14].

B namewm mccneioBaHny BBISIBIICHA ACCOIMANNS HA-
JTUYAS TIEPCUCTUPYIOMICH/TIOCTOSTHHON (opMBI (hUOpHII-
nsuuu npencepauit ¢ peauausoM JKT B TeueHne nepBbixX
6 Mecs1eB. DTO MOXKET OBITh 00yCIIOBIIEHO Kak 00JIee BhI-
COKHMM TOHYCOM CUMIIaTHYE€CKOW HEPBHON CUCTEMBI, TAK
1 CTETICHBIO IPOTPECCUPOBAHNS KapAHOMHOIIATHH C BOB-
JI€YCHNEM B IATOJOTHYECKUI MpOoIlecc MUOKapHaa IMpe-
cepauii. B nmutepatype mmeroTcs maHHbIE 00 accolma-
iy GUOPMIUIUY TIpEeCepAni U TOBBIIICHHOTO PHUCKA
pa3Butusa KT, kak HE3aBUCUMOM IPEIUKTOPE CMEPTH Y
manuenToB ¢ KT [15, 16].

WuTepecHpIM npeacTaBiseTcs: 0oree BRICOKAN PHCK
peunanBuposanus JKT B TeueHHne nepBeIX 6 MeCSIEB I110-
Clie omepaIyy y ManueHToB ¢ 0ojiee HU3KOH aMIUTATYION
QRS na done XT B III orBenenun. [Ipu anamuze qpyrux
OTBEJICHNI He OBLIO BBISBICHO JOCTOBEPHOM Pa3HUIIBI aM-
mwmtynsl QRS B monrpymmax ¢ permmauom XXT u 6e3 Hero.
Msr npenmnonaraeM, 9To Hu3Kas amrumatyna QRS moxer
CBUJETENLCTBOBAaTh 0 npoucxoxkaeHuu KT u3 cenraib-
HBIX oOnactei, 6osee pedpakTepHBIX K aOmaIum, a TakKe
OBITH PE3yJILTATOM PACIPOCTPAHEHHOTO ITOPAKEHUST MUO-
KapZa >KeJyJ04YKOB, Ipespacrosarasi K MHOKECTBEHHBIM
JKT. Panee ObLTO TMOKa3aHO HAMYHAE aCCOIMAIIUN MEXKITY
mmpuHoit QRS XKT 1 ee permuanBoM mociie abimamnuu, 9To
MIOAYEPKUBAET TPOTHOCTHYECKYIO0 BAKHOCThH ITAPAMETPOB
moBepxHOCTHOH DKI [17] y mamuenToB co CTPyKTYPHBIM
nopakeHueM Muokapna. Ciegyer OTMETUTb, 9TO B COOT-
BETCTBUH C PE3yJIbTaTaMH NPEIbIAYIINX HCCICAOBaHUMH,
B HaIeil koropre manueHToB penuaussl JKT depes 6 me-
CSIIEB Hallle OTMEYAJINCh Y MALMECHTOB ¢ OOJbIIEH mHpo-
nowkuTensHOCTRI0 QTc Ha cuHycoBoM putMme [18]. MBI
TakKe oOHapyXxmwtn acconuarmu Mexny DKI-npuzHaka-
MH M XapaKTepUCTUKaMH apUTMOTeHHOTO cyOcTpara. Taxk,
BBISIBIICHA OTPHULATENIbHAS KOPPEISIINS BpEMEHH BHYTPEH-
HEro OTKJIOHEHUS B V5 Ha CHHYCOBOM PUTME U COOTHO-
meHus Tromany pyoma Ha DH/IO moBepxHOCTH HA YHU-
MTOJISIPHOM M OMTIOJISIPHOM KapTax; a TaKKe OTPHUIIaTeIbHAs
CBSI3b MEXKIY aMILTUTyHoH Komruiekca QRS B I otBenennn
Ha ¢one XT u cooTHOmIEHHEM IUTOMAAN PyOla U Tepe-
xomHOU 30HK Ha DHJIO moBepxHOCTH. DTa HaxomKa, Ha

ORIGINAL ARTICLES

HAIII B3O, OOBSICHSACTCS OONBIICH CTENICHBIO TOPAKEHHS
MUOKapJa. B rpynne nauumeHToB ¢ HEMIIEMUYECKON Kap-
JIMOMHUOIIaTHeH ObUIA 3aMeTHas MpsAMast CBA3b MEKIY IIH-
PHMHOM TICEB0-/1€JIbTa BOJIHBI M COOTHOILICHUEM ITUIOMIAAN
pyoma Ha DH/IO moBepXHOCTH, YTO COOTBETCTBYET paHEee
MIPEIOKESHHBIM anropuTMam auaraoctuku JITH XT [19].
Hamu ormeuena koppensiuust mexxay JuHon nukia KT u
mmpuHOH Komriekca QRS Ha cHHYCOBOM pHTME, a TaKKe
IUTOIIAbI0 APUTMOTEHHOTO cybcTpata Ha DIIM moBepx-
HocTH. TakuM 0Opa3zoM, deM OOoIbIIe MIMpHUHA KOMILIEKCa
QRS, nmm gyem Gonple cyOdMUKapAHaIbHOE MOpaKeHHE
MHUOKapJa, TeM MeHblie anuHa uukia KT, T.e. Taxukap-
st «ObicTpee». Ha ocHOBaHMM Pe3ynbTaToB KOPPEISIH-
OHHOTO AaHAJIN3a MOXKHO CJIeNIaTh MPEIIOJIOKEHHE, YTO
JUTS TIAIIUEHTOB C OOJIBIIEH TUIOMIANBI0 TIOPAXKECHUS CyO-
SMUKAPAUAIBHBIX CIIOEB MUOKApAa XapaKTepHa MEHbIIAs
ammnTya kommiekca QRS kenmy104koBOH TaXUKapauu 1
OopImast BEpoATHOCTE pa3BuTHs peruansa KT B mepBeie
6 MeCSIIeB MOCIIE TPOLEAYPEIL.

[Ipn 3TOM, B rpyIne MaueHTOB ¢ NOCTHH(APKTHBI-
Mu JKT HaOmromanoch MPOTHBOIIOIOKHOE COOTHOIICHHE:
MIpH TPaHCMYpPaJTHHOM/CyOdTIMKapIHaIEHOM pyOIle OTMe-
JaJiach TEHAEHIM K Oonpmiel quune nukia KT, To ecTsb
TaxuKapaus Oblla «MEIJICHHEE», YTO KOPPEIUpPYyeT C pe-
3yAbTaTaMu APYTHX uccaenopateneit [20]. Takue oTnuyns
MOTYT OBITH OOYCIIOBIICHBI Pa3TMYHON «TeoMeTpuein» pyo-
113, pa3HUIEH B €r0 TOMOT€HHOCTH, IIJIOIIAAN «ITOTPaHH-
HOI» 30HBI, YTO BJIMSET Ha JUTHHY METIIN re-entry.

Taxke Ha ceOs 0OpaTiiT BHUMaHHE TOT (DaKT, 9YTO B
TedeHue 24 MecsIeB mocie abIanuu apuTMOTEHHOTO Cy0-
cTpara Jarie peructpupoBanuch peunanssl XKT y mannen-
TOB € OOJIBIINM KOJIMYECTBOM MPEAIIECTBYIOIINX MTOITBITOK
PYA B anamuese. JlaHHOE HaOMIOACHNE MOXKET OBITH 00Y-
CJIOBJIEHO 00JIe€ TSHKEINIBIM MIPOTPECCUBHBIM TEUCHUEM 3a-
OoeBaHUA W OOJBINEH CTENMEHBIO ITOPAaKEHUS MHOKap/a,
YTO, B CBOIO OYE€pPE/ib, HEOAHOKPATHO TPEOOBAIIO MpOBEIe-
HUS abnmarym cyocTpara apuTMHN.
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Puc. 4. I'pagpuk, demoncmpupyrowguii paznuuus 6
HOPMANU308aHHOM OMHOWEHUU HUZKOAMNIUMYOHO20
cucnana (<0,5 mB) na snu- u ILOOKAPOUATLHOI NOBEPX-
Hocmu y nayuenmog ¢ peyuoueom KT uepes 6 mecauyes
u 0e3 nezo; Median - meouana; Non-outlier range - 3na-
yenus 6 30ne cmamucmuydeckux evlopocos; Extremes -
akcmpemymul. Tecm Kruskal-Wallis, P=0,02.
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[Tnomans xapTEpyeMoro pyoOlia Ha OUIIOISAPHON 1
yHHTIONSIpHOH KapTe Ha DH/IO moBepxHOCTH paccMaTpu-
BaeTCsl Kak KPUTEPUH OLIEHKH PACIPOCTPAHEHHOCTH apUT-
MOTEHHOTO CyOCTpaTa M KaK KpUTEpUI BEpPOSTHOTO Oolee
mIyOoKoro ero pacnonokeHus. A.Miissigbrodt u coaBTo-
per [21] moka3amm, 9TO COOTHOUICHHE TUIOMIA/EH HU3KO-
aMIUIMTYJHOTO MHOKap/a Ha OW- U YHHIIOISIPHOH KapTrax
>0,58 sBnsuiock npeauxkropom peuuausa XKT; Takke a-
TOPBI BBISIBIJIN KOPPEJIALIUIO MEX/y IJIOIaAbI0 pyOra Ha
yaumnonsipaoit DHJIO kapre n Ha 6umonsaproit SI1U kapre.
A.Berruezo u coaBTOpsI [22] B HCCTIETOBAaHNH Ha OOJBIIEH
BBIOOPKE MALMEHTOB MOKA3aJIH, YTO MAIHEHTHI C COOTHO-
IICHHEM HU3KOAMIUTHTYIHOro Muokapaa Ha DHJIO mo-
BEPXHOCTH Ha OMTIOISIPHON M YHUIIOIAPHOH KapTax >0,23
HAMEIOT HeOOIBIIYIO IUIomIaas cyocTpara Ha DIIM moBepx-
HOCTH U HYKAAI0TCS IIPEUMYIIECTBEHHO B SHA0KAPIHUAIIb-
HOM abrmanunu.

[Tnomanp HU3KOAMILIMTYAHOTO MHUOKAap/Aa Ha yHH-
momsipHort DHJIO kxapre sABISETCS CHIBHBIM HE3aBHCH-
MbIM TipenukTopoM penmauBa KT [23], 9To MBI Takxke
YUYUTBIBAJIM NIPU MOJAcYETE Iulowaneil. B cBowo ouepens,
HaJIM4YMe HU3KOAMIUTUTYIHOTO MHOKapja Ha YHHIIOJSP-
Ho#t DHJIO kxapre mpu OTHOBPEMEHHOM €T0 OTCYTCTBUH
Ha OWMIOJSPHON KapTe TOBOPUT OO0 WHTpamypalbHOM/
CyOSIUKapANaIbHOM — PACIIOJIOKEHUH apUTMOTEHHOTO
cybcTpara [24]. B cBoeit paboTe MBI HCIIOTB30BAIH OPH-
THHAJIbHYIO (pOPMYITy COOTHOIIEHHS IUIOIIAAEH, TaK KaK
HaOmomamuck cirydan u3onuposanHoro JHO umu D111
PAacToIoKEHUST HU3KOAMIUTUTYIHOTO MHOKapaa. [Ipocroe
OTHOIIICHUE TIPUBENO OBI K TMpoOIeMe AeTCHUS IO H
Ha HOJb W, CIEJOBATEIbHO, K BHIMAJCHNUIO YaCTH HAOMI0-
JIeHUI 13 aHanu3a. B cBs3u ¢ 3TUM, pacipoCTpaHEHHOCTh
HU3KOAMIUINTYIHBIX 30H OLIEHHBAJIACh B HOPMAJIH30BaH-
HOM auamnazoHe ot -1 go +1. B Hamem uccnenoBanuu y
MAIMEHTOB C Ipeo0IIafaHneM SIUKAPINAIBHOTO APUTMO-
TEHHOTO cyOcTpara HaJ 3HJOKApANAJIbHBIM Yallle PerH-
ctpupoBanuck peuuaussl KT B TedeHne nepBeIX 6 Mecs-
LIEB TTOCJIE ONEPALHH, YTO KOPPEIUPYET C pe3yabTaTaMu
BBIMICYIOMSHYTBIX ITyOIHKaINi.

B mpoBeneHHOM HaMH MCCIIENOBAaHHM PELUIUBBI
KT uepe3 12 mMecsilieB yalie BCTpEHaIUCh y NALMEHTOB
C YaCTUYHBIM OCTPBHIM 3(h(eKkToM abiamuy WM MPH €eTo
OTCYTCTBHH, a TaKXe y MalMeHTOB C HEUIIEMHYECCKON
KapJMOMHUOIIAaTHEN, YTO COOTBETCTBYET PE3YJbTaTaM OILy-
ONMMKOBaHHBIX pabdot [25, 26, 27]. [To pe3ynsratam MeTa-
aganns3a 24 HaOIIomaTeIbHBIX HCCIIENOBAHUN OBLIO BBI-
SIBIIEHO, 4TO HeuHayuupyemoctb KT mnocie omnepanuu
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SIBIISIETCSI IPEAMKTOPOM OTCyTcTBUS peramsa KT y ma-
LUEHTOB C HEUIIEMUYECKOW KapAUOMHUOINATUEHN, a Tak-
J)Ke KOMOWHHpOBaHHAs OJHIO-dMHMKapauanbHas almarus
cHmxkaeT puck peuuausa JKT y 3Toil rpymnibl DaueHToB.
Taknm 00pa3oM, HaIllK PE3yNIBTAThI MOATBEPKIAIOT HMETO-
mecs B IuTeparype naHasle [12, 28, 29].

Msbl mpenmonaraeM, YTO BBIIBICHHAs KOPPEISINS
Ooee BBICOKHX 1103 OeTa-010kaTopoB ¢ peruanBamu KT
gepe3 12 MecsmeB MOXKeT OBITH 00yCIIOBIIeHa 0oJiee TsKe-
JBIM TeYEHHEM 3a00J1€BaHNs Y TAaKUX MAIEHTOB, YacThI-
mu pernuBamu JKT 1o aGmarum u mocie Heg.

B rpynme nauneHToB ¢ HEMILIEMUYECKON KapAMOMHUO-
narueit gepe3 12 MecsieB mocie abranuy Jamie BCcTpeda-
JIUCh PELMAMBBI y NauueHToB co cHuxkeHnueM OB JDK,
a TaKkKe CO CHIKEHHEM COKPAaTHTEIBHOH CHOCOOHOCTH
mpaBoro xexnymouka. B 2017 romy ObUTH OITyOIHKOBAaHBI
Ppe3yabTaThl IPOCIEKTUBHOTO MHOTOIIEHTPOBOTO HCCIIEI0-
BaHU PPEKTUBHOCTH KOMOMHHUPOBAHHOHN SHIIO-3TIHKAP-
nmuaneHOU abmarmu y nanueHToB ¢ AKIDK, mpenukropom
peuuauBa KT SBISUIOCH JIEBOXKEIYIOUKOBOE MOPAKEHUE
MHuoOKapna [22].

O:zpanuuenus uccnedosanus

[IpoBenennoe HamMu HaOMIOAATEIBHOE HCCIIEIOBA-
HUE, B IEPBYIO OuYepellb, ObIJIO OTPAHMUYCHO Pa3MEpPOM
MCCIIEJOBAHHOM MOITYJISINH, a TAK)KE CPOKOM HabIItoze-
HUS TALIIMEHTOB B TTOCIIeonepanuoHHoM nepuoze. Cpenn
CKPUHHUPOBAHHBIX MalneHTOB ¢ nmemuueckumu KT, y
4acTH paHee ObUIO BBIITOJHEHO a0PTO-KOPOHAPHOE IIyH-
THPOBAHNUE, YTO MCKIIIOYAJIO BO3MOXKHOCTh BBITIOIHEHNUS
SMHUKapIUaIbHOTO JocTymna. Emne oxHuM 3HAYUMBIM
OTPaHWYEHHEM SIBISLIACH HEBO3MOXKHOCTH BBITIOTHE-
Hust MPT naumentam a0 OmnepaTMBHOIO BMELIATENb-
CTBa B CBS3M C HAJIMYHMEM paHEE MMIUTAHTHPOBAHHBIX
yerpoiicte (UKJI/CPT-). Onenka mopdomoruu KT
U ONpeJesIeHHe KPUTEPHUEB 3MHKAPANAILHOTO BBIXOJA
TaKke OBLIIM HE BCETAa BO3MOXKHBI B CBSA3H C KyIHPOBa-
HueMm KT snexrporepanueit UK. Jdpyrum orpannue-
HUEM PaOOTHI SABISIETCS TOT (PaKT, UYTO YACTh MALUECHTOB
He umenu KT B aHamHe3€e, KIMHUYECKHU 3HaUuMasi apuT-
Mus Obla MpeAcTaBiIeHa YacTo dKTpacucronueit. [lpu
aHaIM3€ BOJBTAXKHBIX KapT M3 00CYETOB OBUIM MCKIIIO-
YEHbI KapThl C HEMOJIHON PEKOHCTPYKIUENH TOBEPXHOCTH
uccienyeMoil kamepsl. JlOMOITHUTENbHBIM OTPAHNYCHH-
€M HCCIeOBaHMs SBHIOCH OTCYTCTBHE aHANIM3a JIOKa-
JIU3aUN 30H HU3KOAMIUIUTYJHBIX CHUTHAJOB, IO3TOMY
HE MIPOBOJMJIICS AHAJIN3 CBSA3H 30HAJIBHOCTH MOPAKEHUS
MuoOKapaa ¢ peauausamu JXKT.

Taonuua 4.
Yuueapuanmnuorit u mynomueapuanmnuiii ananus npeduxmopoe KT
HUccnenyemsrit OTtHoIEHE Huxuuit yposens | Bepxuuii ypoBeHb P
3¢ ekt pHUCKOB 95% a1 95% AU

YHuBapuaHTHas MOJE/Ib

DNEKTPUUECKHUNA ITOPM a 4,70 1,20 18,35 0,03
®B JIXK <35% Ha 3,88 0,87 17,27 0,07
MynsTUBapUaHTHAS MOLCIH

DIeKTPUUECKUH ITOPM Ja 432 1,06 17,48 0,04
®B JIXK <35% Ha 3,39 0,71 16,02 0,12

ITpumeuanue: /1N - noBepuTEIbHBIN UHTEPBAI.
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3AKJIIOYEHHUE

TakuM o0pa3oMm, B TeTEpOreHHON TIpyIIe Mamu-
CHTOB BBISIBICHBl KIMHUYECKUE M IEKTPOPU3NOIOTH-
yeckre (HaKTOpPhl, ACCOLMHUPOBAHHBIC C PEIHUIMBAMU
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JKEITYJOYKOBEIX TaXHMAPUTMHUH Ha pa3IUYHBIX CPOKax
HAOIIONEHNUS TTOCTIe YHA0-dMUKapAHaIbHOM abnarmn. Ha-
JUYHE JCKTPUISCKOTO ITOPMA SBISACTCS HE3aBHUCHMBIM
npenukropoM penuausa KT mpu cpokax HaOMIOISHUS 10
5 et mocie abiaruu.
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TPAJIMIIUOHHBIE U HOBBIE DJIEKTPOKAPAUOT PAOUYECKHUE ITPEJIUKTOPBI HEYCTOMUYUBOM
[HOJIMMOP®HOM XXEJYOUKOBOM TAXUKAPIWUU HA ®OHE JIEKAPCTBEHHO-UHYLIMPOBAHHOI'O
YAJIMHEHWA MHTEPBAJIA QT
JI.B.Kouoneii, B.A.CHexXUIIKHMI
YO «I'poonenckuit zocyoapcmeennwtii meouyunckuil ynueepcumemy», Pecnyonuxa benapyces, . I'poono,
yn. Topwvkozo, 0. 80.

Heas. Bertsuts snexrpoxapauorpapuaeckne (OKI') mpemukTopsl pa3BUTHS JeKapCTBEHHO-UHIYIIMPOBAHHOHN He-
ycToitauBoit monuMopHOH xemynouxoBoit Taxukapanu (IDKT).

Metonsl ucciaenopanns. B nccinenoBanne BkimtoueHo 110 manmmeHTOB ¢ WIIEMHYECKOH OOJE3HBIO cepama u/
WY apTepUaIbHON TMIEPTEH3UEN U HapyLIEHUIMHU PUTMa CEPALA, IPUHUMABIINX aHTUApUTMHUUeCcKUe npernapatsl 111
KJacca (aMrofapoH Jmbo coTanoi). B 3aBucnMocTH OT HANWYHS WM OTCYTCTBHSA JIEKAPCTBEHHO-MHIYIUPOBAHHOTO
cunapoma yymHaeHHoro nHTepBaita QT (CYU QT), mammenTs! Oputn pa3geneHs! Ha 2 Tpynmsl: «CYW QT» (n=64) u
«bez CYU QT» (n=46). ITo Hanmuuto min oTcyTeTBrio HeycTtorunBoi IDKT manueHTsI ¢ JeKapCcTBEHHO-UHIYIIHPO-
BarHBIM CYU QT 6vmmn momonmauTenbHO pasaeneHsl Ha rpymmbl «CYU QT ¢ IDKT» (n=17) u «CYU QT 6e3 TDKT»
(n=47). Bcem manmenTamM NpoOBOANINCH KIMHUKO-Ta00paTOPHBIC M HHCTPYMEHTAIBHBIC NCCIICTOBAHNS, BKIIOUaBIINE
B cebs cOop aHamMHe3a, (HH3UKAITBHOE UCCIEOBAHNE, YXOKapINOTpadUIeCcKOe NCCIeJOBAHNE, XOJITEPOBCKOE MOHUTO-
pupoBaHue, OOIMEKINHIIESCKUE TaO0paTOpHBIC NCCIIeI0BaHMS, a Takxke 3amuch DK B 12-TH oTBeIeHUAX 10 Hadaja u
BO BpeMsl MPHEMa aHTHAPUTMHYECKUX TPENaparos.

PesyasTaThl uccaenoBanmus. B rpynne manuentoB ¢ CYU QT Obuto mocToBepHO OOMBIIE MPEACTABICHHOCTH
IIKT, wem B rpynme 6e3 CYU QT (p=0,017). Ilpn ananmu3e MCXOAHBIX MoKazaTtenelt ctanmapTHoi OKI marmeHToB
MEXy HCCIIeTyeMBbIMHU I'PyNIIaMH HallNEHTOB HE OBIJIO BBISIBIICHO JOCTOBEPHBIX PA3INIHiA, 38 HCKITIOUEHUEM OOJIbIICH
MIPOAOIDKUTENBHOCTH KoppurupoBanHoro uHTepBana JT (p=0,03) y manmentoB ¢ CYU QT u meycrontumsoir TDKT
o cpasHeHHIO ¢ manueHTamu 6e3 CYU QT. Ilpu comocTaBieHNH MmoKa3aTesel, XapaKTePH3YIOIINX PETOIIPU3aIIHI0
MHOKap/a KeIyI0dKoB, OBUIO yCTaHOBJIECHO, 4To y manueHToB ¢ CYU QT u meycroitunsoit [DKT otmeuanacs mocro-
BepHO Oombmas npoforkuTenbHocTh HHTEpBanta QT (p<0,05) n koppurnposanusix naTepBanoB QT u JT (p<0,001) mo
cpasaenuro ¢ rpymmoit 6e3 CYU QT u moarpymmoit ¢ CYU QT 6e3 neycroitunsoit [DKT. 3nauenns mokasaremneit 6a-
JaHCa IENOJSIPU3AIMH U PETIONIPU3ANNT MUOKAP/IA JKEITyT0UKOB (MHAEKC KapAHOAIEKTPO(PHU3HOIOTHIECKOTO Oananca
(K2B) (QT/QRS) u xoppuruposauusiit uaaekc KOb (QTc/QRS)) 6putn noctoBepHo BhIme y nmarmerToB ¢ CYU QT u
ueycroitunBoit [IDKT (p<0,001). ITo uroram mpoBereHHOTO aHAIM3a TAOIHUI] COTPSIKEHHOCTH CAMBIM HH()OPMATHBHBIM
npenukropoM pa3sutus HeyctorumBor [IDKT Ovio 3HaueHne xoppurupoBanHoro maaekca KOb >5,81 (OlI=7,294,
95% 1N [4,245-11,532]). o pesynsraram onHodakTtopHOro ROC-aHanmu3a 3HaueHHE KOPPUTHPOBAHHOTO MHEKCA
K9b >5,81 mponeMOHCTpHpPOBAIO BHICOKHE MOKA3aTEeNN TyBCTBUTENBHOCTH (94,1%) u ciemmduuanoctu (84,9%), a
TaK)Ke JI0CTaTOYHO BRICOKYTO muromans mox ROC-kpusoii (0,901).

BriBoabl. lomyueHHBIE HAMU PE3YIBTAaThl YKA3bIBAIOT HA TO, YTO 3HAYEHHE KOPPUTUPOBAHHOTO MHAEKCA Kapinuo-
MEKTPOPUINOIOTHIECKOTO Oanmanca >5,81 MOXKET UCTIOAB30BaTHCS YIS TPOTHO3NPOBAHMS BOZHIKHOBEHHUS HEYCTONIH-
Boit [DKT y manmeHTOB C JIeKapCTBEHHO-MHIYIIMPOBAHHBIM yiuTnHeHneM nHTepBana QT Ha hoHe mpruema ammonapoHa n
coTayiona B IoroHeHne K cymectByroniM JKI mokazarersi.

KiroueBrble cinoBa: maTepBan QT; JekapcTBEeHHO-UHIYIIMPOBAHHBIN CHHAPOM yTHHEHHOTO nHTepBana QT; aHTH-
ApPUTMUYECKUE TIPETIapaThl; HEYCTONUMBAS MTOMMMOPQHAS KETYJOUKOBasi TAXUKAPHS; IEKTPOKApAHOTpadusi; penomis-
pusamst;, gucniepens naTepsana QT; pparmenrarus kommuiekca QRS; KoppHTHpOBaHHBINA HHICKC KapAHOIICKTPO(H3HO-
Jorn4eckoro 6anmanca
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TRADITIONAL AND NEW ELECTROCARDIOGRAPHIC PREDICTORS OF NON-SUSTAINED
POLYMORPHIC VENTRICULAR TACHYCARDIA CAUSED BY DRUG-INDUCED LONG QT SYNDROME
L.V.Kalatsei, V.A.Snezhitskiy
Grodno State Medical University, Belarus, Grodno, 80 Gorkogo str.

Aim. To identify electrocardiographic (ECG) predictors of drug-induced non-sustained polymorphic ventricular
tachycardia (PVT).

Material and methods. The study included 110 patients with ischemic heart disease and /or arterial hypertension
and cardiac arrhythmias who were taking class III antiarrhythmic drugs (amiodarone or sotalol). According to the pres-
ence or absence of the drug-induced QT interval prolongation (Bazett) (greater than 450 ms in men and greater than 470
ms in women), the patients were divided into 2 groups: «LQTS» (n=64) and «Non LQTS» (n=46). According to the
presence or absence of non-sustained PVT, patients with drug-induced LQTS were additionally divided into the «PVT»
(n=17) and «Non PVT» (n=47) groups. All patients underwent clinical, laboratory and instrumental examinations, which
included taking anamnesis, physical examination, echocardiography, Holter monitoring, general clinical laboratory exam-
inations, 12-lead ECG recording before and while taking antiarrhythmic drugs.

Results. In the «KLQTS» group of patients, PVT was significantly more common than in the «non LQTS» group
(p=0.017). When analyzing the baseline ECG parameters recorded before the initiation of antiarrhythmic therapy, no
significant differences were found between the groups except for a greater QT interval dispersion in the group of patients
with LQTS and non-sustained PVT compared with patients without LQTS (p=0.03). While receiving antiarrhythmic ther-
apy, patients with LQTS and non-sustained PVT had a longer duration of the QT interval (p<0.05), as well as the duration
of the corrected QT and JT intervals (p<0.001) compared with group of patients without LQTS and subgroup without
non-sustained PVT. The values of the parameters of the balance of depolarization and repolarization of the ventricular
myocardium (iCEB and iCEBc) were significantly higher in patients with LQTS and non-sustained PVT (p<0.001). Based
on the results of the analysis of contingency tables, the most effective predictor of non-sustained PVT was an iCEBc value
>5.81 (OR=7.294, 95% CI [4,245-11,532]). According to the results of one-way ROC-analysis, the iCEBc value >5.81
demonstrated high sensitivity (94.1%) and specificity (84.9%), as well as a fairly high area under the ROC-curve (0.901).

Conclusions. Our results indicate that the value of the corrected index of the cardioelectrophysiological balance
>5.81 can be used in the prediction of non-sustained PV T in patients with QT interval prolongation induced by amiodarone
and sotalol in addition to the existing ECG parameters.

Key words: QT interval; drug-induced long QT syndrome; antiarrhythmic drugs; non-sustained polymorphic ven-
tricular tachycardia; electrocardiography; repolarization; QT interval dispersion; QRS fragmentation; corrected index of
cardioelectrophysiological balance
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Cungpom ymmmHeHHoro wuHTepBata QT (CYU
QT) - 2TO MOTEHIHMANTBHO >XU3HEYTPOXKAIOMAs KaHAalo-
TIaTHsl, COTMPOBOXKAAIOIIAsACS yaauHeHneM narepsana QT
mpu 12-xkaHaapHOU 3nekTpokapauorpadun (IKI), cun-
KOTIaJTbHBIMH COCTOSIHUSIMHM W BBICOKMM PHCKOM BHE3all-
HOM cepaeunoii cmeptu (BCC) BenencTeue pa3BUTHS MO-
auMopdHoi xemynoukoBor Taxukapanu (IDKT), B Tom
gucie, KT tuma «mupyat» [1-3]. Tlo cBoeit sTHOIOTHI
CYU QT moxer OBITH KaK BPOKICHHBIM, TaK W TMPHOO-
perenubsM. CaMO# pacTpOCTpaHEHHON NPUYHHON TpHU-
obperernoro CYU QT sBnsercs mpreM JeKapCTBEHHBIX
CPEACTB, CIIOCOOCTBYIONIMX YBEJINYECHUIO TPOIOIIKH-
texpHOCTH HHTEpBana QT, B 0cOOEHHOCTH aHTHAPUTMH-

geckux npemnaparos A u I1I xiraccoB mo kimaccupurauu
M.Vaughan-Williams [4-6].

Crparuduxanus pucka BCC npu nexapcTBEHHO-HH-
nmynupoBanHoM CYU QT ocraercs cnoxHOi 3amadeir. Ha
CETOMHAIIHUN ICHb HE CYIIECTBYET BCEOOBEMITIOIIETO,
JIETKO WM3MEPSIeMOTO W IIMPOKOIOCTYITHOTO TOKa3aTels,
KOTOPBIH 00maman OBl TOCTaTOYHO BBICOKOH CITOCOOHO-
CTBIO TIPOTHO3MPOBATh BO3HHKHOBCHHE >KH3HEYTPOXKATO-
X JKETyIOYKOBEIX HApYIICHUN PUTMA Y TaHHOW KaTero-
pUH TIAITIEHTOB.

VYnnuaerne naTepBana QT ma 12-xamanpnoit OKI,
HE3aBUCHMO OT NMPHWYHWH, BBI3BABIINX €T0, SBISETCA 00-
IICTIPUHATEIM  (DaKTOPOM pHCKAa U CaMOCTOSTEIBHBIM
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MIPEAUKTOPOM Pa3BUTHUS KHU3HEYTPOXKAFOLIMX HApYIICHHN
putMma u BCC [5,7]. OnmHako IpomoKUTEIbHOCTh HHTEP-
Bama QT xapakTepusyeT TOIBKO OOIIYIO IITHTEIBHOCTH
JCTOSIPU3aLUN ¥ PENOJIIPU3AMA MUOKApAa JKeIynou-
KOB, HE YYHTHIBasS OCOOCHHOCTEH OallaHCa ATHX IBYX
COCTABIISIFOLIMX, CTEHCHH MX I'€TePOreHHOCTH, a TaKKe
HUMEET BBIPAXKCHHYIO 3aBUCHMOCTh OT YacTOTBI Ceped-

HBIX COKpAILUEHUH.

B Hacrosiiee Bpems B
crpatudukamun  pucka BCC
MIPEATIOKEHO HCTIONb30BaTh Pl
npyrux DOKI' mokasareneit [7-
13]. Tak, TpOOOKHUTETHFHOCTH
1 TeTEpPOreHHOCTH IIpolecca pe-
TIOJISIPU3ALUK TOMHUMO TIPOIOI-
xuTeNnbHOCTH uHTepBanma QT
OTPaXKalOT TaKWe [OKa3aTenn
kak nucnepcus mHTepBana QT,
MIPOJOIDKUTENILHOCTD U JAHUCHIEp-
cust uareppana JT, anprepHanus
3yoma T, mpomomKHTEIbHOCTH
naTepBana T peak - T end u ero
JMCIIEPCHS, a TAKXKE COOTHOIIIE-
Hue uaTepBasioB T peak - T end
/ QT. B 4ucino mokasarene,
OTpaKaIOMNUX O0COOEHHOCTH Je-
MOJISIPU3ALUIA MHOKApAa BXOIST
MIPOJOIDKUTENIBHOCTh 1 (hpar-
MeHTanus komiuiekca QRS, a
TaKke BEIWYMHA TPOCTPaH-
ctBerHoro yrma QRS-T [7, 11].

OTAenpHYI0 TPYMIy CO-
craisiror  DKIT  moxasarenn,
XapaKTepHU3YIOIHe Oayranc
MEX]y JKeIIyZOYKOBOH /Ieros-
pu3zauued W penoJsipusaluei,
K 4YHCIy KOTOPBIX OTHOCSATCS
WHIECKC KapAHOAIEKTPOPHU3INO-
nornyeckoro Oananca (KOB),
OomnpelesieMblil Kak IpOJoJI-
XKHUTENbHOCTh HHTepBana QT,
pa3znereHHass Ha IPOJOIDKH-
TeTLHOCTh KoMmIUiekca QRS,
U KOPPUTHPOBAHHBIH WHIEKC
K3b, nmis pacgera KoTOpOTO
HCHONB3YyeTCS TPOJOIKUTEIb-
HOCTb KOPPHUTHPOBAaHHOTO WH-
tepsana QT [8].

WHpekc  kapamosnexTpo-
(bU3NOTOTHYECKOTO Oamanca
MOXET CIY)KUTh B Kau€CTBE JK-
BHBAJICHTA KApJHAJIbHONW BOJHBI
A, MaTeMaTH4IeCKN BhIpaykacMon
KaK Tpou3BeieHue SPPEKTHB-
HOTO pe(paKkTepHOro Iepruozaa
(OPII) HA CKOpOCTH ACTIONSAPH-
3auuu. MccnenoBanusi, npoBe-
JICHHBIC Ha IIperaparax MHOKap-
Jla JIEBOTO JKEIyJI04Ka KPOJIMKa,
MIPOJEMOHCTPUPOBAJIN, YTO HH-
tepBan QT cBsA3aH c TPOIOI-
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suresbHOCThI0 DPII, a n3MeHeHus MpogoIKUTETBHOCTH
komruiekca QRS coBmamaroT ¢ M3MEHEHWSIMH CKOPOCTH
MpoBeneHus moTeHnuana aedcTBus [8]. IlomydeHHble B
HCCIIEZIOBAHMAX HA KMBOTHBIX MOJEINISIX PE3yNbTaThl I10-
3BOJIMJTH TIPEATIONOKUTE, uTo uHAeKc KOb u xoppurupo-
BaHHBIH nHAEKC KOB MOryT BRICTYNaTh B KauecTBE MTOTEH-
IIUATBHBIX MIPEANKTOPOB BO3HUKHOBEHHMS SKEITYIOYKOBBIX

apI/ITMI/If/'I, B TOM YHCJIE BBI3BAHHBIX JIEKAPCTBEHHBIMU IIPE-

Tabnuuya 1.
Knunuueckas xapakmepucmuka ucciedyemplx ZPynn nayueHmos
I'pynna I'pynna p
«CYU QT» | «be3 CYU QT»

(n=064) (n=46)
My>uunsl, n (%) 27 (42,1) 27 (58,7) 0,544
Bospacr, netr (M+SD) 57,24£9,4 56,1+9,2 0,687
NUMT, kr/m? (M+SD) 29,8+4,6 29,5+4,8 0,739
Kypenue, n (%) 13 (20,3) 11 (23,9) 0,482
Cewmeitnas ucropust BCC, n (%) 6(9,3) 4(8,7) 0,952
AprepuanbHas THIICPTCH3HS
Hert, n (%) 8 (12,5) 4 (8,7) 0,729
1 ct, n (%) 10 (15,6) 14 (30,4) 0,176
2 c1., n (%) 44 (68,8) 26 (56,5) 0,271
3cr., n (%) 2(3,1) 2(4,3) 0,907
HNmemudeckas 6051e3Hb cepaa
Her, n (%) 9 (14,1) 8(17,4) 0,652
ATepOoCKIIepOTHYCCKUH Kaparuockiepos, n (%) [ 8 (14,5) 3(7,9) 0,686
Bazocnactuyeckast creHOKap s, n (%) 6 (10,9) 6 (15,8) 0,733
CCH ®K 1, n (%) 14 (25,4) 13 (34,2) 0,559
CCH ©K 2, n (%) 26 (47,3) 14 (36,8) 0,359
CCH @K 3, n (%) 354 243) 0,977
CCH ©K 4, n (%) - - -
WM B anamuese, n (%) 10 (15,6) 7 (15,2) 0,972
XCH ®K 0, n (%) 3(5,4) 5(10,9) 0,566
XCH ®K I, n (%) 35 (54,7) 20 (43,5) 0,314
XCH @K II, n (%) 21 (32,8) 17 (37) 0,706
XCH @K 111, n (%) 5(7,8) 4(8,7) 0,776
XCH ®©K IV, n (%) - - -
[Mapokcuzmanbhas popma OII, n (%) 18 (28,1) 10 (21,7) 0,563
ITepcuctupyromas hopma @I1, n (%) 19 (29,7) 17 (36,9) 0,508
Yacras XKD2C, n (%) 21 (32,8) 15 (32,6) 0,987
Omuzoast HMIXKT, n (%) 19 (29,7) 16 (34,8) 0,642
Yacrast HKIC, n (%) 5(7,8) 4(8,7) 0,776
Osxupenue, n (%) 26 (40,6) 19 (41,3) 0,949
Caxapusrit muaber II tTumna, n (%) 6 (10,9) 2(4,3) 0,644
[Maromorus IUTOBHIHON kene3sl, n (%) 8 (12,5) 4 (8,7) 0,729

IIpumeuanue: CYU QT - cunnpom yanunenHoro untepaia QT; UMT - unpekc
Mmaccel Tena; BCC - Buesannas cepneunast cmepts; CCH - craOuiibHast cTeHOKapaus
Hanpsokenus; OK - pynkiuonansHeii kiace; UM - ungapkr muokapaa; XCH - xpo-
HUYECKas cepiedHasi HemnocTarouHocTh, OI1 - ¢ubpuwmisanus npeacepauit; XKIC -
xeryaoukoBast akerpacucronusi; HMIKT - HeycroitunBas MOHOMOP(hHAs KEITyI0YKO-
Bas Taxukapaus; HXXOC - nampxenynoukoBasi 3KCTPaCUCTOIHUS
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rapaTamH, a, CJIeI0BAaTeIbHO, 1 JIEKaPCTBEHHO-HHAYIINPO-
Bannoi IDKT [8, 9].

[lenpro HACTOSILETO MCCIENOBAHMS SIBISIETCSl yTOY-
HEHHE 3HA4YeHHsI TPAJULIMOHHO NPUMEHSIEMBIX M HOBBIX
OKI' moxasareneif, XapakTepH3YIOIIHX eIOIIpH3anio
1 PETOJISIPU3aNI0 MUOKAp/a JKEIyJI0YKOB CepAla y ma-
LUEHTOB, MPUHUMAIONINX AaHTHAPUTMUYECKUE MTPenaparsl
Il xmacca mo kmaccudukamuu M. Vaughan-Williams, c
HaJIMYUEM JICKapCTBEHHO-UHYIIMPOBAHHOTO YIIMHCHUS
naTepBana QT ¥ BBIABUTH SIEKTpOKapAHOTpaduyIecKue
MIPEANKTOPBl  PAa3BUTHSI JIEKAPCTBEHHO-MHIYLIMPOBAHHON
Heycroitunpoit IDKT.

MATEPHUAJI 1 METO/1bI
HUCCJIEJOBAHUSA

JIyiss MOCTHIKCHUST TIOCTABJICHHOMN menu Ha 0aze Y3
«I'ponHeHCKM 001aCTHON KIMHUYECKUHA KapIHOI0rHdec-
KHii TIeHTp» Obu10 06cnenoBano 110 marueHToB, Mpeumy-
HIECTBEHHO ¢ uilleMuueckoi 0osnesnnio cepaua (MbC), ap-
TepuanbHOM runeprensueit (Al') n HapymeHHAMH pUTMa

Tepanus ¢ zpynnax nayuenmog

Tabnuua 2.
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cepama. [lanuentsl ¢ ¢pubpmwuranueii npencepanii (DII)
HAIpaBJIINCh B CTAIMOHAP /TSI IPOBEACHUS JIIEKTPHUEC-
KOW KapIHOBEPCUH JTHOO C IETBI0 MOI00pa aHTHAPUTMHU-
YyecKkoW Tepanud. [larueHTsl ¢ JKelyI0YKOBBIMI HapyIle-
HUSIMH PUTMa TOCTINTAIN3UPOBAINCH C LIEJIBI0 yTOYHEHUS
JIMarHo3a M OIpE/eNICHNs TAaKTHUKHU U CTPATEeruu JallbHEeH-
IIero je4yeHus. BceM manmeHTaM B CTAIMOHAPE C LENBIO
AQHTHAPUTMHUYECKOM Tepanuy Ha3HA4YaluCh aHTHAPHUTMHU-
geckue npemnapatsl [11 kmacca (amuomgapoH 1100 coTaxon).

Bce manmenTts! ObUIM pasfenieHbl HA JBE TPYIIIBI B
3aBUCHMOCTH OT HAJIMYHMS WM OTCYTCTBHS YUIMHEHUS WH-
tepana QT B OTBEeT Ha IMpHUEM aHTHAPUTMHUYICCKOHN Tepa-
mun. [epyro rpymmy («CYU QT») cocraBunu 64 maiu-
enTa, 3 HuX 37 (57,9%) xenmwH u 27 (42,1%) Myx4uH,
cpemHH Bo3pacT - 57,2+9,4 5et, y KOTOphIX OTMEYaIoCh
JIEKapCTBEHHO-MHIYIIUPOBAHHOE  YUIMHEHHWE KOPPHUTH-
poBanHoro umHTepBana QT (Bazett) (cBbmme 450 mc y
MyX4duH U cBbime 470 Mc y JKeHIIUMH) Ha (QoHe mpuema
aHTuaputMudeckux npenaparoB III kmacca. Bo Bropyto
rpymy («bes CYU QT») Bonwmn 46 manueHTOB, W3 HUX
19 (41,3%) xenmmH u 27 (58,7%) Myx4uH,
cpemHuit Bo3pact - 56,1+9,2 ner, 6e3 HamIIusL
JIEKapCTBEHHO-MHAYIIMPOBAHHOTO YIUIMHEHUS

KoppuruposaHHoro uatepsana QT.

Tpynma Tpynma p KputepusiMu HCKITIOUEHUS U3 HCCIIEHO0-

«CYH QT» | «Bes CYH QT» BaHUs OBUIN: YIUIMHEHHE KOPPUTHPOBAHHOTO

(n=64) (n=46) naTepBana QT cBeimre 450 Mc y MyX4YUH U

bera-anpenobnokaropsy, n (%) | 39 (61) 33 (71,7) 0,327 | cbime 470 Mc y KEHIIMH 0 Hayana Mpue-
Nuruburtopst AIID, n (%) 40 (62,5) 25 (54.,3) 0,463 | Ma aHTHAPUTMHYECKOH TEPaluu; IeHOTHIIH-
BPA 11, n (%) 16 (25) 10 (21,7) 0,769 poBauubii Bpokn€Hubii CYU QT; omenka
> o mkane [lIBapma Gomee 3 6amnoB; mpueM

Crarunet, n (%) >8 (90.6) 40 (87) 0,738 JFOOBIX JICKAPCTBEHHBIX CPEICTB KpPOME aH-
Anrnarperanrsl, n (%) 25(39) 16 (34.8) 0,701 [ tmapurmmueckux mpemaparos III kmacca c
AnTHKOarynsHTbl, n (%) 37(57,8) 26 (56,5) 0,909 | TOATBEPKIEHHBIM JTHOO BEPOATHBIM PHUCKOM
Awmuonapon, n (%) 42 (65,6) 32 (69,6) 0,719 | KT mima «mpyst, BHCCCHHBIX B 6a3¥
Coranon, n (%) 22 (34.4) 14 (30.4) 0.724 «CredibleMeds» [14]; HemaBHHI OCTpBIi
nH(}ApKT MHOKapaa, aOPTOKOPOHAPHOE LIyH-

Oypocemnz, n (%) 6(10,9) 1(2,2) 0,507 [ tupoBaHme MM KOpOHAPHAS AHTMOIIACTHKA
Topacemun, n (%) 4(6,3) 1(2,2) 0,708 | (MeHee ueMm 3a 3 Mecsla OO BKJIIOYEHUs B
Wnnanamuz, n (%) 9 (14,1) 5(10,9) 0,772 HCCIICIOBaHME); rHHeproqm;{v JIEBOTO KETy-
Trapoxiopornasn, n (%) 4(63) 4(3.7) 0818 nouka (mHmeke CokonoBa-Jlafiona >35 mm);

[Ipumevanue: AII® - anrmoreHsmHIpeBpamaiomuii pepment; BPA -

0JI0KaTOPbI PELENITOPOB AHTNOTEH3UHA

Cpagnumenvholii anaiu3 IXoKapouozpaguueckux nokazamenei

nauuenmos, Me [25%;75%]

YBEIMYECHUE MPOJOIDKUTEIBHOCTH KOMILIEK-
ca QRS >100 mc; mocTostHHAs W JUTHTEIHHO
nepcuctupytomias Gpopma PIT; 24 gaca mocie
BOCCTaHOBJICHUSI CHHYCOBOTO PUTMa Y TIa-
uueHToB ¢ @II; HapylIeHHUs aTpUOBEHTPU-
KyJISIPHOTO MPOBEAEHHST; HEKOPPUTHPOBAH-
Hasl TIaTOJIOTHS SHIOKPHUHHOW CHCTEMBbI

Tabnuua 3.

(runepTupeos, TUIOTHPEO3, TUIlepapaTH-
Ipynna Ipynna Ipynna Pe03); MaToNoTHsT HEPBHOM CHUCTEMBI (CyO0-
«CYH QT «CYH QT | «bes CYI1 QT» apaxHOMJAIbHOE KPOBOU3JIMSIHIE, TPABMA,
c IDKT» 6e3 IDKT» (n=46) i
WHQEKINH, OITyXOJIH); JEeKOMIICHCHPOBaH-
(n=17) (n=47) < o : .
HBII caxapHbIil quaber; akTHBHBII BocHa-
T13P JIIT, mm 38,6 [36,40] | 39,7[37,43] | 40,1[38;42] JTUTENBHBIN TIpoIece 060 TOKAIN3aIHuH
KJIP JDK, MM 52,8 [48;56] | 53,5[49;55] | 53.6[50; 56] MH()EKIMOHHOM, ayTOMMMYHHOH HIIH IpYy-
KCP JIXK, MM 35,7 [32;37] | 35,8 [33;38] | 36,4 [33;38] ron 3TBH°HOFHH' 5
- 5 - - - 3aBUCUMOCTH OT HaJIM4HUs JHOO OT-
@B JDK (M-pexinn), % | 60.8 [58; 67] | 59,0 [56; 65] | 60.0 [56; 6] cyrcrBust Heycroitunoi IDKT no nanubim

[Ipumeuanue: 113P - mepenne-3axnuii pasmep; JIII - meBoe mpencepamue;
KJIP - xoneuno-auactommyeckuii pasmep; JOK - nesrit xemynouex; KCP -

KOHEYHO-CHUCTONHIECKHU pasmep; OB - ¢pakums BeIOpoca.

24-4acoBOT0O XOJITEPOBCKOIO MOHUTOPUPO-
Bauust DKI Ha doHe mpuemMa aHTHAPUTMU-
YeCcKOil Teparuu, MaueHThl ¢ JISKApCTBEH-
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HO-uHAyImpoBaHHEIM CYU QT ObUIM JOMOTHHUTENHEHO
paszenensl Ha 2 rpymmsl: «CYH QT ¢ IDKT» (17 wenosek)
u «CYU QT 6e3 [DKT» (47 genoBek). CpenHss JUTHTEIb-
HOCTh »mm3oxa HeyctoitunBoir [DKT cocraBmma 7,3+4,1
CEKyHJIbI, CpeIHEE KOJIMYECTBO SIH30/I0B 3a CYTKH -
2,7£2.3, cpemnsst YCC - 245+32 ynapoB B MUHYTY.

Bcem nanmentamM HpOBOAMIINCH KIMHHKO-TTA0Opa-
TOPHBIE M MHCTPYMEHTAJIbHBIC HCCIICIOBAHMS, BKJIIOUaB-
e B cebs cOop aHaMHe3a, PU3UKAIBHBIC NCCIICIOBAHUS,
3amuchk DKI' B 12-TH 0TBeAeHUSX, I3X0Kapauorpaduaeckoe
uccienoBaane (OxoKI'), 24-qyacoBoe X0NTEPOBCKOE MOHU-
TOPUPOBaHUE, OOIICKIMHUYECKHE JTabopaTOpHBIE HCCIIe-
JIOBaHUSI.

OKT -uccrenoBanne MpOBOAMUIOCH MAlHEHTaM HC-
XOJHO - 10 Ha3HA4YCHHs aHTHMAPUTMUYECKOW Tepamnud, a
3aTeM BO BpeMs IpHeMa aHTHAPUTMHYECKON TEparuH.
Ilepen mpoBenenmem wucxonHoro OKI-ucciaemoBanms
MAIMEeHTaM OTMEHSUIUCh BCE AaHTHAPUTMUYECKHE IIpe-
maparel, B TOM YHCJIe OeTa-aapeHOOIOKATOPHI, C YIETOM
nepuonoB ux monyseiBeneHus. DK Ha (oHe mpuema
AHTHAPUTMHYECKON TEPANUH 3aIHMCHIBAINCH €KEIHEBHO.
Hamu y4uThIBammch NOKa3aTelH, 3aperHCTPUPOBAHHBIC
mepen passutueMm [DKT (rpymma «CYUW QT c TDKT»),
nn6o Ha (OHE BIEPBBIC BOZHUKIIETO JIEKAPCTBEHHO-UH-
OyIHPOBaHHOTO ymmuHeHus wuHTepBama QT (rpymnma
«CYU QT 6e3 IDKT»), mubo mokaszarenn, 3aperucTpH-
pOBaHHBIE HA IIECTHIE CYTKH ITPHEMa aHTHAPUTMUIECKON
tepanuu (Tpymma «bez CYU QT»).

DnexTpokapauorpadhuIeckoe HCCIeOBaHUE IIPO-
BOIWIIOCH C HMCIIOJB30BaHUEM |2-KaHAJIBFHOTO IH(PPOBOTO
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KOMITBIOTEPHOTO 3JIEKTpoKapanorpada aist perucTpanun
u ananmmu3a OKI B mokoe «uTekapn-3» («Kapamnan», Pec-
my6muka bemapycs). OKI' ObUIH cTaHAAPTU3UPOBAHBI IIPH
HOpMaJIbHOU CKOpOCTH 50 MUJUIMMETPOB B CEKYHAY C aM-
wmtynoit 10 mm/MB. Ompenenenre mpoaonKUTEIFHOCTH
3yOIIOB M MHTEPBAJIOB MPOBOAMIOCH BPYUYHYIO 1m0 12 OT-
BeaeHusAM craHgapTHoil DKI, ¢ 3ammceio HE MeHee TSTH
MOJHBIX CEPIACYHBIX LUKIOB. OmnpeneneHne OKOHUAHMS
3y6na T mpoBOAMIOCH C TOMOIIBIO METO/A HAKIIOHA, B M-
CTE NEPECEYEHUs U30JUMHUM C KacaTeabHOW, POBEAEHHON
u3 BepmuHE 3yora T BIons ero Hucxoasmei yactu. Pac-
yeT KoppuruposanHoro nHTepBana QT ocymecTBisics mo
¢dopmyne bazerra. Koppuruposanssriii maTepBan QT cun-
TaJCs YIUIMHEHHBIM TpH 3HadeHun Oonee 450 MC y Myx-
quH 1 6onee 470 Mc y KEHIIHH.

[Tokazarenn SMeKTPHUSCKON HECTAOMIBHOCTH MH-
OKap/a >KeIyJoukoB cepama (aucmepcus mHTepBama QT,
mucniepcus wHTepBana JT, dparMeHTamus KOMIUTEKca
QRS) ompenensimch aBTOMATHYECKH C TOMOIIBIO KOM-
MIBIOTEPHOMN TMPOTPAMMBI JUTS ANATHOCTHKH U ITPOTHO3UPO-
BaHMS JKM3HEHHO OINACHBIX HAPYIICHUH CEpPIAEYHOTO PUT-
Ma «MuTekapa 7.3» («Kapamany, Pecrryomuka Bemapycs).
Anamm3 npoBoamics no 10-cexynaapMm 3anmcsm DK B
12 orBeneHMsIX, C MOCIENYIOIIENH MaHyalbHONH KOPPEKLIH-
el aBTOMaTHYeCKUX U3MEPEHUH.

CraTtucTHUECKUH aHAIW3 BBIMOIHSJICS C HCIONb-
30BaHMEM nakera mpukiagHeix nporpamm STATISTICA
10.0 ¢ npenBapuTenbHONH NPOBEPKON HAa HOPMAIbHOCTH
pacmpesiesnieHuss ¢ TOMOIIbIO THCTOIPaMMBl pacrpesere-
Hust. KonmuecTBEeHHBIE TaHHBIE, PACHIPEICNICHHE KOTOPBIX

Tabnuua 4.
Dnexmpoxkapouozpaguueckue noxazamenu nAYUEHMOE 00 HAYANA RPUEMA AHMUAPUMMUYECKOU mepanuu,
Me [25%;75%]
I'pynima I'pynna I'pynna
«CYU QT ¢ ITDKT» | «CYN QT 6e3 [DKT» «be3 CYU QT»
(n=17) (n=47) (n=46)
Cpenusis UCC, yn/muH 64,3 [60; 67] 61,2 [56; 67] 62,7 [56; 72]

[Nokazarenu penosipu3anuy MUOKAPAA HKEITyT0IKOB

[IponomxurensHocth nuTepBana QT, mc

389,2 [370; 407]

401,6 [378; 427]

389,1 [370; 403]

[ponomxurensHocTh uHTEpBasia QTc (Bazett), mc

405,1 [395; 417]

403,3 [391; 418]

395,1 [383; 407]

Hucnepcus uatepsana QT, mc 38,5[30; 44] 33,1 [21;42] 33,7 [30; 40]
[ponomxurensHocTh MHTEpBana JTc (Bazett), mc 319,1 [309; 334]* 313,1 [300; 330] 306,9 [292; 318]
Hucrniepcus naTepsana JT, mc 32,1 [25;40] 26,5 [18; 36] 27,7 [24; 36]
[pomomxurensHoCcTh MHTEpBana T peak - T end, mc 75[67; 83] 77,9 [70; 87] 78,1 [67; 90]
Hucnepcus uarepsana T peak - T end, mc 21,5 [20; 22] 18,3 [10; 20] 19,3 [10; 28]

Cootnourenue unrepsana T peak - T end / QT

0,19 [0,18; 0,21]

0,19 [0,18; 0,21]

0,20 [0,18; 0,22]

[Toxazarenn AemoIsAprU3aIlii MHOKAP/Ia JKEITYI0YKOB

IIponomxurensHocTh kOMIIekca QRS, mc

85,3 [80; 90]

88,9 [80; 93]

88,3 [80; 90]

®parmenTtanus komruiekca QRS, n (%)

4[23,5%]

51[10,6%]

316,5%]

INokazarenu OanaHca AeNONAPU3ALMU M PENOIIPU3ALUHE MUOKAP/Ia KETYJOUKOB

Hunexc KOb (QT/QRS)

4,80 [4,44; 5,25]

4,62 [4,22; 4,94]

4,56 [4,25; 4,77]

Koppuruposanusrit uanexc KOb (QTc/QRS)

4,80 [4,17; 5,16]

4,52 [4,10; 4,79]

4,51[4,21;4,81]

[Ipumeuanue: 3aech u nanee YCC - yactoTa cepaeuHbix cokpamienuii; QTc - koppurnposannsiii uatepsan QT; JTc -
koppuruposannbiii uaTepBai JT; KOb - kapano-anekrpodusnonorndeckuii 6ananc; * - snauenne p<0,05 1o cpaBHEHHUIO

¢ rpymmnoit «bez CYU QT».
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HE SIBISUIOCH HOPMaJIbHBIM, TIPHBOIMIINCE B BHJIE MEIna-
HBl, 25% u 75% xBapruieil. ITockonbKy OOJIBIIMHCTBO
KOJIMYECTBCHHBIX TIPU3HAKOB HE IOAYHHSAIOCH 3aKOHY
HOPMAJIBHOTO paclpeAeIeHus, IPU CPAaBHEHNH HCIONb30-
BAJINCh HENAapaMeTPUIECKUe METObI. [l OLleHKH pa3iu-
YU KOJIMIECTBEHHBIX IPU3HAKOB MEKY ABYMS HE3aBHCH-
MBIMU pyIIIaMHU MCII0JIb30BAIU KpUTepUil MaHHa- YUTHHU.
IIpu ypoBHe 3HauumocTu p Menbiie 0,05 cuuTanocs,
YTO HCCIIEyeMBbIi MTOKa3aTeNlb B CPABHUBAEMBIX TPyTIIIax
MMeEJ CTaTUCTHUECKH 3HaYMMBbIe pasnuaust. Koppensinon-
HBII aHAJIN3 MEXK/Ty TUXOTOMHUUCCKIMHU BEITMUYMHAMHU IIPO-
BOJIMJICS C IIOMOIIBIO IMOKa3ares nogooust Paccena-Pao,
MEXIY ANXOTOMUYECKHMH W HHTEPBAJIBHBIMH C IIOMO-
b0 TOYEYHO-OMCEepUaNTbHOTO KOA((UIMEHTa KOppems-
mun. JIIs comocTaBiICHUS IHArHOCTUYECKON IIEHHOCTH
ToKazaTened, MPOAEMOHCTPHPOBABIINX CTATUCTUYECKU
3HAUMMBIE Pa3Inuns MEXIy TpyniamMu, npumersm ROC-
aHaJIM3 C IOMOINBIO IOCTPOCHUS XapAKTEPUCTHUECKUX
KPHBBIX 3aBHCUMOCTH YyBCTBUTEIBHOCTH M CHEIU(PUIHO-
CTH MCCIICTyEMBIX IPU3HAKOB.

HccnenoBanne OBUIO BBITOJHEHO B COOTBETCTBHU
CO CTaHAapTaMHu HaJulekKalled KIMHUYECKOM NpakTUKU
(Good Clinical Practice) n mpurInmamu XenbcuHCKOH [le-
knapanuy. /1o BKIIOYEHUS B MCCIEAOBAHUE Y BCEX ydacT-
HUKOB OBLIO TOJYYEHO NMHUCHMEHHOE HH()OPMUpPOBAHHOE
coracue.

INOJTYYEHHBIE PE3YJIIbTATBI

KnuHndeckass — XapakTepUCTHKAa  HCCIEAYEMBIX
TPy NAlMEeHTOB MpecTaBieHa B Tadin. 1, 2. OCHOBHOM
HO30JIOTHYECKON (hOpMOI y MalnUEHTOB C JICKAPCTBCH-
HO-MHJIyLIMPOBaHHBIM yuinHeHHeM uHTepBaia QT Obuta
UBC, xotopas BeisiBieHa Y 55 (85,9%) namuentoB. M3
HUX TpHU3HaKU cepaeuHoi HenoctarouHocTtu (CH) I-IIT
¢ynkuuonanpHoro kinacca (OK) Obuti auarHoctuposa-
Hbl Y 47 (85,4%) manueHToB, Mpu ATOM OOJBIIYIO YacTh
cocraBmiu nanuentsl ¢ OK II - 26 (47,2%). Undapkr
muokapaa nepenecnu 10 (15,6%) nanuenTtoB. Y 6oib-
muHCTBa nanueHToB (87,5%) 6suta AT I-III crenenw, ¢
HOpPMaJbHBIMHU IH(ppaMH apTepHaIbHOTO JaBICHHUS Ha
(oHEe ONTHUMAILHON MeAMKaMeHTO3HOW Tepanuu. [la-
pokcusmanbHas Gopma PII perucrpuposanacs y 18 na-
ueHToB (28,1%), mepcuctupytomas - y 19 manueHToB

P=0,39
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(29,7%), mapoxcusmsl HeycToH4YMBOI MOHOMOpPdHOH KT
oTMmevanuck Takxke y 19 (29,7%) mauneHnTos.

ComyTcTByrOIIas MaToNOTHs ObLIa MPEICTaBICHA B
ocHoBHOM okupenneM I-1II crenenn y 26 (40,6%) maru-
€HTOB, XpOHH4YeCKUM racTpuroM y 40 (62,5%) nanueHToB
U BapUKO3HOW OOJIE3HBIO BEH HIKHUX KOHEUHOCTeH y 21
(32,8%) marmenTta. CaxapHbIif TuadeT 2 THITa OTPeNeIIsI-
¢y 6 (10,9%) manuenrtos, [laTomorust MUTOBHIHON Ke-
ne3sl (y3710Boii 300) ompenenena y 8 (12,5%) manneHToB,
BCE OHHM HAXOAWJINCh B DYTHPEOHTHOM cocTossHMH. Cpenn
JIPYTUX 3a00JEeBaHUI 3apeTUCTPUPOBAHBI: XPOHHUYCCKUI
nmenonedpur - 17 (26,5%), xponnueckuit OpoHxuT - 11
(17,2%), mouekamenHas 6ome3Hb - 6 (10,9%), moxarpa u
ncopuas - o 2 nanuenTa (3,1%).

[TanpeHTsl MOMydYand ONTHMAIBHYIO MEIUKaMEeH-
to3nyio teparmio MBC, A" u CH. 40 (62,5%) nmanuen-
TOB TNPHHUMAIM WHTUOWUTOPBI aHTHMOTEH3MHIIPEBPAIIAIO-
mero ¢epmenrta, 16 (25%) - OnokaTopsl peLEnTOpoOB
anrnorensuHa II, Gera-axpenoOnokaropsl - 39 (61%),
craruabl - 58 (90,6%), anTHKoarynsHTH - 37 (57,8%) u
aHTHarperanTsl - 25 (39%).

W3 aHTHapuTMUYECKON Tepanuu NaluUeHTbl UCCIle-
JyeMbIX TPYHI MOIydYaJd aMHOAApoH Jubo cortanon. B
rpynme «CYW QT» ammnonapon 0611 HaszHaueH 42 (65,6%),
a cotanon - 22 (34,4%) mamuenTam, 94TO 3HAYMMO HE OT-
JTUYanock oT mokasareneil rpymmel «bes CYU QTy», 32
nanueHToB (69,6%) U3 KOTOpOH MOmydaian aMHOIapOH
(p=0,719), a 14 (30,4%) - coranon (p=0,724).

[NareHTHI ¢ HATIYHEeM U 0€3 HaTH9IHs HEYCTOMIMBOI
IDKT nHa done nekapctBeHHO-uHAynHpoBanHOoro CYU QT
Ha MOMEHT BKJIIOUYEHHMSI B HCCJIEAOBAHHE HE pa3INyaliich
IO TIOMTY, BO3PAacTy, OCHOBHOMY 3aboneBanuto, @K CH, Ha-
JMYMI0 B aHaMHe3e MH(apKTa MUOKapaa, HeKapAHaIbHON
comyTcTBylomel naronoruu. Ciemyer OTMETUTb, YTO 10
Ha3HAYCHUS] aHTHMAPUTMUYECKOW Tepary B TPYIIE, BbI-
neneHHoi Briocnencteun kKak rpymma «CYU QT ¢ TDKT»
MapOKCU3MBI HeycToitunBoi MoHOMOpdHO# KT peructpu-
poBaiuck y 5 (29,4%) manueHTos, a B rpymie, 0003Ha4eH-
Hoit Briocnencteuu Kak rpymnma «CYUW QT 6e3 [DKT» y 14
(29,8%) marmenToB, (p=0,986). [Tapokcn3MoB HEyCTOHUH-
Boil IDKT no HasHaueHHs] aHTHAPUTMUYECKOH Tepanuu y
MAMEHTOB BCEX HCCIEAYEMBIX T'PYIII 3aperHCTPUPOBAHO
He Opu10. B rpymme ¢ mamanem [DKT amuomapon ObLT Ha-

3HaueH 10 (58,8%), a coramon - 7
P=0,56

P=0,71 P=04

P=0,51

=093 (41,2%) manmenTam, 9T0 3HAYH-

—

Tpynna «Bes CVH
QT
340,2107 wr

339172201 mr

311,43137 mr

160£74,07 sar

AMHOIapoH

Puc. 1. Jluazpammut pasmaxa Teloku cpeonecymounvix 003uposox amuooapona
(cneea) u comanona (cnpasa) 6 ucciedyemulx 2pynnax nayueHmos.

nei Tpynmbel 0e3 HeyCTOHYMBOU
IDKT, B xoropoil 32 uenoBeka
(68,1%) momydanm aMmomapoH
(p=0,573), a 15 (31,9%) - cota-
s TS mon (p=0,563).
CpaBHHUTENBHBIA ~ aHAIU3
OxoKI moka3zareneii B ucciemy-
€MBIX IpyIIax NalueHTOB MPe-
craBied B TaOm. 3. IlanmeHTHI
BCEX TPEX IPyII HE UMENN pa3-
JUYM B pa3Mepax JIEBOIO Ke-
Jy[I04Ka W JICBOTO TpeCcepaus,
a TaKoke OBUIM COTIOCTABUMBI O
¢dpaknouu BBHIOpOCA JIEBOTO Ke-
mynouka (p>0,05).

| MO HE OTIIMYAJIOCh OT ITOKasare-

134,09237.5 sr  141,9448,67 wr

Cotanoa
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[pu anamu3e ucxomupix cravgapTHeIX DKI manmen-
TOB, 3aIIMCAHHBIX O Hayajga MpHeMa aHTHAPUTMHYECKUX
mpemnaparoB (Tadi. 4), MeXIy BCEMH TpeMs TpyIaMH Iia-
LIMEHTOB HE OBLIO BBISBICHO CTATUCTUYECKH JJOCTOBEPHBIX
pa3nu4nii, 32 HCKITFOYeHIEM OOJIBIIIeH TIPOIOIKATEIFHOCTH
xoppuruposanaoro uatepsaia JT (JTc) y marmeHToB ¢ He-
ycrortunBoit [DKT o cpaBHenuro ¢ mareHTamu 6e3 CYU
QT (p=0,03). [TIpomOmKATETHHOCTD KOPPUTHPOBAHHOTO HH-
tepBana QT (QTc) y uccnemyemMpIX ManueHToB ObLIA COTo-
CTaBMMa M HAXOAWIACh B IIPEAEIAX HOPMAIbHBIX 3HAUCHHUM.

OO0mas MPOAOIKUTEIBHOCTh MpHEMa aHTHAPUTMHU-
yeckoii Teparmu [11 ximacca y manuentos ¢ CYU QT cocra-
Bmya 3,40+1,35 cyTOK, 9TO 3HAUUMO OTIINYAJIOCh OT IaIlH-
enroB 6e3 CYU QT (7,82+1,6 cyTok, p<0,001), 9T0 MOKHO
OOBSICHATh OTMEHOW IIPHYMHHOTO JIEKAPCTBEHHOTO MpeTa-
para npu peructpanuu yaumHerns natepsaita QT rma DKT.
V nauueHnToB ¢ napokcuzmamu Heycroiunsoil [IDKT orme-
Yajach TEHACHINS K MEHEE MPOJOIKUTEIILHOMY MPHEMY
anTHapuTMUYeckux mpemaparoB Il xmacca (2,88+1,22
cytok mpotuB 3,58+1,36 cyrok y marmentoB 0e3 ITDKT,
p=0,053). CpenHecyTouHBIE HO3UPOBKU YIOTPEOIIEMBIX
AHTHAPUTMHUUYECKUX MPENapaToB BO BCEX IPYyINIax MaIy-
€HTOB OBUIM COMOCTAaBUMBI (pHC. 1). 3HAUCHHS DIEKTPO-
KapauorpauuecKux IMokasaTesie, 3aperncTpUpOBaHHbIE
y TMAIMEHTOB 00enX IPyNIl Ha (OHE MprueMa aHTHAPUTMH-
yeckux npemnaparos III kmacca, mpencraBieHs! B Ta0m. 5.

[IpoBeneHHbI CTAaTUCTUYECKUN aHAJIU3 MPOAEMOH-
CTPHPOBAJI BEIPAKECHHBIE PA3INUMSI B 3HAUCHUSIX OOJIBIINH-
ctBa DKI mokasaTeneil MexIy MarueHTaMi ¢ HATHIHeM
JIEKapCTBEHHO-UHYIIMPOBAHHOTO YAJIMHEHHS HWHTEpBaa
QT u 6e3 ero Hanmmuwst. [Ipu comocTaBneHIH TTOKa3aTeIeH,
XapaKTEPU3YIOIUX PENOJSIPU3ALUI0 MUOKap/a JKeIy10d-
KOB, OBUIO yCTaHOBJIEHO, 4To y mamueHToB ¢ CYU QT u

ORIGINAL ARTICLES

HeyctoitunBoii IIDKT ormedanachk HOCTOBEpHO OoubIas
nponokuTensHocTh MHTEpBana QT (p=0,03), a Takxe
nponomkuTensHocTh nHTepBaoB QTc m JTc (p<0,001)
mo cpaBHeHmio ¢ rpymmnoit 6e3 CYU QT m moarpymmoit
¢ CYH QT 6e3 meycroitumBoii [DKT. Obpamana Ha ceds
BHUMaHHE TECHJICHIUS K OOJIBIINM 3HAYEHHUSIM JHCICPCHN
uaTepBasioB QT u JT, omHako, HE JOCTUTABIINM KPUTEPH-
€B CTaTHCTUYECKOM 3HaUnMocTH. Y maruenToB ¢ CYU QT
n [DKT Takxe ormeuaiiachk TEHIEHIHSA K 00Jie€ BEICOKHM
3HaueHUsAM aucriepcun mHTepBaia T peak - T end ¢ mox-
rpymmoit ¢ CYU QT 6e3 neycroitunBoii IDKT (p=0,006), on-
HAKO 3HAYEHU: NPOJODKUTeNbHOCTH HHTEepBana T peak - T
end u €ro OTHOMIEHHS K MPOIOKUTEIBHOCTH HHTEpBaIa
QT ObuIH COMOCTAaBUMBI.

3HayeHusl TOKazarenel, XapaKTepHU3yIOUIUX MIero-
JSIPU3aLMI0 MHOKapAa JKEIYI0YKOB, y MCCIEAYEMBIX Ma-
IIMEHTOB TaKXe OBUTM COMOCTABUMBI, 32 HCKIIOYEHHEM
¢parmenTarmu  komruiekca QRS, koTopas mocToBepHO
game BcTpedanachk y mamuerToB ¢ CYU QT u meycroi-
guBoit [DKT mo cpaBrenuto ¢ moxrpymmoir ¢ CYU QT
6e3 neycroiunsoit IDKT (41,2% npotus 14,9%, p=0,04).
3HaveHus Mmokasareiel OalaHca IETONIpU3alud | Pero-
TSPU3alU MUOKap/a skerynoukoB (manexc KOb u koppu-
rupoBaHHBIN HHACKC KOB) OpLH 3HAYUTENBHO BBIMIE Y Ma-
nuertoB ¢ CYU QT u veyctoitunsoii IDKT mo cpaBHeHHIO
¢ rpymmoit 6e3 CYN QT u moarpynmoit ¢ CYU QT 6e3
ueyctoituanBoii [IDKT (p<0,001).

Hamu npoBeneH cpaBHUTEIbHBIA aHAIW3 3HAYEHUU
OKT mokazaTenei pa3ienbHO 10 OATPYIIaM ITallueHTOB,
MIPUHUMAIOIINX aMHOapoH 1 cotanoi. IIpu 3Tom, y marm-
eHToB ¢ HeycTouuBoil [DKT, mpuHMMaromux aMuo1apoH,
Obuta BBIBIEHA JOCTOBEPHO OOJBINAs MPOAOIKUTEIb-
HocTh mHTepBanoB QTc u JTc, T peak - T end, a Taxxe

Tabnuua 5.
dnekmpoxapouozpaguueckue nokazamenu nayueHmMo8 Ha hone npuema anmuapummuyeckon mepanuu, Me
[25%;75%].

I'pynna I'pynna I'pynna
«CYU QT c IIKT» | «CYN QT 6e3IDKT» |  «be3z CYU QT»
(n=17) (n=47) (n=46)
Cpennsist UCC, yn/muH 65,1 [60; 70] 64,2 [58; 69] 60,4 [56; 65]

IToxazarenu penoapru3aliii MUOKap/Ja KEJIyJ04KOB

[IponomxurenbHOCTh HHTEpBana QT, mMc

492.1 [457; 53T]#*

461,9 [448; 483]*

416,7 [396; 433]

[IponomxurensHoCcTh MHTEpBana QTc (Bazett), mc

50,7 [479; 542]#*

4744 [458; 488]*

411,9 [396; 427]

Hucnepcus nnrepsana QT, mc 83,6 [59; 98]* 69,7 [58; 82]* 60,9 [50; 72]
[pomomxurensHoCcTh MHTEpBana JTc (Bazett), mc 4279 [395; 462]#* | 388,1 [372; 398]* 321,1 [306; 337]
Hucnepcus unrepsana JT, mc 77,2 [52; 90]* 65,3 [54; 75]* 56,9 [46; 67]

[Mponomxurensuocts unTepBana T peak - T end, mc

131,4 [113;147]*

123,1 [113; 135]*

98,7 [91; 107]

Hucniepcus unrepsana T peak - T end, mc

35,3 [30; 40]*

31,9 [20; 40]*

19,3 [10; 27,5]

Cootnomenue unrepsana T peak - T end / QT

0,26 [0,25;0,29]*

0,27 [0,25; 0,29]*

0,24 [0,22; 0,25]

Iloxazarenu JACNOJISIprU3aliui MUOKap/aa KEJIyJ04KOB

IIponomxurenbHOCTh KoMILiekca QRS, mc

82,3 [80; 90]

86,3 [80; 90]

85,4 [80; 90]

®parmenTanus kommuiekca QRS, n (%)

7 [41,2%J#*

7 [14,9%]

3 [6,5%]

IMokazarenu OanaHca AENONAPU3ALNN U PENOJISIPU3ALMN MUOKAP/a KETyI0UKOB

Hunexe KOb (QT/QRS)

6,26 [5,88; 6,86]#*

5,54 [5,22; 5,65]*

4,76 [4,41; 5,08]

Koppuruposaunsiii uaaekc KOb (QTc/QRS)

6,24 [5,99; 6,55]#*

5,54 [5,14; 5,78]*

4,56 [4,31; 4,84]

[Mpumeuanue: # - 3nadenue p<0,05 no cpaBHenuto ¢ rpynnoit «CYU QT 6e3 TIDKT»
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naaekc KOb u xoppuruposanusii uamekc KO (p<0,001)
10 CPaBHEHHIO C OCTAJbHBIMU TPYNIAMH IAIHEHTOB.
Paznuuumii B 3HaYEHUAX MPOAOIDKUTEIBHOCTH KOMILIEKCA
QRS, nammunn ¢parmenramun komroiekca QRS u muc-
nepcuu uHTEpBanoB T peak - T end BBIsSBIEHO HE OBLIO.
VY nammenToB ¢ [DKT, nprHIMAIOMAX cOTaNoN, OBIIH BHI-
SIBJICHBI OJHOHAIPABJICHHBIE C TOArPYHIION «aMHOAAPO-
Hay u3MeHeHus. [Ipu sTom, nzydaemslie mokazarenn K[
B TIOATPYNIIAX «aMHOJApOHa» M «COTAJIONA» CTaTHCTHYE-
CKH 3HaUMMO HE pa3IMyalich MEKIy coOOi BO BCEX Tpex
rpynnax. [losTomy aanpHEHIIMM CTATUCTUUECKUN aHAIU3
TIPOBOJIMIICS B OOBETMHEHHBIX IPYTIIax.

[Tpn mpoBeneHMM CPaBHUTENIBLHOTO aHAIM3a 3HAUYeE-
Huit DKI' mokasareneil y MarieHTOB HCCIIETyEeMbIX TPYIIT
JI0 U TIOCJe Hadaja MpreMa aHTHAPUTMHUYECKON Tepanun
BBISIBJICHBI JJOCTOBEPHBIC Pa3iNuMs B JTMHAMHUKE IPHPOCTa
OonmpimHCTBA U3 HUX (puc. 2). [Ipu npoBeneHnn Koppess-
LIMOHHOTO aHaJM3a OblIa BBISBICHA CTATUCTHYECKH 3HAYH-
Masi KOppeJISIIMOHHAS B3aUMOCBS3b MKy PAa3BUTHEM He-
yeroianBoit [DKT u psmgoM 3mekTpoxapauorpaduiaeckux,
KIIMHUKO-aHAMHECTHYECKUX U JIAOOPATOPHBIX ITOKa3aTeen
(Tabmn. 6). CTOUT OTMETUTb, YTO CaMBbIil BEICOKHN KO3 hU-
LUEHT KOPPESALUK ObUT OTMEUEH Ul KOPPUTHPOBAHHOTO
naTepBana JT (R=0,554). [lonoxuTenbHBIE KOPPETSIIHOH-
HBIC B3aMMOCBS3M OBUIM YCTAaHOBJIEHBI MEXKIY Pa3BUTHEM
seycrounBor [DKT u Hammaurem parMeHTaIiy KOMILIEK-
ca QRS (R=0,423), snauennssmu naaekca KOb (R=0,524) u
xoppuruposanaoro uaaekca K9b (R=0,529), a taxxe co-
Ty TCTBYOIIMM TipreMoM muypetrka (R=0,423).

37

[Ipu nposenennn omHodakTopHOoro ROC-amammsa
ObUTM BBISIBJICHBI ITOPOTOBBIC 3HAYCHUS AIIEKTPOKAPIAMO-
rpauUecKUX MOKa3areliei, acCOMUPOBAHHBIE C PA3BUTH-
em HeycrorunBoit [DKT (tabm. 7).

Camyto 6omprryro miomans mog ROC-kpuBoii (0,908)
n3 Beex uccnenoBanubix DKI mmokasareneil nmeno 3Hade-
HHUE KoppurupoBanHoro uHTepBama JT >388,3 wmc. Ham-
6omburyto cemupuaHOCcTh (93%), OMHAKO CaMyl0 HHU3KYIO
YyBCTBUTENBHOCTH (47,1%) MMen mokasarenb IUCIEpCHN
uaTepBana QT >87 mc. Cnemyer OTMETUTb, YTO 3HAYCHUE
koppurapoBanaoro uaaekca KOb >5,81 mporemoncTpupo-
BAJIO CaMyIO BBICOKYIO 4yBCTBUTENBHOCTH (94,1%), a Takxke
JTIOBOJIBHO BBICOKYIO crierupuanocts (84,9%) u muromans
mox ROC-xpusoii (0,901). IIporHocTudeckasi 3HAYUUMOCTb
nccnenoBanHbeIx DK mokasareseil B OTHOIIIEHUH Pa3BUTHS
nekapcTBeHHO-uHAyuupoBanHoil IDKT mnpencrasinena B
Tabn. 8. CorracHO MOyYeHHBIM JaHHBIM, CaMbIM HH(OP-
MaTUBHBIM npenukTopoM HeycronuuBoil IDKT sBnsiercs
3HAYCHHE KoppurupoBaHHOro mHAekca KOb Gomee 5,81
(OI=7,294, 95% M [4,245-11,532]).

OBCYXJIEHMUE ITOJYUYEHHBIX
PE3YJIBTATOB

Crparudukarmu pricka BCC npu jekapcTBeHHO-UH LY -
mpoBanHoM CYU QT B mocieHue To/IbI IOCBSIIEHO 00JTb-
oe KoyimuectBo uccaenoBanuii [10, 12, 15-20]. Haubornee
YacTO C PHUCKOM BO3HHMKHOBEHHS JICKapCTBEHHO-UHIYIIHPO-
BaHHOM HeycroiunBoi [DKT cBsi3bIBaeTCs yIsTMHEHHE KOP-
puruposanHoro unrepsana QT. Tak, ynmuaenue QTc sBis-

Koppuraposanssiii HHTepBaa QT, mc Koppuraposanubii HHETepBai JT, mc Jucroepcas aaTepBata QT, mc
p<0,001 p<0,001 p<0,001 p<0,001 p<0,001 p<0,001 p<0,001 p<0,001 P<0,001
600 500 100
500 400 80
00 ~
200 200 40
100 100 20
0 0 0
CYH QT c CVH QT Ges Bea CVH QT CYI QT ¢ CVH QT 6e3 bes CYH QT CYHQTc CVYH QT Ges Bes CYH QT
TdP TdP TdP TdP Tdp Tdp
Jdnacnepcaa aaTepRana JT, mc @parMeHTANHA KoMmaekea QRS, n IIpogoRHTEILHOCTE HHTEPBAIA
p<0,001 p<0,001 p<0,001 p=0,24 p=0,24 p=0,99 T peak - T end, mc
i 8 p<0,001 p<0,001 p<0,001
30 . 150
60
a 100
40
20 2 50
0 0 0
CYH QT ¢ CVH QT 6e3 bes CVH QT CYH QT ¢TdP CYH QT Gez Bea CYH QT CYHU QT c CVH QT 6es Bes CYI QT
Tdp TdP TdP TdP TdP
Ancnepens aarepsana T peak - T end, mc iCEB (QT/QRS) iCEBc (QTc/QRS)
p=<0,001 p=0,001 p=0,67 p<0,001 p<0,001 p=0,037 p<0,001 p<0,001 p=0,202
40 8 8
30 6
20 4
10 2
0 0
CYHQTe¢ CYHQTGez BeaCYH QT CYH QT ¢ TdP CYH QT Gez Bez CVII QT CYH QT ¢ TdP CYH QT Gez besz CYH QT
TdP TdP TdP TdP

Puc. 2. T'ucmozpammul coomuouieHus 31eKMPoKapouozpauuecKux noKazamesnell nAyUeHn o8 ucciedyemslx 2pynn
00 Ha3HaueHus (3e1eHble CMoadubl) U 80 8pemsa npuema (Kpachvle cmonoyvl) anmuapummuyeckux npenapamoe I11

Kiacca.
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€TCsl OTHAM M3 AMATHOCTUUYECKUX KPUTEPHEB BPOXKICHHOTO
CVYU QT [11]. Yomrerne QTc cprme 500 Mc acconuupy-
ercs ¢ pruckoM cuakone 1 BCC y maIiieHToB Kak ¢ BPOKICH-
HbIM, TaK u ¢ npuodperenasiM CYU QT [12-13]. B uccie-
JoBaHnM A.Sauer ¥ COaBT. JIEKapCTBEHHO-MH/YLIMPOBAHHOE
yauHeHne naTepBaia QT Takke OBUTO HE3aBUCHMBIM TIPO-
raHocTIdeckuM (haxropom BCC [OLI (95% AN): 5,53 (3,20-
9,57)] [13]. Beicokue 3nauenms mucrnepcun uHTepBaiga QT
6but accormmpoBadbl ¢ BCC B KPYMHBIX TOMYIIAIIOHHBIX
nccienoBanmsx [15, 16], HO uX mpsiMast CBSA3b ¢ BO3HUKHO-
BerneM HeycroitumBoit IDKT He Opnta moarBepikmeHa. Tax,
B HeraBHeM uccienoBannu A.Friedman u coaBr., OpUTO ycTa-
HOBJIEHO, uTO jucnepcns uaTepBana QT npu npueme Tepa-
TIEBTUYECKUX 103 aMHO/lapoHa ObUIa 3HAYMMO BBIIIE, YEM
pu ipreme cotanona u godermwmaa (p=0,006), omqHako 310
HE BBI3BIBAJIO YBEJIMUYEHHS PUCKA BO3HUKHOBEHUSI 3ITH30/10B
KT tuma «tmpy>» [17]. Pe3ynsrarTs! Hamero ucciie1oBaHus
TIPOIEMOHCTPUPOBAIIM CTATUCTHYECKN 3HAUMMBbIC PA3IINUMs
B 3HAUCHMAX TpomokuTenbHocTH MHTepBaioB QT u QTc
MEX]y MCCIIEAyEeMbIMHI TPYIIIaMH IAlMEeHTOB, OIHAKO, OT-
CYTCTBHE JOCTOBEPHBIX PA3JIMUMil B 3HAYCHUSIX BEINUMHBI
mucnepcnn naTepBana QT.

Ces3p (pparmenTanmu komiuiekca QRS ¢ BozHHMKHO-
BerueM JKT Tuna «mmmpys>T» Obliia U3ydeHa B HCCIIEI0BaHIN
K.Haraoka u coasr [18]. Mexy rpyrmaMu ma-
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B mccaenoBanmn M.Zulgarnain ¥ cOaBT., BKIIOYaB-
meM Oomee 8025 y4acTHHKOB, OBUIO HM3yYEHO BIUSHHE
nponomkutensHocTd wHTepBanoB QT m JT Ha oburyro
cmeptHOCcTh [19]. Tak, ymmuaenne maTepBama JT [OIL
(95% AN): 4,75 (1,86, 12,11)] 66110 CBA3aHO C TTOBHIIICH-
HBIM PHCKOM CMEPTH B OOJIBILIEH CTENEHN, YeM YAJTMHEHHUE
uarepsana QT [OII (95% JAN): 1,50 (1,03, 2,17)] [19].
B Hamem uccnenoBaHUM MPOJOIKHUTENBHOCTh KOPPHUTH-
poBanHoro mHTepBana JT Gomee 388,3 Mc mMena camyro
6ompmyto twromanps nox ROC-kpusoit (0,908) m3 Bcex
uccinegoBanueix DKI' mokasareneil. JlaHHBIA IOKa3aTesb
TaKXKe IMPOJEMOHCTPUPOBAN JIOCTATOYHO BBICOKYIO MPO-
THOCTHYECKYIO CIIOCOOHOCTh B OTHOIICHHWHU Pa3BUTHS He-
ycroitunsoit IDKT (OLI=3,567, 95% AU [2,404-5,295]).

JluteparypHble JaHHBIE OTHOCHTEIHFHO HPOTHOCTHYEC-
KO 3HaYMMOCTH IOKa3arelieil TpaHCMypallbHOM Auciepcun
pernomsipu3anuy (IPOIOIDKUTENFHOCT nHTepBaia T peak - T
end ¥ ero ucnepcust) HOCAT JIOCTaTOYHO MPOTHBOPEUUBEIN
xapakrep. Tak, MeTa-aHalu3 TpeX MCCIIENOBaHUM, BKIIIO-
yaBmmx 144 manmeHTa ¢ JE€KapCTBEHHO-MHIYIIMPOBAHHBIM
yomHeHueM uHTepBaia QT Ha ¢oHE aHTHAPUTMHUYECKHIX
MIPETIapaToB, HE BBIABHMJI CTAaTHCTUUECKH 3HAUMMBIX Pa3IIH-
Y MEXKITy ITPOIOIDKUTENFHOCTRIO HHTepBana T peak - T end
B TPYIIIax MaIMeHTOB ¢ HamuneM u 6e3 Hammaws JKT Trma

Tabnuua 6.
UEHTOB ¢ HammumeM u 0e3 Hammuus KT trma P
~ e3)71bManmul KOpPeIAyUoOHHO20 AHAIU3A
«IHPYIT» HE HAOIONATIOCH PA3JINUKI B HATMINH
CTPYKTYpPHOM TAaTOJIOTMH Cepjila, OfHaKo Qpar- HIDKT
merTanus QRS gamie BcTpeyanacek B Tpyrme ma- R
LIMEHTOB € epeHeceHHbIMU snn30aaMu KT Tuma P
«IHpyIT» (81% IpOTHB 21%) (p <0,01) [18] Str Kinanko-anaMHeCTHYECKHE TTOKA3aTEITH
JIaHHBIE COTIACYIOTCS C TIOyYeHHBIME Hamu pe- | JKeHnckuii mon 0,254 | <0,001
syneratamu (41,2% B Tpynme ¢ HEYCTOMYMBOW | [Ipuem amyperTnka 0,423 | <0,001
0 —
IDKT 1 14,9% B rpymme 6e3 KT, p=0,04). . Hammuue snmzonos monomopdroi XKT B anamuese | 0,320 | <0,001
Wurepsan JT kak Mapkep Keslya0uKOBOM
PETIONAPH3ALIH HMeET 3HAUCHHE, IPEKJIE BCe- Dnekrpokapauorpaduueckue mokasarenu Ha ¢pone npuema AAT
ro, y NALKEHTOB ¢ 3aMejieHueM BHyTpuxkeny- | [Ipogomxurensrocts nuteppana QT 0,444 [ <0,001
JI04KOBOTO TpOBeeHIs (py GlIoKaaax HOXEK | [Ipomomkutensrocts QTc (Bazett) 0,528 |<0,001
myuKa l'uca, a Taioke HpVH HAJIIAHI BRICOKOTO [Iponomxurensuocts JTc (Bazett) 0,554 | <0,001
MpoIeHTa xKemynodkoBor crumymsiun DKC).
[pomomxurensHOCTh HHTepBana QT y manHOU Aucnepens urepsana QT 0,344 | <0,001
KaTeropuy NalMeHToB yBelndeHa 3a cuer ymu- | Hucnepeuns unrepsana JT 0,326 [ 0,004
perust komuiekca QRS u ynuHenns genons- | dparmenramus kommiekca QRS 0,423 | <0,001
PH3ALMH, HO OTO HE JOMKHO aBTOMATHYECKH [y o np (QT/QRS) 0524 | <0001
OTHOCHTB X K IPYIIIE C BHICOKMM apUTMHYEC- - : -
KM prckom [11]. Koppuruposaunsriii uaaexec K9b (QTc/QRS) 0,529 | <0,001
Taonuua 7.
Pesynomamut oonopaxmopnozo ROC-ananusa
13 AUC J 95% Se, % Sp, % | III3, % | OI13, %
IIponomxurensHocTh QTc (Bazett), mc 4747 0,884 |10,77-0,99] 82,3 80,6 44,8 95,1
IIponomxurensHOCcTh JTC (Bazett), mc 388,3 0,908 [0,81-1] 88,2 79,6 49,7 96,6
Hucrniepcus naTepBana QT, mMc 87 0,683 |1[0,53-0,83] 47,1 93 57,1 91,2
Hucnepcust untepsana JT, mc 84 0,681 ]1[0,53-0,83] 52,9 86 42.8 91,7
Hunexec KOb (QT/QRS) 5,75 0,889 |[0,78-0,99] 88,2 87,1 57,7 97,6
Koppurupoansbiii uHaerc KOb (QTc/QRS) 5,81 0,901 [0,80-1,0] 94,1 84,9 57,1 98,7

[Ipumedanue: 3neck u nanee 113 - moporosoe 3HaueHne; AUC - miomaas mox KpuBoit; J{V - moBepUTeNbHBI HHTEPBAT,
Se - IyBCTBUTEIBHOCTD; Sp - cnenupuaHocTs; [1113 - monoxuTenbHas mporaocTudeckas 3HaanmMocts; OI13 - orpuma-

TEIbHAsA MMPOTrHOCTUIECCKAsA 3HAYUMOCTb.
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«mpys1» (p=0,12) [20]. OmHako cooTHOmeHNE HHTEpBaa T
peak - T end / QT 66110 BBIIIE Y TartrieHToB ¢ [DKT (p<0,001)
[20]. B mpyrom uccrienoBaHum, BKITIOYaBIeM 143 marmenTta
C JIEKapCTBEHHO-MH/IYIINPOBAHHBIM Y/UTMHEHHEM MHTEpBasa
QT u HapyIIEHUSAMH aTPHOBEHTPUKYIIIPHON TIPOBOIUMOCTH,
HAaIpOTUB, OBUIM BBISBICHBI JIOCTOBEPHBIE MEXTPYIIIOBbHIE
paznuyus B IPOAOIDKUTEIILHOCTH KOPPUTHPOBAHHOTO HHTEP-
Bana QT (p=0,02) m uareppana T peak - T end (p<0,001), O
HE BBISIBJICHBI PA3/IN4Ms B COOTHOIIEHHH MHTepBaia T peak -
Tend/ QT (p=0,27) [21]. B Hamem wccneoBaHIN 3HAYCHHS
MoKasarenel TpaHCMYpPaJIbHOW JUCHEPCUU PENoIsipU3alvn
JIOCTOBEPHO Da3iIMYINCh MEXKAY TI'PYNIIaMH MAlMeHTOB C
HammareM u Oe3 Hammumst CYU QT, omgHako He TPOIeMOH-
CTPUPOBAIN MPOTHOCTHYECKOTO 3HAYCHHS B OLEHKE PHCKa
BO3HMKHOBeHUs1 HeycTronunBoi [DKT.

B mocnenHne rompl MEpCHeKTHBHBIMUA B OTHOLICHHN
TIPOTHO3UPOBAHMS PUCKAa BO3HUKHOBEHHS KEITyI0UKOBBIX Ha-
pymennit putMa nipeactasisitoress DKIT mokazarenmy, xapakre-
prByroIIHe OaraHe MEXKIY KETyIOUKOBOH JEeNoNsIpr3anieii 1
penonspmsanmeit (nHaekc KOb 1 KOppUrHpoBaHHBIA HHIEKC
K9Bb). Taxk, Heckonpko mccnenoBanui [8, 9, 22| mpomeMoH-
CTPHPOBAJIM B3aUMOCBSI3b MEX/y JUIMHOW BOJIHBI CEpAl@ A,
MaTeMaTHYeCKH BBIpakaeMoii Kak ripormssenieHne DPIT Ha cxo-
POCTb TIPOBEIICHUS, U KU3HEYTPOKAFOIIIIMHI YKEITyIOYKOBBIMH
apurvusivia. Mccnenoparme H.Liu m coaBr. mokaszasno, 4to
uaTepBan QT cBszaH ¢ mponomkuTensHOCTRIO DPI, a mme-
HEHUS PONIOJDKUTENFHOCTH Komiutekca QRS coBmamaror ¢ u3-
MEHEHUSMH CKOPOCTH TIPOBEICHIIS TTOTEHITHAIA ISUCTBHA [8].

Tarke H.Liu u coast. [8] mpomemoHcTpupoBanu,
YTO BBEJCHHE OJOKATOpa KaJIMEBBIX KAHAJIOB JO(ETHIIH-
na npuBonuT K yBenmueHuto mHTepBaioB QT, T peak - T
end u uagexc KOB, Be3pBast IDKT B nmpenapare Mmuokapaa
kpomnmka. T.Robyns u coaBT. [9] BeIABHIH, YTO MPHEM CO-
Tasona yBenunuusaeT nHaekc KOb, B To BpeMs kKak NCTIONb-
30BaHMe (prexanHuaa cHIkaeT uHaekc KOb y mammentos
C MapOKCH3MAJIBHBIMHM HAKEIYJOYKOBBIMH apUTMHUSIMH.
Kpome Toro, B TOM ke MCCIICIOBAaHMN aBTOPHI CPaBHWIN
3HadueHus nHAekc KOb y 70 mamumeHTOB ¢ BPOXKICHHBIM
CYU QT ¢ NONoKUTETHHBIM TEHOTUIIOM U y 65 YIeHOB
CeMbU C OTPHULATENILHBIM T€HOTHUIOM. VX JaHHbIE MMOKa-
3amu, uto naaekc KOb u xoppuruposanuslii naaexc KOb
3HaunTeNnbHO ToBhImeHB Tpu CYM QT mo cpaBHEHHIO C
WICHAMH CEMbHU C OTPUIATENIbHBIM T€HOTHIIOM.

B wuccnenosannm [.Ardahanli m coaBT. cooOmaercs
O CTarHCTUYECKH 3HAYMMOM IIPHUPOCTE 3HAYCHUH HHJIEKC
K95 (p=0,013) u xoppuruposannsiii naaexc KD (p=0,023)
y manuenToB ¢ mHpekuueir COVID-19, B Tedenne 5 cyTok
TIPUHIMAIOMINX THAPOKCUXJIOPOXHH M a3UTPOMHIIMH, B OT-

Ilpoznocmuueckan 3HauuMocms I1eKMPOKaApOUOZpauiecKux
nokaszameneii ¢ OMHOWEHUU PA3GUMUS HEYCMOUUUE0T noaumopghuon KT
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CYTCTBHE JIOCTOBEpHBIX M3MeHeHni nHTepBaioB QT u QTc
(p=0,22) [23]. A.Afsin u coaBT. ncciemoBany 3QHeKT mprema
aMHOapOHa Ha ITOKAa3aTe Il KOPPUTUPOBaHHBIN HHAEKC KOy
MAMEHTOB C MapoKcu3ManbHOH (opmoit DI o cpaBHEHHIO
C KOHTPOJILHOM IPyMIION U BBISIBUIIH, YTO 3HAYEHUS TPYIION
1 BBISIBHJIM, YTO 3HAYCHHS KOPPUTUPOBaHHOTO MHekca KOb
B 00enX rpymax ObUI COnocTaBUMEI (4,4 + 0,6 potus 4,2 +
0,4; p >0,05), a 3rauenmns iICEBc umenn craTucTiyecku 3Ha-
grMble pazmans (4,8 £ 0,6 mpotus 4,3 + 0,6; p=0,001) [24].

B mamem wucciaenoBannm 3HaueHus uHuaekca KObB
u KoppurupoanHoro mHAekca KOb n ux mpupoct Obum
JIOCTOBEPHO BBILIE B TPYIIE NALMEHTOB C HEYCTONYMBOM
IDKT (p<0,001). bonee Toro, 3Ha4eHHE KOPPUTUPOBAHHO-
ro mHAekca KOb >5,81 Opuio Hanbonee WHPOPMATHBHBIM
MPETUKTOPOM Pa3BUTHS JIEKapCTBEHHO-WHYIMPOBAHHON
IDKT (OI1I=7,294, 95% AU [4,245-11,532]) n3 Bcex uccie-
JTIOBAaHHBIX TOKa3areneil. [1o pesymsraram ogHO(aKTOPHOTO
ROC-ananmza 3HaueHne KOppUrHpoBaHHOTO HHAekca KOb
>5,81 IpONEMOHCTPUPOBAJIO CaMYyIO BBICOKYIO YYBCTBH-
TenbHOCTh (94,1%), a Takke TOBOJIBHO BBICOKYIO CIICIIH-
¢uaHOCTS (84,9%) 1 Iomans ox ROC-kpusoii (0,901).

Harre ncciieroBanme MMeIio HEKOTOPbIE OTPaHMUECHUS.
Bo-niepBbIX, OblIa HccIen0BaHa OTHOCHTENBEHO HEOOMbIIIast
BBIOOpKa MAlMEHTOB C JICKAPCTBEHHO-WHJYIIMPOBAHHBIM
yammaeHreM uHTepBania QT, M B Hee OBUTH BKITFOUCHBI
TOJIbKO TAIMEHTHI, MOTy4YaBIINe aHTHAPUTMUUYECKUE Mpe-
maparel Il kmacca (ammomapoH u cortanoin). Bo-BTopsix,
MIPOIOIDKATENFHOCTH Komiiekca QRS, maTepBanoB QT u T
peak - T end MOXeT M3MEHATHCS M3-32 PEMOACTHPOBAHUS
neBoro >kemynouka npu CH, Al a taxxke npyrux cormyt-
CTBYIOIINX 3a00NIeBaHUSIX. OTH (DAKTOPBI OTpPaHMIUBAIIH
HETIOCPENICTBEHHYIO OIECHKY 3(deKkTa aHTHAPUTMHICCKAX
npernaparoB. TakxKe, 1OCTOBEPHOCTH IOITYyYEHHBIX 3HaUe-
Huit naAekca KOb n koppuruposannoro uaaexca KOb He
OLICHMBAJIACh BO BPEMs BBIIOIHEHMS WHBA3HBHOTO 3JIEK-
TPOPHU3HOIOTHYECKOTO HCCIeNoBaHMsA ¢ n3MepeHueM DPI1
1 PAcyeTOM JAJIMHBI KapANATbHON BOJHBI A.

3AKJIIOYEHHUE

VY naunuenroB ¢ HeycroituuBoi IIKT nHa ¢one ye-
KapCTBEHHO-UHAYIIMPOBAHHOTO yanuHeHus nuTepsana QT
OTMeUaIuCh OoJiee BHICOKHE 3HAYCHUS MPOAOIIKUTEIBHO-
ctu koppuruposannoro murepsana QT u JT, nucnepcun
untepanioB QT u JT, a Takxe nunaexca KOb u koppurupo-
BaHHOTO HHAEKca KOb.

CaMbIiM HWHGOPMATHBHBIM MPEIAKTOPOM HEYCTOM-
guBoi [DKT siBnseTcs 3HaueHHE KOPPUTHPOBAHHOTO MH-
nexca KOb >5,81 (OI11=7,294, 95% JIU [4,245-11,532]).
ITo uroram onHodakroproro ROC-a-
HajJu3a 3HAuYeHHE KOPPUTHPOBAHHO-
ro ungexkca KOb >5,81 mpomeMoH-
CTPUPOBAJIIO BBICOKHE MOKa3aTeNln

Taonuua 8.

o111 95% I yyBcTBUTENbHOCTH (94,1%) 1 cneu-
84,9%), -
Tponomkurensrocts QTc (Bazett) > 474,67 mc 2444 | 2.6477461 | ‘uanoctn (84.9%), a raie o
CTaTOYHO BBICOKYIO ILIOIALb O]

Iponomxurensnocts JTc (Bazett) > 376,67 mc 3,567 | 2,404-5,295 ROC-kpuBoii (0,901).
Koppuruposaunsrit nagexe K95 (QTc/QRS) > 5,85 | 6,459 | 4,171-10,343 VYunureiBasg TOMYYEHHBIC HAMH
Unnexe KB (QT/QRS) > 5,75 7294 | 4,245-11,532 p?g‘ﬂams 3Havenue uunexca Kob

>

Jlucriepcus mutepsana QT > 87 Mc 4706 | 2,609-10,210 | =3O MOKCT HCTOIBLSOBATHCL AT
MMPOTHO3UPOBAHUA BO3HUKHOBCHUS
Hucnepcus unrepsana JT > 76 mc 4,412 | 2,202-8,837 Heycroitunsoil IDKT y mamueHtos ¢
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JIEKapCTBEHHO-MHAYIIMPOBAHHBIM YIAJIMHEHHEM HHTEPBaa
QT Ha ¢done mpueMa aMHOIAPOHA U COTAJIONA B JIOTIOTHE-
HHUE K CyNIECTBYIOIINM 3JIEKTPOKAPIUOTrpauiIecKuM Io-
kazaremsMm. [IpuHIMas BO BHIMaHHE HEOONBIION pa3Mep

ORIGINAL ARTICLES

HCCIeayeMOi BEIOOPKH NallMeHTOB, BO3MOKHOCTD ITpHUMeE-
HEHHs JTaHHOTO TOKasaTelsl TpeOyeT MpoBepKH Ha Ooiee
MHOTOYHCJICHHON TPyYIIIE MAIMEHTOB, C YyUYETOM MPOBO/IH-
MO (hapMaKOTepanuu 1 CTPYKTYPHOU aTOJIOTHH CepALIa.
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AHAJIN3 HAPYILIEHUM TIPOBOJIMMOCTHU CEPAILIA Y B3POCJIBIX ITAIIMEHTOB B PAHHEM
IMTOCJIEOITEPALIMOHHOM ITEPHUO/IE ITOCJIE OITEPALIMN O3AKHN
H.B.Makaposa, C.C./lypmanos, I[1.A.barpakos, B.B.ba3blieB
DI'BY «Dedepanvuvtii yenmp cepoeuno-cocyoucmoiu xupypzuuy Munucmepcmea 30pasooxpanenusa Poccuiickoii
®Deoepayuu, 2. Ilensa, yn. Cmacoasa, 0. 6.

Heas. Ouennts HapymeHus nposomsmeii cuctemsl cepana ([ICC), Bo3HHKIINE B paHHEM IIOCICOTIEPAIIHOHHOM
TIePHOIE MTOCIIE TIPOTE3NPOBaHM aopTainbHOro Kianana (AK) mo merony O3akn.

MeTtoawb! ucciaenoBanus. lccnenoansr 256 maueHToB nocie npoueaypbl O3aku. VICKITFOYeHB TAIIMEHTHI ¢ aHAM-
HE30M OTKPHITHIX OMepaIiii Ha cepirle, ¢ MMINIAaHTHPOBAHHEIM 3JeKTpokapanoctumymnaropoM (DKC), ¢ mocrosHHON
¢$ubpmIIsIIAe#t TIpeIcep A, TP OTHOMOMEHTHON orepanni O3aKku ¢ KOPPEKIHEH IPyToil MaTOIOTHH, TIPY TOBTOPHOI
orepannu Ha AK B Ompkaiiimme monroza, mpy rudenn ManrueHTa, ManrueHTsl 10 18 JeT, mpu HeBO3MOKHOCTH aHali3a
muHamukn Hapymennit [ICC. Cpennamit Bozpact 57,9+11,1 net, myskckoit mon 119 genosek (46,5%), MHAEKC Macchl Tena
29,745,5 xr/m?, caxapubiii nuabet y 40 (15,6%), anamues Hapymenuit mpoogumocti y 10 (3,9%), mapyuierns [ICC na
ncxonHoit anexrpokapanorpamme (OKI) y 32 (12,5%). Hapymienns mpoBOANMOCTH OIEHUBACE 110 JAaHHBIM aHaAMHE3a
u pesyasraram JKT.

PesyabraThl. B panHem mocneoneparmionHoMm mnepuone Hapymerus [ICC 3apeructpupoBaHbl y 35 MaIiieHTOB
(13,7%), n3 mux y 27 (10,6%) BrepBeie Bo3HUKIH, ¥ 8 (3,1%) panee cymecTtBoBann. K MOMEHTY BBIIHCKH CTOWKHE
Hapymenus [ICC (BrepBple BOSHHUKIINE U B CIyYae MPOTPECCHPOBAHISI paHee CYIICCTBYIOIINX OJIOKA) COXPAaHWINCH Y
11 (4,3%): y 8 (3,1%) Gnmokansr HOXEK, ¥ 3 (1,2%) - aTpHOBEHTPHUKYISIPHBIC OI0Ka/IbI, MOTPEOOBABIINE UMILIAHTAIINN
noctostarHoro DKC. [Marmentsr ¢ OKC mmenn ncxonHsie HapyIieHus nposeaeHus. Hanbomnee gacteim HapymerneM [ICC
SIBUJIACh OoKana neBoi HoxkH myuka ['mca (JIHIIL) (45,5%). AnannsupoBanbl 14 mepeMeHHBIX B KaYECTBE MPEANKTO-
POB BO3HMKHOBEHHMS WM TporpeccupoBanns Hapymenuii [ICC. BoisiBieHO /1Ba HE3aBUCHMBIX MPEIUKTOpA - HATHIHE
HapyIIeHni npoBeneHus Ha ncxogHoi DKI' 1 BpeMs MCKYCCTBEHHOTO KPOBOOOpAIICHUS. Y TMAIIEHTOB CO CTOWKUMU
HapyHICHUSIMU TTPOBOANMOCTH B ITOCIICONEPAIMOHHOM MEPHO/IE HYallle BCTpedanrch Ookazp! Ha nexonHoi OKI - 36,4%
10 cpaBHEHHMIO ¢ manueHTamu 6e3 Hapymenuit [ICC noce oneparmmn - 11,4% (p=0,035) n ormevanace GosbIias mpo-
JOJDKUTEIFHOCTh HCKYCCTBEHHOTO KpoBooOpamenns 140,6+41,1 mun. u 122,4+26,1 muH. coorBeTcTBeHHO (p=0,030).

3akmaiouenune. Hanbonee yacTeiM HapyIIeHHEM TIPOBeACHNUS sBMIack Onokamga JIHIIT. Hu omHO BriepBBIe BO3HHK-
1iee HapyluIeHHe TpoBeieHns He npuBeno K uMiutantaimn DKC. He3aBuCHMBIMU MTPEANKTOPAaMH BOSHUKHOBEHUS WIIH
mporpeccupoBanus cToiikux HapymeHwid [ICC sBuIHCh HanW9Ire HCXOAHBIX HapymeHwui nposeaenus Ha DKI™ u Bpems
HCKYCCTBEHHOTO KPOBOOOpAIICHNSI.

KuroueBble ci10Ba: aopTanbHbIiA Kianas; ornepanns O3aky; HapyIICHN IPOBOSIICH CHCTEMBI CepLa; aTpHOBCH-
TPHUKYJspHAs OI0Ka/aa; MICKYCCTBEHHOE KPOBOOOpAIIeHHE
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ANALYSIS OF CARDIAC CONDUCTION DISORDERS IN ADULT PATIENTS IN THE EARLY
POSTOPERATIVE PERIOD AFTER OZAKI SURGERY
N.V.Makarova, S.S.Durmanov, P.A.Batrakov,V.V.Bazylev
FSBI Federal Center for Cardiovascular Surgery of the Ministry of Health of Russia, Penza, 6 Stasova str.

Purpose. To assess the disorders of the cardiac conduction system (CCS) that occurred in the early postoperative
period after aortic valve (AV) replacement by the Ozaki method.

Methods. The study included 256 patients after a successfully performed Ozaki procedure. Patients with a histo-
ry of open cardiac surgery, with an implanted pacemaker, with permanent atrial fibrillation, with simultaneous Ozaki
surgery with correction of another pathology, in case of repeated surgery on AV in the next six months, with lethal
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outcome, under the age of 18 years, when it is impossible to analyze the CCS dynamics were excluded. The mean age
was 57.9+11.1 years, the male sex was 119 people (46.5%), the body mass index was 29.7+5.5 kg/m?, diabetes was
observed in 40 patients (15.6%), anamnesis of CCS disorders in 10 (3.9%), CCS disorders on the baseline electrocar-
diogram (ECG) in 32 (12.5%). Conduction abnormalities were assessed according to the anamnesis and the results of
daily ECG recording.

Results. In the early postoperative period, CCS disorders were registered in 35 patients (13.7%), of whom 27
(10.6%) had their first occurrence, and 8 (3.1%) had previously existed. By the time of discharge, persistent CCS dis-
orders (which occurred for the first time and in the case of progression of pre-existing blocks) remained in 11 (4.3%): 8
(3.1%) had bundle branch blocks, 3 (1.2%) had atrioventricular blocks that required implantation of a permanent pace-
maker. Patients with pacemaker had initial conduction abnormalities. The most frequent dysfunction of the CCS was the
left bundle branch block (LBBB) (45.5%). We analyzed 14 variables as predictors of the onset or progression of persistent
CCS disorders. Two independent predictors were identified - the presence of conduction abnormalities on the baseline
ECG and the time of cardiopulmonary bypass. In patients with persistent conduction disturbances in the postoperative
period, CCS disorders on the baseline ECG were more common - 36.4% compared with patients without CCS disor-
ders after surgery - 11.4% (p=0.035) and there was a longer duration of cardiopulmonary bypass 140.6+41.1 min. and
122.44+26.1 min. respectively (p=0.03).

Conclusion. The most frequent disorder of the conduction was the LBBB. None of the first dysfunctions of CCS led
to the implantation of the pacemaker. The presence of initial ECG conduction disturbances and the time of cardiopulmo-
nary bypass were independent predictors of the occurrence or progression of persistent CCS disorders.

Key words: aortic valve; operation Ozaki; cardiac conduction system disorders; atrioventricular block; time of
cardiopulmonary bypass
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Aopranbablii cteHo3 (AC) SBIIETCS OMHUM W3 HaH-
Oonee pacpoCTPaHEHHBIX KIAMAHHBIX MOPOKOB CEpALA
B3pociioro HaceneHus. M3ommpoBanubii AC BCTpedaeTcst
B 1,5-2% cny4aeB mpHOOPETEHHBIX ITOPOKOB KJIAIIAHOB
ceplua, OJHAKO B COYETAHUU C TOM WJIM MHOU CTENEHbIO
AOPTaNBbHON HEZOCTAaTOYHOCTH - ropas3no dame a0 23%.
XUpyprudeckoe MPOTE3UPOBAHNE AOPTAIBHOTO KiIamaHa
(ITAK) u TpaHCKaTeTepHas HWMIUIAHTAIMA A0PTAIBHOTO
knamana (TUAK) - manbonee mpu3HaHHBIE BHIBI OIepa-
THBHOTO JICYCHHS a0pTANBHBIX TOpPOoKoB [1, 2]. B mocnen-
Hee JecsaTuieTne Bce Oobllee pacrpocTpaHeHHe IpHoo-
peTaeT KOppeKLusl a0pTAIBHBIX TIOPOKOB C IPUMEHEHHUEM
ayTtonepukapaa mo metoxy Oszaku (Ozaki). JlanHas merto-
JIKa IPEKPacHo cedsl MPOJEMOHCTPHPOBAIA y MAEHTOB
C Y3KUM (PHOPO3HBIM KOJBIIOM AOPTHI, TPH ITPOTHUBOIIO-
Ka3aHUAX K MOKU3HEHHOMY IIPHEMY aHTHKOArylsHTOB,
3a CYET COXpaHEHMs BKJIaZa KOPHS A0pThl B CEPACYHYIO
(YHKIMIO 3HAYUTENBHO YydIlalia TeMOAWHAMUKY [3-5].
Hapymenns nposomsmieii cuctemsl cepaia (IICC), BozHu-
KaloIllie B PaHHEM IIOCJICONEPAlMOHHOM HEPHOJE, MOTYT
yCyTyOIsATh TEUCHHE MTOCIIEONEPAMOHHOTO IIEPHOA U UC-
XOJIbI JIFOOOTO BapHaHTa ONEPATUBHOTO JICUCHHUS TIOPOKOB
aoOpTaJIFHOTO KiamaHa. Pa3BuTHE aTpHOBEHTPHKYISIPHBIX
(AB) u BHyTpmxemynoukoBeix (BJXX) Omoxam oTHOCAT K
Haubonee yacteiM HapymeHusM [ICC mocne onepanmii Ha
KopHe aopThl. briokana neBoit Hoxku myyka [mca (JIHIIT)

U MOTPEOHOCTH B TOCTOSHHON MPaBOXKETYIOYKOBOU CTH-
MYJSIIANA  CITIOCOOCTBYIOT Pa3BUTHIO JIEBOXKEIYJOUYKOBOH
JIMCCUHXPOHUH, TIOBBIIAIOT PUCKU Pa3BUTHUS CEPACUHON
HEJI0OCTaTOYHOCTH M CMEPTHOCTH (PaHIOMHU3MPOBAaHHBIC
kimHngeckue uccieaosanns MOST, MADIT II, DAVID).
brnokana JIHIIT noce TUAK Berpeuaercs B 5-65% ciry-
gaeB, AB-Omokama, TpeOyromasi HMIDIAHTAIIH SIEKTPO-
kapauoctumyisitopa (9KC) B 9-49% B 3aBucumoct oT
KOHCTpYKIMM KianaHa, B cpeanem 20,8%. Ilocnme ITAK
Hapymenus [ICC Berpeuatores B 4,5% u 1,5-6,9% ciy-
gaeB cOOTBeTCTBEHHO [6-10]. B GompmmHCTBE padort, mo-
CBSIIICHHBIX KOPPEKLHH IOPOKOB A0PTAJIFHOIO KiamaHa
(AK) mo metoxy O3aku, MPUCYTCTBYIOT JIUIIb CAMHUIHEIC
YIIOMUHAHUS O TOcieonepanuonnsix Hapymenusx [1CC,
MIO3TOMY HEM3BECTHO HACKOJIBKO JIaHHBIE OCIIOKHEHUS Xa-
paKTepHBI U1 TAKUX MAIMEHTOB. [103TOMY L1eJIbI0 HaIeTo
HCCIIeIOBaHMs sBIiIach oneHka Hapymennid [ICC B pan-
HEM IIOCJICONEPAlMOHHOM MEpHOJIE MOCie MPOTEe3UPOBa-
Hust AK mo metoxy O3axm.

MATEPHUAJI 1 METO/1bI
NCCIEJOBAHUS

B ®ICCX r. Ilensa omneparust O3aky BBITONTHACTCS
¢ 2015 rona. C suBaps 2017 roga no nexabps 2020 roxa
Obl10 BBIMONIHEHO 607 omepanuii U30JUPOBAHHOTO MPO-
tesupoBanust AK no meroxy O3aku, a Takke IpOTE3UPO-
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Banus AK mo meromy O3aku B COYETaHUH C KOPPEKIUEH
JIpyroil cepeuHoi u BHECepAeuHOH naronoruei. 13 stoi
KOTOPTHI MALMEHTOB HAMH OTOOpPAHBI M PETPOCIIEKTHBHO
aHAJIM3UPOBAHBI TAIIMEHTHI TOCJIE W30JIMPOBAHHON MpO-
neaypsl O3aku 1 mociue nportesupoBannst AK mo metomy
O3aky C TPOTE3MPOBAHWEM BOCXOASIIETO OTENa aop-
Thl. MBI MCKIIOYMIM M3 HCCIEIOBAaHMS OJXHOMOMEHTHBIE
KOMOWHHMPOBAaHHBIE BMEIIATENbCTBA, IIpeclenysl Lelb
MHUHHMH3HPOBATh WX BIUSHNE Ha BHYTPUCEPAEUHOE IIPO-
BeJeHue. Meroauka koppekuuu nopokoB AK ¢ ucnonb3o-
BaHMEM ayTolepuKap/a 1mo Meroxy O3aku onmcaHa paHee
[11]. TToxa3aHus K OTIEPAIIH OTIPEEISIIICE Ha KOHCIITIY-
Me CIEHHUATNCTOB KapAHOLEHTpa II0CNe MPOBEAECHHOTO
o0cne10BaHMs, BKIIOYAIOIIEr0 KPOME PYTHHHBIX KJIMHH-
KO-1a0OpaTOPHBIX METOIOB MCCIICIOBAHUS 00S3aTEIEHYIO
peructparurio snekrpokapauorpammbel (OKI) B 12 orBe-
JICHUAX, dXOKapauorpadpuio, KopoHapoaHruorpaduio, ay-
IUICKCHOE CKaHWpOBaHWE OpaxuonedanabHBIX apTepHil U
apTepuii HKHUX KOHEYHOCTEH, XOITEPOBCKOE MOHUTOPH-
posarue DKI' (XM OKT') B reuenue 24 gacos (110 mokasa-
HUSM), KOMITBIOTEPHYIO TOMOTpadHIo cepara ¢ KOHTPACT-
HBIM yCHJICHHEM (T10 TIOKAa3aHUSAM).

Kpurepnn BKIIOUEHMS: YCIICIIHO BBITOJHEHHOE
n3onupoBanHoe nporesnpoBanne AK mo metomy O3aku u
npote3upoBanne AK mo meroxy O3aku ¢ mpoTe3MpOBaHU-
€M BOCXOJISIIIIETO OTZETa aOPTHI.

Kpurepun uckmouenus:

* aHAaMHE3 IPEIIECTBYIONINX OTKPBITBIX XUPYPTUUECKIX
BMEIIATENILCTB HA CEPIIIE;

e omHOMOMeHTHas omnepauust Ha AK mo meroxy Ozaku ¢/
0e3 MpOTe3UPOBAHUS BOCXOIAIICH AOPTHI C KOPPEKIHEH
Jpyroi KapAuaabHON UM SKCTpaKapAUaIbHOM 1aTOJIOT1Y;
* TOBTOpPHAs KOPPEKIHsI a0PTAILHOTO ITOPOKA B TEUCHHE
OmmKarIInX 6 MECSIIEB;

e ruOesb MMauenTa;

e Bo3pact <18 ner;

e panee uMIDIaHTHpOoBaHHEI JKC;

e xpoHHYeckas popma GUOPHMILIAIIIH IPEACEPani;

* HEBO3MOXHOCTH aHanmu3a nuHamuku Hapymernid [ICC
10 TEM WJIM UHBIM IPUYUHAM.

Bcero B mccienoBanue Bonwio 256 denosek. Hapy-
LIEHUsI TPOBOANMOCTH OIIEHHBAJINCH TI0 JaHHBIM aHAMHE-
3a U 10 pe3yibTaraM exxenHeBHor peructpanuu DK mo u
mocne oneparym, XM OKI' (mpu nmokazanusax). Xapakre-
PHUCTHUKH MAIMEHTOB, BKJIIOYEHHBIX B HCCIIEJOBaHNE, TIPE-
CTaBJIEHBI B TA0OM. 1.

VYkazaHus Ha HapyUIeHUs] IPOBOJMMOCTH B aHAM-
Hese umenn 10 manuenToB: 1 marmuent - 6mokany JIHIIT,
2 - Omokamy mpaBod HOXKH Tyuka l'mea (ITHIID), 2 -
AB-6nokany I ct., 5 - AB-6mokany II u Il ct. V nByx u3
st 60ibHBIX ¢ AB-0mokanoii I ct. u 11 ct. 2:1 umenuch
JIOOTICPAIIMOHHBIC MOKA3aHMUs K IUIAHOBOW HMMIUIAHTAIMN
OKC, nm 6pumn ummutanTapoBansl DKC B pexxume DDDR
nocie ornepanuu O3aku BTOPBIM ATANOM. Y TpeX Apyrux
MOATBEPKIEHUN HapylieHuid AB-npoBeneHust BO BpeMs
JTAaHHOHM TOCTIMTAJIN3alliy HE BBISBICHO, MTOKA3aHUS K UM-
rranTanuy DKC He moATBep K IeHBI, 32 HUMH ITPOJOJKEHO
JUHAMUYecKoe Habmronenne. Y 32 mannueHToB PH IOCTY-
mwiernu 1o garaeiM DK, XM OKI (npu mHammaun) oOHa-
pyxenbl HapymeHus [ICC. Bunsl nCXOAHBIX HapyUICHUH
MIPOBEICHUS [IPE/ICTABIICHBI B Ta0M. 2.
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Cmamucmuyeckuii ananus

Bce xnmHMYecKHe JaHHBIE MAIMEHTOB OBLIM B3STHI
U3 DIEKTPOHHOHM ucTopuu Oonesnn («Meamanor» 7.10
BO119). Craructuyeckass o0pabOTKa pe3yibTaToB OCY-
HIECTBISUIaCh € MOMOINBI0 mporpammel IBM® SPSS®
StatisticsVersion 21 (21.0.0.0). Brmmonnena mnposepka
BCEX KOJMYECTBEHHBIX NMEPEMEHHBIX Ha THIT pacrpesere-
HUSI ¢ ToMoIIbio kputepust Komvoroposa-CMupHOBa, rpa-
(HUECKH - ¢ TOMOIIBIO KBAPTHIIBHBIX JUArpamMM, a Takke
ToKasareneil acumMMeTpun u dkcnecca. [lpu cummerpnd-
HOM pacIpe/IeNICHNH Pe3yiIbTaThl BEIPAKEHBI KaK CpeiHee
apuMeTHuecKoe M CTaHAapTHoe oTkiIoHeHune (M=SD).
Ecnu pacnpenenenue He SBISUIOCH CHMMETPHYHBIM, TO
3HAYCHUS TIpecTaBieHbl Meananoi (Me) u MHTEpKBap-
TWIBHBIM pa3MaxoM B BHJIE Pa3HOCTH MEXAY TPETHUM U
NepBBIM KBapTWISIMU. KauecTBEHHBIE JAaHHBIC ONMCHIBA-
JIM ¢ IOMOIIBIO YacToT (n) U jojei (B mporeHTax). Puckn
OLICHMBAJIM C WCIIOJBb30BAaHUEM IIOIIArOBOTO MHOTO(AK-
TOPHOTO JIOTUCTUYECKOTO PErpecCHOHHOro aHamusa. [lo-
CJIeIHUH OBLT MCIIONIB30BaH C LENBIO M0A00pa MHOXKECTBA
HE3aBHCUMBIX ITPEANKTOPOB, BKIIIOUCHHBIX B CTATHCTHYEC-
KyI0 MOJIeJIb, OKa3bIBAIOIIEr0 BIUSHUE Ha 3aBUCHMYIO
NepeMeHHyI0 (CTOMKHE HapylmIeHNus HpPOBOJMMOCTH B
TIOCJICOTNIEPAIIOHHOM IIepuoyie). JlaHHble TpencTaBIeHbI
JIOCTUTHYTBIM YPOBHEM 3HauuMocTH (p) u 95% noBepu-
TesbHBIM MHTepBasioM (95% JAN). Kputnuecknit ypoBeHs
3HaunMocTu npuHAT 3a <0,05.

HOJYYEHHBIE PE3YJIBbTATbI

B panHEeM mociieonepannoHHOM IIEPUOAE HapyIIe-
HUSI TIPOBOJMMOCTH 3apPETHCTPUPOBAHBI y 35 MAalMEeHTOB
(13,7%), n3 mux y 27 (10,6%) BIiepBBIe BO3HUKIN TOCTE
onepanuu (KT mpu moctyrmuiennn 6e3 Hapymenns [ICC),
y 8 (3,1%) panee cymectBoBanu. VI3 BiepBble BOSHUKIINX
(«ocTpeix») Hapymenuit [ICC y 21 manmeHTa perucTpu-
posamace 6mokama JIHIIL, y 2 - 6moxama ITHIIL, y 2 - 6710~
kama mepenHeit sersu (I1B) JIHIIL, y 2 - AB-Gmokana |
ct. lHTepecHo OTMeTHTh, uTO U3 27 CIy4aeB «OCTPBIX»
HapyIICHUH MPOBEICHNS K MOMEHTY BBIITHCKH TTaTOJIOTHS
coxpanmiach y 4 (6mokama JIHIID), u HU OHO BIEpBEIC
Bo3HuKIIee HapymmeHue [ICC He mpuBeno K mporpeccupo-
BaHUIO ¢ rocneayromeil nmmrantanueir DKC. HampoTus,
y 3 u3 8 ManmMeHTOB ¢ paHee CYIICCTBYIOUIUMHE HapyIle-
HUSIMH TIPOBEACHUS pa3Bmiach AB-Omokana, morpeboBas-
mras umroiaaTaua JKC B Ty ke rocnuTamm3anmio (2-ple,
6-p1¢ u 13-pIe CyTKHM), y 2 U3 8 MaMEHTOB OTMEYaIOCh
mpexopsmee yxyamenue creneHn AB-nposenenus, He
TpeOytoree mocTostHHOTO Teficmekepa. [lammentsr ¢ DKC
MMENN UCXOIHBIC HapymeHus npoogumoctd Ha DKI: B
nepBoM ciydae - Omokana ITHIIL, Bo Bropom - AB-0mo-
kaga 1 ct. + Omoxama ITHIIIT + Gmokama IIB JIHIIL, B
TperbeM - Omokana JIHIIT. [Toka3aHusAME K UMIUTaHTALINH
OKC mocmyxunu monHas AB-610kaza B mepBoM cirydae,
AB-6nokana II ct. Bo BTopoM u TpeTheM ciaydae. K mo-
MEHTY BbINUCKH cToiikne Hapymenus [ICC, kak BriepBble
BO3HHKINKE y TIAIIMEHTOB C NUCXOAHO Hem3MmeHeHHoH JKIT,
TaK M CIy4au MPOTPECCUPOBAHMS PaHEE CYIIECTBYIOIINX
6nokaz mpoBeneHus, coxpanuinch y 11 (4,3%):y 8 (3,1%)
Omoxansl HOXKEK, y 3 (1,2%) - AB-O6mokanbl, moTpeboBas-
mme umrmiaaTanun nocrosaaoro JKC. Tleproneparion-
HBIC TIapaMeTPHI IIPEICTaBICHBI B Ta0II. 3.
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Crnemyer oOpaTHTh BHUMaHHE, YTO MPH KOHTPOJb-
HOM OocMOTpe apuTtmoiora, peructpanuu K[ u ompoce
OKC Tompko B mepBOM ciydae coxpaHmiack AB-Omoxa-
na III ct. u 3aBucumocts ot DKC (VP 100%), Bo BTOpOoM
cydae AB-6mokama paspemmiack 1o [ ctT., B TpeTheM -
Ha ¢oHe ucxoqHo Omokaxsl JIHIIT Bo3HMKANH T30
yxyamenus: AB-nposenenunst (VP 47,4%). Kontponbubie
OCMOTPHI OCYIIECTBIICHB B pa3Hble Cpoku (Ha 1-e, 3-pH
CYTKH 1 uepe3 13 MmecsieB cooTBeTcTBEHHO). 13 8 marm-
€HTOB CO CTOWKMMHM IOCJICONEPALUOHHBIMI HapyIICHHS-
mu BXX-nnpoBogumocTy 1aHHBIE NTOJyYEHBI OT 5 B CpoKax
or 8 o 13 mecsues nocie onepauud. B 3 ciyvasx mpo-
M301III0 pasperneHue 6mokan nposenenus (JIHIIT, ITHIIT,
[IB JIHIIT), B nByX coxpanmiack Omokaaa JIHIIT 6e3 mpo-
IPECCHPOBAHUSL.

B 3aBucnMocTH OT HaMW4MS WM OTCYTCTBHUS BIIEp-
Bbl€ BO3HMKIINX CTOMKMX HapylIICHHI NpPOBEAEHHS Ha
OKI' B JeHp BBIMMCKHM W3 CTAlMOHApa IMAIMEHTHl ObUIN
KIIaCCU(HUIIMPOBAHBI HA JIBE TPYIIIHI C IETBIO OLIEHKH BO3-
MOKHBIX HPEIUKTOPOB HAPYIICHHUS ITPOBEICHUS B ITOCIE-
OIIepalliOHHOM Tieproze. JlaHHbBIe IPeICTaBICHEI Ta0. 4.

['pynmbl mManyeHToB HE pa3iIMyalich MO BO3PAcTy,
TI0JTy, MHJIEKCY MacChl TeJa, yKa3aHWsIM B aHAMHE3€ Ha Ha-
pymenns [ICC, Hanmauio caxapHOTo quabdeTa, BTOPHIHO-
TO 9H/IOKAP/IUTA, STHOJIOTHH U TUILY a0pTaJIbHOTO MOPOKa,
xommaecTBy cTBOpok AK, Tumy oneparmn, euroSCORE 11,
BPEMEHU MILEMUU MHOKapza. Y NalUEeHTOB CO CTOMKUMU
HapyLIEHUSIMU TIPOBOANMOCTH B TIOCJICONIEPAINOHHOM IIe-
puoze 4damie Bcrpedanuchk HapymeHus [ICC Ha rcxoqHOH
OKT - 36,4% 1o cpaBHEHHIO C MAIlMEHTaMH 0€3 CTOHKUX
nHapymenuii [ICC nocne onepanun - 11,4% (p=0,035) n
OoTMedanach OoMbIIas MPOJOJKUTEILHOCTh HCKYC-

CTBEHHOr0 KpoBooOpaiwienust 140,6+41,1 muH. w00

122,4426,1 mun. coorBercTBeHHO (p=0,030).
Hamu npoananmsupoBaHsl 14 epeMeHHBIX B

ORIGINAL ARTICLES

[6-10, 12]. [To panee omyONMMKOBaHHBIM JAHHBIM IOCIE
[TAK croiikast momHast AB-610kama pa3BuBaercs B 3-6,9%
cirydaeB [6-10]. CormacHO pesynbraraM HeJJaBHETO MCCIie-
nmosanust SURTAVI (n=1746) morpedHOoCcTs B DKC mocne
ITAK cocraBuna 6,6%, nociie TMAK ¢ ucnoinb3oBaHHEM
camopacmmpsieMoro knamnasa - 25,9% [9]. B uccnenosa-
Hun PARTNER (n=2032) pasurne AB-0mokaznpl, mpu-
Beamreit k umrmutantanun OKC, 3apernctpuposano B 6,9%
cirygaes niocine ITAK u B 8,5% nocne TUAK ¢ ucnonszo-
BaHHEeM OayutoHOpacmmpsiemoro kinarmana [10]. Bmepseie
Bo3HuKmIas omokana JIHIIT mocne TUAK pa3BuBaercs mo
JTAHHBIM psifa aBTOpoB y 5-85% mammenTos, mocie [TAK -
y 4,6-5,7%. Y nmanneHros, ¢ paHee CyIIecTBOBaBIIeH O110-
kagoit [THIII, pasButue 61okaner JIHIIT Hecer mporHo-
CTHYECKHA HEONaronpUsATHYI0 IEHHOCTh M HEHU30eKHO
MIPUBOIUT K mTonHON AB-6moxkane [8, 12, 13].

B ommune oT 3y4eHHBIX B KPYIHBIX HCCIIEI0BAHH-
sx HapymeHusx [ICC nocne [TAK u TUAK, ananu3 Hapy-
HIEHUH MTPpoBeeHUs Tociie onepannu O3aKku panee He Mpo-
BOAMIICA. B myOnukanusax B JIydiiem ciaydae BCTPEUaroTcs
€IMHUYHbIEC YIIOMHUHAHUS 00 MMIUIAHTALUK ITOCTOSHHOTO
OKC 06e3 aHanm3a MpEeNNIeCTBYIONNX U IOCIEOIEpaI-
OHHBIX HAPyLICHUI PUTMA, TTOCIYXXHMBIINX TOKa3aHUSIMA
K uMIIanTanuy. I1o 1aHHBIM HEOOJIBIIOTO HCCIIEIOBAHMS,
BKJIro4aroniero 30 manueHToB, MOCIIE BBITOITHEHUS H30ITH-
poBanHOH mporeaypsl O3aku (n=17) umrurantamus DKC
He TpeOoBanach, 3 mamuentaMm (10%) wMIUTaHTHpOBaH
OKC mocne omHOMOMEHTHOI omnepanmy O3aKd U BMeTla-
TENbCTBE Ha MUTPAIBHOM KJarmaHe u meperopozxke [3]. B
MHOTOLIECHTPOBOM HCCJIEZIOBaHUH, BKJItouMBIIUM 170 ma-
UEHTOB (M30IMpOBaHHAs Tpoueaypa O3aku BEITONHEHA

Tabnuua 1.
demozpagpuuecKkue noKazamenu NAUUEHmMog,

GKJIIOUEHHDBIX 6 UCCledosaHue (n=256)

KauecTBE NPEJUKTOPOB Pa3BUTHUS BIIEPBbIE BO3HUK- | [Tokazarens 3HaueHue
mmx croikux Hapymennit [ICC u mporpeccupo- Bospacr, jiet 57.9+11.1
BaHMs CYIIECTBYIOIIMX OJIOKAJ MPOBEICHUS B TIO- — - -
YHCCTBYION Kaa op Mysxekoii o, 1 (%) 119 (46,5)
CJICONIEPAIMOHHOM TIEPHOJIEC: BO3PACT, TOJI, MHIEKC -
Macchl Tenma, anamHes Hapymrenuii 1ICC, mapyme- | MHICKC Macchl Tena, KI/M 29,7£5,5
HUA nposopuMoctH Ha ucxonHoil OKI, caxapuelil | Caxaprslii quadet, n (%) 40 (15,6)
J1abeT, BTIOPUYHBIN SHIOKAPIUT, 3THOJIOTHSI OPOKa Jlnaruos, n (%)
AK, Tum aopraiabHOro Nopoxa, KoJIM4ECTBO CTBOPOK Tlereriepa  omo 161 (62.9)
T'CH TUBHBIU I1 K
AK, tun oneparym, euroSCORE 11, Bpems ummemun P P 4
MHOKapia, BpeMs HCKYCCTBEHHOTO KpOBOOGpa- BpoxieHHBII TOPOK a0pTaTBHOTO KJlarmaHa 60 (23,4)
nieHus. BBIABIEHO ABa HE3aBHCUMBIX NpEIUKTOpa | XpoHUYecKas peBMaThdeckas OOJIe3Hb cepara 29 (11,4)
TPOTPECCHPOBANHs PaHee CYIIECTBYIOIMX M BO3- [ Jynorapaur 6(2,3)
HUKHOBeHUs croiiknx Hapymenuid [ICC nocne ore- 5
. Tum nopoka, n (%)
panmu O3aky - HalIW4nMe HApyLIICHUH NPOBEICHUS
Ha ucxomHoit DK 1 BpeMst HCKYCCTBEHHOTO KpoBo- | CTEHO3 198 (77,3)
obpamenus. [Ipuaem mHammuaue Omokan Ha DKI me- | HemocrarounocTs 30 (11,7)
e/l onepalyeli MOBBIIACT PHCK MPOrPECCHPOBARNS | Creno3 i HEAOCTATOUHOCTH (Ge3 npeotnananus) | 28 (11,0)
HapylleHUH NpOBeIeHUsI MOYTH B 7 pa3. [laHHBIE
Py popelt pas. /i Mopdoiorus aopranbHOro Kianasa, n (%)
MIPEJCTaBIICHEI B TA0M. 5.
Tpu cTBOpKH 169 (66,0)
OBCYXKIEHUE ITOJYYEHHBIX Tipyroe KommecTso 87 (34.0)
PE3YJIbTATOB DY ’
Bropuunsrii sa10KapauT, n (%) 5(2,0)
P i I - =
assutue napymennit [ICC Asierca pacrpo AHaMHe3 HapyIIeHui mpoBoguMocTy, n (%) 10 (3,9)
CTPaHEHHBIM OCJIO)KHEHHEM BMemmareiabcTB Ha AK. -
K HUM OTHOCATCS CTOMKHE U NpeXoAsiue 610Ka bl Hapymienns nposomumocty Ha OKI nexomo, n (%) | 32 (12,5)

HOXeK nmydka ['mca, AB-Onokazpl pa3HbIX cTerneHen

ITpumeuanue: 3aeck u nanee DKI - anexTpokaparorpamma.
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OPUTMHAJIBHBIE NCCJIEJJOBAHUWA

94 (55%), couerannas - 76 (45%)), nmmurantamus OKC
morpeboBanack 2 (1,2%) mamuenrtam [14]. B perpocnek-
TUBHOM 00CEPBAI[IOHHOM MCCIIIOBAHHUH, BKIIOYAIOLIINM
142 mamuenTa, IPOBOAMIOCH CPaBHEHUE PEKOHCTPYKITHH
AK mo merommke Ozaki w3 J-MUHHCTEpHOTOMHH H W3
notHoH crepHoTOMUU. JIne 1 (3%) nmanmenty B rpymme
MUHHUCTEPHOTOMUU ToTpedoBanack mMmrutanTamusa DKC,
B TPyMIE MOJHOM CTEPHOTOMHM MMIUIAHTALMHA HE ObLIO
(p=1,0) [15]. B psime apyrux uccleIOBaHUN, HHHIIUUPY-
embix Ozaku (n=404, n=108) [11, 16], B 0630pax muTe-
parypsr [6, 17] OTCYTCTBYIOT KaKHe-IMOO YIIOMUHAHHS O
HapyLIEHUsIX MPOBOJMMOCTH, ACCOLMHPOBAHHBIX C IIPO-

Tabnuua 2.
Hapywenus nposodsaueii cucmemut cepoya na
INEKMPOKaApoOuozpamme noKos npu nocmynienuu (n=32)

Twum HapyIICHUS TIPOBEICHHUS 3HavueHue
BJIHIIL, n (%) 8(25,0)
[pexonsamas BJIHIIL, n (%) 3094
Crotikas BJIHIIL, n (%) 5(15,6)
BITHIIT, n (%) 5(15,6)
BITHIIT+BIIBJIHIIT, n (%) 1(3,1)
ABB 1 ct.*, n (%) 11 (34,4)
ABB 1 cr. + BITHIIT, n (%) 2 (6,25)
ABB 1 cr. + BITHIII" + BIIBJIHIIL, n (%) | 2 (6,25)
BIIBJIHIIL, n (%): 3 (9,4%)

ITpumeuanue: 3neck u nanee BJIHIIT - 6iokana JieBoi HOXKKH
my4ka ['uca; BITHIII - 6rokaa mpaBoii HOKKH mydKka | wca;
BIIBJIHIII" - 6rokasa mepenHeli BETBH JICBOW HOKKH ITydKa
I'nca; ABb - arproBeHTpUKyIsIpHAs O10Kaza, * - Bcero.

Ilepuonepayuonnsle xapakmepucmuxu nayuenmos (n=256)
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nenypoit O3aku. B omyommukxoBanHoM B 2020 romy otede-
CTBEHHOM MHOTOILIEHTPOBOM HCCJICIOBAHUH, H3YyJaIOIIIM
HETIOCPEJICTBEHHBIC PEe3yNbTaThl ornepanuu O3aku, Hapy-
IICHUS PUTMa, MOTPeOOBABIINE B IIOCIICOIECPAIIHOHHOM
nepuone nmroiaaTaun JKC, paccMaTpuBainch Kak OgHA
13 BTOPUYHBIX KOHEUHBIX TOYEK. B peructp ObUIH BKIIO-
4eHbl 724 manmeHTa, mpoorepupoBaHHbx ¢ 2015 mo 2019
ronel. M30mmpoBaHHOE BMEMIATEIHCTBO BHITONHEHO 314
(43,4%) marmueHTaM, KOMOMHHPOBAaHHOE BMEIIATEIHCTBO
- 410 (56,6%). Joctym K cepiiy OCYIIECTBIISIICS 4Yepe3
CpennHHYI0 cTepHOTOMHUIO y 687 (95%) OonmbHBIX, uepes
MuHHCTEpHOTOMHIO - Y 37 (5%). IMmmaHTanus mocTosH-
Horo DKC motpeboBanace 13 manmentam (1,8%) [4]. K
COXAIICHHIO, B PETUCTPE OTCYTCTBYIOT JAaHHBIC O XapaKTe-
pe HapymIeHUS PUTMA, TI0 MIOBOAY KOTOPBIX yCTAHOBJICHEI
OKC. U3BectHO, uTO Hapsaay ¢ AB-Omokagamu mokazaHu-
SIMH BIIOJTHE MOTJIH OBITh CIa00CTh CHHYCOBOTO y371a, XPO-
HUYecKas Opamudopma GuOpmuinun mnpenacepanit [12].
Kpome Toro, mammeHTHl MOIIH WMETh JOOTIEPAIlHOHHEIC
nokasanus K uMrutanrarmu DKC.

AHanm3 muTeparypsl JIeMOHCTPUPYET HapsAy ¢ AaH-
HBIMH O MEHBIIIEH TOTPEOHOCTH B IMILTAHTAIMH TI0CTOSH-
Horo DKC mocne nporenypsr O3aku, OTCYTCTBHE CBEICHUHA
o mocneornepannonusix HapymeHmsx [ICC. [To nanHBIM
HAIIIETo MCCclienoBaHus cTorikyto omoxamy JIHIIT ma DKT
B JicHb BhIHCKU umenn S5 (1,9%) namuentoB. CoriacHo
HCCIIeIOBAHMAM y TIaneHToB ¢ Omokanoit JIHIIL, tak xe,
KaK | TIPH TOCTOSHHOHN MPaBOXKETYIOYKOBOW CTUMYJIISIIIH
pa3BUBaeTCs JUCCUHXPOHUS JIEBOTO KEIyIodKa U cepred-
Has HemocTaroyHocTs [18, 19]. BniepBrie Bo3HuKIIAs O10-
kaga JIHIIT y nanuenToB nocine TUAK accounnpoanacek
¢ Bo3pacrarmiei morpedHocThio B uMmImanTanun DKC u
OTCYTCTBHEM YIyUIICHUS (paKIuy BEIOpOCa JIEBOTO JKe-

JyIo4yKa depe3 ToJ, a TaKKe C TOBBI-

HepI/IOHGpaHI/IOHHHC napamMeTpbl

euroSCORE 11, %

Onmneparust O3aku, n (%)

Omnepanust Ozaku+Aopra, n (%)

Bpemst ncKkycCcTBEHHOTO KpOBOOOpAIICHNS, MUH

BperI HIICMHWU MUOKapJa, MUH

[pexonsuye HapyIIeHNs TPOBOAUMOCTH MOCIIe onepanuy, n (%)

Croiikue HapyIIeHUs IPOBOAUMOCTH TTocIie onepanud, n (%)

Hapymmenus BHy TpHKeryI04KoBO# mpoBogumMocTH, n (%)

BJIHIIT, n (%)

BIIBJIHIIT, n (%)

BITHIIT, n (%)

BITHIIT + BITBJIHIIT, n (%)

ABB*, n (%)

ABB Il ct., n (%)

ABB Il ct. 2:1, n (%)

ABB II cr. + BJIHIIT, n (%)

Tabnuya 3. yeppem pucka obmweil cMeprHOCTH
[12]. BmepBple Bo3HUKINAs OI0Kaaa

JIHIII" nocne ITAK accouuumpoBanach

SHaueHne C yxyamieHneM (pyHKIIMOHAIBFHOTO
1,6 [1,1-3,0] | craryca u yBenuueHueM ymciaa Ciy-
187 (73,0) 4aeB CeplIeYHON HEJOCTaTOYHOCTH, HE
69 (27.0) OKa3bIBasi CYIICCTBCHHOTO BIMSHUS Ha
cmeptHOCTH [20]. HesicHo HacKoIbKO

123,2427,1 KOPPEKTHO 3KCTPAIOIMPOBATh MOTY-
98,9+21,5 YeHHBIE JaHHBIE OT IAIMEHTOB IIOCJIE
35(13,7) THUAK u [MTAK Ha nmonymsiuuio one-
11 (4,3) pupoBaHHBIX Mo Merony O3aku, 1O
KpaliHell Mepe HU3Kas 4acToTa pa3BU-

8G.1 tust BXX-Omokan y Hammx manueHToB
5(1.9) MMEET HeOCTIOPUMbIE PEUMYILECTBA.
1(0,4) [To pesymsratam Hamieii pabo-
1(0,4) Tl HEOOXOMUMOCTH B IOCTOSHHOM
OKC Boznukna y 3 (1,2%) manueHToB.

104 KpymHele KIMHHYECKHE WCCIIENIOBa-
3(1,2) uus (MOST, MADIT 11, DAVID) npo-

1 (0,4) JICMOHCTPHPOBAJIM KOPPEIIAIIHIO MEK-
1(0,4) Iy OpeMeHeM CTHMYJSIHUUA TPaBOTO
JKeNyIodka M Pa3BUTHEM CepIedHOU

10:4) HEIOCTATOYHOCTH, M CMEPTHOCTEIO.

Ipumeuanue: euroSCORE (European Systematic COronary Risk Evaluation)
II - mkasa OLEHKH PUCKA JETAJIBHOCTH IPU KAPAMOXUPYPIHUECKUX BMEIla-

TenbcTBaxX (OOHOBIICHHASI BEPCHST).

Bo3MoXHO, celleKTUBHAST CTUMYIISIINS
JIHIII' nnn nyuka I'uca ¢ anekrpu-
YEeCKOM M TeMOAMHAMUYECKON TOYKH

BECTHUK APUTMOJIOI'MU, Ne 2 (108), 2022



46

3peHus OyAeT NpeanodTUTeNbHA AJIs TAHEHTOB CO CTOH-
KMMH HapylieHnsiMu AB-mipoBesneHust mocie mpomeyps
Ozaku. Ctamymsanus JIHIIT 3a cueT yMeHBIIEHUS MEX-
KEITYIOYKOBOH TUCCUHXPOHHUH MPETATCTBYET IPOrPECCH-
POBaHUIO CEPJICUHON HEAOCTATOYHOCTH, BOSHUKHOBEHHIO
¢bubpuTANINY TpeAcCeparii 1 MOXKET OBITh PaCCMOTPEHA
KaK IMOTEHIMaJbHasl aJbTepPHATHBA AlMKAaJIbHOWH IpPaBO-
KEIynouKoBOH ctumymsnud [21]. Huskas moTpeGHOCTD
B nmrmanTtanmun DKC mocne omepamum O3aKku SBISIETCS
JIOTIOJTHUTENBHBIM NIPEUMYIIECTBOM JAHHOTO METO/A Jie-
yeHus nopokoB AK. JIyis OIEHKH TONTOCPOYHOTO BIIHS-
HUS TIPAaBOXKEITYJOYKOBOH CTUMYISALNN HA PUCKH Pa3BH-
THSI CEPJCYHON HEIOCTATOYHOCTH M CMEPTHOCTH IIOCIIE
omeparuy O3aKu HEOOXOAUMO MPOJOIKUATE AalIbHEHIIIHE
HCCIIEIOBaHMUS.

Pucku pa3BuTHs HapylleHUN MPOBEACHUS ONpene-
neHsl anaroMudeckoit Onm3octeio [ICC Kk KOPHIO aOpTEHI.
AB-y3en pacnoJyio)KeH B MEXIIPEACEPIHON EPEropoaKe,
HECKOJIBKO AMCTalbHEEe KOpHs aopThl. Jlanee nydyok ['uca
HIET K HeHTpabHOMY (pHOPO3HOMY TemTy, KOTOpOE PacIio-
JaraeTcs Ha ypoBHE TPEyTojbHHUKA, 00Pa30BaHHOTO IIpa-
BBIM KOPOHAPHBIM M HEKOPOHAPHBIM CHHYCAMH C IIpHJIE-
raromnieir MeMOpaHO3HOH 4acThIO
MEKIKETYI0UKOBOM EPETOpO-
ku. Ha ypoBHE uEHTpaJbHOrO
¢ubposHoro Tema mydoxk Imca
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BIMSHUE HE TOJIBKO YPOBEHb ICHETPAlMH, HO W HMHIH-
BUIyaJIbHbIE OCOOEHHOCTH TECHOW JIOKAIU3aIMH MEM-
OpaHO3HOW MOPIHH MEXKETYTOUYKOBOU IMEPETOPOIKU K
ctBopkam AK [23].

IIpu ITAK HapyiieHre nMpoBOAUMOCTH CBSI3aHbI HE-
[IOCPEACTBEHHO C XUPYPrUUECKON TAKTUKOW: HAJIO)KEHUEM
IIBOB, ynaneHuneMm HaTuBHOTO AK, ocoOeHHO mpu coude-
TaHUU C PACUIMPEHHOM JeKalblLMHALMEH, KOMIIpecCHel
[ICC mpu ucmoap30BaHUH KIIATIAHOB OOJBIIOTO pa3Mepa,
Pa3BHBAIOIIMMCS OTEKOM H/MJIM TEMaToOMOH MapaaopTaiib-
HbIX TKaHed. Kpome Toro, 3HaunMble KOpOHapHbIE M1Opa-
JKEHUSI, IPETIITCTBYIOT HAJIEKaeH KapJHOPOTEKIINH BO
BpEMS OCTAaHOBKH CEpP/Ia, IIPUBO/S K UIIEMHUH 1 BO3MOXK-
HBIM OJI0KamaM mpoBeneHus [6, 22]. B crygae TUAK pas-
ButHe HapymeHuit [ICC acconuupoBaHbl B MEHBIIEH CTe-
TICHH C OTIEPATOPOM, B OOJBIICH CTETIEHN C KOHCTPYKITHEH
KJlanaHa ¥ camoi npouenypoil. IlocrosiHHas paauanbHas
KOMIIpEeCCHsl Ha KOPEHb aOPThl, KOT/Ia KaJIbIIHHUPOBAaHHBIE
TKaHW M METAJUINYECKUH CTEHT 0[] BBICOKHM JaBJICHUEM
MIPOTAJIKUBAIOTCS B UYYBCTBHUTENbHBIE CTPYKTYyphl IICC,
MOKET TIPUBOUTD K IPEXOSIINM MM CTOHKUM HapyIe-
HUSIM TIpoBesieHus [6, 12, 23].

Tabnuua 4.

Xapaxkmepucmuku nayuenmos é 3aUCUMOCHYU OM HATUYUS UTIU OMCYMCMEUs
CMOUKUX HAPYWEHUTI RPOGOOAUEH CUCIEMbL CEPOUA ROCTIe Onepayuu

Ezziifpze;lxs;jfiZHEZEZ;? Croiixoe Hapymernue [ICC

HIOIO ITOBEPXHOCTH I'PEOHS MBI- Ioxasatens [TOCTIC oTICpar p
ITeYHOH MOPIHMHE MEAKKETya04- Her (n=245) | Jla (n=11)

koBOH mneperopoaku. Ha stom | Bospacr, jer 57,8+11,3 61,3£7,0 10,314
YPOBHE  TPOHUCXOAUT  JICJIEHHE | Myskckoit modt, n (%) 113 (46,1%) | 6 (54,5%) | 0,404
gz:;;ngfo;;}oﬂc?y}o :GO:P:I;}I; WHpaekc maccel Tea, Kr/M2 29,7+5.5 28,4+4.5 0,443
Ha CTEHKe JIEBOTO JKENyI0uKa, CaxapusIit quaber, n (%) 39 (15,9%) 1(9,1%) 0,464
U [paBylo, MpoHUKawolyw 4ve- | Juarnos, n (%)

pe3  MBILICUHYIO TNIEPETOPOIAKY | JTereHepaTHBHBIN OPOK 153 (62,5%) | 8(72,7%)
IC/ITHBLI,;);(I)[&H;;L;::; . H;;ﬂi?:?;l;ii& BpoxeHHBI TOPOK a0pTaIbHOTO KIlaiaHa 57(23,3%) | 3(27,3%) 0.611
MBI, AHATOMHYECKHE pas- Xponndeckast peBMaTuueckast oonesss cepaa | 29 (11,8%) 0 (0%) ’
JWYHS B JUTHHE TPOHHWKAromend | DHIOKapAUT 6 (2,4%) 0 (0%)

gacti mydka I'mca, B ypoBHE | Tum mopoka, n (%)

revr prO o 5 oo [ 1 G
CHMAIBHOI TIOPLIMH JIEBOI HOXK- Henocrarounocth 30 (12,3%) 0 (0%) 0,186
ku nmydka ['uca accouuupyrorcs | CTeHos v HenoctarodHocTs (6e3 npeobnaganus) | 28 (11,4%) 0 (0%)

¢ BocnpuumunBocteio IICC k[ Mopgonorns aopramsroro kinanana, n (%)

e e 10 oo 5 oo [ TG |
25]. o uaII:HLIM ayToncm"mor(; Jpyroe xonu4yecTBo 87 (34,0%) | 4(36,4%) ’
Matepuana 115 noxmwislx manu- | Bropuansiii spokapaur, n (%) 5(2,0%) 0 (0%) 0,801
CHTOB OIHMCAHbI TPU AHATOMHU- | AgaMHE3 HapyIICHUI MTPOBOAUMOCTH, n (%) 9 (3,7%) 1(9,1%) 0,361
Ze};:f(cnoi ;;5::{1:;&1 JIOK;lIJ)I;fj(I;[TI/;I/f Hapymenns npoBommmoctn Ha ncxonHo, n (%) | 28 (11,4%) | 4 (36,4%) | 0,035
porHit (50%), TEBOCTOPOHHHIL euroSCORE 11, Me[Q25-Q75] 1,6 [1,1-3,0] | 1,7[1,4-3,2] | 0,413
(30%) u non Mem6panosHoii ua- | Onepanus Osaxu, n (%) 181 (73,9%) | 6 (54,5%) 0.144
cTbi0 neperopoaku (20%). Ilpu [ Oneparms Ozaku+Aopra, n (%) 64 (26,1%) | 5(45,5%) |
ABYX  HOCICAHHX  BapHaHTax Bpewms nckyccTBeHHOTO KpoBooOparieHns, MuH | 122,4+26,1 | 140,6+41,1 | 0,030
Z%Hfip :BO ;H ;K;:TH:agZ:;iiﬁg Bpewms umemun Muokapaa, MUH 98,5+20,9 | 109,0+£32,3 (0,114

omokanel JIHIIIT oxaseiBaror

ITpumeuanue: [ICC - npoBosias cucteMa cepia.
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[Ipu npotesupoBanuu AK mo merony Osaku wuc-
MOJIB3YIOT HAaTUBHBIN MEpUKap/, MpeIBapuTebHO 00pa-
OOTaHHBIH PAcTBOPOM INIIOTAPOBOTO AIBJETHAA, U3 KO-
TOpPOTO TIPU MOMOIIH OpPHUTHHAIBHOTO Tpadapera O3aku
BBIPE3aI0T CTBOPKU COTIIACHO NPOU3BEACHHBIM 3aMepaM.
B mpoekmnuio paHee MCCEYEHHOTO KIIallaHa IPOM3BOASAT
MMIUIAHTALMIO CTBOPOK, HAaUMHAs C NMPABOM KOPOHAPHOU
CTBODPKH, 3aT€M JIEBOM U HEKOPOHAPHOU. JJIsl MMILIaHTa-
LIUM CTBOPOK y HAC MCIIOJIb3YETCs] HENPEPHIBHBIN 0OBHB-
HO# moB HUTHIO Premilene 4/0. ®opmupoBaHne KOMHUC-
CYp BBIIOJNHSETCS OTAeNbHBIMU [I-mBaMu Ha (eTpoBBIX
npokinagkax HATAMA Premilene 4/0 [15]. Taxoit gu3aitn
OTIEepaluy MPETyCMaTpUBAECT OTCYTCTBHE MEXaHMUECKON
komnpeccuu npore3a AK B mpoekuuu npoBoAsilei cucte-
MBI. A HCHOJB30BAaHHE MEHEE TPABMAaTUYHOTO IIOBHOTO
Marepuaga ¢ OTCYTCTBHEM HEOOXOIMMOCTH «ITyOOKOM»
(uKkcanuu cTBOPOK K (YHOPO3HOMY KOJBIY MEHUMHU3HPY-
€T PUCK TIOBPEXJIEHUs CHCTeMBbl npoBeaeHus. Ilostomy
Ha Hall B3I pa3BuTHe mpexoasmux HapymeHuit [ICC
CBSI3aHO C BOBHMKHOBEHHEM TPaBMAaTHUYECKOTO OTEKa/Te-
MAaTOMBI, & CTOMKHUX - C UHIUBU1yaJbHON aHATOMHYECKOU
OMU30CTHI0 KOMIUIEKCA KOPHS aopThl K AB-y3imy m ero
JVCTaJIbHBIM HMPOBOASAILIMM BOJIOKHAM U C PacIINPEHHON
JeKaJIbIIMHALNEH KOPHS aOPTHI.

B Hamem wuccienoBaHMM paHee CyIIECTBYIOIINE
Hapymenus [ICC sSBisianch IpeAnKTopaMy pa3BUTHS HO-
BBIX CTOMKHX WJIH IPOTPECCHPOBAHUS NMEIOIIUXCS 0J10-
KaJ| B IOCJICOIEPallMOHHOM NEpHoAe. ITO XapaKTepHO HE
TOJNBKO JJIs onepanuii mo Mmeroxy O3aku, Ho u s [TAK u
TUAK. Anamues onoxaasr ITHIIT, JIHIIT, AB-06mokans
I cr. sBamucs npeaukropamu nmiutantannu OKC B pan-
HeM nocineonepanonaoM nepuoae mocie [IAK u TUAK
[7,9, 12,13, 20, 24, 25]. bnokana JIHIIT sBiseTcs Hau-
6onee gacTeiM HapymeHueMm BXK-mpoBommmocTn mocie
omeparun Ha AK, mpu cymectyromeit 6moxame [THIIT
6e3ycnoBHO mpuBoauT K AB-Omokame III cr. mucrans-
HOro Tumna. ¥ 2 U3 Tpex NALUHUEHTOB C UMIUIAaHTUPOBAH-
aeiMu DKC u3 Hamero mccienoBaHusa NCXOIHO MMEAch
6mokana [THIIT, y ogroro 6mokaxa JIHIIT ¢ MeayieHHBIM
nporpeccupoBaHueM Hapyuienuss AB-nposenenus a0
omokansl Il ct, ¢ orcpouennoit nmrmaantanuer DKC Ha
13-e cyTku. JJnuTensHOCTh MCKYCCTBEHHOTO KPOBOOOpa-
LICHUS SIBJSUIACH €I OJHUM IIPEIUKTOPOM BO3HHUKHO-
BEHHS CTOMKHX MoOcCieonepanuonHbx HapymeHui [1CC
B HAllleM HCCIIECAOBAaHUH. YBEIMUYCHHE MPOJOIIKUTEIb-
HOCTH HCKYCCTBEHHOTO KpPOBOOOpAIIEHHS YacTO CBs-
3aHO ¢ Oonee Tspkenou mereHeparmeit AK, TpeOyromeit
WHTEHCUBHOW NEKaIbIIU(UKAIINN, aCCOMUUPOBAHHON C
tpaBmoii [ICC. AnamornyHple JaHHBIE OBUTH ITOTYYICHEI
B psane uccienoanuii mpu [TAK u TUAK: BeIpakeHHBIH
KaJbIIMHO3 U YBEIWYEHHOE BPEMS HCKYCCTBEHHOTO KpO-

Ouenka ¢haxmopoe pucka pazsumusn CMOUKUX HApyUWienuil npoeooau el
cucmemul cepoya 8 paHHeMm nocleonepayuoHHom nepuoode (n = 256)
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BOOOpAIEHHs! SBISUINCH MPEIUKTOPAMU PA3BUTHUS CTOM-
knx AB-6mokan, morpeboBaBmmx mmruiaHTamumo OKC
[6, 12, 26, 27].

Kak muHumyMm y 3 13 8 mauueHTOB HAILIETO HC-
CJIEIOBaHMS, BBIMMCAHHBIX TIOCIE ONEPALUU C BIIEPBBIC
Bo3HmKIIed BJK-Oxokamoil, BO BpeMs KOHTPOIBHBIX
ocmotpoB Ha DKI' mapymennit [ICC ne BriaBieno. U3
Tpex ciydaeB umiuiantauu OKC mpu KOHTPOIBHOM
follow up abGcomorHas morpedHOCTE B DKC coxpa-
HWJIACh Y OJIHOTO MAIMEHTa, B CBSI3M C 3THM OCTaeTCs
Bompoc: Hackoiapko HapymeHus [ICC gBisioTcs CTOM-
kuMHu Ha camoMm pgene? C ydeToM Majoi BBIOOpKH Ta-
IIMEHTOB OTBETA HA ATOT BOIPOC y HAC NOKa HEeT. B psine
UCCIIEJOBAHNN OBUIO TIPOJEMOHCTPUPOBAHO BOCCTA-
HoBieHne AB-mpoBenenus u paspemenue BXX-Omokan
nocite [TAK u TUAK. ¥V 30-50% manueHToB ¢ OjoKa-
noi JIHIIT nocne TUAK yike uepe3 mecsil] HapyLIeHuUs
I1CC ne dpuxcuposanucs [12], u Tonsko 44% nanueHToB
ocrtaBanuch 3aBucuMbIMu 0T DKC wepe3 1-40 mecsien
Habmonenus [7]. 3 10 marmuentoB nocie [TAK ¢ um-
mnanTupoBanHbiMU DKC mo moBoxy AB-6mokassr 111 cr.
y 4 manueHToB OTCYTCTBOBaJIa MOTPEOHOCTH B CTUMY-
JSIUY TPABOTO JKEJIyJ0UKa (IJINTEIBHOCTh HAOMIOACHUS
36-48 mec.) [6]. PaccMaTpuBaTh BONPOC O TMOCTOSHHOU
CTUMYJIAIINN HEOOXOANMO O MCTEUYEHUH KaK MUHUMYM
10 nue#t nocie onepauuu. Ha nesne nopsienue nopora
CTUMYJIALIAN 3MUKAPINAIBHOTO JIEKTPOJa M ONaCEHUs
MeATepCcoHaa 3a XHU3Hb MAlMeHTa MOPOH 3aCTaBIAIOT
MPUHATDH CIUIIKOM MOCIICITHOE pPEIIeHHE.

Kpome Toro, nHTepecHble (akThl O JOOMEPAHOH-
HeIx HapymeHusx [ICC Obutn oOHapyxkensl M.Urena et
al. (2015). 3a cyrku mo mnanmpyemoit onepanun TUAK
BCEeM ManueHTaM ¢ TsbkeasiM AC mpoBomminoch 24-ga-
cooe XM DKI'. V 16,1% mnanueHToB OBLIN BBISBIEHBI
3HAYMMEBIE HapyIICHHS pUTMa, B TOM ducie u AB-6rmo-
KaJbel BBICOKHX cTereHell [12]. DTo monTBepkaaroT pa-
Hee TMIOJyYCHHBIE IaHHBIE OHICKTPOPHU3HOIOTHIECKOTO
nccnenosanusa 00 accormanun AC ¢ anomamusamu [1CC:
yanmnaeHneM naTepBasioB PR, AH u HV u Gonee Bricokoit
crenenpio AB-6mokanst [13]. BeposiTHO TO, 9TO MBI CUH-
TaeM BHepBble BO3HUKIIMME HapymeHusmu [ICC B mo-
CJIEOTIEPAlMOHHOM IIEPUOJIE Ha CaMOM JIeJIe BOBCE M HE
HOBble. B Hamem uccienoBanuu noonepauuoHHoe XM
OKT pyTHHHO HE POBOAMIOCH.

3AKJIIOYEHHUE

Crolikye HapyIIeHHUs MPOBEICHHs B paHHEM IOCIIe-
OIepaIOHHOM TIepuoje nociue onepauu O3aku BbIABIIE-
Hbl y 11 (4,3%) nauuentoB. Hanbosnee yacTbIMU SIBUITHCH
6nokana JIHIIT (45,5%) n AB-omnoxana 11, 111 ct. (27,3%).
[Morpednocts B nocrosinHom DKC cocrasmna 1,2%. He-
3aBUCHMBIMU  TIPEIUKTOPAMHU  BO3-
HUKHOBEHHUS WM MPOrPECCUPOBAHUS
CTOMKMX HapylLICHUH IPOBOIALICH
CHUCTEMBI CepAlla SIBWINCH HaJN4ue

Taonuua 5.

HOKaBaTeHI) OIJ_I 95% I[I/I P UCXOOHBIX HapyH_[eHI/Iﬁ MMPpOBEACHUA
Hapyurenus nposomumoctn Ha KT ucxommo | 6,813 | 1,168-39,724 | 0,030 | M@ OKI' u Bpems ncKyccTBeHHOrO

KpoBooOparieHus. Peructparus 6io-
BpeMst HCKyCcCTBEHHOTO KPOBOOOPAILIEHH ST 1,080 | 1,015-1,148 ]0,014 xay Ha nexomuex KT yBemmamBaia

IMpumeuanne: Ol - orHomenue mancos; 95%/U - 95% noBepuTenbHBIN

HWHTEPBAIL.

PHCK MPOTPEeCCUPOBAHUS HAPYIICHUS
[IPOBEJCHUS [IOYTHU B 7 pas.
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KonnyecTBo uMIuianTauuii 31€KTPOKapInOCTUMYJIS-
TOpPOB, KapANOBEPTEPOB-ACPUOPMILIITOPOB, KapImope-
CHHXPOHHU3UPYIOMNX YCTPOWCTB M MOMIYJISTOPOB CEp-
JICIHONW COKPAaTHMOCTH YBEIHIHBACTCS C KayKABIM TOIOM.
3a mocyieHue NECTh JIET YMCII0 MMIUIAHTAIMHA cepraed-
HBIX DJIEKTPOHHBIX yCTpoicTB B Poccnm yBenmumiocs ¢
26,5 Teicsad 10 50 THICSY B TOA W MPOXOIDKAeT pacTH [1,
2]. CnemyeT OTMETHTD, 9TO POCT YHCIIa UMIUTAHTAIIAHN TIPO-
HCXOIUT B TOM YHCJIE U 3a CUET MAIHEHTOB ITOXKHIOTO U
CTapueCKOro BO3pacTa C TSKEJION COIYTCTBYIOLIEH maro-
JIOTHEH B pe3ysibTaTe CTApeHUS] HACEICHUS W YITydIICHHS
KagecTBa MeauInuHCcKolH momomuy [3]. COOTBETCTBEHHO
pacTeT 4ucIo OCIOKHEHUH, B TOM 4YHcIe HHPEKINOHHBIX
1 HeMH()EKIIMOHHBIX, CBSI3aHHBIX C HAPYIICHHEM (DYHKIHH
areKTponoB [3-5].

OCHOBHBIM METOZIOM JICUCHMSI WH(EKIHH, acco-
IIMAPOBAaHHOW € WMIUIAHTHPOBAHHBIMH  CEPIACYHBIMU
YCTpOWCTBaMH, SIBISIETCS TIOJHOE YHAJICHHE CHCTEMBI C
OKCTPAKINEH SIIEKTPOIOB. B OONBIIMHCTBE CiTydacB He-
MH(EKIMOHHBIX OCIIOKHEHHUH, CBSI3aHHBIX C JIEKTPOJAMH,
9KCTPAKIUSI CKOMIPOMETHPOBAHHBIX BJICKTPONOB TAKKE
JOIDKHA OBITH pacCMOTpEHA B 00CykaeHa [6].

Kak m3BectHO, B 1,4-2% ciydaeB SKCTpaKIUs HIIEK-
TPOIOB  COTMPOBOXK/ACTCS OONBIIUMH  OCIIOXHEHHUSIMH,
1 HamboJee YacThIMM M3 HHUX SIBISIFOTCS TTOBPEKICHHE
MHOKap/a W BEeH (BKJIOYAas BEPXHIOIO ITONYI0 BeHy). Jle-
TaTBHOCTh TIpU HUX gocTuraer 6omee 50% [6]. UToOBI
n30eXaTh MHTPAOTIEPAIOHHOW CMEPTHOCTH TP MTOBPEXK-
JICHUH Cep/lla U COCY/IOB BO BPEMsI TPAHCBEHO3HOM IKC-
Tpakun MeKTpoaoB (TDD), skcTpeHHOE XUPYPrHUECKOe
BMeIIaTebCTBO TpelyeTcss B TedeHwe 5-10 mmuyT [6].
Wyt WHTEHCUBHBIE JUCKYCCHH TI0 TIOBOAY TOTO, TZIE, KaK
1 KEM JIOJKHA BBIITOIHATHCS SKCTPAKIHS (MHTEPBEHIINOH-
HBIMH apUTMOJIOTAMH B PEHTTCHOIIEPAMOHHON WIIN Kap-
TUOXUPYpraMy B THOPUIHON OTIepariioHHON) [7].

C menplo TPENOTBpAIIEHHS W aJEKBaTHOM CBOE-
BPEMEHHOM XUPYPrU4E€CKOM KOPPEKLMH 3TUX IKHU3HE-
YIpOXKAIOIUX OCIOKHEHUM CTAaHOBUTCS aKTyaJIbHOMN OLIEH-
ka pucka TDD. Crparudukanys prUCKOB MPUHINIHAIEHO
BO)KHA y TAIEHTOB C HEMH(EKIMOHHBIMH OCIOXHEHUS-
MH, Y KOTOPBIX 00CYKIaeTcs IeIeco00pa3HOCTh yaIeHHUs
CKOMIPOMETHPOBAHHBIX 3NIEKTPOJOB. B Hactosiee Bpemst
TIPE/UIOKEHO HECKOIBKO IITKAJI, TIO3BOJISIOIINX CIPOTHO3H-
pOBaTh TPYAHOCTH BMENIATEIbCTBA U CEPHE3HBIC TIEPHOIIC-
PaLIOHHBIE OCIIOKHEHHS, a TAKKE TPETYyCMOTPETh HATHIHE
HEOOXOMMOT0 HHCTPYMEHTApHSI.

C menbio BBISIBICHUS M W3YUEHHS TIPEUIOKESHHBIX
mkan puckoB TOD B momnckoBeix cuctemax MEDLINE/
PubMed, Google scholar, Cochrane Central Register of
Controlled Trials (CENTRAL) 6p11 mpoBeAeH MOUCK, TIO
KIIFOYEBBIM CJIOBAaM, Ha aHIIMHCKOM SI3BIKE: «transvenous
lead extractiony», «risk stratification», «risk score». IIjis
TOTO YTOOBI cOATaHCHPOBATh CIIEIIU(UIHOCTD W TyBCTBU-
TEJIBHOCTh TOWCKOBOM CTpAaTeTHH, TPYMIBI KIIFOUEBBIX
CJIOB O0BEINHSIINACH MEXKIY OO0 ¢ TIOMOIIIBIO OTepaTropa
AND (). Tlonck BBITIOTHSUICS OJHUM HCCIIEIOBATEIEM U
BKJIFOYaJl MCTOYHMKH, OIyOJNMKOBAHHBIE HAa AHIIMHCKOM
si3pike 110 24.01.2022 roma. IlepBuunbIil 0TOOpP HCcieno-
BaHWH OCYIIECTBISUICS MCXOAS M3 Ha3BaHUS M aOCTpakTa.
OtoOpanHbIe PabOTHI TOABEPTATNCH JICTATLHOMY H3yUe-
HUIO JUTSI OTIPEICTICHNS] COOTBETCTBHS HX COJIEP KaHMS KPH-
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TepusaM npuemieMocti. OTOupamuch padboThl, B KOTOPBIX
MIPEe/IarajJoch MCIOIb30BaTh Ty WJIM MHYIO IIKAIy CTpa-
tuukamum pruckoB TOD. [myOmHa momcka myOimmKaImit
cocrasmia 10 setr. B xome nccimenoBannsa OBUIO HANIEHO
320 peneBaHTHBIX ctareil. [lociie mpodYTeHNsT Ha3BaHUS H
abcrpaxra OpuTH McKIMIOUeHB! 313 crareii. [locie anammsa
PE3yIBTaTOB OCYIIECTBICHHOTO TOMCKA OBUIN BBISBICHBI
CEMb CTaTeH, B KOTOPBIX MPEIIOKEHA Ta WM MHAs IIKaJia
crpatuduranuy puckoB TID (tadm. 1).

Lens HacTosIIEero 0030pa - MO3HAKOMUTH CIIETIHA-
JIUCTOB, 3aHMMAIOLIMXCSI HMMIUIAHTAUEN YCTPOMCTB H
T3D, ¢ CymEeCTBYIONMMH ITKATAMA PUCKA, TIOMOTAOIIIIMH
NPUHATH PEIICHHE B KOHKPETHOM CHTYaIlMH: BBINOIHUTH
TOD camoMy W celfdac; BBIOTHUTH BMEIIATEIBCTBO I10-
cje JONOJHUTENBHOM TEXHWYECKOM M OpraHu3alMOHHON
TIO/ITOTOBKH M KOPPEKIMH (PAKTOPOB PHCKA, CBSI3AHHBIX C
TIAIEHTOM; HalPaBUTh MAalMEHTA B KIMHIMYECCKUA LIEHTP C
GopImM ombiToM TOD.

HlIxana LED score

Oto0 mepBas mKana puckoB 133, KoTopas OblIa pas-
paborana u omyonmkoBana B 2014 romy, m ee OCHOBHOIT
LENTbI0 OBUTO BBISIBUTH MAIMEHTOB, KOTOPBIX HEOOXOANMO
HAIPaBIATh B HEHTPHI ¢ OompmmM omeiToM TOD. [kama
pa3paboTaHa Ha OCHOBE OIBITA Oomeparuii y 469 marmeH-
TOB, KOTOPBIM OBIIO yrnaieHo 8§89 amekTponos [8§, 9].

LED (Lead Extraction Difficulty) score paccum-
THIBAJIACh KAaK CyMMa KOJMYECTBA JEKTPOIOB, MOIUICKA-
MIMX 9KCTPAKIIMHU BO BPEMsI OJTHOM MPOLIEYPEI, + «BO3pacT
INMEKTPoAa (KOMMYECTBO JIET OT MOMEHTa MMIUIAHTAIlNH),
+ 1, ecim pedpubprumupyrommii snexrpon ([13) mByxcru-
pasBHBIHA / - 1, eciti BereTanuy Ha IEKTPOJIe.

Mepoil CIIO)KHOCTH 3KCTPakLUUU MPEUIOKEHO HC-
MOJTB30BaTh BpeMs (DITFOOPOCKONHH (IKCTPAKIHS CUUTA-
Jach CIOKHOM TIpH BpeMeHH (irroopockoruu 6omee 31,2
MHUHYT). MeanaHa HWHIEKcCA B TPYMIE HCCIIETOBAHHBIX
MAIIMEHTOB COCTaBMIA 0, 3HAYCHUS PaHXKUPOBAIHCEH OT 0
1o 32. 3uauenne LED score 6omee 10 (a ato 35,6% ma-
IIHCHTOB, IO TaHHBIM aBTOPOB) aCCOIMAPOBAIOCH C OoJiee
BBICOKOH CIIO)KHOCTBIO SKCTPAKIIUK U OOJBIINM BpEMEHEM
tmroopockormu. Cymma 6amioB, paccantanHas mo LED
score, Obula HE3aBHCHUMBIM IPEAUKTOPOM UIUTEIHHOTO
BpeMmeHHn ¢moopockornu  (oTHomeHne 1maHcoB (OIL):
1,22, moweputensHbIi mHTepBan (AMN): 95% 1,15-1,30;
P<0,0001). VYBennuenwne WHIAEKCA Ha OAWH Oayul BIEKIIO
3a coboil yBenmueHne BpeMeHn (uroopockonn Ha 12%.
YyBCTBUTENBHOCTh MHJEKCA, TT0 JAaHHBIM aBTOPOB, COCTa-
Brna 78,3%, crieruduanocts 76,7%.

IlIkana Fu NX et al.

[xana puckoB TDD, mpemToKeHHAs TPYIIION aB-
TopoB u3 knuHUKN Meiio (CIIA) [10]. OcHOBHOH HETHIO
IIKaJIbl OBUTO Pa3/eNuTh MAMEHTOB Ha TEX, KOMY MOKHO
BEITTOTHUTH 1O B 0OBIYHON PEHTTEHOICPAITMOHHOMN, 1 Ha
TeX, KOTO HaJ0 ONEpHUpPOBaTh B TMOPHIHON OMeEpanuoH-
HOHM, a XHpypruieckasi Opuraja, BKIIOYAIOMIAs XUPYpra,
ACCHCTEHTa, NepQy3nosIora U MEJICECTPY, TOTOBBI HAauaTh
paboTaTh B TEUEHHE HECKOJIBKHX MHUHYT. bpulo cpemaHo
TIPEATIONIOKEHUE, YTO ATO Pa3/iesIeHHE MO3BOIISET cOalaH-
CHPOBATh PHCKHU OTEPALNH U PECYPCHI KIIMHUKU. B 0CHOBY
IITKAJTBI TTOJIOKEH OIBIT orepartuii y 702 mamueHToB, KOTo-
pbM ynanunu 1378 anextponos. B 44% ciryuaes anekTpo-
IIBI YOATSUTA J1a3epoM. Yncino OONBIIMX OCIOKHEHHUH COo-
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craBmwio 1,9%. bompmme oCmoXHEHUST aCCOIMHUPOBAIIHCH
C JUINTEIBHOCTBIO HAXOXK/JCHUS JIEKTPOAOB B OPTaHU3ME
(OIL: 1.2, 95% AU: 1,1-1,3; P<0,001). [lkana pa3memns-
€T MAlMeHTOB Ha IPYIIIBI BHICOKOTO, IIPOMEKYTOUYHOTO U
HHU3KOro pucka. K rpymme BbICOKOTO pHUCKa OTHECEHBI Ia-
LUEHTHI CO CTUMYITHPYIOMIMMU dnekTpoaamu (CD) crapiie
10 met, 13 crapure 5 net. K manueHTaM mpoMeXyTOIHOTO
pucka - marueHTsl co CD «Bo3pacTom» OT roma 1o 10 mer,
I3 - or romga m0 5 nmet. K rpymnme HU3KOTO pUCKa aBTOPEI
OTHECJIH IAIIMEHTOB C BO3PACTOM 3JIEKTPOJIOB MEHEE Ofl-
HOTO roja (TepPMHHOJOIMYECKH INPABWIBHO OIPENEeIUTh
UX Kak TPYIIy ICUMIUIAHTalMH 3JI€KTPOJOB, €CIH HE
HCTIOB30BAIACH YCTPOMCTBA UIS SKCTpaknuu) [6]. Dkc-
TPEHHOE XMPYPrHYECKOE BMEIIATEIbCTBO MOTPEOOBAIOCH
B 5,3%, 1,2% u 0% coorBercTBenHo (P<0,001). Takum 00-
pa3oM, Bce MAIMEHTHI pa3/eieHbl Ha TPYNIBl BBICOKOTO U
MIPOMEXKYTOYHOTO PHCKA.

B pesynbrare aBTOpBI NPUILUIA K BBIBOAY, YTO BCE-
I7la AOCTyNHAas THOpUAHAs ONEpaLOHHAs SIBISIETCS OI-
TUMaIbHBIM BapHaHToM obOecriedeHus T23. Ecnm Takoit
BO3MOKHOCTH HET, To TDOD rpyrie nanueHToB IpOMexKy-
TOYHOTO PHCKA JIOJKHA BBIITOIHATHCS B XOPOIIO 000pyRO-
BaHHOU PEHTTCHONEPAIIMOHHON ¢ TIPUMEHEHHEM OallToHa
JUIS BPEMEHHOTO TeMOCTa3a IIPU MOBPEKACHUN BEpXHEH
IOJIOW BEHBI.

IlIkana Kancharla K et al.

[kamna Taxoke mpemproxkeHa apropamu u3 CIIIA B 2019
roxy. OCHOBHasI 11eJTb 3TOH paboTHI ObLIa Ta e - pa3IeIuTh
MIAMEHTOB Ha TEX, KOTO MO)KHO OTEPUPOBAaTh B IEKTPO-

Tabnuua 2.
Cxema cmpamupuxkayuu pucka mpancéeHo3Holl
Ixcmpaxyuu 3n1ekmpooos (no Kancharla K. et al.) [11]

Puck TpaHCBEHO3HOW HKCTPAKLUU IEKTPOIOB
[Ipomexy-
TOYHBIN CO ¢ B3 1-10 net, 1D ¢ BD 1-5 ner
pHuCK
C3 ¢ BD> 10 ner, I3 ¢ BD > 5 net unun
CD ¢ B3 1-10 net, 1D ¢ BD 1-5 nert B co-
yetanuu c: BIIC, nepBuuHOii umMmnianra-
Bricokuit | nueit B Bo3pacte < 15 net, reMoauanusom,
pHUCK BBIBIICHHBIMU peHTreHorpadueit / KT
KaJIbLIMHO30M BEPXHEH MOJI0N BEHBI WU
neHeTparmel / nepdoparuei Muokapaa,
cencucom, XCH IV ®K NYHA.
Taonuua 3.
Hlxkana SAFeTY TLE

S CymmMapHhsriii BD 6,095 Gaiios

Anemus 2,291 GannoB

Fe JKenckuii o 2,740 GamnoB

Tepamus (peapayme 1,364 OaiioB 3a

T
MPOLEYPHI) Ka)KIyI0 TIPOLIEAYPY
Momnonoii Bo3pacT

Y (mepBas ummtantanms B | 2,174 6ansos
Bo3pacte 110 30 1eT)

TLE TparcBeHO3HAs! SKCTPaKLys |

3JIEKTPOIOB
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M3MOJIOTNYECKON JTabOpaTopuy, M Ha TeX, Y KOTOPBIX OIle-
panys JOJDKHA BBIIOMHATHCS B THOPHTHOW OTIEPAILIIOHHOM.
[kamna pa3paboTaHa B pe3yJbTaTe aHAN3a TPAHCBCHO3HOM
akcTpakuun 349 snekrponos 187 manmenrtam [11].

B 3T0if mkane aBTOpHI pa3nensroT Bce TOD Ha BMe-
IIaTEIbCTBA IPOMEXKYTOYHOTO M BEICOKOTO PUCKA, TEM Ca-
MBIM yKa3bIBasi, uto TOD 6e3 pucka He ObIBacT. B manHOM
pabote mpetaraercs mamueHToB co CO crapme 10 et u
JD crapmie 5 jet, a Takke ps MAIEHTOB C TSHKEIOH Co-
Iy TCTBYIOMLIEH MAaTOJIOTUEH 1 IIEKTPOIAMHU C «BO3PACTOMY
MeHee 10/5 et onepupoBath B THOPUIHON OTIepaiiOHHON
B MIPUCYTCTBUH XHpypra (Tadm. 2).

Cpemu ManueHToB, CTPAaTU(UIIMPOBAHHBIX IO ITOH
IIKaje, OIEPHUPOBAHHBIX B AIEKTPOPUIHOIOTHIECKON
nmabopaTtopuu, OONBIINX OCIOKHEHHWH He ObuI0. B Tpym-
Tie BBICOKOTO pHCKa (3TH MAaIMeHTH cocTaBmid 38,5% oT
o0mrero grcna OONBHBIX), ONMEPUPOBAHHBIX B THOPUIHOM
OTIePAIIMOHHOM, YacTOTa CEPhEe3HBIX OCIOKHEHUH ObLIa
BeIe 6,9% (P=0,007).

Takum 00pa3zom, aBTOPHI JENAIOT BBIBOJI, YTO HC-
MIOJTb30BaHUE HOBOHM CXEMBI CTpAaTH(UKALUK PUCKA INIPU
BEIOOpE THOPHUIHOM OTIePalOHHON FUTH SJIEKTPOPH3HOIO0-
THYeCcKoi taboparopun it TOD mpuMeHnMo, 6€301macHo
u 3¢ pexTrBHO. [Ipomenypsl co cpemHelt CTeIeHbI0 PUCKa
MOTYT OBITh 0€30TIaCHO BBHITIOJTHEHBI 0€3 YPE3MEPHOTO HC-
TMIOJTb30BAHUS XHUPYPIUIECKUX PECYPCOB.

RISE npomoxon

RISE-nporokon (RIsk Stratification prior to lead
Extraction) mpemnoxen rpymmoii aBropos u3 CIIIA B 2019
rofy. ABTOPBI pa3enin SKCTPAKIUK Ha JIBE TPYIIIbL: BbI-
cokoro pucka (High-risk) n Huskoro pucka (Low-risk) [12].
K rpynme BBICOKOTO pHCKa OHM OTHECIIH ABYCIHpAJIbHBIC
JD mmTensHOCTHI0 UMITIaHTau > 3 set, CO wim 19D
OIHOCHMPATBHBIE AIEKTPOABI CO CPOKOM 5 JeT u Ooree, a
TakXkKe BCe JICBOXKEIYIOYKOBEIE MEKTpoasl Moaenn StarFix
(Medtronic, USA) (puc. 1). I[locne BHenpeHUs MpOTOKOIA
Ollepaniy BEICOKOTO PHCKA BBIMOIHSUINCH yXKe B THOPHIHON
OIIEPallMOHHON B COTPYAHMYECTBE C KapIHOXHpypramMu U
MOATOTOBJICHHBIM TIep(y3HUOIOTHUECKIM H KpoBocOepe-
raommM obopynoBanueM. MccienoBanue BKIIIOUHMIIO pre-
RISE rpymmy (449 mammeHTOB, KOTOPBIM OBLIO YHAJIEHO
632 smexrpona) u post-RISE rpymmy (751 marmenTos, 1055
3MEKTPoROB). B pesynsrare BBEeAEHMS MPOTOKOJIA aBTOpaM
ymanoch Oonee 4eM B JiBa pa3a CHU3UTHh PUCK Pa3sBHUTHS
OompImmx ocnokHEeHuH - ¢ 3,34% no 1,6% (P=0,04), a me-
taspHOCTH ¢ 0,89% 110 0,13% (P=0,04) [12].

IlIxana SAFeTY TLE Score

[Txama pa3paborana MmMoIbCKAME aBropamMu B 2020
TOIy B pe3ylbTare aHajm3a pe3yasraroB JiedeHus 2049 ma-
IIUCHTOB, KOTOPBIM ObUIO ynmameHo 3425 amextpomo [13].
JInist 9KCTpaKIMy SMEKTPOAOB aBTOPHI Hanbosee JacTo Mc-
nonb3oBaiu musTopsl Byrd (Cook Medical, USA) uepes
nozkmounyHyro Beny (1758 mpouenyp (85,8%)). Hpyrue
TEXHHUKH BKITFOYAIM TPOCTYIO Tpakuuio (360 smexTpomoB
(10,5%)), KoOMOMHUPOBAHHBIN TOIXOA (BEPXHUH W HIKHUM
npoctymn, 65 anekrponoB (1,9%)), 3KCTPaKIMIO 3NIEKTPO-
Jla OeIPEeHHBIM JOCTYIIOM C MCIOJIb30BAHUEM PA3INUHBIX
npucriocoonenuit (45 amextponoB (1,3%)), U SKCTpaKIHIO
gyepes sApeMHbIi poctyn (4 anexrpona (0,1%)). B uccneno-
BaHHUE TAKXKe BKIIFOUEHA SKcTpakus 9 anexrponos (0,26%),
YAQJIEHHBIX TPAHCBEHO3HO Yy MAIIEHTOB, KOTOPBIX HCXOIHO
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HaINpaBWIM HAa OTKPBITYIO KapAMOXUPYPTHIO IO NPHYMHE
Hanuuusl OOJNBIIMX BEreTalMid WJIM COITYTCTBYIOIEH Kila-
MTAaHHOW MaTOJIOTHH.

Cepbe3Hble OCIOKHEHHS OBUIM BBIABICHBI y 37
(1,81%) mamueHToB, BKJIIOYAs JIETANBHBIA HCXOm y &
(0,39%) mannentoB. Ha ocHOBE MOJTy4EHHBIX PE3yIBTATOB
aBTOpaMu ObIIa pacCYMTaHa IIKajda PUCKOB 3KCTPAKIHUU
u OpUTa pa3paboTaHa W MpEACTaBICHA CUCTeMa 0aJlioB C
ncnonp3oBanneM adbopesuarypsl SAFeTY TLE (tabm. 3),
e cyMMa 0ajlIoB pHCKa KOPPEIUpPOBaa ¢ BEPOSTHOCTHIO
pa3BUTHS CEPbE3HBIX OCIOKHEHH BO Bpemst TDOD, u B3a-
MMOCBS3b ObLIa BRIPA)KEHA KaK JIOTUCTHYECKas (pyHKIHS B
CJIC/LyIOIIEM YPaBHEHUH:

Puck cepresnpix ocnoxueHuit (%) = 100/(1 + 644/

(1,3213x)), Tme «x» - KONU4IecTBO HaOpaHHBIX OAJUIOB.

Ha ocHoBe 3T0i1 popMyIsl OBLT CO3TaH YIIPOIIEHHBII
KaJbKYJIATOp Ul TPOTHO3MPOBAHUS PHUCKA CEPHE3HBIX
OCIIOKHEHUH BO Bpems mpouenypsl T23. Kampkynsarop
JOCTYTIeH OHJIAalH 1o azapecy http://usuwanieelektrod.pl/
akalkulator/.

HlIxana MB score

I'pynna aBTopoB M3 Mranuu npennoxuia JOTHY-
HYI0O CHCTEMY CTpaTH(HUKAIUN CIOKHOCTH IPOLETYPHI
MB-Score (Ha3BaHyI [0 WHHUIIMAJIaM OCHOBHBIX pa3-
pabortunkoB). Illkama paccunTaHa Ha OCHOBAaHWH OIIBITA
nedeHus 973 manueHToB, KOTOPEIM ObLIO yaameHo 1960
ANeKTponoB. M3 HUX Tpymma Badumanuu cocrasmia 486
MmanueHToB [14].

dakTopaMu pHCKa B LIKAJIE SBISIOTCS BO3PACT 3JIEK-
TpomoB (=3, =5 u 210 5eT), UX KOIUYECTBO (OIEPaALUIMHI
BBICOKOTO PHCKA CUUTACTCS ylajeHHe Oosiee OJHOTO HIIeK-
TpOJa), AMEKTPONBI ¢ MACCHBHOM (ukcarueit u 113 (puc.
2). Llenbto pa3paObOTaHHON IIKANbI SIBISETCS MPOTHO3UPO-
BaHME CJIO)KHOCTH BMEIIATENIECTBA M BEPOSITHOCTD ITPUMeE-
HEHHUS JIOTIOJHUTEIBHBIX MHCTPYMEHTOB - MEXaHHUECKUX
WM JTa3epHBIX TIISTOPOB [14].

[Mpu 3Hauenmn MB-Score
0 - BO3MOXHO yIaJIeHUE EKTPO-

Jla TIPOCTOW Tpakuueil ¢ mim 6e3
HCTIONb30BAHMS  3aITMPATEIbHBIX

REVIEWS

Illkana EROS

[kana puckoB T3 ELECTRa Registry Outcome
Score (EROS) 0b1a peanoxxena B 2021 romy rpymnmoii es-
porneiickux sKkcnepToB U npuMmereHa k peructpy ELECTRa
C LENbI0 ONPEENIUTh, BO3MOXKHO JIM C IOMOIIBIO 3TOH
IIKaJIbl CTPAaTU(HUIUPOBATh PUCK ocnoxHeHnd TOD [15].
Jannsie peructpa ELECTRa 6putn omyOnukoBans! B 2017
roay U B Hero Bouutu 3510 manueHTOB, MPOONEPUPOBAH-
HBIX B 73 nenTpax B 19 ctpanax [16]. Bo3pacT ynansemsix
ANIEKTPOIOB OBLT M3BeCTeH y 3485 manueHToB.

LleHTpHI, T BHINONHSUIICH Olepaly, ObUIN pasje-
JICHBI Ha JIBE TPYMIBL: 1) LEHTPBI C BHICOKOH aKTHBHOCTBIO,
BemosnHstromye 6onee 30 onepanuii TOD B rof; 2) HEHTpHI ¢
HU3KOH aKTUBHOCTHIO, BhIMONHSOIME MeHee 30 TO3 B rog.

JlaHHy!I0 mIKaiy XOTeJIoch ObI pacCMOTPETh MOAPOO-
Hee. B ocnoBy mikansr EROS nerna mikana, npeioxxeHHas
Kancharla K et al. B paccmarpuBaemoii 1kane nanueHTsl
6butn pazaenens! Ha rpynnsl EROS 1, 2 ninm 3 B 3aBucu-
MOCTH OT TOTO, OBLI JIM IPOTHO3UPYEMBIH PHUCK CEPHE3HBIX
OCJIOXKHEHUN HU3KUM, IPOMEXKYTOUHBIM WJIHM BBICOKHM
(tabn. 4). Ins onpeneneHus pucka yUUTHIBAINCH XapaKTe-
PHUCTUKHU NAlUEHTA, TSHKECTh COMYTCTBYIOIIEH MaTONOI U,
XapaKTEepUCTUKH YAAISeMbIX IEKTPOJAOB, ATUTEIbHOCTh
UX HaXOXJICHUs B MAllUEHTE.

ABTOpPBI CPaBHUIM XapaKTEPUCTHUKU U PE3yb-
tatel EROS 3 ¢ rpymnnoii, o6sequnsiomeid EROS 1 n
2, a Takxke EROS 1 ¢ EROS 2, Tak kxak 3T0 mOMOIJIO
UACHTH(QUINPOBATh, MOXKET JHM OIICHKAa pHCKa pa3iv-
4aTh MallMEHTOB BBICOKOTO U MPOMEXYTOUYHOTO PHUCKA.
PerpocnextuBHo nanuentsl B peructpe ELECTRa pas-
JICUIINCH cleAylomuM oOpa3oM. [lanueHToB rpymnmsi
EROS 1 65110 2004 (57,5%), EROS 2 - 1109 (31,8%) n
EROS 3 - 372 (10,7%).

OnHO# M3 OCHOBHBIX IIEJICH JTAHHOW IIKAJIbI, TAK¥KE
kak u B mkaie Kancharla K et al., 6puto onpenenurs, B
KaKHX yCIOBHSX BBINONHATE TO3. IIpeanonaranock, 4to

Wkasa empamudpurayuu
pucka T33 RISE
1

CTWICTOB (TOYHOCTDH TIIpe/cKa3a-
HUS, TI0 TAHHBIM aBTOPOB, - 100%).

T

CrauMYATUUOHHBIE LAW

CrUMYARYUOHHBIG UAU

i st

B atoM cirydae, mo Mx MHEHHIO, e

BO3MO)KHO ~BBIIIOJIHCHHE  Olepa-
OUA B «OOBIMHOW» 3IeKTpodu-

Aeudpurrayuonneii ¢ dMyma

cnupassmMu = 3 Aem;

il ¢ odvoil cnup E decpudpusrsiyuonstii ¢ odnoii enupasbro

< 5 Aem;

3MOJIOTUYECKOM  ONEPaLIOHHOM,

Jaexmpodui StarFix arodozo B a

0e3 y4JacTusi THOPUITHOW TPYTIITHI

U JOIIOJIHUTCIIBHOIO 060py;{013a— T33 =B P payt T3 «Hu3Ko20 pucka»: Onepayus

Husl. Jlaxke npy 3HaYEHUU MHAEKCA 6 % 8 zudpudr 7 Beino 6p ¥

1 - ¢ BeposTHOCTBIO 75,9% - TIpO-

Tie/iypa JIOJDKHA OBITh TIPOCTOM H [

He ToTpeOoBaTh MPUMEHEHHS JI0- Bes xupypzuveckas

TOJTHUTEIIBHBIX  YCTPOUCTB (PHC. sk iy AMK u

3). Takue onepauys (110 MHCHHIO Kapluoxupype ; HARSAn npuzomobaen m:" nepdpysuonce 8

ABTOPOB) BO3MOYKHO BBIIOITHAT B AR AA r Senson Bringe Y axo o
onspayponiod A% BB * nodzomobaeHHbii

KITMHUKAX C HeOOJBITUM 00hEMOM uru BCY3H Sedpeamlt Bicmign

OKCTPAKIMA M TPH OTCYTCTBUH

CTICIMATTHHOTO 000pyIOBaHHS
(THOpHIHAS OTIepaIIOHHAs, aTIITa-
par UCKYCCTBEHHOTO KPOBOOOpa-
IICHUS ¥ T.JT.).

Puc. 1. Ancopumm cmpamugpurkayuu pucka TI3 no wikane RISE [12], 30eco u
oanee A/l - apmepuansvnoe oagnenue; BIIB - ¢epxnan nonaa eena; 911 X0 -
upecnuueeoonasn Ixoxkapouozpagpusn; BCY3H - enympucepoeunoe ynompa3zeyko-
6oe uccneoosanue; AUK - annapam uckyccmeennozo Kpoeooopawienus.
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BMEIIATENLCTBA MOBBIIICHHOTO PHUCKA JOJDKHBI BBINOJ-
HATBHCS B THOPUIHOM OTNIEPaIMOHHOHN, TaK KaK 3TO B CITydae
HEOOXOIMMOCTH OOECIIeUNBaeT CKOpEHIINi mepexon Ha
9KCTPEHHOE XMPYPrHIECKOE BMEIIATEILCTBO, & BBHIIIOJIHE-
HHUE BMEIIATEIbCTB HU3KOTO PHUCKA BO3MOXKHO B OOBIYHON
PEHTI€HONEPALlMOHHOM, B KOTOPOW BBINOJIHAIOTCS M-
MJIaHTALUKU YCTPOMHCTB.

Tabnuua 4.
IHlxana puckos EROS [15]
EROS 1 EROS 2 EROS 3
Co<ISner, [CO<ISnmermm ID <10 | CO> 15 ner,
J3 <10 ner | ner, a taxke: (1) BIIC, (2) | A2 > 10 ner

[MepBuyHAs UMILTAHTALUS
naruenty < 15 nert, (3)
XBIT u KC > 2 mr/m, (4)
WHDEKIHOHHbIE TOKA3aHUSI
K 9KCTPaKIiH U (a) ypOBEHb
JiedxonuToB > 12x10%/1,

(0) MTONOKUTEITBHBIN MOCEB
KpOBH, (B) BEreTaIl|u Mo
nmanaeiM UIT O5XO

[pumevanue: XBII - xpormueckas 6one3ns mouek; KC -
KpPEaTHHHUH CBIBOPOTKH

CT 3nNexkTpoaa
> 3 ner
=5 ner

> 10 net

Twn anekTpoaa

KonuuecTeo anexkTponos

Naccuaxan dukcauma +1

2 anextpopos  +1 LedmEpunnaumonHsm +1

Puc. 2. Cxema pacuema noxazamens c10:#cHOCHU IKC-
mpaxyuu MB-Score [14].

100 4

20 1

Dona B oBlem konuyecTee aKCTpaKumui (%)

0 1 2 3 4 5 6
MEB Score

Puc. 3. Banuoayun wikanvt MB score: m - IKcmpaxyus
¢ npumenenuem n1azepa, pOmayuoHHo20 OUIAMopa uiu
0e0peHHbIM 00CHMYNnoM, m - HONHAA IPhekmusnocmy,

m - ocnodxcHeHus [14].
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B pesynbrare ananmusa ObIIIO IPOIEMOHCTPHUPOBAHO:
1. MMammentsr rpymmer EROS 3 Gonee wacto TpebGoBam
UCTIONIB30BaHMs OCIPEHHOTO 0CTYIIa, IPUMEHEHNUS Jla3e-
pa WM pOTAlMOHHBIX JUIISTOPOB, BMEHIATEIbCTBA OBLIN
JIOJIBIIIE, TOCTTUTAIN3ALMS ObIIa TPOJIOIDKUTEIIFHEE U PEXke
JIOCTHUTAJICS] KIIMHUYECKUH ycIex.
2. B rpynmme EROS 3 uame HaOmromamich CBS3aHHBIE C
MIPOLIEyPONl CEphE3HbIC OCIOKHEHHMS, BKJIIOYAS JICTAIb-
HBII MCXOJI, KaK BO BPEMsl MPOILEAYPHI, TaK U IOCIE Hee.
I'pynma EROS 3 Oblta HE3aBUCHUMO acCONMUPOBAHA C Ce-
PBE3HBIMU OCJIOXKHEHHMSAMH, BKJIIOYAsl JICTAIbHBIH HCXOJ
(OM: 3,333, A1: 95% 1,879-5,914; P <0,0001), noBpex-
nmermsimu cepama (OILL: 7,111, IU: 95% 3,382-14,949; P
<0,0001) # KpymHBIX COCYIOB, TPEOYIOIMIMMHU IIEpPHKAP-
JIMOIIEHTE3a, IPEHUPOBAHMS TJIEBPATIBHBIX MOJIOCTEH WIN
xupyprudeckoro Bmemnrarensctsa (OLLL: 3,860, JM: 95%
2,095-7,113; P <0,0001).
3. B rpymme EROS 2 o cpaBrennto ¢ EROS 1 game tpe-
6oBasioch NMpPUMEHEHHE Jla3epa WM POTALMOHHBIX M-
TOPOB, Yallle MPUMEHSUICS OeIpEeHHBIH TOCTYH, JUINTEIb-
HOCTh BMEIIATENbCTBA U TOCHHUTANIN3AINN ObLIN OoJbIIE.
B o0enx rpymnmax ObLTO OJMHAKOBOE KOJUYECTBO OCIIOXK-
HEHWIA, HEOCPEICTBEHHO CBSI3aHHBIX C OTieparueil (BKIro-
4gasi cMepTh), HO B rpymme EROS 2 0puto 3HaYHTETHHO
Oostplle cry4aeB BCEX FOCTIUTAIBHBIX OCIOKHEHUH, B TOM
YHUCIIe JeTATBHBIX CX0I0B [15].

OBCYXJIEHHE

Junst yBepenHocTH B 6e3omnacHoctu TOD cyriecTByeT
OTYeTIMBas MOTPEOHOCTh B TOYHOI OlleHKe prcka. Takxke
JieTajbHas KOJMYECTBEHHAs OlleHKa pHCKa 00ecreynBaeT
BO3MO)KHOCTh BBISIBIIATh IAIMEHTOB BBICOKOTO pPHUCKA H
OTHPABIISITh X B ONBITHBIC LEHTPBI C OOJIBIIUM 00BEMOM
nporenyp. Ilpemamoxennsie mkanbl, ocodeHHo SAFeTY
TLE u EROS, ocHOBaHbI Ha aHaliM3¢ JIAHHBIX OOJIBIION
MOMYJISIIIUY, OIIEHKA MOTEHIMAJIBHOTO PHUCKA CEPhEe3HBIX
OCIIO)KHEHU I MHOTO(aKTOpHAs!.

BonemmM mpenmymectBom SAFeTY TLE sBuser-
Csl IPOCTON B HCHOJNB30BAaHMM KaJIbKYISATOP, TOCTYITHBIH
OHJIalH, KOTOpPBIH MOXXET CTaTh IOJE3HOW ONuuen s
MPUHATHS KIMHUYECKOTO PEUICHHs OTHOCHUTENbHO TDOD.
[Ixana SAFeTY TLE moka3ana, 4To CyMMapHBIA BO3-
pact »IeKTponoB ObUT Hanbosee YyBCTBUTEIBHBIM Mapa-
METpPOM, KOTOPBIH 3aBHCEN M OT JaBHOCTH MMILIAHTAI[HH
Ka)J10TO AJIEKTPOJa, U OT UX YHCIIA.

VY aBropos mkaisl EROS Obuto »kenanue mnpenio-
KHUTh MOJCTbh «cBeTodopay misi CTpaTU(HUKAIUN Tald-
eHToB 1o pucky Ha HM3kui (EROS 1: 3enensiif), mpo-
MexxyTounslit (EROS 2: xentsrif) u Beicokuit (EROS 3:
KkpacHbIi). [IpemyaraeTcss malMeHTOB ¢ CaMbIM BBICOKHM
puckoM (EROS 3) onepupoBars B THOpHIHON ONEpaIiuoH-
HOM, OCHAIIICHHOW BCEM HEOOXOIUMBIM JIJIsl HEME/IJICHHOTO
BBITOJIHEHHSI CTEPHOTOMHH, TIPH 3TOM KapAUOXUPYPT MpH-
CYTCTBYET B OIEpPALlMOHHO.

[Tanimentam npomesxkytounoro pucka (EROS 2) TOD
MPEUMYIECTBEHHO OJPKHA MPOBOAUTHCS B THOPUIAHOU
OIEpaIOHHON, 0e3 TMPHCYTCTBHS XHpypra HeNnocpe-
CTBEHHO B ONEpaIOHHON (HO €CTh Ha3HAYCHHBIH XUPYpr
JUIsL  BBITIOJIHEHUSI TOPAaKOTOMHHW/CTepHOTOMHUH). [larm-
enram Hu3koro pucka (EROS 1) omeparms mMoxer ObITh
BBIMOJIHEHA B PEHTICHONEPALMOHHON, OHAKO XMPYpPTH-
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yeckasl MOoAepKKa BCE PABHO JOJDKHA OBITH JTOCTYIHOM.
Pemenue o Towm, roe omepupoBars rpymmsl EROS 1 u 2,
TaKKe I0JDKHO YUHUTHIBAThH COITYTCTBYIOIINE 3a00ICBaHMS,
«XPYIIKOCTB)» MAaIMEHTa, MOJIeJIb AIeKTposa (B cirydae [10
¢ AByMs cnmpaisiMu). Ha Hamr B3misiz, 3TO HECKOJIBKO yc-
JIOKHSIET OLICHKY PHUCKOB M IUITAaHWpOBaHUE onepanun. Jlo-
CTYITIHOCTh KapAHOXHUPYPTUUECKON IOIJIEPKKH JJOJDKHA
OBITh HEMEIUICHHOW BO BCeX cirydasx TOD.

C menpio ompeneneHus MecTa BBIIONHEHHS 133,
Ha Haml B3DIs, Oosee MPOCThl B TPHMEHEHWH IIKaJIbl
Kancharla K et al.  RISE. Cienyer oTMETHTB, 9TO TOIBKO
B mkaire Kancharla K et al. ans BerssBieHUS (hakTopoB pu-
CKa TpeJJIaracTcsi UCIIONb30BaTh JIAaHHBIE KOMITBIOTEPHON
ToMoTpadun. XodeTcs MOAYEPKHYTh BaXKHOCTD ITPOTHO3H-
POBaHUS TEUEHHS MOCICONEPALOHHOTO TIEPUOAA, B TOT
BOIIPOC M3y4eH TONbKO aBTopamiu mkaitsl EROS. Tpruveda-
TEIIBHO, YTO CPE/H IAIMEHTOB C IPOMEXYTOUHBIM PHUCKOM
(EROS 2) o cpaBHenuto ¢ rpymmoi Huskoro pucka (EROS
1) wame BcTpeyaarch TOCHHUTAIBHBIE OOJIBIINE OCIOKHE-
HUSI, BKJIIOYAS JICTAJIbHBIC CXO/IBI, BBI3BAHHBIC CEPICUHON
HEJIOCTaTOYHOCTBIO M CEICHUCOM. OJTH JONOJIHUTENbHBIC,
HE CBSI3aHHBIC C Ollepannell OCIOKHEHHS U JICTAIbHBIE HUC-
XOJIBI MOTYT OBITH OOBSICHEHBI 3HAYUTEIBHO OoJiee 4acToi
cucTeMHOM mH(peknuelt y marueHToB ¢ EROS 2, 49To0, Kak
W3BECTHO, NMPHUBOAWT K JUINTEIbHON TOCHHUTAIM3ALUHM U
XyAIIAM OTAaJIeHHBIM pesynbratam [17].CooTBeTCTBEHHO,
9THX MALUEHTOB CJIELYeT TIIATeIbHO MOHUTOPHUPOBATH T10-
cite TDD, 9ToOB CBOEBPEMEHHO MTPUHUMATH MEPHI 10 TIPO-
(pUIAKTHKE ¥ KOPPEKLIH OCIIOKHEHHH.

Cremyer OTMETUTD, YTO NMPHU WHOHUIUPOBAHUU CTH-
MYJIUpYIOIIEH CHCTEMbl HEOOXOIMMOCTH 3KCTPaKIHUN
AIIEKTPONIOB KakK MpaBmiIo He obcyxmaercs. O0cyxmaeTcs
JMIIb BEIOOP CTPATETUH BMEIIATEIBCTBA: KEM, T/I€ M KAKUM
HMHCTPYMEHTOM OHO JIOJDKHO OBITH BBITIOJTHEHO. Jlpyras cu-
Tyarsi IpH peuIeHny Bompoca o TOD B OTCYTCTBUH WH-
(exnun, HO MPH HAJIMYUH CKOMIIPOMETHPOBAHHBIX 3JIEK-
TponoB. Hepeako mpuxoanTcst pemiath BONPOC, YAAlSTh
3NIEKTPOJ W HET. BO3MOXHO, IpeII0KEHHbIE IIIKAJIBI T10-
MOTYT OTBETHUTh Ha 3TOT Bompoc. Eciu puck 3kcTpakiyun
OYEHb BBICOKHH, I1enecoo0pa3Ho He(yHKIHOHUPYIOUIUN
NIEKTPOJ OCTABUTh U JOOABUTH HOBBIH.

Ham omsit 3a 10 ner 217 TOD. JleransHocTh cO-
crasuna 0,9%, ymepian 2 manuenta. B mepBom ciydae
MAIMeHT MOTHO B pe3ysbTare 3KCTPAKIUU POTALMOHHBIM
JUIISITOPOM  CTUMYJISIIMOHHOTO  JKEITY/IOYKOBOTO  BJIEK-
Tpoma BozpactoM 10 seT. DiuexTpos ObUT UMILTIAHTHPOBAH
B TIEPEIHIOI0 CTEHKY BBIBOJHOTO OTJIENIa MPABOTO JKEIy-
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JIOYKa, [JIe M TPOU30IILIO MOBPEKACHHE CTEHKH Cep/la B
xone TOD. Bo BTOpoM ciydae IeTalbHBIA UCXOX HACTY-
MTAJT TAKXKE MOCIIE IKCTPAKIIUU POTAUOHHBIM U TOPOM
CTUMYISIIHOHHOTO 3JIEKTPOJa uepe3 AEBATh JIeT MOcIe
uMIIaHTanuy. [IpudeM 31ekTpo/] ObUT UMIUIAHTUPOBAH B
MEXKEITYI0YKOBYIO TIEPETOPOJIKY, & OMeparusi OCIOKHH-
JIaCh MPOTSKEHHBIM MTOBPEXKICHUEM (OKOJIO 2 CM) IPaBOTo
npezicepaus, rae Obuia GUKCHPOBAHA METIIS AIEKTPOJIA, C
MEPEX0/I0M Ha HWIKHIOIO MOJIYIO BEHY.

[Morubiue nanueHTsl ObLIM B IPYIIIE HU3KOTO PH-
cka o mkanaM EROS, u SAFeTY TLE, no mxkaine LED
score 10/11 6aos, o mkaiie MB score - 3 u 2 0ajuia u3 6
COOTBETCTBEHHO, 10 mKane Kucharia K. et al - mpomexy-
TOYHOTO pHUCKa, U ToybKo 1o mikane RISE oba mammenTa
ObUTH BBICOKOTO pricka. Hu ojiHa W3 MPHUBEICHHBIX B 00-
30pe MIKAJl He YYUTHIBAET MeCTa (DUKCAIIMH AIICKTPOJIOB, a
HMEHHO 3T 0COOEHHOCTH NPUBEIH K HEOIAronpHsITHOMY
HCXO/y B 000MX CITyyasix B HAILICH IPYIIIE MAMEHTOB.

3AKJIIOYEHHUE

Takum 00pa3zoM, BCce pacCMOTPEHHBIE LKAl YKa3bIBa-
10T Ha TO, YTO OCHOBHBIM (DAaKTOPOM PHCKa SIBIISIETCS «BO3-
pacT» ypansemoro anektpoza. [lomuMo onpeneneHus pucka
OOJBIIMX OCJIOKHEHUH, KaK HENOCPEACTBEHHO CBSI3aHHBIX
C omepanyel, Tak B IIOCICONEPAlMOHHbIA MIEPUO, OIXHOU
13 OCHOBHBIX uenef/i BCCX PACCMOTPCHHBIX MIKaJI ABJIACTCA
OTIPENIeNIUTh MECTO BBIMOMHEHH 133, CIpOrHO3MPOBATH
HCO6XO)II/IMOCTI) MIPUMEHECHUS JIa3€pa, pOTAlIMOHHBIX JUJIATO-
poB, TpaHchemMopaiibHOi T3 U COCTaB KOMAHIBI, BHITIOIHS-
IOLIEH BMEIATENBCTBO. B HacTos1ee BpeMsi peKOMEHI0BaHO
MPOBOJIUTH TPOLEAYPY B THOPHIHON WM KapIHOXUPYPru-
YECKOM OIEpAlMOHHON, OCHAILCHHONW PEHTTCHOBCKOM YyCTa-
HOBKOM XOpOIIIero KauecTBa, B MPUCYTCTBUU XUpYpra (eciu
oreparysi BHITIOIHSETCS AIEKTPOPUIHOIOrOM).

T33 ¢ 2021 roma BKIIOYEHA B MEPEUCHb BBHICOKOTEX-
HOJIOTUYHOW MEJIMIIMHCKOW MOoMOoIK. B cBsi3u ¢ 3TUM 0%KHU-
JIaeTCs POCT YKCila TAKUX ONlEpaLuil. Y UUTBIBAsl CBOM OIIBIT,
CYHMTAEM, UTO Ha HayaJbHOM 3Tame OCBOCHHS TDD, KOTO-
palii ceituac mpoxoaut B Poccuiickoii @enepanuy, 1U1st cTpa-
TU(DHUKAIUHA PUCKOB OCIOKHEHHIH TDOD OoNTUMAaIBHOM SBIIS-
totest mkania RISE n Kancharla K et al. Onnako, Hanmyuiieid
cTparerueii OyneT onpeneneHue pucka TOD 1Mo HECKOIBKUM
mikajgam. Ha mamr B3nis, ato mikanel RISE u EROS. IIka-
na EROS mo3BossieT crporHo3upoBarh MOCIeOonepao-
HbI nieproa. He BbI3bIBa€T COMHEHHUH, YTO B JaJIbHEUIIIEM
noTpedyeTcst TIOMCK HOBBIX (DaKTOPOB PUCKA U pa3paboTKa
HOBBIX IIKaJI prcka TOD.
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BO3MOXHOCTHU UCIOJIb30BAHNA BMOMAPKEPOB KPOBU J1JIs1 TPOTTHO3MPOBAHU A
BEPOSITHOCTH BO3SHUKHOBEHUS XXEJTYJOYKOBBIX TAXUAPUTMUN V BOJIbHBIX
XPOHMYECKOW CEPAEYHOM HEJJOCTATOYHOCTHIO CO CHMXXEHHOM ®PAKIIUEN BHIBPOCA
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Heticmeyroujas 00HOpAKMOPHA WKALA NPOSHO3A PUCKA JICETYOOUKOBbIX MAXUAPUMMULL Y OOTbHBIX XPOHUYECKOU
CepoeuHOll HeOOCMAMOUHOCTIBIO CO CHUNICEHHOU (hpakyuell 8b16poca 16020 JHCeyOOUKd, NO MHEHUIO GOTbUUHCIEA HKC-
nepmos, He omeeuaen mpebo8aHUsIM COBPEMEHHOU MeOUYUHbL U QOIIICHA Obimb MoOupuyuposana. Takas nosuyus Ha-
npagisem yCcunus uccied08ameneti Ha NOUCK OONOTHUMETbHBIX NPOSHOCMUYECKUX (PAKMOPOE, K KOMOPbIM MONCHO ONHe-
cmu GuomMapkepvl Kposu, Ompasicaowue coCmosHue KapOUuoMUOYUmos U 6HeK1emoyH020 MAMPUKCA cepoyd, d MaKlice
NO36ONAIOWUE OYECHUND IHOOLEHHbIE U IK302CHHBLE GNIUAHUSL, OKA3blEAeMble HA dmu cmpykmypol. Taxue ceedenuss moeym
OKA3aMbCsL ANCHHIMU 0151 ONPEOEIeHUs EPOSIMHOCIU HATUYLUS 8 MUOKAPOE NPOAPUMMO2EHHO20 CyOcmpama u S1ekmpo-
uzuonoeureckux ycrogutl, HeoOX00UMblx OJid peanu3ayuil e2o NOMeHyuad.

Ilpedcmasnennvie 6 danHoM 0030pe OaHHbLE NO3BOJISIOM COENAMb 8bI600 O MOM, YMO KOHYEHMPayuu OUoMapKkepos
KPOGU MO2Yym npedocmasums OONOIHUMETbHYIO UHPOPMAayuro 05l OYeHKU NePCOHATUZUPOBAHHO20 APUMMULECKO20 PU-
cKa, 4mo Q0NINCHO NOMOUb U30edHCamsb KIUHUYECKOU HeOOOYEHKU PUCKA BHE3ANHOU CepOeuHOl CMepmu U Cmamys onpeoe-
JIAROWUM 8 NPUHSMUY PeleHUst 00 UMNIAHMAyuu Kapouogepmepa-oepuopunisimopa.
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PREDICTIVE POTENTIAL OF BLOOD BIOMARKERS FOR SUBSEQUENT VENTRICULAR
TACHYARRHYTHMIAS IN PATIENTS WITH CHRONIC HEART FAILURE AND REDUCED LEFT
VENTRICULAR EJECTION FRACTION: REVIEW
N.N.Ilov'%, A.A.Nechepurenko?, R.N.Shvartz'?

TAstrakhan State Medical University, Russia, 121 Bakinskaya str; *Federal Centre of Cardiovascular Surgery, Rus-
sia, Astrakhan, 4 Pokrovskaya Roscha str; *Private healthcare institution «Medical Care Facility», Russia,
Astrakhan, SM Kubanskaya str.

The current single-factor prognostic scale for the risk of ventricular tachyarrhythmia in patients with chronic
heart failure and reduced left ventricle ejection fraction is considered by most experts to be inconsistent with modern
medicine and should be modified. This position directs the efforts of researchers to search for additional prognostic
factors, such as serum biomarkers. The last may reflect the state of cardiomyocytes and extracellular cardiac matrix, as
well as endogenous and exogenous impacts to these structures. Such information may be important in determining the
probability of the presence of myocardial pro-arrhythmic substrate and the electrophysiological conditions necessary
to realize its potential.

The data presented in this review suggest that concentrations of serum biomarkers may provide additional information
for the estimation of personalized arrhythmic risk, which should help to avoid the clinical underestimation of the risk of
sudden cardiac death and be a determining factor in the decision to implant a cardioverter-defibrillator.
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CorracHO naHHBEIM BcemmpHOi opranmsammm 3apa-
BOOXpPaHEHUs 3a00JI€BaHUs CEPICTHO-COCYTUCTON CHCTE-
MBI SBJISTIOTCS TIaBHOW npuanHOM cMmepTH [1]. Tak, B 2016
T. TI0 IPUYMHE KapAHaIbHOM MaTOIOTHH yMEpPIIo OKoo 18
MUJUTHOHOB JTfonieH, uTo coctaBmino 30% oT Bcex cMepTeit
3a 70T nepuoa. OAHNUM U3 TIIABHBIX MEXaHW3MOB peali-
3aIlM JICTAIBHOTO HCXO/a y ATOW KaTeTOpuH OOIBHBIX
SIBIISIETCS. BOSHUKHOBEHUE BHE3AIHOM CEPAECYHON CMEpPTH
(BCC), xax mpaBmiio, BCIEACTBHEC MHAYKINN (haTaIbHBIX
xkemynoukoBeix Taxuaputmuii (OKT) [2]. B crpykrype npu-
4mH, npeapacnonararomux kK BCC, muaupyeT umemidec-
Kasi OONE3Hb cepila M HACJIEICTBEHHbBIC KaHAJIOMATHH.
Mexy TeM, TOKa3aHO, YTO BayKHBIM MPETUKTOPOM TAKOTO
HEOIaronpusATHOTO MCXO/a CITY’KHT Pa3BUTHE XPOHHUEC-
KOW CepACYHON HETOCTaTOYHOCTH CO CHIKEHHON (paKIu-
eit Beropoca sesoro xenynouka (XCHuOB) [3].

[IpoBenennsie kinHn4Yeckue uccienoBanust MADIT
n SCD-HeFT mnpomeMoHCTpHpOBaIH, YTO HCHOIH30Ba-

ronoBHOW
Mo3r

KAPQUOMWOLIUTBI MWKPOOKPYXEHUE
cTpecc/pacTaMmeHue cocTosAHKe BKM cepaua
noBpexpaeHune BocnaneHune
anonTos OKCHAATHBHBIN cTpece

Puc. 1. Bozmoscuvie mexanuszmot pemode./mpoeanu}l GHEKJICMOYH020 MampuKca

HUC MMIUIAHTUPYEMOTO KapAuoBepTepa-aepuoOpuuaTopa
(UKJ) y 6onpueix XCH ¢ @B neBoro sxemymouxa (JIK)
MeHee 35%, MMEIOUUM BBICOKUII PUCK BO3HMKHOBEHHS
KT, mo3somnsier mpoBonuTh 3pPEeKTUBHYIO MPOPUIAKTHKY
BCC xak npu uniemMuyeckoM, Tak U NPy HEUIIEMUYECKOM
MIPOUCXOXKACHUU CepieuHol HenocTtarouHocTH [4,5]. Tlo-
JYYCHHBIC MHOTOOOCIIAIOIINE JaHHBIC JICTIH B OCHOBY
KOHIIETIIMY ITpoduiaakTuuecko uMrutanranun MK/, 3a-
KpEIUICHHYIO B KauecTBe | kiacca JIeHCTBYIOIIUX MEXKIY-
HapOAHBIX U OTEUECTBEHHBIX KIMHUYECKUX PEKOMEHIallui
[6, 7]. Mexnay TeM, peanu3anus TaKoTo Moaxo/1a nokasara,
yto ®B JIK He obnmamaeT 10ocTaTOuHOM CICU(MUIHOCTHIO
U YyBCTBUTCIILHOCTBIO TIPH BBIOOPE KaHIUIATOB HA UM-
wrantarmio UKJ[ ¢ 1mensio mepBUYHON TPOQHIAKTHKH
BCC [8]. Tak, mo mamueiM F.Merchant u coast., y 67%
nareHToB ¢ MK/ (16930 60bHBIX) yCTpOHCTBA HE HAHO-
CHJIM IIOKH B T€UEHUE MEPBBIX 5 JIET MOcje yCTaHOBKH [9].
Brino nokazaHo, 4To B ciyyae MMIUIAHTALIMY C LEJbIO Mep-
BuuHOH mpodumnaktukn BCC
HEONpaBJaHHAsE  DJIEKTPOTEpa-
nust UKJ] HaHocuTcs B cpeiHeM
B 22% cmyuaes [10].

Konnared

KapaMoMHOLWUTLI

B ocHOBe BO3HUKHOBE-
MuohUGposRacTs! Hust KT y 6ompabix XCHHDB
cos MOTYT JIC)KaTh Pa3HbIC MaTo(H-

3MOJIOTUYECKUE MEXaHU3MBI,
BKJIFOYasl ITOBBINICHHBIN aBTOMa-
TU3M, TPUITEPHYH) AaKTUBHOCTb
n/wmn  GopMupoBaHHUE re-entry
[11, 12]. Onexkrpoduznonoru-
YEeCKHE YCIIOBUsI, HEOOXOIHMBbIC
JUIsl peaiu3allud dTHX CLEeHa-
pHUEB, BO3HUKAIOT IIPU MpPOrpec-
cupoBanun XCH, wumemun u
HACJICJICTBEHHBIX ~ 3a00JIeBaHH-
sSX MHOKapaa. HeoOxomumbiid
MIPOAPUTMOTEHHBIH  cyOcTpar
MOABISIETCA  BCIEACTBUE  TIE-
pecTporku BHEKJIETOYHOTO

HMMYHHbBIE KNeTKKW

MAKPOOKPYXEHUWE

roNoBHOW Mo3r

NoOYKH

MHpoBaA TKaHb

cepoya y oonvnvix XCHu®B. Moouguyuposano usz [21], cozoano ¢ nomouipro
BioRender.com. Tpuzzepwl, oka3zvieasn eo3zoeiicmeue Ha KapOUOMUOUUMbL, RPUGO-
0sM K U3MEHEHUI0 CIPYKMYypbl U lyHKYuu Mmuoxkapoa (cunepmpoguu, anonmosy,
Hapyuwienuio 6HYmMpPUKIEMoUH020 MEMadoIUIMA, KOPPEKYUU COKPAMUMOCTUL).
Moougpukayus MuKpo- u MaKpoOKpyyHcenus Kapouomuoyunmos uHUYUuUpyem 603-
HukHoeenue u npozpeccuposanue XCH, cozoaem udeanvnvle yciosus onsa peanu-
3ayuu apummozennozo cyenapusa BCC. IIpumeuanue: ROS - akmugnwvie ghopmut
Kucaopooa, BKM - enexnemounulii mampuxc cepoua.
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marpukca cepana (BKM) - co-
€/IMHUTEIILHOTKAHHOTO ~ KOMITO-
HEHTA, BBINOIHSIOMETO (YyHK-
MK MH(OPMAIIMOHHOTO LIEHTPA,
HaKaIUIMBAIOLIETO W TPaHCHOp-
TUPYIOLIETO CUTHAJIbHBIC JaH-
HBIC ISl BCEX KJIETOK OpraHa
[13] (puc. 1). Cuwmraercsi, 4to
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9TOT NPOLECC WHULIMHPYETCS MHOKapIUalbHBIM CTpEC-
COM, MIIEMHEN, HEKPO30M 1 BOCTIaJIEHHEM MHOKapAa, Ipo-
TEKAIOUIUX MPH HEMOCPEACTBEHHOM YYAaCTHH PA3IHMUHBIX
OMOIIOTHYECKUX CUTHAIBHBIX MPOTeHHOB [ 14]. 3MeHeHme
KOHIICHTPAIMU 3THX ar€HTOB B KPOBH MOKET YKa3bIBATH HA
aHatoMo-(yHKIMOHAIBHEIE Mpeodpa3oBanus BKM cepa-
11a, KOTOPbIE MOTYT UMETh ITPOAPUTMOTEHHbIH TOTCHIINAI
[15], m o 3TOit MpUYHHE MOXKET MPEIOCTABUTH JOMOTHU-
TENbHYI0 HH(POPMALIUIO IS IPOBEACHUS CTpaTH(GUKALNN
pucka BozaukHOBeHuUs KT [16].

YuurhiBasi HECOOTBETCTBUE JIEHCTBYIOIMX KPUTEPHEB
otoopa 6ompHpIX XCHH®B Ha nmmiantammro MK/ peans-
HOMY PHICKY BO3HHKHOBeHHS xm3Heyrpoxarommx KT [8],
HCCIIeIOBAaHNE TPOTHOCTUYECKUX BO3MOKHOCTEH TAKUX OHO-
MapKepoB TPHOOPETAaeT OCOOCHHYIO aKTyaJbHOCTh. L[enmbro
JTAHHOTO 0030pa CTaJlo IMPENCTABICHUE NOCTYITHON HH(Op-
Malid O BO3MO)KHOCTH HCIIOJB30BAHMS LIHPKYJIHPYIOINX
B KPOBH OMOMapKepoB JUISl MPOTHO3MPOBAHMUS BEPOATHOCTH
Bo3HuKHOBeHMs KT y 6ompHbX XCHHDB.

OIIPEJEJIEHUE U KJIACCUO®PUKALNA
BUOMAPKEPOB

CortacHO onpeiesIeHNIO, TPEUI0KEHHOMY YIIpaBiie-
HHEM I10 KOHTPOJIIO 38 KaueCTBOM IIPOJYKTOB MUTAHUS U
nexkapcTBeHHBIX cpenactB (FDA), «onomapkep - 3To onpe-
JICJICHHBIN IIPU3HAK, KOTOPBIA MOXKET UCIIOIb30BaThCsl KaK
WH/IMKATOP HOPMaJIbHBIX OMOJIOIMYEeCKHUX TPOLECCOB, Ta-
TOTEHHBIX TPOLECCOB MM PEAKIUHM Ha BO3ACHCTBUE MM
BMeIareiascTBoy» [17].

D.A.Morrow u J.A. de Lemos chopmynuposanu 3
KPHUTEPUs, ONPEICISIONMX MEPCIEKTHBBI KIMHHYECKOTO
NPUMEHEHHS TOTO WM HHOTO Oromapkepa [18]. B epByto
odepesib, TOUHOE ¥ BOCIIPOU3BOANMOE H3MEPEHHE JOIKHO
OBITh IOCTYITHO JJISl KIIMHUIIMCTA 110 Pa3yMHON CTOMMOCTH
U KOPOTKOMY TepHOIy J1abopaTopHOro aHanusa. Bo-Bro-
pBIX, OMOMapKep JOJDKEH NpenoCTaBsTh WH(OpMaIHIo,
KOTOPYIO HEJNb3sl MOJYYHUTh MPH TIIATEIBHOM KIMHHYEC-
KoM ocMmoTpe. HakoHell, moimy4deHHbIe TaHHbIe 00 ypOBHE
OunoMapkepa JI0JKHBI UMETh 3HAYSHHUE TIPH MPUHSATHN KITH-
HUYECKOTO pelleHus. B peansHOCTH MHOTHE M3 OHMOMap-
KepOB, 00CYK/IaeMbIX B JaHHOM 0030pe, He Y/IOBIETBOPS-
IOT BCEM TpeM KpUTepusiM. Bmecrte ¢ TeM, CTpeMHTENBHO
pa3BHUBAIOIINECS] TEXHOJIIOTHH MOTYT yXe B Onvkaiimem
OyzyIieM U3MEHUTh METOAMKN U3MEPEHHsI KOHIICHTPAIUH,
CHM3MB (DMHAHCOBBIE 3aTPATHI U MPOIOKUTEIEHOCTh aHa-
nm3a. [loaTomy, Ha Hall B3DIISLA, TPUHIUITHAIBHBIM KPHTE-
pHEM aKTyaJlbHOCTH OOCYX/ICHUS TOTO MM MHOTO areHTa
JIOJDKHO OBITh HAJIMYWE TPUYUHHO-CIICICTBEHHOH CBS3M
MEXK/1y U3MEHEHHEM €ro KOHIIEHTPALMK U HACTYIUICHHEM
KJIMHUYECKH 3HAYHMMOTO COOBITHSI.

Hecmotpst Ha TO, 4TO OMOMapKephl AaBHO MPUBIIEKA-
0T BHUMaHHE HCCIIE0BATEIICH, SAMHON KiaccupuKauu
9THX areHToB He cyiecTByeT. R.M.Califf npemiosxmn B oc-
HOBY KJIAaCCH()UKALIUH MOJIOKUTh BOBMOXKHOCTh HCIIOJIB30-
BaHUsI OMOMapKepOB JJIsl OIIGHKU KIIMHUYECKUX HCXOJIOB.
B cooTBeTCTBUM C 3THM BBIJICISIOT JHATHOCTUYECKUE,
MOHHUTOpHpYEMbIE, (papMakoJMHaMHYECKHe / peareHTHbIC,
NPEIUKTUBHBIE, TPOTHOCTUYECKNE OMOMapKephl, a TaKke
OroMapkepbl BEepOsITHOCTH / pucka u Oe3onacHoctH [19].
ITo Bceit BUIMMOCTH, OIMH U TOT 7K€ areHT B pa3HbIX CUTY-
alMsX MOXXHO OTHECTH K pa3HbIM Kareropusim. Vcxons u3
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9TOH Mo3WNMH, 0oJee MPAKTHYHON KaXKeTcs marodusuo-
Joruyeckas Kiaccudukanys, OCHOBaHHAs Ha MEXaHHU3Me
BIIMSIHUSL HA KOHEYHYIO TOYKY, COIVIACHO KOTOPOIl BBIIEIIS-
10T OMOMapKepbl BOCIIANICHHUSI, OKCUIATHBHOTO U MHOKap-
JTUAITBHOTO CTpecca, MOBPEKICHNS MUOLIUTOB U GrOpo3a,
Heiiporopmons! [20]. C Touku 3peHus maTorenesa ceped-
HOTO pEeMOZETMPOBAHNS, HA HAIl B3MIIA, Ooee yIoOHOI B
UCIIONB30BaHUH SIBJIICTCS CHCTEMaTH3alusl OHOMapKepoB,
OCHOBAHHAsl Ha HAJIMYHMU CBA3CH ¢ KapIHOMHOIIUTAMH, UX
MHPKO- ¥ MAKPOOKpYyKeHHneM [21].

E>XeroHO ONMCHIBAIOTCS HOBBIE arcHTBI, KOTOPBIE
TECTUPYIOTCS Ha MpeIMeT HPAaKTHYECKOro 3HAYCHHS H
NOTEHIHMAJIa BHEJPEHUS B KIIMHUKY. B 3TOH CBSA3M 1OsIB-
JICHHE €JMHOW HOMEHKJIATYPhl 3THX arcHTOB IIOMOITIO OBl
CHCTEMaTH3UPOBATh UMEIOIIECS JaHHbIE M IIOMOYb KIIH-
HUIICTY pa3o0paTbcs B MHOTOOOPA3HH CYMIECTBYIOIINX
OmoMapKepoB.

IMPOI'HOCTHYECKHE BO3MOKHOCTH
BUOMAPKEPOB

[IpeumyIiecTBOM — HMCHOJNB30BaHUS ~ OMOMapKepOB
CIIY’)KUT BO3MO)KHOCTH OIICHUTH BEpOSTHOCTh HACTYILIC-
HUS HEONaronpusATHOTO KIMHUYECKOTO COOBITHS, pUMe-
HUTEJIBHO K 00CYX/1aeMOMY BOIIPOCY - BO3HUKHOBEHHIO
ycroituuBeix JKT. TlosiBIeHHE BBICOKOUYBCTBUTEIIBHBIX
METOJIOB  ONpE/ENICHHs KOHICHTpAIlMi OHnoMapKepoB
y GonpHbIX XCHH®B mo3BOIMIO TPEANONOKHUTH, YTO
JIAaHHYI0 MH(OPMAIINI0 MOKHO HCIIONB30BaTh ISl pacye-
Ta MEPCOHAJIM3UPOBAHHOTO APUTMHUYECKOTO pHUCKa. DTO
JIOJDKHO TTIOMOYb N30€XkKaTh KIMHUYECKOI HET0OIICHKH PH-
cka BCC u crarb onpezensionieii B pUHITHY pelieHus 00
nmrutantanuu UK/,

buomapkepul, accoyuupogannbvie ¢ cocmoanuem

Kapouomuyumos

MuokapauajbHbI cTpecc/pacTsikeHue

OnHuMH U3 ITepBBIX OMOMapKEPOB, HAILIEAIIUX MTPU-
MeHeHue y O6onbHBIX XCH, cramu HarpuilypeTHueckue
nentuasl (HYII), ocobenno B-tum - Mo3roBoii Hartpuii-
ypernueckuir mentun (BNP), xotopwlii BbIAensercs B
KETy0YKax cep/ila B OTBET Ha YBEJIMYCHHE OObeMa
U TEeperpy3Ky B BHJAE MNpEALICCTBEHHHKA MPOropMOHa
(mpoBNP). Ilpu ero pacumeruiennn obpasyercst Ouo-
JIOTUYECKU aKTUBHas amuHOkuciora BNP u uneprHas
N-konnesas npoBNP (NT-proBNP), ypoBeHb KOTOPBIX
MTO03BOJIIET HE TOJIBKO MPOTHO3UPOBATh KIMHIUYECKYIO Jie-
komrieHcaluio XCH, HO ¥ MPOBOAWTH CTpaTU(UKALIUIO
pUCKa BO3HUKHOBEHMS HEXKEJIATENbHBIX KIMHUYECKHUX
coObITHit y 60ibHbIX XCHHDB [22].

N3BecTHO, uTto mox nerictBuem HVYII mpoucxomur
pacuupeHie MPUHOCIIIUX U Cy)KCHHE BBIHOCSIIUX ap-
TEpUOJI, YBEIMUYCHHUE MMOYEYHOIO KPOBOTOKA U CKOPOCTH
KIIyOO4YKOBO# (HIIBTpaIMK, MHIUOMpyeTcs: peabcopOrms
Hatpusd U Boabl. Touka npunoxenus HYII no otHomenuto
K cTpyktype BKM cepaiia, o Bcell BUANMOCTH, CBA3aHA C
MHrUOMPOBAaHUEM CEKpEIMU PEHHHA M allbJIOCTEPOHA, 10-
JIaBJICHUEM AKTMBHOCTH CHUMIIATUYECKON HEPBHOM CUCTE-
Mbl [23]. Takum 00pa3zoM, MOBBIIIEHHbIE KOHICHTPAIMN
HVII moryT yka3plBaTh Ha yCWJICHUE aKTUBHOCTH IIPOLIEC-
coB mposudepanuu U TUnepTpodUH MHUOKApAa, Pe3yiib-
TaTOM YEro MOXET CTaTh IMOSBJICHUE MPOapUTMOTEHHOTO
cyocrpara KT [24].
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B wuccaemosanum, BkIro4aBmeM 521 mamueHTa C
MepeHEeCeHHBIM HH(apKTOM MHOKapaa, ypoBeHb HVYII
yKa3bIBaJI Ha PHUCK nocienyromux >mu3onos BCC, Hesa-
BUCHUMO OT KJIMHHYecKuX mokasareneid u ®B JIK (OP-
3,39; 95% AN=1,22-9.45; p=0,037) [25]. Apyrue aBTOPHI
nokazand, 9to y 0ompHBIX XCH ¢ BBIpa)keHHOW CHCTO-
mmueckoit audynknueit (PB JDK < 20%) nosblmeHue
ypoBHss HYII accommupyercst ¢ BeicokuM puckom BCC
TOJIBKO TIPH MCXOJHO YBEIMUCHHOH MPOIOIIKUTEIBHOCTH
naTepsana QTc va OKI (OIL=1,63; 95% AMN=0,54-5,12;
p<0,001) [26]. B psme paboT yka3pIBaeTCs Kak Ha HAIU-
YHe acCOIMAli MEXIy BBICOKHMH KOHLEHTPAlUIMU
HVYII u Bo3umkarommmu KT, B ToM umcne y OOTBHBIX
XCHHODB c panee nmmuianTupoBanabiMu KT (Tabm. 1),
TaK W MPUBOAATCS IIPOTUBOMOIOXKHBIE JaHHEIC [27, 28].
Bosnpime mporHocTHYEeCKHE HAAEXK/bI, BO3JIaracMbple Ha
HVII, okazanuce BO MHOIOM NEPEOLICHEHHBIMH, B TOM
gyuciie u3-3a OONBIION BapraOeNbHOCTh KOHIICHTPAITMH
9THX areHTOB NPH Pa3HBIX KIMHUYECKUX cuTyanusx. [1o
9TOH NPUUYMHE B HACTOSIIIEE BPEMS BCE Yallle BHICKA3bIBA-
€TCsl MHEHHE O TOM, YTO KJIMHHYECKOE 3HAUCHUE H3y4de-
Hust HYII HaxoauTCs B INIOCKOCTH BBISABIIEHUS U OLIEHKU
CTETIEHN MMOKapAMaJIbHOTO CTpecca M JEKOMIICHCAIUU
cepledHoil HegoctarogyHoctH [29].

Crumynupyromuii hakTop pocTa, KOTUPyEeMbId TCHOM
2 (ST-2) mpuHAIIEKAT K CEMEUCTBY MHTEPICHKIHOBBIX
penienTopoB U uMeeT 2 u30popMel: pacTBopuMyro (SST-2)
1 PELENTOPHYI0, BCTPOCHHYIO B KJICTOYHYIO MEMOpaHy n
BBINOJHAIONIYIO (DYHKIHIO PELENnTopa Ul MHTEpPICHKH-
Ha-33. Cumraercs, uto sST-2 - aTo Onomapkep pudpo3sa,
BOCTIQJIEHHSI CUMIIATHYECKON THUIIEPAKTUBALIMHM ¥ MHOKap-
JMaJIbHOTO CTpecca, BBICOKME KOHLEHTPALUH KOTOPOTO
(6omee 36,3 HI/MIT) aCCOUUPYIOTCS ¢ HEOIATOTIPUSATHEIMA
kmuHIgeckumMu ucxogamu XCH. B cybananmse nccieno-
Banus MADIT-CRT (Multicenter Automatic Defibrillator
Implantation Trial - Cardiac Resynchronization Therapy)
YBEIMYEHUE PACTBOPUMON (OPMBI CTUMYIHPYIOIIETO
(akropa pocta (sST-2) Gomee 35 HI/MI BBICTYIIaJO B Ka-
gecTBe He3aBHcUMOro npeaukTopa BCC umn yctoanBoro
mapokcm3ma JKT [30]. K moxokuMm BBIBOAM TPHUIILIH U B
nccnenoBanun HF-ACTION [31].

B nmreparypHbIX 0030pax, MOCBSAIIEHHBIX H3yde-
HHUIO TIPOTHOCTHYECKOTO ToTeHimana sST-2 y mammeH-
toB XCH wacrto ucrons3yror nanueie D.A.Pascual-Figal
1 COAaBT., JIOKA3aBIIUX, YTO YBEJIMYCHHE KOHIICHTpAINN
aToro Gmomapkepa Gomnee 15 Hr/mi B 4,56 pa3 moBsIIIaNO
BeposTHOCTH Bo3HHMKHOBeHHss BCC (95% JU: 1,31-1,59;
p=0,017), a mpu coueTanuu Bricokoro ypoBHsI NT-proBNP
n sST-2 310 (haranpHOE coObITHE BO3HUKANO Y 74% nccre-
noBauHHBIX O00mpHBIX XCH [32]. Ilpu sTOM HE BCeraa yka-
3BIBACTCS, YTO UCCea0BaINCh OonbHbIe ¢ DB JIDK < 45%,
B CBSI3U C UeM IOJTy4EHHBIE PE3y/IbTaThl C BBICOKOH J101ei
BEPOATHOCTH HE MOTYT OBITh PACIIPOCTPAHEHBI HA KOTOPTY
6ompHEIX XCHHOB.

IoBpesxaenne KApAUMHUOLUTOB

TpONOHUHBI - CaMBbIi YaCTO UCIIOIB3YEMbIN B KIIMHU-
Ke Mapkep HeKpo3a MHOKapaa. B OompmmHCTBE OImyOnu-
KOBaHHBIX pa0OT BBICKA3BIBAETCS MHEHHE O TOM, YTO HC-
clleZioBaHME MX KOHIEHTpanuil y 6ompHBIX XCH HEe MoXxeT
MIPEAOCTaBUTh JIOCTOBEPHON MH(OPMALIUK JUTS OTIpesierne-
HUS pUCKa OyIyIINX apUTMUYCCKUX COOBITHIA (Ta0m. 1).

61

AmnonTo3 KapANMHOLHUTOB

ITocne moBpexaeHHs KapJUOMUOLIUTOB B KPOBb
BBIJICJISIOTCST OKUCIICHHBIE TPOAYKTHI U 6enku BKM, ko-
TOpbIE aKTUBUPYIOT NMPOBOCHATUTENbHbIE peakiuu. Bo3-
JIEUCTBUE MPOBOCHAIUTENBHBIX IIUTOKUHOB IPUBOJIUT
K aKkTuBauuu (puOpoOIacTOB W KapAMOMHOLMTOB O4ara
BOCHAJCHUS, HHUIMAIUA MEXaHU3MOB alloONTO3a, OAHUM
13 MapKepoB KOTOPOTO SIBJISIETCS cepredHast hopma Oei-
Ka, CBs3BIBAIOIIEro xupHbIe KucnoThl (Heart-type fatty
acid binding protein; H-FABP). [1oBbilieHHBIC KOHIICH-
Tpamuu 3TOr0 OMOMapKepa acCOLMHUPYIOTCS C BBICOKOW
BEPOSITHOCTBIO ~ HEONArONpUSITHBIX  CEPACUHO-COCY/IH-
CTBIX cOOBITHH, BKIIF04asi BosHHKHOBeHUE JKT [14]. Beuto
IPOAEMOHCTPUPOBAHO, YTO B COOTBETCTBHM C YPOBHEM
H-FABP B kpoBu O6ombHbix XCH MOXHO IpOBOIMTH
cTpaTudUKaUIo prcKa: KOHIECHTPAWH BhIme 4,3 Hr/mi
MOTYT BBICTYNATh B Ka4€CTBE HE3aBUCUMOT'O IIPOTHOCTH-
4eCcKoro (hakTopa HaHECEHHs ONpaBIaHHOM AEKTpoTEpa-
nuu UK u cepneunoit cmeptu [33].

Jpyrue u3BecTHbIE OHMOMapKepbl MHOKapIUalIbHOTO
aronito3a (pactBopuMblii FAS-nurang; pocroBoit daktop
muddepeHnpoBKH 15), BEPOITHO, MOTYT HCIOIB30BATHCS
Julsl OlleHKH xapakrepa tedenust XCH, ocobenno y 60ib-
HBIX C HIIEMHYECKOW OO0JE3HBIO Cepila, PH ATOM Ipe-
CTaBJICHHBIC B JINTEpAType AaHHBIC O MPOTHOCTUYECKOM
3HAQYEHUH MX KOHLEHTPALUH B KPOBU B OTHOLICHHUHU Oysy-
mux KT npotuBopeunss [21, 34].

Buomapkepvt Mukpookpysicenus

Cocrosinne BKM cepauna

IIpoBeneHHBIE HCCIAEIOBAHUS NPOAESMOHCTPUPOBA-
JI¥, 4TO B KPOBU MAIEHTOB C CEPJACUHO-COCYAUCTHIMU
3a00JICBaHUSIMH U3MEHSIOTCSl KOHIIEHTpauu (pEepMEeHTOB,
perynupyromux cocraB BKM cepaua: Hapymaercs HOp-
MaJIbHOE€ COOTHOILIEHHE MAaTPUKCHBIX METaJUIONPOTEHHA3
U MX TKAHCBBIX HHIHOUTOPOB [35], MOBBIIIACTCS KOJIHYC-
CTBO IIPOBOCITAINTEIBHBIX IUTOKMHOB ((aKTop HEKpo3a
OITyXOJIU-0, HHTEPIICHKHH- 1, C-peakTUBHBIN OEJIOK, TajeK-
TUH-3), 3alyCKAIONNX CHHTE3 MeTaJulonporenHas [36].
DTO MPHUBOJUT K TporpeccupoBaHuio Gpuodpo3a n Gopmu-
POBaHUIO aHATOMO-AJIEKTPOPHU3HOIOINIECKOro cydcTpara
1t Bo3HukHoBeHwust JKT.

[lepcrieKTHBHBIM HarpaBiIeHUEM B OTHOIICHHH OHO-
XMMHUYECKUX MapKepoB, 00JaJafolIuX MPOTrHOCTHYECKON
3HAUUMOCTBIO i1 Bo3HUKHOBeHUs KT, sBnsiercs onpene-
JICHWE YpOBHS MPOJYKTOB oOMeHa koiutareHa (C-tepmu-
HaJbHBIN NponenTu] kojtareHa tumna 1, C-TepMUHaNbHBIN
TENONENTH A KoJulareHa Tuma |, MaTpUKCHbIE METayIo-
NIPOTEHHA3bl, TKAaHEBbIE HHTHOMTOPHI MAaTPUKCHBIX Me-
TAJJIONPOTEHHA3), YKa3bIBAIONINX HA CTPYKTYPHYIO Hepe-
ctpoiiky BKM. Bbu1o mpoieMOHCTpUPOBAHO, YTO YPOBEHb
9TUX MapKepoB B NepH(EpUUECKOil KPOBH KOPPEIHpYyeT
CO CcTeneHplo Gpuopo3a MHOKap/a W UMEEeT acCOIMaNny ¢
BEPOSITHOCTBIO HaHeceHus: onpasaanHoi UKJ] tepanun y
6ompHBIX XCHHDB [37].

W3BecTHBIMU TPHUITEPAMH, HHULIMUPYIOIIMMH (GHOPO3
MHUOKap/a, SBIISIOTCSA TUIOKCUS, XPOHUYECKOE BOCIATIEHUE
U TEeMOIUHAMHUECKOe MepepacTsbkeHne Mmuokapna. Ilox
BIIMSIHUEM 3THX (DAKTOPOB BOCHAIMUTEIBHBIC KICTKH MHO-
Kap/ia HAUMHAIOT 3KCIPECCUPOBATh Pl CUTHAIBHBIX IIPO-
TEMHOB, aKTUBUPYIOMNX (HPUOPOOIACTEI M MHUIIMHPYIOMINX
pemonenpoBanre BKM cepria. Oqanm 13 Takux ornomap-
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KEPOB SBISICTCS] TAIEKTHH-3 - PACTBOPHMBIN [3-TaiaKkTo3u-
J1a3a-CBSI3bIBAIOIINN TIIMKOIPOTEHH, BEICBOOOXK/IAEMBIH aK-
TUBHPOBAaHHBIMH CEPIACYHBIMU Makpodaramu [38].

B nienom, aHanms auteparypbl CBUACTEIBCTBYET, YTO
YPOBEHb TaJIeKTHHA-3 MOBBIMIACTCS TIPH BOCTIAIUTEIBHBIX
1 nponudepaTuBHBIX Iporueccax. JlaHHbIEe >KCHEepHMEH-
TAJIBHBIX W KIMHUYECKHX HMCCIIEI0BAHUN CBUICTEIHCTBY-
0T 00 yJacTHH 3TOTO OMOMapKepa B CTHMYJISIIIAU aibIo-
CTEPOHACCOIIMIPOBAHHOTO (hUOpPO3a M PEeMOICITHPOBAHHUS
muokapnaa JDK [39, 40]. Bomee Toro, HEKOTOpPBIE aBTOPEI
YKa3bIBAIOT HA CYLIECTBOBAHME IPSIMOMN MOJOKUTEIbHOU
KOPPEISIMN MEX/y KOHIICHTpAINEeH rajleKTnHa-3 B KpOBU
Y HaJMYUeM B MHOKapJle apuTMOTCHHOTO cyOcTpara [41],
crocoOHOTO MaHU(eCTHPOBATh KU3HEYyTpokaronmu JKT
[42] v BBI3BIBATH apUTMHYECKU mTOpM [43].

OTeuecTBEHHBIE HCCIIEN0BATENIl HA OTHOCHUTEIBHO
HeOOTBIION KOropTe OONBHBIX HIIEMHYECKONH KapAHOMHO-
narueit (40 manueHToB) MPOJEMOHCTPUPOBAIIH, YTO YBEIHU-
YeHHE KOHIIEHTPAUH TanekTHHa-3 >10,95 Hr/min sBisercs
HE3aBUCHUMBIM TIPETUKTOPOM Oyaymumx ycToHdmBbIX KT
(p=0,044) [16]. TToxoxwue pe3ynbTaThl OBLTH MPEICTABICHBI
Tayyar Akbulut u coast. Ilpu pazgenenun 92 manueHTOB
C HEUIIEMHYECKOH KapAMOMHUONATHENH B 3aBUCUMOCTH OT
KOHIIEHTPAIMHU TaJIeKTHHA-3 B KPOBH, ObLIa BBIABICHA 00-
Jiee BBICOKAsl YacTOTa BO3HUKHOBEHHs HeycToNuuBbIX JKT,
yeroiunBeix KT u ¢pubpmwurimun xemygoukoB (DXK) B
TPYIIIE C TOBBIICHHBIM YPOBHEM H3y4aeMOro OHoMapKepa
(p <0,0001; p <0,002; p <0,026; cooTBeTCTBEHHO) [44].

I'pynna aBropoB u3 bpaswium npencraBuiia mpo-
THBOIIOJIO)KHBIE PE3YJIBTAThl, COITIACHO KOTOPBIM MOBBI-
IICHHBIH ypOBEeHb TalekTuHa-3 y OompHBIX XCHHDB
HeHWIeMHuueckoro TeHe3a (148 mamueHToB, MenuaHa
HaOmoneHus - 941 neHp), ompenesieMblil cpasy Iocie
BKJIIOUEHHSI B MCCIIEZIOBAaHHME, HE BBICTYNAN B KadeCTBE
MpenuKTopa Oyaymmx OONBITNX aPUTMUYECKAX COOBITHI
(ycroituuBeix JXXT, ompaBmanHoit 3nexTpoTepanun MK/,
snu3ona BCC), XoTs u acconnupoBacs ¢ 00IIel JieTab-
HOCThIO [45]. He OBIIIO BBISABICHO acCOIMAIIMI TrajleKTH-
Ha-3 ¢ puckoM BCC u B ApyroM mcciemnoBaHHUH, BKIIO-
gapmeM 1440 6onpHbIX XCH [46].

Bocnanenne

Bocnanenue siBiisieTcs yHUBEPCAJIbHON peakuuen Ha
JIeHCTBHE Pa3INYHBIX MTOBPEXKAA0IHX (pakTopoB. Y O0Ib-
HIx XCHHO®B BoCmanuTenbHBIC PEaKIMH yYacCTBYIOT B
TIOBPEX/ICHUN KapAMOMHUOIIMTOB, WIPAIOT BAXHYIO POIb
B peajM3alliy UX anonro3a u nepecrpoiike BKM cepaua.
BbIpaskeHHOCTh BOCTIQINTEIBHOTO OTBETA B KAXKJJOM KOH-
KPETHOM CITy4ae ONpeersieTCs] B3aUMOJACHCTBUEM IPO- U
MIPOTUBOBOCIIAJINTEIBHBIX IUTOKHHOB, a MO W3MEHEHHIO
MX KOHIIEHTPALUH B KPOBU MOXKHO CYJIUTB O XapaKTepe Te-
genust XCH [47].

B xozne uccnenoBanus CAMI-GUIDE, npoeneHHOTO
Ha 300 6ompHBIX ¢ MK/, ObL1a MicciieoBaHa IPOrHOCTHYEC-
Kasi porms C-peakTWBHOTO Oeilka B OTHOIICHWH Pa3BHTHS
BCC nm XXT/®X y G0oIbHBIX ¢ HIIEMHYECKOH OOJIE3HBIO
cepana ¢ @B JDK menee 30% [48]. [lo maHHBIM IBYXIIET-
HEro HaOJIOICHUS MepBUYHAs KOHEYHAs TOYKa OblIa 3ape-
ructpupoBana B 17,3%. Beuto nokasaHo, 9To MOBBINICHHE
C-peaktuBHOTO Oenka Ooiee 3 MI/T HE acCOLMHPYETCS C
BCC mwm XT/®X, ogHako 3Ta WHPOpMALUS MOXKET HC-
TIOJTH30BATHCA ISl IPOTHO3UPOBaHMS cMepTHOCTH 0T XCH.

REVIEWS

K 1moxoxunm BbIBOIaM MPHILIA U B APYTOM KPYITHOM
nccienoBaann PROSE-ICD (6but0 BiTFOUeHO 1189 marm-
€HTOB, CPOK HaOMIONEHHs COCTAaBWI 4 Tofa): OBUIO BBISB-
JICHO, YTO TIOBBIIIEHHE YPOBHSI OMOMapKepOB BOCHAJICHMS
(C-peakTuBHBI OeNOK, WHTEPICHKUH-6, (haKTOp HEKpO3a
OITyXOJTH (1), PABHO KaK U OMOMapKepOB HEHPOTyMOPaIHHOM
aKTHBAIINN W TIOBPEXKICHUS KapAHOMHOIUTOB (proBNP m
cepieyHbli TporoHUH T) yBEeNINUMBaeT PUCK CMEPTH, HO HE
npezcKa3bpBaeT pa3sutue dnekrporeparnun UK/ [49].

OxcupaTuBHBIN cTpecc

Kucnopon siisieTcss HEOOXOANMBIM JIEMEHTOM HOP-
MaJlbHOHM JKM3HEAESATEIBHOCTH KIIETKH, KOTOPBIN aKTH-
BUpPYeT OOIBIIOE YHCIO BHYTPUKIETOUHBIX (DEpPMEHTOB.
OpHako B mporiecce MeTabomi3Ma HeOOIbIas YacTh KUC-
Jopona mpeodpas3yercss B CyINEepOKCHI aHHOHBI (BBICOKO-
TOKCHYHBIE KHCIIOPOIHBIE PAUKAIbI). AKTUBHbBIE ()OPMBI
kuciopona (reactive oxygen species - ROS) BeI3bIBaroT
paspylleHHe BHYTPHKJIETOYHBIX CTPYKTYp, HHULHMUPYS
OKCHJIaTUBHBIN cTpecc.

B skcmiepumMenTe ObUTO TTOKa3aHo, uTo ROS, oka3pl-
Basi BIIMSIHNE Ha BHYTPHKJICTOYHbBIE HOHHBIC KaHAJIbI, Y-
HSET MPOIODKUTENFHOCTE moTeHmana nevicteus (IT1]]),
YCHIMBAsi TPUTTEPHBI MOTEHIMAT apUTMOTEHHOTO CyO-
crpata [50]. Bo3HuKaromas B pa3HbIX y9acTKaxX MHOKapaa
nucnepeus I co3znaer yciaoBust U 1151 BOSHUKHOBEHHUS
KT ¢ mexanuzmom re-entry. IIoMuMO OnucaHHBIX Mexa-
HHU3MOB, ApUTMOTEHHBIE 3 PEKThI OKCHAATHBHOTO CTpecca
peanu3yroTcsl 4epe3 HapylIeHHe MEKKIETOUYHBIX KOHTaK-
TOB 1 Ae3opranm3anuto BKM cepama [51].

B koHTekcTe M3yyaemoro BOIIPOCA OINpPENeTEHHBIN
MHTEPEC MOXKET IPEACTAaBIATh TaMMa-TIIyTaMHITPaHC(e-
pa3a - ogMH M3 MapKepoB HEAPPEKTUBHOCTH AHTHOKCHU-
JTAaHTHOH 3aIlWTBHI, MOBBIIICHHE KOHIIEHTPAIMH KOTOPOTO
B KPOBH yKa3bIBA€T HA YCHJIICHHE OKCHIATUBHOIO CTpecca.
Y.Zhou ¢ coaBT. B CBOEM IPOCIIEKTUBHOM HCCIICIOBAHUU
MIPUIIUIA K BBEIBOJIAM O TOM, YTO KOHIIEHTPALUs raMMa-Tiry-
TaMmunTpancdepassl >56 En/m MokeT mpenckaspiBaTh BBI-
COKYI0 BeposTHOCTh Oyaymmx JKT u ompaBmaHHOH 3JeK-
tpoteparmu KT [52].

Buomapkepuvt makpooxkpyscenun

AJINIOKUHBI

OsKHpeHne SBIACTCS U3BECTHBIM (PaKTOPOM ceplied-
HO-COCYAHCTOTO prcka. Hambomee omacHO abnoMuHAIB-
HOE OKMpPEHHE, PH KOTOPOM T'MnepTpodust U THnepIuia-
31s AJUIIOLUTOB HMPUBOANT K ITOBBIICHHWIO KOJIMYECTBA
Makpo(}aroB ¥ yBEeINYEHHUIO CEKPEIINHU BEIIECTB C TOPMO-
HOTIOZOOHBIM JICHICTBHEM - aJNTIOKHHOB. MOJEKYIspHbIE
MEXaHU3MBbI, OOBACHSIONINE CBSI3b OKUPEHHUS C TIOBBIIICH-
HOM TOTOBHOCTBIO K BO3HUKHOBEHUIO KT 10 KOHIla HE pac-
KpbITHL. [Ipearnonaraercs, 4To mpsMoe BINSHHUE CBSI3aHO C
JKUPOBOH HMHQWIBTpalMed MHUOKapaa, WHHIAUPYIOIISH
¢udporrueckoe pemonenuposanue. [ToBrIIeHHAs ceKpe-
IIUsT QIUTIOKUHOB ITPUBOANT K BETETaTUBHON TUC(YHKINH,
YCHIIMBAET JIOKAJIbHOE BOCHAJICHNE, OKCHAATHBHBIN CTpece
U CTUMYJIHAPYET arlonTo3 KapAHOMHOIUTOB [53].

B nureparype nmeroTcs JaHHbIE O CBSI3H TTOBBIIIIEHHO-
IO YPOBHS a/INTIOHEKTUHA C TATOJIOTHIECKUM YJTHHEHUEM
KopperuposanHoro naTepsana QT Ha sIeKkTpokapaAHorpam-
Me€ - IIPU3HAKa JEKTPUIECKOH HeCTaOWILHOCTH MHOKap/a
[54]. B skciepuMenTe OBUT JOKa3aH BKIJIAJ JICTITHHA B BO3-
HUKHOBEHHE U mojiepxkanue umemmdeckoit KT [55].
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[IporpeccupoBanrie XCH npuBOAUT K THIIEPAKTUB-
HOCTH HEHPOIyMOpPAJIbHBIX CUCTEM KaK KOMIIEHCATOPHBII
OTBET Ha YXyAUIAIONIYIOCS CHCTOJIMYECKYIO (YHKIHUIO
JDK. Beiienstomuecst B KpOBb HEHPOrOpMOHBI (a/ipeHa-
JIUH, HOPaIpeHaNH, aAPEHOMENYIINH, KONENTUH, PEHHH,
anruorensuH II, anpaocTepoH) ycuiaMBarOT COKpPaTUMOCTh
MHOKapJa, HO, BMecTe ¢ TeM, noBbimator YCC u T/,
YAIMHSIIOT pepaKTepPHBIA MEPUO JKEITYI0YKOB, MEHSIOT
(u3HoNIOrMYecKOoe HaIlpaBJICHHE PACTIPOCTPAHEHUsI PErio-
nspu3anni, (HOpMHUpPYsS PErHOHAIBHYIO SJIEKTPUYECKYIO
HEOJIHOPOJTHOCTH [56].

Hecmotpst Ha TO, 9TO TP MOATOTOBKE JIAHHOTO 00-
30pa, MbI HE CMOIVIN OOHAPYKUTH PabOTHI, YKa3bIBAIOIIHE
Ha KOPPEJSIUI0O MEXIY KOHLEHTpALUeH 3THX OnoMapke-
POB B KpOBH M pHcKOM BO3HUKHOBeHHUsS! KT y GonbHBIX
XCHu®B, umeromuecs KpynHble KIMHUYECKUE UCCIIENO0-
BaHMs, TOKa3aBmKe 3(P(EKTHBHOCTH MEJUKaMEHTO3HON
HelporopMoHaibpHOU Oi10Kab! B npodumaktuke XT [57],
MOTYT CBUJIETEIbCTBOBATH O HAJIMUUU TAaKOH B3aUMOCBSI3H.

B skcnepumenTe ObUIO TOKa3aHO, YTO IMPU MOBBI-
LIEHHOM ypOBHE aHruoreH3uHa Il y Mblmeil otmedanucs
BEIpaKeHHast THIepTpodusi MuoKapaa, OpaauKapaus, 00-
YCIIOBIICHHAsl HAapyLIEHUEM AaTPUOBEHTPUKYISPHOHN Mpo-
BOJUMOCTU U TMOBBIIIEHHON CKJIOHHOCTBIO K BHE3AIHOM
apuTMHuyeckoit cMeptu [58].

[ToBbIIeHHast CEKpelysl allbJOCTepOHa Y OOIBHBIX
XCH B nepByo ouepesb SBISETCS NPUUUHOMN dIEKTPOIUT-
HOTO JucOananca, TOMUMO 3TOT0, B J1a0OPaTOPHBIX HCCIIe-
JIOBaHMSX OBLIO JI0KAa3aHO, YTO MOBHIIICHHBIC KOHIIEHTPa-
LUK aJbJJOCTEpOHa CIOCOOCTBYIOT (GHOpO3y MHOKap/a,
JUCHYHKIMH SHIOTENUS U MEPUBACKYISIpHOMY (QHOPO3Y,
a Tak)Ke MOBBIIIEHUIO AKTUBHOCTH CUMIMATUYECKON 4acTH
BEreTaTUBHON HEPBHOM cucTeMBI [59].

Mapkepsb! (pyHKIHMH I0YEK

[TanneHTsl ¢ XpOHWYECKOH OOJIE3HBIO MOYEK OTHO-
csiTcsl K rpymne Beicokoro pucka KT [60]. Boznukaromas
IIPY TIOYEYHOH AMCOYHKIMU 3JIEKTpUYecKasi HEeCTaOMIIb-
HOCTh MHUOKap/ia 00bsICHSIETCSI, NIaBHBIM 00pa3oM, CTUMY-
JUed peHUH-aHTHOTEH3HH-aIbJOCTEPOHOBOM CHCTEMBI
U TOBBIIIEHHOW CEKpeLUH anbJ0CTEepPOHa, KOTOPBIA CIHo-
COOCTBYET PaCKPHITHIO HATPUEBBIX KAHAJIOB B COOMpPATEIb-
HBIX TPyOOUKax. 3aIryCKaroIuics: naro(hu3noI0orHIeCKUN
KackaJ (GopMHpyeT CTOWKYIO apTepHalbHYIO THIEpPTEH-
3MI0 W BBI3BIBAET THNEPTPODUIO MHOKAp/Ia - aHATOMHYEC-
kuit cyocrpar st BozHukHOBeHUs JKT. R.Deo u coasr.
HCCIIEI0BAJIU TUIIOTE3Y O HAJIMUUU CBSI3H MEXKAY YPOBHEM
noyeunsx Mapkepos u puckom BCC. IIpoanamusupoBas
pe3yabrarel anuresnsHoro HaOmonenust (10 yet) aBTOpHI
YCTAHOBHJIM, YTO MOYEYHas NTUC(YHKIUS, OLCHEHHAs IO
KoHIeHTparmu 1uctatiaa C (HO HE 10 YPOBHIO KpearH-
HUHA MO0 CKOPOCTH KIyOO4YKOBOH (prubTpannu), uMerna
cBs13b ¢ amu3onoM BCC B Oymymem [61].

[louku SABASAIOTCSA BaXKHBIM OPraHOM, y4YacCTBYIOILUM
B NOAJEPKAHUU IOCTOSHHOTO 3JIEKTPOIUTHOIO COCTaBa
kpoBH. COOTBETCTBEHHO, MPY HAPYIIEHUN (DYHKIIUH ITOYEK
(r3HONIOrMYeCKUil OaaHC AMEKTPOIUTOB HAPYIIACTCS, YTO
BBI3bIBACT JICTIOJSIPU3ANNIO MEMOPAHHOTO MOTEHINANA TI0-
KOsl, CHIDKEHHE aKTUBHOCTH HaTPHUEBBIX KAHAJIOB, yKOpOUe-
HHE TIOTeHIMana JeiicTus. Tem He MeHee, H3p(EKTUBHBIN
pedpakTepHBIil IEPHOA YIUTMHSETCS, TPOJOJDKASCH TOCTe

65

3aBEpIICHUS penosipu3aniy  (MOCTpEnosipu3aioHHas
pedpakrepHOCT). [WMnepkammeMuss W THITOKAJIbIHACMUS,
pa3BHBafOIIMECs IPU XPOHUYECKOW OOJE3HH IIOYeK, Ha
OKT moryt manudectrpoBars yaarnHeHHeM uaTepBaia QT,
KIMHUYECKH TPOSIBIATHCSA OpaJHCHCTONHNEH, YCKOPEHHBIM
Y3JIOBBIM PUTMOM U JJayKe (PHOPHILTALINCH KETyIOUKOB [62].

HNEPCHEKTHUBbI NCITOJIb3OBAHUS
BUOMAPKEPOB B CTPATU®UKALIUU PUCKA
BCC

HecoMHeHHBIII MHTEpeC K HOBBIM NPEAUKTOpaM
BCC, cpean KOTOpBIX 4acTo YINOMHHAIOT OHMOMapKepbl
KpPOBH, OOBSCHSIETCS HECOBEPIICHCTBOM JICHCTBYIOLICH
CUCTEMbI CTpaTU(UKAINU apUTMUYECKOTO PUCKaA, peria-
MEHTHUpYyIomel nokazanust Kk umianTauun MK/ kak k
camomy 3((GEeKTHBHOMY CPEACTBY MPOQHIAKTHKH ITOTO
ucxona XCH. IlpencrasneHuslii B qaHHOM 0030pe Ma-
TepHajl TO3BOJSIET C ONTUMH3MOM OTHOCHUTHCSA K ITOH
MEPCIIEKTUBE, 0COOCHHO B Cllydae HCIOIb30BaHUS IS
pelieHnst 3aja4yil KOMOWHAIMU KIMHUYECKHUX, HHCTPY-
MEHTaJIbHBIX U Ja00paTOPHBIX MPOTHOCTUYECKUX (aKTo-
pos. K npumepy, u3BectHast mozgenb Seattle Heart Failure
Model, co3gannas sl OLIEHKH BBDKMBAEMOCTH OOJIBHBIX
XCH u BanuaupoBaHHas s nmporuosupoBanus BCC y
9TOM KaTeropuu ManueHToB [63], mpeanaraet KINHUIUCTY
HCIIOJIB30BATh ISl ATOrO LEJbI KOMIUIEKC IOKa3aTelleH,
BKIIIOYasl ypOBEHb I'€MOIVIOOWHA, HATPUSI U XOJIECTEPH-
Ha. B Ipyryroo DpOrHOCTUYECKYH MOZEINb IOMUMO I10J1a,
pacsl, psiga anamHecTuueckux aanubix 1 DKI' npuzHakos
Obuta nobaBieHa MHQOpPMALUS O COACPKAHUHM B KPOBHU
ouomapkepa NT-proBNP [64].

BeposiTHO, codeTaHHEe HECKOJIBKUX J1aOOpaTOPHBIX
MoKa3aresiell MOBBIMIACT JMArHOCTHYECKYIO IIEHHOCTb
MIPOTHOCTUYECKOTO ajiropurMa. Tak, aBTOPHI HCCIEA0Ba-
Huss MUSIC B cOOTBETCTBUU C TIOJYYEHHBIMU pe3ybTa-
TaMU CO3/1aJTM MOJEJb, TTO3BOJISIONIYI0 PACCUUTATh WHAU-
BuayansHelid puck BCC y 6ompHOro XCH. [Ing pacuera
PHUCKa UCIOJIB30BAIUCH KIUPEHC kpeatuHuHa, NT-proBNP
1 TPOTOHMH, MPOTHO3UpyeMas U peanbHas yactota BCC
coctasuiu 91,7% u 89,6% cooTBeTcTBeHHO [65]. B TO *e
BpeMs IIPU MPOBEPKE TUIMOTE3B! O BO3MOKHOM MPOTHOCTH-
YEeCKOM 3HAYCHHUH YPOBHEH Kanus, HaTpHs, KpeaTHMHUHa
1 reMorioOuHa B kpoBu narnueHToB ¢ XCH B xome mMex-
JIyHapOJIHOTO MHOTOLIEHTpoBOoro wuccienoBanust ATLAS
OBUIO YCTaHOBJICHO, YTO TOJIbKO BEJIMYMHA KpeaTWHHHA
MOXET BBICTYIaTh B KaueCTBE HE3aBUCHMOTO MPEAUKTOpa
BCC (p<0,05) [66]. P.A.Scott u coaBrt, uccneaoBaB cpasy 5
pa3HbIX OMOMapKEpOB CJEIIAlN BBIBOJ O TOM, YTO KOHIICH-
Tparuu NT-proBNP u sST2 mMoryT B OyayiieM oka3arbes
MOJIE3HBIMU JUTSL OTIPEJICJICHUS] BEPOSTHOCTH BBIKHMBAHMSA
nocine HaHeceHHoH anektpoTepanuu VK] [28], mpu sTom
JIOCTOBEPHBIX PE3YJIBTaTOB O HATMUUHU CBA3U MEKIY YPOB-
HEeM OHMOMapKepoB B KPOBU U PUCKOM MEPBUYHOTO BO3HUK-
nosenus JKT aBropamu mosty4eHo He Obuto (Tadi. 1).

Bonpime HameXapl MOYKHO BO3JaraTb Ha M3y4deHHE
OMOMapKepoB KpOBH B COYETAHWUH C HCCICIOBAHHEM HH-
CTpyMEHTaNIBHBIX npeaukTopoB KT, camMbiM BaKHBIM U3
KOTOPBIX B HACTOSAIIEE BPeMsl CUHTACTCS OTCPOUYEHHOE Ha-
KOIUIEHHE METOIMKA XEJIATHBIX COJIeH raJJONMHUS BO BpEMs
koHTpactHoit MPT cepana (late gadolinium enhancement,
LGE) [67]. bbuto qoka3aHo HaMW4Ke MPOYHBIX aCCOIAIAN
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MEK/Ty KOHIIEHTpasIMH N-TepMUHAIBHOTO IporieTuia 1 n
3 THIa mpoKoIUIareHa, TanekTiHa-3, ST-2 u Hanum4IreM oda-
TOB HAKOIUICHUSI KOHTPACTa B MHOKApJe, YTO, 110 MHEHHIO
HCCIeIoBaTeNie, yka3blBaeT Ha BOSMOYKHOCTH COBMECTHOTO
WCTIOJIb30BAHMS IAHHBIX MapKepoB Julsl OoJiee TOYHOW Jna-
THOCTUKH MUOKapuaibHoro (pudposza [68].

Ha namr B3misiz, CymeCTBEHHBIM HEIOCTATKOM pPas-
paboTaHHBIX B OMMKadIIAe TOIBI MHOTO(AKTOPHBIX TIPO-
THOCTHYECKNX MOJIEJNICH, NCHONB3YIONNX IaHHbIC KIMHH-
YECKHX, JTa0OPAaTOPHBIX M MHCTPYMEHTAIBbHBIX METOMK,
SIBISIETCSI OTHOCHUTEJIFHOE HEOOJIBIIOE YNCIIO YIaCTHUKOB.
[IpencraBneHHble B JIUTEpaType KpPyNHbIC KIMHHYECKHE
WCCIIEIOBaHMS, TIOCBSIICHHBIE pPaccMaTpUBacMOMY BO-
IIPOCY, KaK MPaBHIIO, HOCSIT PETPOCHEKTUBHBIM XapakTep
1 HE TO3BOJIAIOT BKJIIOUYUTH B MHOTO(AKTOPHBIA aHAIN3
pe3yabTaThl COBPEMEHHBIX METOJMK KapIHOBU3yasln3a-
LIUH, KOTOPHIE MOXKHO BBIIIOJIHUTH B HACTOSINEE BPEMsL.
HemanoBa)kHO, 9TO BO MHOTHMX M3 HHX PETHUCTPALUS KO-
HEYHBIX TOYEK IPOBOAMIACH 03 MCIOIB30BAHUS CPEICTB
JUIMTEILHOTO MOHUTOpUHIa putMa. Ilo 31Ol npuuuse, ¢
OIHOW CTOPOHBI, YacTh JIETAIBHBIX 3IHM30/10B MOIJIa OBITh
HeBepHO uHTepnpeTupoBaHa kak BCC, ¢ apyroif CTOpOHHI,
Bo3HuKatomue JKT mpu oTCyTCTBUM BIMSHUS HAa TEMOJIH-
HaMHKy MOIJIN OBITh HE IMarHOCTUPOBaHEL. [IpuBeieHHbIE
JIOBOZBI B JIMIIHUH pa3 MOAYEPKUBAIOT AKTYaJIbHOCTD BbI-
TIOJTHEHMS ICCIIEN0BATEIbCKUX PAOOT B YCIIOBHSAX 3ampoca
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Ha MOIU(UKAIIIO CYIIECTBYIOIIEH CHCTEMBI CTpaTH(UKa-
[IUN apUTMUIecKoro prcka 0ompHBIX XCHHDB.

3AKJIIOYEHHUE

OCHOBO¥ TIEpBUYHOM TPOMUIAKTHKH CEPIEYHO-CO-
CYIMCTBIX 3200JI€BaHNH SIBIISICTCS TOYHAs CTpaTH(UKaIMs
pucka. [leiictByromas oqHoGaKTOpHAas IIKaja MPOrHO3a
pucka XT y Gonbhbix XCH, mo MHEHHIO OOJNBIIMHCTBA
IKCIIEPTOB, HE OTBEYaeT TPeOOBAaHHUSIM COBPEMEHHOW Me-
JIMIIMHBL ¥ JIOJDKHA ObITh MopmduuuposaHa. [Ipencras-
JICHHBIE B JIAaHHOM 0030p€ JIaHHBIE ITO3BOJISIOT PaCCMaTpH-
BaTh BO3MOKHOCTB MCIIOJIb30BaHUSI OMOMapKepOB KPOBH B
Oy/lyIMX MPOTHOCTHYECKHUX aIrOpPUTMax.

Ha cerogusimHuii ieHb MepcriekTuBa oOHapYKeHMs
CIIMHCTBCHHOTO OMOMapkepa KpOBH, OOJAIaroIIero Jo-
CTAaTOYHON YYBCTBHTEIBHOCTBIO U CIEIM(DUIHOCTBIO LISt
pemIeHus 3TUX 3a/ad, KaXKeTCs MaJoBepOATHOH. JTO Ha-
MIPaBIISIeT UCCIIE0BATENIBCKUIN TIOUCK B CTOPOHY CO3/IaHUS
JIMarHOCTUYECKUX TMaHeneil OMoMapKepoB, CIOCOOHBIX
JIaTh OLEHKY pa3HbIM aTo(U3UOIOTHUECKUM MEXaHU3MaM
JKT. Tlo Bceit BuaumocTu, uHpopMaIus 0 OHoMapKepax
KPOBH MOXKET JIOMOJHUTh PE3yNbTaThl HHCTPYMEHTAIbHO-
ro MoMcKa cyOcTpara JKeNyI0YKOBBIX apUTMUi (YIIbTpas-
BYKOBBIC METOJMKH, KOHTPACTHAsI MarHUTHO-PE30HAHCHAS
ToMorpadusi cep/iia) U MOBBICUTh AUATHOCTHUECKYIO LIEH-
HOCTh MHOTO()aKTOPHBIX MPOTHOCTHYECKUX MOJIEIICH.
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In this case report we present electrophysiological features of supraventricular tachycardia in a 64-year-old patient
after previous slow pathway catheter ablation;, ECG features of the tachycardia and results of electrophysiological testing
are discussed.
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N30BPAXKEHV A HOMEPA

B nepBom Bbinycke xypHana «BecTHUK apuTMO-
morum» 3a 2022 rox Obuia omyOmukoBaHa cratbsa «llpen-
cepziHast 3KTONus Ha (pOHE MapOKCU3MAaIbHOW CYIPaBEeH-
TPUKYJSIPHOM TaxUKapaum». UWrarensMm >XypHaya ObLI
MIPEAOCTABIEH JOCTYI Ul YAAJICHHOTO aHajan3a 00CyX-
JIa€MBIX B HEW JaHHBIX XOJITEPOBCKOTO MOHUTOPHPOBAHMUS
(XM) anexrpokapauorpammsl (OKI') 64-neTHel nanueHT-
ku. B xone Tpexcyrounoro XM OKI' y 6onmpHOI perucTpu-
POBAINCH TAPOKCHU3MBI CYNPaBEHTPUKYIISIPHON TaxXHKap-
JIMY, KOTOpPBIE, Ha HAll B3I, UMEIH DS MHTEPECHBIX
anekTpodusnonorndeckux (3P) ocodbeHHOCTEH.

WHunmanus taxukapauidh OpeiacepIHbIMU  DKCTpa-
cucronamu (I13C) ¢ BBIpaXCHHBIM YIUIMHCHHEM HHTEP-
Bana PQ mO3BOISsIA MPEIIONOXKNTh MX IPOBEICHHUE IO
MEIJICHHOMY KaHay B aTpHOBCHTPHUKYIIpHOM (AB) y31e
U pacCLUEHUTb TaXUKapAMIO KaK NapoKcu3MajbHylo AB y3-
noyto permmnpoknayio (ITPABYT). Bmecte ¢ TeM, Henb3s
OBUTO HE YUYHMTHIBaTh, YTO HA ()OHE CHHYCOBOIO PHTMa Y
6onpHOI mpeBanupoBaia AB 6mokana I crenenn, mpudaem
BeMYuHA MHTEpBana PQ nocrurana 3naueHmii B 380 mc.
WHTepecHO, 9TO 4YacToTa TaxWKapAuH BHE (DU3HUIECKOM
AKTHBHOCTH He TpeBbimana 115 yn/MuH. 310, HECOMHEH-
HO, TpeboBano oObsicHeHns . O4eBUIHO, YTO Hanmune AB
Oroka/b! | cTeneny M JUIMHHBIA IUKI TAXUKAPIUA MOTYT
OBITH CBSI3aHBI KaK C ACHCTBHEM aHTHAPUTMHUYECKUX TIpe-
1aparoB, TaK U C BBIIOJHEHHOM paHEE PaJnO4acTOTHOU
KateTepHoil abnammeit (PYA).

ITocne cOOTBETCTBYIOLIETO 3ampoca ynajaoch BBISC-
HUTB, 9T0 OONBHOM mpoBommiack PUA cybcrpara [IPABYT.
BeposiTHO, IMEHHO € 3TOM IpoLEelypOli CBsI3aHa KAK OTHOCH-
TENBHO HU3Kasi CKOPOCTh TIPOBENICHNS B MEUICHHOM KaHaje
AB y3na, a, cnenoBaresibHO, U HeBbicokasi yactora [IPABYT,
Tak u Haymare AB Omokase! | crerenn Ha oHE CHHYCOBOTO
puT™Ma, 00yCIIOBICHHOW HAJIMYNEM 30HBI 3aMEUICHHOTO TPO-
BEJICHMS, PACIIOJI0KEHHOM HIDKE TIeTIIN Te-entry.

I[Mpu XM OKT y Gompubix ¢ [IPABYT u Ha Qone
CHHYCOBOTO pHUTMa B pPsJ€ CIy4acB yAAeTCs BBIIBUTH
MIpU3HAKK Juicconanuy AB y3ma Ha 30HBI OBICTPOTO
MEJUIEHHOTO IpoBeneHus. st aTux wLeneil MOXXHO Hc-
M0JIb30BaTh THCTOTPaMMy pAaCIpEIeNeHNs] HHTEPBAJOB
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PQ, ckareporpammy 3aBucumocTtH nHTepBana PQ ot RR,
rpaduk uHTepBana PQ. B aTOM ciydae, HecMOTpsI Ha BBI-
pakeHHOE yJIMHEHHe uHTepBaia PQ nmpu3HakoB myanms-
Ma AB mpoBeeHHS BBISIBICHO HE OBLIO, 9TO, pasyMeeTcs,
HE MCKIIIOYaeT ero HaJW4Ms. DTH IPU3HAKA MOXHO OBLIO
0oOHapyXuTh pu aHanmu3e uaTepBaioB PQ II9C (puc. 1).

Ha puc. 1a mpencrasnena oqunounas [19C ¢ mocie-
JIYIOIINM 3XO0-COKPAIIEHHEM KETYOUKOB, UYTO HE COOTBET-
CTBYET [JaHHBIM aBTOMAaTHYECKOro aHanmsza. Komruiekcy
QRS II3C mpemmectryet uaTepBai RR 840, a He 654 mc.
Ha Bonmy P ykaswiBaeT kpacHast cTpenodka, nHTepBai PQ
nopsiaka 470 Mc BCIeCTBHE MMPOBEACHUS BO30YKICHUS 10
MemeHHoMY KaHairy B AB y3ne. Komrutekcer QRS naunHa-
FOTCSI C TICEBII0-(-3yOI[0B (CHHHE CTPEIIOYKH), KOTOPBIE Ha
caMOM JIelle 0TOOpaKaIOT Havaso BO30YyXIEHUS Tpeacep-
T B pe3ynbTaTre peTporpagHoro MpoBeIeHHs BO30yxKIe-
HUS 110 OBICTpOMY KaHairy B AB y3me. 13-3a BeIpaskeHHOTO
CHIDKEHUSI CKOPOCTH TIPOBEICHUS HIDKE TETIH re-entry
BO30Y)KICHHE PaCHPOCTPAHIECTCS HA MPEACEPANS pPaHbIIE,
4eM Ha jkerynodku (nHTepBan RP’ orpunarensrerif). Ha
puc 16 mposexenune I19C npoucxomut mo ObICTPOMY Ka-
Hay B AB y3me. Tem He MeHee, BemmunHa HHTEpBaia PQ
npesbiaeT 260 Mc, 4YTO CBA3aHO ¢ 3ameyieHneM AB npo-
BEJACHUS HIDKE IIETIU re-entry.

Haubonee natepecnoit ocooennoctero [IPABYT ma-
IIUEHTKH SBJSIETCS] HANWYME TPECEPIHON SKTOMMYECKON
AKTMBHOCTH, HE MPEPBIBAIOIIEH TEUSHUS! TaXUKapAnuHU, HO
BIHSIOIICH HA POIOIDKUTEIBHOCTh RR mHTEpBaNIOB (pHC.
2). O4eBHUIHO, YTO STH BOJHEI P He IPOBOMATCS Ha JKEIy-
JIOYKH, TaK KaK BEJIWYMHAa MUHHMAaJIbHOTO MHTEepBana PQ
I[I3C ne mpesbrmaer 130 Mc, YTO CYIIECTBEHHO MEHBIIIE
uHTEepBaIOB PQ, 3aperncTpupoBaHHEIX Ha (OHE CHHYCO-
BOTO PUTMA, ¥ TPOTUBOPEUNT MPEICTABICHHUIO O HATMINN
30HBI 3aME/IJICHHOTO NPOBECHUS, PACIONOKEHHON HIXKE
nemiu re-entry. Ha puc. 2a Xopowo BHIHO, YTO HHTEP-
Banbel RR, Bkimroyaroniye skronuyeckue BosiHbI P, cyie-
CTBEHHO KOpO4YE€ CIICIYIOUIMX 33 HUMH HHTepBaioB RR.
MakcumanbHasl pa3HULA B UMX BeIMYMHE mpesbimaer 70
Mc. [Ipencepnnble 3KcTpacucTobl, npoBojsauecs k AB
Y37y BHE IIEpHO/Ia ero MOJTHOH pedpakTepHOCTH (BOSHHAKA-

46 mrB 887 &79 840 654

Dopma 5 s s

1280 803 825

S s 5
-

Puc. 1. IIpeoceponvie skcmpacucmonvt ¢ nposedeHuem no mede1eHHomy (a) u dvicmpomy (6) kananam ¢ AB y3ne.

Obvacuenus 6 mexcme.
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FOT JIOCTAaTOYHO ITO3/IHO B IMKJIC TAXUKAPIUH), BEI3BIBAIOT ~ BO3MOXKHBIM. [lepeunciennsie ocooernoct [IPABY T ni-
«TIepeyCcTaHOBKY» (resetting) TaXWKapIuH C YUIMHEHHEM  IJIIOCTPUPYET CXeMa, TIPEICTaBIeHHAs Ha PHC. 2B.
BPEMEHM aKTHBAI[MM IO 30HE MEUICHHOTO IMPOBEACHMUSL. [TarenTka OblTa HampaBiIeHA IO MOBTOPHYIO Ka-
3amMeIeHNe aKTUBAIMU CBA3aHO C TE€M, YTO 30HAa ME[UICH-  TETEPHYIO abialuio 30HBI MeJuIeHHOTO AB-1mipoBeneHus.
HOTO IIPOBEICHUS yXKE BBIINIIA U3 Nepuopa adcomoTHOW  Bo Bpemst 3meKTpo(M3MOIOrHYECKOTO HCCIIEA0BAHUS
pedpaKTepHOCTH, HO €Ille HAXOANUTCS B MepHoAe PyHKIU-  MpOrpaMMHpyeMast CTUMYIISIHS IPeAcepIuil TOATBEPIH-
OHAJIBHOTO pedpakTepHOro nepuoaa. C Apyroil CTOPOHBI,  J1a HaJW4KMe MeUIeHHOro AB-mpoBeneHus, Taxukapaus
3a cuer Aenoisipuzanun npencepauit [I9C perporpagHoe  3amyckanach OAWHOYHBIMH TPEACEPAHBIMH SKCTPACTH-
MpoBe/ieHNe BO30YXKIEHU Ha Tpeacepaus Omokupyercs:  Mynamu (puc. 3). OQUHOYHBIE TPEACepAHBIC SKCTPACTH-
nepen kommekcamu QRS, crenyromumu mocne 3KTOmU- — MYJbl, HAHECEHHBIE BO BpeMsl TaXHMKapAWW BHE pedpak-
YeCKUX BONH P, OTCYTCTBYIOT TCeBI0-q-3yOIml (puc. 20).  TEpHOCTH Tydka [¥ca TPHUBOAWIN K «IIEPEyCTAaHOBKE)
MexaHu3M 3TOTO sIBIICHHA BriosHe oueBuaeH. [locne [IDC  Taxmkapanu ¢ yanmuHeHHeM nocneayiomiero RR-naTepBa-
TIPEACepANss HAXOIATCA B COCTOSHHM pe(pakTepHOCTH,  Ja, B TO BPEMs KaK SKCTPACTUMYIBI BO BpeMs pedpaxrep-
YTO HNPETATCTBYET X OXBAaTy B pE3yJIbTaTe PETPOrpaJHOrO  HOCTHU M. [ mca He oTpaskannuch Ha N3MEHEHNH IUKJIA (OT-
TIpoBeieHus. BakHO, 4TO IIPH 3TOM HE MpephIBAaeTCs LENb  CYTCTBHUE «IIEPEYyCTAaHOBKM» - NO resetting). OxHoKpaTHAS
re-entry ¥ TaXMKapAus IpoJoJDKaeTcs. BripoueMm 1 OKoHUa-  paJovacTOTHAS alIUIMKAINs B 3aHE-CENTAIbHON 00ma-
HUIO Tapokcu3Ma npeamectsyeT nossienne [19C. Cymuts  ¢TH IpaBOTro MpeAcepans MpHBena K KyHPOBaHUIO M-
0 TOM, CBITPAJIO JIM 3TO KaKylO-TO POJIb B BOCCTAHOBJICHHH  JIEHHOTO AB mpoBeseHus 1 HEMHIYIINPYEMOCTH Y3TOBBIX
CHHYCOBOTO PWUTMA, Ha Hall B3NISAJ, HE NMPEACTAaBISETCS  HXO-OTBETOB U TaXUKapAWH.
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Puc. 2. IIpeoceponas sxmonus na ¢pon IIPABYT: a — ppacmenm XM IKI (npedcmasnensvt omeedeHus «om Ko-
Heunocmeil»), 6 — omeedenue V5 (xopouwio 6uodnvl ncegoo-q-3yoysvt — cuHue CMpen1ouKu), 8 - cxema nPo6edeHus npu
IIPABYT, couemarowieiicsa ¢ npeoceponoit Ikmonuei. Q0vacenus ¢ mexkcme.

e R e e A S S R (I E _..__.-\____ ’ RN S SN S (" (R N (S S— —-—'\-——'"'».__J-"k_‘.,—--::- —n

a o 6
o T i o e e e T i e e Tl N
A S e e e e B e -__."'f\',_ I./_\‘“-—-v ——
—H L1
I +,.\___fg - _f. —— — f_ — - - ___r_. _r. —_— 1 !

{ r . 4 ! i + v y f + '

200 - ——

—_— e

t
. : ﬁ R N S0 (VTSN S GO O 00 O |
LA SIS F VIV S I SE DA

Puc. 3. Bnympucep()elmoe anekmpoghuzuonozuueckoe uwzedoeanue. CS - 2neKkmpozpammel 0eKanoIApHo20 Kamemepa
6 Koponapuom cunyce; RVa d - anexmpozpamma ¢ kamemepa 6 eepxyutke npago2o HeeayoouKa. (a) - UHOYKUUA munuy-
Hout IIPABYT oounounvim npeoceponvim IKCmpacmumynom; (6) 00unounvlii IKCMpacmumyii 60 epems maxukapouu 6
nepuoo pegppakmepnocmu n.I'uca ne vi3vleaem «nepeycmManosKy» maxukapouu, C6UOEemenIbCmeys 00 omcymcmeuu
yuacmus npeocepouil 8 maxukapouu; (8) - RAPHAs HCeYO0UKOBAA IKCMPACUCHONUA, BbI36AHHAA KOleDaHuem Kame-
mepa 6 npagom rceyoouKe, nepeblil IKCMPACUCIONUUECKUTL KOMNIEKC RPUXOOUMCA HA REPUOO pedhpaKkmeprocmu
n.luca, ceudemenvcmeysn 06 omcymcmeuu yuacmus Heesiy00uK08 6 maxuKapouu; maxKum oopazom, YUK maxukap-
ouu yenukom naxooumces enympu AB coeounenusn, umo noomeepocoaem mexanuszm - IPABYT. Oopawiarom na ceosn
eHUMaHUe «ncesdo-q» 3youst 6 omeedenuu 111 ¢ komnnexcax 3, 5 u 6 na nanenu (a), a maxsce na nanensnx (0) u (s).
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ASSOCIATION OF SEX HORMONE DYNAMICS WITH 10-YEAR SURVIVAL IN MEN
WITH IMPLANTED CARDIAC RESYNCHRONIZATION THERAPY DEVICES
T.N.Enina, N.E.Shirokov, T.I.Petelina
Tyumen Cardiology Research Center, Tomsk National Research Medical Center, Russian Academy of Science,
Tyumen, Russia, 111 Melnikayte str.

Aim. To assess association of different dynamics of sex hormones with 10-year survival in men with congestive
heart failure (CHF) and implanted cardiac resynchronization therapy (CRT) devices.

Methods. Based on tercile of testosterone at the end of the study (TESend), 157 men with CRT (mean age 58.7+9.7
years old; 95 men (60.5%) w/ ischemic CHF) were divided into 3 groups: gr. I (n=52) - TESend<13.3 nmol/l; gr. Il (n=53) -
TESend>13.3<19.2 nmol/l; gr. Il (n=52) - TESend>19.2 nmol/l. Parameters of echocardiography (Echo) were investigated
in dynamics, N-terminal fragment of probrain natriuretic peptide (NT-proBNP), interleukin-6 (IL-6), total and free testo-
sterone (TES), estradiol (E2), sex hormone-binding globulin (SHBG), progesterone (PGN), dehydroepiandrosterone sulfate
(DHEAS), E2/TES ratio were tested in plasma. Survival in groups was assessed using Kaplan-Meier method.

Results. Groups were comparable in age, presence of ischemic CHF, arterial hypertension and surgeries on myo-
cardial revascularization. Higher incidence of atrial fibrillation, obesity, complete left bundle branch block, tendency to
higher incidence of diabetes mellitus and higher body mass index was revealed in gr. I compared to gr. III. At baseline,
groups didn’t differ in Echo parameters; the highest TES levels were found in gr. III. After CRT, there was less reverse car-
diac remodeling, decrease of TES level (p<0.001) in gr. I vs increase of TES level in gr. II (p=0.041) and gr. III (<0.001);
E2 level increased (p=0.008), levels of NT-proBNP and IL-6 decreased only in gr. III. In absence of dynamics of E2/TES
index and DHEAS level in groups, E2/TES index was the highest and DHEAS level was the lowest in gr. I after CRT.
10-year survival of groups was 17.6%, 42.8%, 46.2% (Log Rank test I-11=0.016; Log Rank test I-11I=0.004; Log Rank
test II-111=0.528).

Conclusion. Obtained results indicated different dynamics of sex steroids after CRT. Sex hormones variation pat-
tern, interrelated with increase in levels of testosterone, estradiol, dehydroepiandrosterone sulfate and decrease in testo-
sterone to estradiol ratio, was associated with better 10-year survival in men with implantable CRT devices with greater
reverse cardiac remodeling and reduction in activity of systemic immune inflammation.

Key words: cardiac resynchronization therapy; sex hormones; testosterone; biomarkers; heart failure; survival
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Chronic heart failure (CHF) is a disease with nume-
rous hormonal abnormalities, among which testosterone
(TES) deficiency has been discussed [1]. Low TES in
men with CHF is a predictor of 90-day rehospitalisation
and all-cause mortality [2]. We have previously shown the
influence of TES levels on the efficacy of cardiac resyn-
chronisation therapy (CRT) [3], which is the modern stan-
dard of care for patients with heart failure and a broad QRS
complex. The relationship between hormonal dynamics
and survival in men with implanted CRT devices has not
been investigated, making our study urgent.

The aim of the study was to investigate the associa-
tion between the dynamics of different sex hormones and
10-year survival in men with heart failure and implanted
HRT devices.

© Autors 2022

MATERIAL AND METHODS

The study consecutively included 157 men with im-
planted CRT devices from 2006 to 2017 from the “Regi-
stry of performed cardiac resynchronisation therapy op-
erations” (Certificate of state registration of database No.
2010620077 dated 1 February 2010), who were examined
at baseline and in dynamics 1, 3, 6 months after CRT de-
vice implantation, then every 6 months. Data from the first
and last examinations were retrospectively included in our
analysis, a cross-sectional study was performed in Novem-
ber 2020. If the patient died before November 2020, the
results of the last visit before death were analysed. To as-
sess the maximum dynamics of the clinical, instrumental
and laboratory parameters studied, the data furthest from
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baseline were included. According to the dynamics of left
ventricular end-systolic volume (LVESV) at the endpoint
of the study, patients were divided into non-responders (re-
duced LVESV of less than 15% of baseline), responders
(reduced LVESV of more than 15% but less than 30%)
and super-responders (reduced LVESV of more than 30%).
The mean age of the men was 58.7+9.7 years.

The diagnosis of CHF was
based on the clinical guidelines
for the diagnosis and treatment of
heart failure [4]. Cardiomyopathy
of ischemic origin was diagnosed
in 95 (60.5%) men. CRT devices
with cardioverter defibrillator func-
tion were implanted in 110 (70.1%)
patients. The St Mary’s Hospital
(London) protocol [5] was used to
refer patients for CRT implanta-
tion, which, together with left ven-
tricular ejection fraction (LVESV)
< 35% according to Simpson, signs
of intra- and/or interventricular
dyssynchrony, functional class
(FC) II-IV (NYHA) and duration
of the QRS complex > 130 ms were
considered. FC was determined
using the 6-minute walk test and
the clinical criteria of the NYHA
classification. Echocardiogra-
phy (Echo) was performed with a
Philips IE -33 (USA), with parame-
ters assessed according to standard
criteria: left atrial size, right atrial
volume, left ventricular end-systo-
lic and left ventricular (LV) end-
diastolic size (LVESS, LVEDS),
LVESV and left ventricular end-
diastolic volume (LVEDV), left
ventricular (LV) ejection fraction
(EF), systolic pulmonary artery
pressure (SPAP). Plasma levels of
N-terminal fragment of natriuretic
peptide (NT-proBNP), interleu-
kin-6 (IL-6), total and free TES,
progesterone (PGN), dehydroepi-
androsterone sulphate (DHEAS),
oestradiol (E2), sex hormone bin-
ding globulin (SHBG) were ana-
lysed by solid phase chemilumi-
nescence immunoassay (sandwich
method) on an IMMULITE 1000
analyser (Siemens Diagnostics,
USA).

Statistical ~ analysis  was
performed using the application
software package IBM SPSS Sta-
tistics 23. The normality of the
distribution was assessed using the
Kolmogorov-Smirnov method. In
case of normal distribution, results
were presented as M=sd, where
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M is the mean and sd is the standard deviation; in case
of non-normal distribution, results were presented as Me
(median) with interquartile range as 25th and 75th. Pear-
son’s x> was used for qualitative analysis. For comparison
of quantitative data in unrelated groups, Student’s t-test
was used in case of normal distribution and Mann-Whit-

ney test in case of non-normal distribution.

Table 1.
Clinical characteristics of the study groups
Parameter C(};S;g)l CELOZIZ% ; ! G(r;);;)ZI)H p
Average observation 51.0 72,0 67,0
period, months [22.5;93.5] | [36.5;111.0] | [35.3;105.8] .
Average age, years 59.5+£9.2 58.7£10.2 | 57.4+10.1 un.
CHD, n (%) 33 (63.5) 30 (56.6) 32 (61.5) un.
PICS, n (%) 18 (34.6) 20 (37.7) 20 (38.5) un.
CABG, n (%) 4(7.7) 3(5.7) 3(5.8) un.
PCL n (%) 14 (26,9) 15 (28.3) 14 (26.9) un.
II FC CHF, n (%) 26 (50.0) 32 (60.4) 31 (59.6) un.
III FC CHF, n (%) 22 (42.3) 17 (32.1) 19 (36.5)
IV FC CHF, n (%) 4(7.7) 4(7.5) 2(3.9)
AH, n (%) 38 (73.1) 38 (71.7) 34 (65.4) un.
AF, n (%) 37 (75.0) 31 (60.4) 26 (50.0) | I-111=0,011
RFAVA, n (%) 19 (36.5) 19 (35.8) 16 (30.8) un.
DM, n (%) 12 (23.1) 6(11.3) 4(7.7) [-111=0,062
Obesity, n (%) 31 (59.6) 24 (45.3) 19 (36.5) | I-111=0,026
Eg/% mass index, 31.6£5.5 | 295456 | 29.5+6.8 II_'IIII;OO”OOZ‘;
QRS duration, ms 136.5£36.0 | 145.1+41.7 | 139.9+36.4 un.
LBBB, n (%) 29 (55.8) 28 (52.8) 18 (34.6) | I-111=0,042
AAD, % 22 (42.3) 16 (30.2) 15 (28.8) un.
MRA, n (%) 46 (88.5) 41(77.4) 42 (80.8) un.
Diuretics, n (%) 24 (46.2) 30 (56.6) 28 (53.8) un.
CCB, n (%) 7 (13.5) 13 (24.5) 6 (11.5) un.
BAB, n (%) 49 (94.2) 49 (92.5) 44 (84.6) un.
Digoxin, n (%) 10 (19.5) 16 (30.2) 11 (21.2) un.
Anticoagulants, n (%) 23 (44.2) 30 (56.6) 21 (40.4) un.
Antiplatelets, n (%) 24 (46.2) 22 (41.5) 24 (46.2) un.
ACEI and ARB, n (%) 50 (96.2) 51(96.2) 47 (90.4) un.
Statins, n (%) 15 (28.8) 23 (43.4) 18 (34.6) un.
Non-responder, n (%) 32 (61.5) 26 (49.1) 25 (48.1)
Responder, n (%) 6 (11.5) 6 (11.3) 7 (13.5)
Super-responder, n (%) | 14 (26.9) 21 (39.6) 20 (38.5) un.
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Note: CHD - coronary heart disease; PICS - postinfarction cardiosclerosis;
CABG - coronary artery bypass grafting; PCI - percutaneous coronary intervention;
FC CHD - functional class of chronic heart failure according to NYHA classifica-
tion; AH - arterial hypertension; AF - atrial fibrillation; RFAVA - radiofrequency
atrioventricular ablation; DM - diabetes mellitus; LBBB - left bundle branch block;
AAD - antiarrhythmic drugs (amiodarone, sotagexal); MRA - mineralocorticoid
receptor antagonists; CCB - Ca-channel blockers (amlodipine, feldipine); BAB -
B-adrenoblockers; ACEI - angiotensin converting enzyme inhibitors; ARB - angio-
tensin receptor blockers; un. - underestimated (p>0.05).
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The relationships between the parameters studied
were investigated using Spearman’s correlation analysis.
Survival analysis was performed by the Kaplan-Meier Three groups were distinguished according to the ter-
method. The significance of differences in the studied pa- tile of total TES at the CRT endpoint of the study (TESend):
rameters was taken as p<0.05. For multiple comparisons,  group I (n=52) - TESend tertile I (< 13.3 nmol/L); group
Bonferroni correction was used, the significant level of dif-  II (n=53) - TESend tertile II (> 13.3 < 19.2 nmol/L); group

RESULTS

ference was p<0.017. I (n=52) - TESend tertile III (> 19.2 nmol/L). The clinical
Table 2.
Dynamics of echocardiography parameters in the study groups
Group I Group 1I Group III
Parameter (n=52) (n=53) (n=52) P between groups
baseline 52.4+6.3 50.8+4.9 50.5+6.5
LA dynamically 52.1+8.9 49.0+£8.6 48.9+£8.2 [-11=0.071, I-111=0.060
, mm
A -0.4+7.2 -1.9+£8.7 -0.9+5.1 un.
p in the group 0.720 0.151 0.249
baseline 87.7£38.0 83.0+£24.3 85.1£38.0
RA. ml in dynamics 99.2447.5 73.0+23.8 84.1438.5 | I-11=0.001, I-111=0,.92, 1I-111=0.094
,m
A 6.1+44.9 -9.8427.6 0.6+31.2 I-11=0.073
p at the group 0.418 0.039 0.908
baseline 31.4+4.9 29.9+4.8 30.9+4.2 un.
in dynamics 31.2+5.1 29.843.6 31.245.2 un.
LV, mm
A -0.1£5.7 -0.1+4.3 0.2+4.5 un.
p at the group 0.894 0.920 0.716
baseline 59.1+8.3 58.8+7.1 55.0+9.3 I-111=0.084, 11-111=0.078
in dynamics 52.6£11.1 50.4£10.9 50.1£11.8 un.
LVESS, mm
A -5.9+8.2 -6.6+8.5 -4.2+10.5 un.
p at the group 0,011 0.013 0.081
baseline 68.4+8.3 67.6+7.1 65.7+£7.4 un.
in dynamics 67.0+10.0 62.8+8.9 63.0+9.5 [-11=0.028, I-111=0.041
LVEDS, mm
A -1.1+£5.9 -5.1+8.1 -2.6+6.4 [-11=0.008, II-111=0.095
p at the group 0.233 <0.001 0.009
baseline 171.9+54.6 | 165.0+48.1 152.7+47.1 I-111=0.075
in dynamics 154.3£66.7 | 124.5+£58.3 | 126.7+65.8 [-11=0.019, I-111=0.039
LVESV, ml
A -18.1+41.4 -43.2+52.2 -27.1+47.8
p at the group 0.006 <0.001 <0,001
baseline 247.1+£69.7 | 239.2456.0 | 224.6+56.0 [-111=0.093
in dynamics 237.9£77.9 | 204.6£64.9 | 206.9+71.2 1-11=0.023
LVEDV, ml
A -8.1+46.3 -36.5£60.0 -16.8+47.7 [-11=0.013, 1I-111=0.083
p at the group 0.255 <0.001 0.022
baseline 31.1£5.6 31.9+6.8 33.0£7.9
in dynamics 37.6+10.5 41.4+12.6 I-11=0.043
LV EF, %
A 6.449.3 10.8+£9.9 8.9+11.2 1-11=0.031
p at the group <0.001 <0.001
baseline 45.2+13.3 44.1£11.7 44.1+11.8
in dynamics 46.0+13.4 35.4+£11.2 37.3+13.4 [-11=0.001 I-I11=0.005
SPAP, mm Hg
A -2.0+16.6 -10.1+13.6 -5.1£14.7 I-11=0.051
p in group 0.523 0.001 0.066

Note: hereafter LA - left atrium; RA - right atrium; RV - right ventricle; LVESS - left ventricular end-systolic size;
LVEDS - left ventricular end-dystolic size; LVESV - left ventricular end-systolic volume; LVEDV - left ventricular
end-dystolic volume; LV EF - left ventricular ejection fraction; SPAP- systolic pulmonary artery pressure; un. - un-
derestimated (p>0.05)..
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characteristics of the groups studied are shown in Table 1.
The groups were comparable in terms of age, mean fol-
low-up time, presence of coronary artery disease, arterial
hypertension, myocardial revascularization surgery.

The incidence of atrial fibrillation, obesity and com-
plete left bundle branch block was significantly higher in
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group I than in group IlI, as was the tendency towards a
higher incidence of diabetes mellitus and a higher body
mass index.

The groups studied did not differ in terms of baseline
Echo parameters. In all groups, a positive dynamic of Echo
parameters was observed against the background of CRT.

Table 3.
Dynamics of sex hormones, NT-proBNP, and IL-6 in the study groups
_ _ Group III
Parameter RV | Group I (n=52) | Group II (n=53) (n=52) P between groups
baseline 72357 14.7[11.3;17.0] | 12.3 [10.4;16.2] | 17.0 [12.3;21.5] | I-111<0.001, TI-ITI=0.050
. 1-11<0.001, I-111<0.001,
dynamics 9.8 [7.2:11.5] | 16.4[15.2;17.4] | 23.8 [21.8;29.5] TLII<0.001
TES, nmol/L 1-11<0.001, I-I11<0.001
A 5.1[-7.3:23] | 3.6[-03:6.1] | 7.8[2.1:16.0] ILII=0.016
pin the <0.001 0.041 <0.001
group
TES free . 19.3- I-11=0.005, I-111<0.001,
indlex. % dynamics | |/ | 342[202:45.5] | 38.8 [31.1;574] 64.2 LI1=0.001
SHBG, nmol/L | dynamics | 13-71 | 28.0[19.7;46.3] [ 43.0 [28.4;53.3] | [42.0;100.9] 1-11=0.048
baseline | 0-56.0 | 34.6 [24.4;51.6] | 32.6 [22.2:42.1] | 38.7 [23.6:61.4] Un.
B2, ng/ml dynamics 30.1[23.4;41.0] | 25.0 [20.0;38.5] | 38.3 [28.9;50.3] | I-111=0.002, I1-[11=0.007
Pin the 0.692 0.497 57.2 [46.7;64.9]
group
baseline | 0-2.39 | 1.5[0.8;2.4] 1.0 [0.6;1.7] 0.008 Un.
PGN, nmoyr, [dynamics 08[0.612] | 0.7[0.6;1.0] 1.3[1.0;2.1] [1-111=0.03 1
Pin the 0.011 0.055 0.8 [0.7;1.2]
group
. 80.0-
baseline 560 72.4 70.8 0.001 Un.
dynamics [36.0;126.3] [48.2;117.0] 39.3 [-11<0.001, I-I11=0.022
DHEAS, pg/dL
A 49.9 [25.9;79.9] 90.8 [23.2;127.0] | I-11=0.076, I-I1=0.042
P in the -11.6
group [48.6:10.1] [50.6;138.8] 65.9
baseline 0.066 -3,[-19.1:40.0] | [32.6;134.5] Un.
— dynamics 2.6 [1.9;3.5] 0.475 3.5[23.8;54.1] | 1-11=0.005, I-[[1=0.004
Pat the 38[2.4:5.1] | 3.0[1.6:3.8] 0.295
group
. Up to _ _
baseline s 0.110 1.8[1.3:2.6] | 22[1.5:42] |1-11=0.034, II-I11=0.058
NT-proBNP, | dynamics 3292.5 [880.5; 0.351 2.1[1.82.9] | I-1=0.011, I-[11=0.012
pg/ml A 6929.8] 1751.0 0.180 [-111=0.067 11-111=0.034
pin the 2082.0 [1020.8;3518.8] 2521.0
group
baseline | 0-9.7 | [654.8;5289.8] 863.0 [1140.5;5461.8] 11-111=0.08 1
dynamics 313.8 [355.5;2155.0] | 934.1[324.5; | I-111=0,067, II-III=0,016
IL-6, pg/ml | A [-492.0;1716.3] 75.4 2361.8] [-I11=0,053, II-11=0,067
P in the 0.145 [-1396.8;898.8] -985.0
group

Note: hereafter RV, reference values (for men over 50 years of age); TES, testosterone; SHBG, sex hormone binding glob-
ulin; E2, estradiol; PGN, progesterone; DHEAS, dehydroepiandrosterone sulphate; NT-proBNP, N-terminal fragment of

natriuretic peptide; IL-6, interleukin 6.
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However, group I showed less inverse cardiac remodelling
compared to groups II and III, and there were no signifi-
cant dynamics of LVEDS, LVEDYV and SPAP. During CRT,
left atrial size and right atrial volume, LVEDS, LVESYV,
LVEDV and SPAP were significantly larger in group I
compared with groups II and III, and LV EF was smal-
ler. The degree of change (A) of LV EF, LVEDS, LVEDV,
SPAP was significantly smaller in group I. The dynamics
of the Echo parameters are shown in Table 2.

Table 3 shows the dynamics of sex hormones in the
groups. At baseline, mean TES levels were within ref-
erence values in all groups. Against the background of

CRT, the total TES level in group I was correspondingly
deficient - the mean TES level was below the norm (12.1
nmol/L) according to the recommendations of the Russian
Association of Endocrinologists [6] and the European As-
sociation of Urologists [7], and was 9.8 [7.2;11.5] nmol/L.
A highly significant decrease in total TES level was ob-
served in group I, while groups II and III showed a signif-
icant increase in TES level. The level of free TES in the
dynamics was within the reference values in group I, but
at a significantly lower concentration than in the groups
II and III. The degree of change in total TES in group I
was reversed compared to groups II and III. Both at base-

Correlations of sex hormone levels with EchoCG, NT-prpBNP, and IL-6 parameters at study endpoint (start) bl
TES PGN DHEAS E2 E2/TES IL-6
LA r=-0.159; r=-0.242; r=0.207;
p=0.049 p=0.003 p=0.009
“ i
PV =
s | oA o o
s e
om- — : :
Y| o ot
e | o o o
e | o o2
SPP r=-0.260; r=-0.391; =0.329;
p=0.004 p<0.001 p<0.001
P o
NT-proBNP ‘;g'. (1)?2? r;gfﬁ; ;::%'10 9107;
kA b-0.020
o o
i o o
s | o —aam
R I S o | o
ey | o o o o
o
1

JOURNAL OF ARRHYTHMOLOGY, Ne 2 (108), 2022




10

line and over time, higher levels of total TES and free TES
were found in the III group.

Only in the III group was a highly significant increase
in E2 level observed along with an increase in total TES.
The E2 level against the background of CRT was signifi-
cantly higher in the group III than in groups I and II.

In the absence of initial differences in the E2/TES in-
dex, its values were significantly higher in group I against
the background of CRT.

There were no differences in the initial level of
DHEAS and its reliable dynamics against the background
of CRT in the groups. However, the values in the dynamics
were lowest in group I. Moreover, the degree of change in
DHEAS level in groups I and III was significantly oppo-
site, decreasing in group I and increasing in group III. PGN
dynamics in the groups were unidirectional - PGN levels
decreased against the background of CRT. The levels of
NT-proBNP and IL-6 decreased significantly against the
background of CRT only in the III group. The concentra-
tion of NT-proBNP and IL-6 in dynamics was highest in
group L.

The results of the correlation analysis are shown
in Table 4. There were statistically significant but weak
and medium correlations of sex hormones with Echo pa-
rameters both in the total group and in the TESend tertile

ORIGINAL ARTICLES

groups. The highest number of negative correlations with
the DHEAS value is remarkable. Of the sex hormones
studied, only DHEAS was highly significantly negative-
ly correlated with NT -proBNP level. There was only one
positive correlation of E2 with LVESS in the total group.
Only positive correlations of E2/TES with Echo levels
were observed in all groups. Positive correlations of PGN
with LVEDS, LVESS, LVEDV, LVESV were observed in
the group with the TES tertile III.

The Kaplan-Meier method was used to assess 10-year
survival in the study groups (see figure 1). Group I had the
lowest male survival rate, 17.6%, compared to groups II
(42.8%) and III (46.2%) (Log Rank test I- 11 =0.016; Log
Rank test I- IIT =0.004; Log Rank test II-IIT =0.528). The
10-year survival rates of the men in the groups II and III
were comparable.

DISCUSSION

According to the literature, TES deficiency occurs
in about 25% of men with heart failure [8]. A study by
E.A. Jankowska et al. (2014) found no clear association
between TES deficiency and age in men with heart failure:
Low TES was found in 62% aged 45 years or younger,
22% aged 46-55 years, and 36% aged 66 years or older.
TES deficiency was found in all FC (NYHA). A decrease

Correlations of sex hormone levels with EchoCG, NT-prpBNP, and IL-6 parameters at study endpoint (end) Table 4.
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in TES level was found to be related to the severity of heart
failure [9].

In our work, a higher incidence of atrial fibrillation
exacerbating the course of heart failure was observed in
men in group I compared to group III. The highest levels
of NT-proBNP, a recognized marker of heart failure severi-
ty, were seen in group I before the background of CRT.
Previously, the Freminegem study [10] and the FINRISK
study [11] found an association between low TES and the
incidence of AF. A higher incidence of obesity, diabetes
mellitus and a higher body mass index in group I men may
have contributed to the decline in TES over time. The asso-
ciation between TES deficiency and obesity [12] and dia-
betes mellitus [13] has been discussed extensively in the
scientific literature. In an in vitro study, insulin was shown
to increase TES synthesis [14] without resistance to it [15].
The different incidence of diabetes implies different insulin
levels in the groups and possibly the presence of insulin
resistance in Ig, which may lead to an inability of insulin
to stimulate TES synthesis and contribute to its deficiency.

A decrease in free TES in heart failure may be due
to congestion in the great circulation (liver), which may be
associated with an increase in SHBG synthesis and con-
sequent deficiency of free TES. We measured the levels
of free TES and SHBG only during the CRT and found
that they were also lower in the group I men. A possible
reason for the lower level of sex steroids in group I could
be the higher activity of systemic immune inflammation,
as shown by the dynamics of IL-6 level: the IL-6 level was
significantly higher in group I against the background of
CRT, while the magnitude of its change was opposite com-
pared to group III, reaching almost significance (p=0.053).
Our data confirm the results of experimental in vitro studi-
es with Leydig cells [14]. -Exposure of Leydig cell culture
to IL-6 resulted in a highly significant (p<<0.001) decrease
of TES and PGN concentrations, which proves the nega-
tive effect of inflammatory cytokines on the steroidogen-
esis cascade through direct modulation of Leydig cell vi-
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Fig. 1. 10-year survival rate of men with different TES levels on SRT
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ability and function. Our correlations of IL-6 with Echo
parameters and NT-proBNP levels indicate its negative ef-
fect not only on steroidogenesis but also on reverse cardiac
remodeling. The association of low TES with poor prog-
nosis in patients with CHF has been noted in a number of
studies [16, 17]. In the HIMS (The Health In Men Study)
men aged 70-89 years had the highest overall mortality and
coronary heart disease mortality at the lowest (0.25-9.82
nmol/L) and highest (15,79-46.5 nmol/L) TES levels. The
lowest risk of death was observed at TES levels of 12.56-
15.75 nmol/L [18]. In our study, group I patients had the
lowest mean total TES level (9.8[7.2;11.5] nmol/L) and
was associated with a worse 10-year survival rate.

Although there is a lively debate in the scientific li-
terature about the role of TES deficiency in the develop-
ment and progression of heart failure, the evidence on the
mechanisms of its effects on the cardiovascular system is
quite controversial and remains incompletely understood.
TES is a predominant circulating androgen with multi-
ple genomic and non-genomic (rapid) effects that have a
complex coordinated pattern of interactions and effects on
various cellular functions. The genomic effects of TES are
due to its ability to cross the plasma membrane of target
cells unimpeded and bind to nuclear androgen receptors,
inducing gene transcription and protein synthesis. The
non-genomic effects are more rapid in onset and are due to
interaction with protein/receptor/ion channels at the plas-
ma membrane.

The complex mechanisms of non-genomic effects
remain to be clarified and further investigated. Andro-
gen receptors (AR) were found to be highly expressed in
atrial and ventricular cardiac myocytes, so that TES acts
directly at the cellular level, indicating a possible active
involvement of TES in reverse cardiac remodelling in the
setting of CRT. The cardioprotective antioxidant effect of
TES is well known and is probably due to its conversion to
17B-oestradiol by aromatisation, which increases the levels
of the antioxidant enzymes SOD and GSH-Px and reduces
lipid peroxidation (a marker of oxidative da-
mage) in cardiomyocytes [19]. TES attenuates
the effects of H202, which causes cell death by
activating NF-kB, via AR [20]; causes a rapid
increase in [Ca2+] in cardiac myocytes due to
activation of the plasma membrane AR, which
is associated with the PTX-sensitive G-protein
PLC/IP3 pathway; increases Na/K-ATPase and
Ca2+-ATPase activity [21]; via nuclear and
non-nuclear mechanisms, it has a vasodilatory
effect through activation of eNOS, modulation
of K+ and Ca2+ channels [22]. Low endoge-
nous TES levels are known to be associated
with a 3.3-fold increased risk of premature
coronary heart disease compared to individuals
with normal TES levels [23], likely due to the
ability of TES to affect high-density lipopro-
tein cholesterol levels [24]. The cellular envi-
ronment, particularly oxidative stress status,
has been found to influence the cardiovascular
effects of TES.

High levels of oxidative stress are associ-
ated with negative effects of TES, whereas low
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oxidative stress correlates with the cardioprotective effects
of TES [25]. One experiment demonstrated that TES can
increase the production of reactive oxygen species (ROS)
by increasing phosphorylation of c-Src, an upstream regu-
lator of NADPH oxidase expression and activity [26]. TES
exacerbated cardiac injury through a mechanism involving
conversion of TES to 6B-hydroxytestosterone via cyto-
chrome P-4501B1 and increased NADPH oxidase activity
to form ROS [27]. The prooxidant effect of TES under con-
ditions of high oxidative stress due to an increase in ROS
levels leads to cardiomyocyte damage, inflammation, cell
death and heart failure.

We have found no data in the literature on sex hor-
mone dynamics against a background of CRT. Only spora-
dic studies of TES levels in a cohort of men with end-stage
heart failure (mean age 58 years) who required implanta-
tion of a left ventricular assist device are described. TES
deficiency was found in 86% of cases in this group of men
[28]. However, another study found no reduction in TES
levels in patients with dilated cardiomyopathy (age 24-45
years) despite the severity of the disease [29]. It is likely
that prognosis is determined by the combination of TES
and other sex steroids. Evidence for this is the low mor-
tality from coronary heart disease in patients with reduced
TES levels and high DHEAS levels [30]. In our study,
DHEAS levels were significantly lower in group I against
a background of CRT, and the magnitude of its change de-
creased significantly compared to groups II and III. Our
results confirm the importance of single moment analysis
for the dynamics of TES and DHEAS.

The biological role of DHEAS is still unclear. It is
metabolised to TES and dihydrotestosterone. It is thought
to be a natural cortisol antagonist and to have several pro-
tective effects [31]. The negative associations we found of
DHEAS with the parameters NT -proBNP and Echo may
indicate a decrease in its level in relation to the severity of
heart failure. However, its role in reversing cardiac remo-
delling in the setting of CRT cannot be ruled out. Further
studies are needed.

The role of PGN in the development of heart failure
is also unclear. In the scientific literature, it is traditionally
considered an irrelevant precursor hormone for all steroid
hormones, including TES. In a Swedish study of elderly
men and women, PGN was found to be associated with
an increased prevalence of heart failure [32]. Experimental
studies showed cardioprotective effects of PGN: immuno-
suppressive [33], anti-mineralocorticoid, anti-inflammato-
ry [34], anti-apoptotic [35] and antiarrhythmogenic [36].
One of the proven important physiological properties of
PGN is its ability to promote regenerative processes in the
myocardium through the proliferation of cardiomyocytes,
thus contributing to the restoration of cardiac function [37].
In our study, there was a decrease in PGN levels in the dy-
namics in all groups, which can be explained by a reduced
need for regenerative processes against the background of
reverse cardiac remodelling by CRT. Positive correlations
of PGN with Echo parameters in the III group seem logi-
cal - the larger the cardiac cavity, the greater the need for
myocardial regeneration.

Greater inverse cardiac remodelling on the back-
ground of CRT is associated with reduced imunntance in-
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flammation activity. It was the III group that showed a sig-
nificant decrease in IL-6 concentration, the lowest levels of
IL-6 were found in dynamics, and the magnitude of 1L-6
change was opposite compared to groups I and II.

The importance of oestrogen in the male body has
also not been fully explored. Up to 80% of oestrogen in
men is formed by aromatisation from TES, the activity
of which increases with age, so that older men may have
oestradiol levels comparable to those of postmenopau-
sal women [38]. Oestrogens can have physiological and
pathophysiological effects in men that depend on their
absolute plasma and cellular levels, as well as their ratio
to TES (oestradiol/testosterone), which is an important
hormonal constant in men [39]. The immunosuppressive
effect of E2 has been extensively discussed in the scien-
tific literature [40]. In our work, a significant increase in
E2 and its higher concentration against the background
of CRT were observed only in the III group. The immu-
nosuppressive properties of E2 may have contributed to
a greater decrease in the activity of immune inflamma-
tion in the III group. The ratio of E2/TES was lower in
the IIT group than in the I group. In the experiment, a
certain ratio of E2/TES=5:1 had an anti-apoptotic effect,
which was beneficial in reducing lipid lesions, reducing
foam cell formation and endothelial damage, modulating
coagulation system function and inhibiting inflammation
[41]. How high this ratio should be in men with heart fail-
ure has not been studied. The prognostic value of E2 is
controversial in the literature [42].

Since in our study the changes in sex hormone levels
in the III group were associated with better survival, they
probably had a positive physiological meaning.

In this analysis, all patients received optimal drug
therapy for at least 3 months before CRT implantation. Due
to drug ineffectiveness, patients were implanted with CRT
devices. TES levels are known to decrease with age, espe-
cially in the setting of chronic disease. The mean age of our
patients was 58.7+9.7 years, and the mean follow-up time
was 69.8+45.5 months. It is reasonable to assume that TES
levels should decrease over 5 years in patients with severe
chronic diseases. However, an increase in TES levels was
observed in 2/3 of our patients.

Our results suggest a modulating effect of CRT
on steroidogenesis, similar to hormone replacement
therapy used to prevent the progression of heart failure
not only in men but also in women [43]. The effect of
HRT on sex steroid synthesis may be mediated via the
immune system, neurohormonal regulation and oxida-
tive stress activity. In the scientific literature, there are
mainly positive experiences with the use of TES prepa-
rations in low doses over a short period of time (¥2-1
year). There are only 4 studies showing negative experi-
ences with the use of TES preparations in patients with
heart failure with severe concomitant diseases [44-47].
All of these studies have been heavily criticised due to
financial interests of pharmaceutical companies produ-
cing TES drugs. The question of the feasibility of TES
therapy in patients with heart failure remains open and
uncertain. Our results indicate the safety and prognos-
tic significance of endogenous TES elevation in patients
with severe heart failure for more than 5 years. Howev-
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er, evidence suggests that the effect of endogenous and
exogenous TES may be different [47]. Further studies
are needed.

CONCLUSION

Thus, the results of our study indicate different dy-
namics of sex steroids in the patients with CRT CRT. The
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pattern of sex hormone changes associated with an in-
crease in testosterone, oestradiol, dehydroepiandrosterone
sulphate and a decrease in the oestradiol/testosterone ra-
tio is associated with better 10-year survival in men with
implanted CRT devices against a background of greater
reverse heart remodelling and lower systemic immune in-
flammation activity.

REFERENCES

1. Arcopinto M, Salzano A, Bossone E, et al. Multiple
hormone deficiencies in chronic heart failure. /nternation-
al Journal of Cardiology. 2015;184: 421-423. https://doi.
org/10.1016/j.ijcard.2015.02.055.

2. Santos MR, Sayegh ALK, Groehs RVR, et al. Testoster-
one deficiency increases hospital readmission and mortality
rates in male patients with heart failure. Arg Bras Cardiol.
2015;105(3): 256-264. https://doi.org/5935/abc.20150078.
3. Enina TN, Kuznetsov VA, Soldatova AM, et al. Rela-
tionship between levels of sex hormones and response to
cardiac resynchronisation therapy in men. Kardiologiia.
2018;58(S7): 24-35. (In Russ.). https://doi.org/10.18087/
cardio.2464.

4. Mareev VYu, Fomin IV, Ageev FT, et al. Clinical recom-
mendations SSHF-RSC-RSMST. Heart failure: congestive
(CHF) and acute decompensated (ADHF). Diagnosis, pre-
vention and treatment. Kardiologiya. 2018;58(6S): 8-158.
(In Russ.) https://doi.org/10.18087/cardio.2475.

5. Whinnett ZI, Davies JER, Lane RE, et al. Echocardio-
graphic methods for selecting patients suitable for biven-
tricular pacing therapy. Minerva Cardioangiol.2005;53(3):
211-20. PMID:16003255.

6. Dedov II, Melnichenko GA, Shestakova MV, et al.
Recommendations for the diagnosis and treatment of tes-
tosterone deficiency (hypogonadism) in men. Diabetes.
2017;20(2): 151-160 (In Russ.). https://doi.org/10.14341/
OMET2017483-92.

7. Salonia A, Bettocchi C, Carvalho J, et al. European
Association of Urology Guidelines. Edn. presented at the
EAU Annual Congress Amsterdam 2020.

8. Kirby M, Hackett G, Ramachandran S. Testosterone and
the Heart. Eur Cardiol. 2019;14(2): 103-110. https://doi.
org/10.15420/ecr.2019.13.1.

9. Jankowska EA, Tkaczyszyn M, Kalicinska E, et al. Tes-
tosterone deficiency in men with heart failure: pathophys-
iology and its clinical, prognostic and therapeutic implica-
tions. Kardiologia Polska. 2014;72(5): 403-9. https://doi.
org/10.5603/KP. a2014.0025.

10. Magnani JW, Moser CB, Murabito JM, et al. Asso-
ciation of sex hormones, aging, and atrial fibrillation in
men: the Framingham Heart Study. Circ Arrhythm Elec-
trophysiol. 2014;7: 307-312. PMID: 24610804 https://doi.
org/10.1161/CIRCEP.113.001322.

11. Zeller T, Schnabel RB, Appelbaum S, et al. Low
Testosterone Levels Are Predictive for Incident Atri-
al Fibrillation and Ischaemic Stroke in Men, but Protec-
tive in Women - Results From the FINRISK Study. Eur
J Prev Cardiol. 2018;25(11): 1133-1139. https://doi.
org/10.1177/2047487318778346.

12. Caliber M, Saad F. Testosterone Therapy for Preven-
tion and Treatment of Obesity in Men Androgens. Clin-
ical Research and Therapeutics. 2020;1(1). https://doi.

org/10.1089/andro.2020.0010.

13. Zheng R, Cao L, Cao W, et al. Risk Factors for
Hypogonadism in Male Patients with Type 2 Diabe-
tes. J Diabetes Res. 2016;2016: 5162167. https://doi.
org/10.1155/2016/5162167.

14. Leisegang K, Henkel R. The in vitro modulation of
steroidogenesis by inflammatory cytokines and insulin in
TM3 Leydig cells. Reprod Biol Endocrinol. 2018;16: 26.
https://doi.org/10.1186/s12958-018-0341-2.

15. Kinyua AW, Doan KV, Yang DJ, et al. Insulin Regu-
lates Adrenal Steroidogenesis by Stabilizing SF-1 Activity.
Sci Rep. 2018 Mar 22;8(1):5025. https://doi.org/10.1038/
s41598-018-23298-2.

16. Wang W, Jiang T, Li C, et al. Will testosterone replace-
ment therapy become a new treatment of chronic heart
failure? A review based on 8 clinical trials. J Thorac Dis.
2016;8: 269-77. https://doi.org/10.21037/jtd.2016.03.39.
17. Yoshihisa A, Suzuki Si, Sato Y, et al. Relation of Tes-
tosterone Levels to Mortality in Men With Heart Fail-
ure. Am J Cardiol. 2018;121(11): 1321-27. https://doi.
org/10.1016/j.amjcard.2018.01.052.

18. Yeap BB, Alfonso H, Chubb SAP, et al. In older men
an optimal plasma testosterone is associated with reduced
all-cause mortality and higher dihydrotestosterone with
reduced ischemic heart disease mortality, while estradiol
levels do not predict mortality. J Clin Endocrinol Metab.
2014;99: 9-18. https://doi.org/10.1210/j¢.2013-3272.

19. Zhang L, Wu S, Ruan Y, et al. Testosterone suppresses
oxidative stress via androgen receptor-independent path-
way in murine cardiomyocytes. Mol. Med. Rep. 2011;4:
1183-1188. https://doi.org/10.3892/mmr.2011.539

20. Xiao FY, Nheu L, Komesaroff P, et al. Testosterone
protects cardiac myocytes from superoxide injury via NF-
kB signalling pathways. Life Sci. 2015 Jul 15;133: 45-52.
https://doi.org/10.1016/j.1£5.2015.05.009.

21. Foradori CD, Weiser MJ, Handa RJ. Non-genomic
actions of androgens. Front Neuroendocrinol. 2008;29(2):
169-81. https://doi.org/10.1016/j.yfrne.2007.10.005.

22. Lorigo M, Melissa MM, Lemos MC, et al. Vascular
mechanisms of testosterone: The non-genomic point of
view. The Journal of Steroid Biochemistry and Molecu-
lar Biology. 2020;196: 105496. https://doi.org/10.1016/].
jsbmb.2019.105496

23. Turhan S, Tulunay C, Giilec S, et al. The association
between androgen levels and premature coronary artery
disease in men. Coron Artery Dis. 2007;18: 159-162.
https://doi.org/10.1097/MCA.0b013e328012a928.

24. Thirumalai A, Rubinow KB, Page ST. An update on
testosterone, HDL and cardiovascular risk in men. Clin
Lipidol. 2015;10(3): 251-258. https://doi.org/10.2217/
clp.15.10.

25. Cruz-Topete D, Dominic P, Stokes KY. Uncovering

JOURNAL OF ARRHYTHMOLOGY, Ne 2 (108), 2022



14

sex-specific mechanisms of action of testosterone and
redox balance. Redox Biol. 2020;31: 101490. https://doi.
org/10.1016/j.redox.2020.101490.

26. Chignalia AZ, Schuldt EZ, Camargo LL, et al. Tes-
tosterone induces vascular smooth muscle cell migration
by NADPH oxidase and c-Src-dependent pathways. Hy-
pertension. 2012;59: 1263-1271. https://doi.org/10.1161/
HYPERTENSIONAHA.111.180620.

27. Pingili AK, Kara M, Khan NS, et al. 6beta-hydroxy-
testosterone, a cytochrome P450 1B1 metabolite of testos-
terone, contributes to angiotensin II-induced hypertension
and its pathogenesis in male mice. Hypertension. 2015;65:
1279-1287. https://doi.org/10.1161/HYPERTENSIONA-
HA.115.05396.

28. Nguyen AB, Imamura T, Besser S, etal. Metabolic Dys-
function in Continuous-Flow Left Ventricular Assist Devic-
es Patients and Outcomes. J Am Heart Assoc. 2019;8(22):
¢013278. https://doi.org/10.1161/JAHA.119.013278.

29. Naderi N, Heidarali M, Barzegari F, et al. Hormonal
Profile in Patients With Dilated Cardiomyopathy. Res Car-
diovasc Med. 2015;4(3): e27631. https://doi.org/10.5812/
cardiovascmed.27631v2.

30. Araujo AB, Kupelian V, Page ST, et al. Handels-
man DJ, Bremner WJ, McKinlay JB. Sex steroids and
all-cause and cause-specific mortality in men. Arch In-
tern Med. 2007;167: 1252-1260. https://doi.org/10.1001/
archinte.167.12.1252.

31. Goncharov NP, Katsiya GV. Dehydroepiandrosterone
biosynthesis, metabolism, biological effects, and clinical
use (analytical review). Andrology and genital surgery.
2015;1: 13-22. (In Russ) https://doi.org/10.17650/2070-
9781-2015-1-13-22.

32. Nilsson SE, Fransson E, Brismar K. Relationship Be-
tween Serum Progesterone Concentration and Cardiovas-
cular Disease, Diabetes, and Mortality in Elderly Swedish
Men and Women: An 8-Year Prospective Study. Gender
Medicine. 2009;6(3): 433-443. http://doi.org/10.1016/j.
genm.2009.09.011.

33. Beilei Lei, Brian Mace, Hana N. Dawson et al. An-
ti-Inflammatory Effects of Progesterone in Lipopolysac-
charide-Stimulated BV-2 Microglia. PLoS One. 2014; 9(7):
¢1039609. https://doi.org/10.1371/journal.pone.0103969.
34. Quinkler M, Meyer B, Bumke-Vogt C, et al. Agonistic
and antagonistic properties of progesterone metabolites at
the human mineralocorticoid receptor. Eur J Endocrinol.
2002; 146: 789-800. PMID:12039699.

35. Morrissy S, Xu B, Aguilar D, et al. Inhibition of
apoptosis by progesterone in cardiomyocytes. Aging
Cell. 2010;9: 799-809. https://doi.org/10.1111/j.1474-
9726.2010.00619.x.

36. Mal, Hong K, Wang HS. Progesterone protects against
bisphenol A-induced arrhythmias in female rat cardiac

ORIGINAL ARTICLES

myocytes via rapid signaling. Endocrinology. 2017;158:
778-790. https://doi.org/10.1210/en.2016-1702.

37. Cong Lan, Nian Cao, Caiyu Chen, et al. Progesterone,
via yes-associated protein, promotes cardiomyocyte pro-
liferation and cardiac repair. Cell Prolif. 2020; 53(11):
¢12910. https://doi.org/10.1111/cpr.12910.

38. Rothman MS, Carlson NE, Xu M, et al. Reexamination
of testosterone, dihydrotestosterone, estradiol and estrone
levels across the menstrual cycle and by liquid chromatog-
raphy-tandem mass spectrometry. Steroids. 2011;76(1-2):
177-82. https://doi.org/10.1016/j.steroids.2010.10.010.

39. Kamunnuenko CHO, TrozukoB HA. Ilpaxtudeckas
anzapoiorud. M.: Ilpaktudeckas menumuna. 2009. 400 c.
[Kalinichenko SYu, Tyuzikov IA. Practical andrology. M:
Practical medicinero 2009. 400 p. (In Russ)].

40. Xing D, Oparil YuH, Gong K, et al. Estrogen mod-
ulates NFkB signaling by enhancing IkPa levels and
blocking p65 binding at the prpmotors of inflammatory
genes via estrogen receptor-f. PLoS ONE. 2012;7: €36890.
https://doi.org/10.1371/journal.pone.0036890.

41. Dai W, Ming W, Li Y, et al. Synergistic Effect of a
Physiological Ratio of Estradiol and Testosterone in the
Treatment of Early-stage Atherosclerosis. Arch Med Res.
2015; Nov;46(8): 619-29. https://doi.org/10.1016/j.arc-
med.2015.11.003.

42. Yeap BB. Testosterone and its metabolites: differen-
tial associations with cardiovascular and cerebrovascu-
lar events in men. Asian J Androl. 2018;20(2): 109-114.
https://doi.org/10.4103/aja.aja_50 17.

43. Tellamo F, Volterrani M, Caminiti G, et al. Testosterone
Therapy in Women With Chronic Heart Failure. ] Am Col
Card. 2010;56(16): 1310-1316. https://doi.org/10.1016/].
jacc.2010.03.090.

44. Vigen R, O’Donnell CI, Barén AE, et al. Association
of testosterone therapy with mortality, myocardial in-
farction, and stroke in men with low testosterone levels.
JAMA. 2013;310(17): 1829-36. https://doi.org/10.1001/
jama.2013.280386.

45. Basaria S, Coviello AD, Travison TG, et al. Adverse
events associated with testosterone administration. N Engl
J Med. 2010;363(2): 109-22. https://doi.org/10.1056/NEJ-
Moal000485.

46. Finkle WD, Greenland S, Ridgeway GK, et al. In-
creased risk of non-fatal myocardial infarction fol-
lowing testosterone therapy prescription in men. PLoS
One. 2014;9: e85805. https://doi.org/10.1371/journal.
pone.0085805.

47. Xu L, Freeman G, Cowling BJ, et al. Testosterone
therapy and cardiovascular events among men: a sys-
tematic review and meta-analysis of placebo-controlled
randomized trials. BMC Med. 2013;11: 108. https://doi.
org/10.1186/1741-7015-11-108.

JOURNAL OF ARRHYTHMOLOGY, Ne 2 (108), 2022



ORIGINAL ARTICLES

JOURNAL OF ARRHYTHMOLOGY, Ne 2 (108), 2022

15



16

JOURNAL OF ARRHYTHMOLOGY, Ne 2 (108), 2022

ORIGINAL ARTICLES



ORIGINAL ARTICLES 17

https://doi.org/10.35336/VA-2022-2-02

PREDICTORS OF LONG-TERM VENTRICULAR TACHYARRHYTHMIA RECURRENCE AFTER
COMBINED ENDO-EPICARDIAL ABLATION IN PATIENTS WITH STRUCTURAL HEART DISEASE
K.A.Simonova', V.S.Orshanskaya', V.K.Lebedeva', S.V.Garkina', T.A.Lyubimtseva', M.A.Vander', Yu.V.Miller!,
R.B.Tatarsky', A.V.Kamenev', M.A.Naymushin', D.S.Lebedev'?, E.N.Mikhaylov'*

'Almazov National Medical Research Centre, Russia, Saint-Petersburg, 2 Akkuratova str; *Saint-Petersburg
Electrotechnical University “LETI”, Russia, Saint-Petersburg, 5 Professor Popov str.

Purpose. To identify predictors of ventricular tachycardia (VT) recurrence after endo-epicardial ablation in patients
with structural heart disease.

Methods. A prospective observational study included 39 patients with structural heart disease and indications for
catheter ablation of ventricular tachyarrhythmia. Endo- and epicardial electroanatomical mapping of the ventricular myo-
cardium and ablation of abnormal electrical activity areas were performed. Clinical, ECG characteristics, and voltage
maps of bipolar potentials (limits of scar detection <0.5 mV, normal activity >1.5 mV) and unipolar signals (limits
<5.0 and >9.0 mV, respectively) on endo- and epicardial surfaces were evaluated. Intraprocedurally, the procedure was
considered effective when no VT was inducible; partially effective - when only clinical VT(s) was/were non-inducible.
Scheduled patient visits or remote monitoring were performed at 6, 12 and 24 months, and then annually.

Results. The mean age of the patients was 49.5+15.7 years (34 men and 5 women). VT recurrences at 6 months were
more often detected in non-ischemic cardiomyopathy patients, in subjects with non-paroxysmal atrial fibrillation (42.9% vs.
7.4%), with a lower VT-QRS amplitude in lead IIT (0.6 [0.4;1.07] versus 1.28 [0.99; 1.53] mV), and when epicardial “scar”
area prevailed over endocardial, P<0.05 for all listed parameters. At 12-months, VT recurrence was more common in patients
with partially effective ablation (33.3% vs. 5.0% in patients with effective ablation, P=0.02). The presence of electrical storm
at the time of ablation was independently associated with recurrences (HR 4.32; 95% CI: 1.06-17.48; P=0.04).

Conclusion. In a heterogeneous group of patients, clinical and electrophysiological factors associated with VT re-
currence have been identified at various follow-up periods after endo-epicardial ablation. Electrical storm ablation is an
independent predictor of VT recurrence in the long-term, up to 5 years of follow-up.

Key words: epicardial ablation; ventricular tachycardia recurrence; subepicardial substrate; radiofrequency abla-
tion; electrical storm
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Radiofrequency catheter ablation (RFA) is a modern,
highly effective method for ventricular tachycardia (VT)
management. The VANISH study has demonstrated the
benefit of catheter ablation compared to extending drug
therapy to prevent VT recurrences [1, 2]. As new scientific
evidence emerges on the efficacy and outcomes of new ap-
proaches to the interventional treatment of VT, the classes
of indications for catheter ablation are revised and the pos-

© Autors 2022

sibilities for its use are expanded [3]. However, despite the
success in treating VT, in some cases endocardial ablation
of the VT substrate is ineffective due to the intramural/sub-
epicardial location of the arrhythmogenic substrate. In this
case, epicardial mapping and ablation of the tachycardia
substrate is performed. Epicardial access is important in
patients with arrhythmogenic right ventricular cardiomyo-
pathy (ARVC) [4-6], postmyocardial cardiosclerosis and
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postinfarction scarring [7]. However, despite the combined
endo-epicardial substrate classification of VT, VT recur-
rences are not uncommon. The issue of identifying pre-
dictors of VT recurrences, improving ablation approaches,
and enhancing their efficacy is undoubtedly important.

The aim of this study was to identify predictors of
recurrence of ventricular tachycardia in patients with
structural heart disease after epicardial ablation and to de-
termine the likely association between clinical and elec-
trophysiological factors and the characteristics of mono-
morphic ventricular tachycardia.

MATERIAL AND METHODS

A prospective observational study included pa-
tients with VT with structural heart disease (with a his-
tory of myocardial infarction or myocarditis,

ORIGINAL ARTICLES

Transseptal puncture of the interatrial septum was
performed under fluoroscopy using a Brockenbrough
BKR-1 needle (St. Jude Medical, USA). After positioning
the introducer in the LV, heparin was injected intravenous-
ly at a dose of 80-100 IU per 1 kg body weight, and hypo-
coagulation was further maintained while controlling the
activated clotting time (target value above 250 s).

The procedure was performed with the non-fluoro-
scopic navigation system CARTO 3. NaviStar Thermo-
cool or SmartTouch (Biosense Webster, USA) was used
for mapping and ablation; Pentaray multipole navigation
electrode (Biosense Webster, USA) was used for mapping
in some patients.

Three-dimensional reconstruction of the right ventri-
cle and LV surfaces ENDO was performed first, followed

ARVC) and indications for arrhythmia substrate
RFA who have signed a consent form for epi-
cardial ablation other than standard endocardial
ablation. The inclusion criteria were: a proven
history of myocardial infarction or myocardi-
tis or definite/problematic ARCV (myocardial
changes visualised by transthoracic echocar-
diography and/or magnetic resonance imaging
(MRI)), presence of persistent VT paroxysms (or
frequent symptomatic ventricular extrasystoles
(VE)), documented by ECG and/or interview
data from an implanted cardioverter defibrillator
(ICD), with ineffective antiarrhythmic therapy
(AAT). Exclusion criteria were: stenotic cor-
onary artery atherosclerosis disease requiring
revascularization; acute myocarditis; history of
open surgery with pericardial dissection; acute or
exacerbated inflammatory disease; presence of
three-component antithrombotic therapy without
possibility of interruption; myocardial infarction
less than 3 months ago; presence of acute coro-
nary syndrome at the time of screening. Patients
underwent a standard examination: resting ECG,
echocardiography, Holter monitoring, coronaro-
graphy, interrogation and setting of implanted
ICD/cardiac resynchronisation therapy with de-
fibrillation function (CRT-D), cardiac MRI.

Endocardial and epicardial access,

electrophysiological study and catheter

ablation

In the X-ray operating room, electrophysio-
logical examination, tachycardia substrate map-
ping and RFA were performed. Anesthesiological
support was provided with artificial pulmonary
ventilation.

Epicardial (EPI) access was gained via
subxiphoid puncture; the technique is described
in detail in a previous publication [8]. A Preface

Table 1.

Clinical profile of patients

Parameter Value

VT etiology, n

- PICS 15

-ARVC 14

- myocarditis 6

- unspecified etiology 4

Hypertension, n 21

Diabetes mellitus, n

COPD, n

Atrial fibrillation, n*

Electric storm, n 11

ICD/CRT-D, n 29

Follow-up time, months 24 [MCD: 6; 33]

Average age, years** 50£16

Length of history of arrhythmia, months

19.5 [MCD: 5; 48]

Average VT cycle length, ms

375 [MCD: 332; 471]

Previous substrate RFA procedures 22

- 1 surgery 13

- 2 or more surgeries 9
“Acute” effect 32
Partial effect 4
Presence of LEP on the epicardial surface 27
Pseudo-delta wave width, ms 72427
Left atrial volume index, ml/m? 45+18
Average LV EF, % 46+14
TAPSE, mm 18+5
QTc at sinus thythm, ms 462 [MCD: 438;513]
QRS width on sinus rhythm 115£33

Amplitude of the QRS VT in lead III

1.23 [MCD: 0,84:1,52]

Multipurpose Introducer (Cordis, USA) was in-
serted into the pericardial space. Endocardial
(ENDO) access to the right ventricle was made
by puncturing the femoral vein. The ENDO ac-
cess to the left ventricle (LV) was made retrograde
transaortally by puncturing the femoral artery and
transseptally.

Notes hereafter: VT, ventricular tachycardia; PICS, postinfarction
cardiosclerosis; ARVC, arrhythmogenic right ventricular cardiomy-
opathy; COPD, chronic obstructive pulmonary disease; *, persistent/
permanent forms;
CRT-D, cardiac resynchronization therapy with defibrillation func-
tion; **, at the time of surgery; RFA, radiofrequency ablation; LVP,
late ventricular potentials; LV EF, left ventricular ejection fraction

ICD, implantable cardioverter-defibrillator;
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by reconstruction of the cardiac surface EPI. The following
limits for detection of scarring and altered zones were used
in the creation of voltage maps: 0.5-1.5 mV for bipolar sig-
nal registration and 5.0-9.0 mV for unipolar signal regis-
tration. Electroanatomical maps were drawn with a color
boundary of 5-10 mm when mapping with NaviStarTher-
mocool or SmartTouch ablation catheters (Biosense Web-
ster, USA) and 2 mm when mapping with PentaRay mul-
tipolar catheters (Biosense Webster, USA). Areas of late
potentials and fragmented potentials were marked on the
maps. The integrated Area Measurement module was used
to calculate the registration area of altered electrical ac-
tivity and low amplitude myocardium on both bipolar and
unipolar maps on the ENDO and EPI surfaces.

The location of the VT was determined by activa-
tion and stimulation mapping, by the positive effect of
ablation. A standard electrophysiological study protocol
was performed to induce VT: programmed stimulation
with 1, 2, 3 and 4 extrastimuli from the right ventricular
apex and output tract or from LV, frequent volley stimu-

Endocardial and epicardial volt mapping (see continuation)
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lation of the ventricles. In case of induction of sustained
and hemodynamically relevant VT entrainment mapping
was performed.

Prior to RFA to the epicardial surface, selective coro-
narography was performed to assess the location of the
mapped area in relation to the coronary arteries. Radio-
frequency applications were performed at a distance of at
least 10 mm from the coronary artery. Stimulation map-
ping of the anatomical projection zone of the left phrenic
nerve was performed to prevent its possible damage during
ablation in the lateral wall of the LV.

Radiofrequency exposure was performed with the
following parameters: Power 40-50 W, duration up to 40
seconds; the electrode was flushed with 0.9% NaCl solu-
tion at a rate of 30 ml/min. Radiofrequency ablation was
performed in the area of late and fragmented potentials
until they disappeared or the amplitude of the potentials
decreased significantly (above 85%). Ablation was also
performed in these areas when mapping the VT entry/
exit zones and delayed conduction channels within the

Table 2.

. S ratios (bi- and unipo— . . S (bipolar) ratios on epi-
Endocardial surface lar) on the endocardial Epicardial surface .

Patient surface and endocardial surfaces
ne- % vs<s | OSmVf<IImVid g g5 | ops<ls

$<0.5mVv* | mV a;‘i;f ;‘33:2 mv* my | 0SmVT | <LomVi
1 5 8.4 0.57 0.61 12.3 83 0.73 0.92
2 4.2 4.2 0.06 0.85 23.1 24.1 0.90 0.91
3 3 14.2 0.88 0.62 17.2 70.3 0.85 0.82
4 - - - - - - - -
5 1 54 0.88 0.69 10.9 27.5 0.93 0.78
6 1.4 8.1 0.75 0.63 2.7 4 0.25 0.35
7 8.9 18.6 -0.44 0.12 0 4.3 -1.0 -0.10
8 0 0 1.0 1.0 8.9 14.4 1.0 1.0
9 0 0 1.0 1.0 2.3 8.5 1.0 1.0
10 5.7 6 0.49 0.50 8.4 8.4 0.65 0.63
11 4 87.3 0.73 0.05 3.9 78.1 0.39 0.35
12 14 28 0.72 0.61 17.8 25.1 0.14 0.05
13 25.6 50 0.14 0.05 13.9 86.6 0.30 0.71
14 7.9 23.6 -0.62 0.2 11.8 21.8 0.56 0.37
15 3.3 12.2 0.83 0.80 12.9 75.8 0.89 0.91
16 - - - - - - - -
17 - - - - - - - -
18 1.3 7.4 0.47 0.45 - - - -
19 - - - - 88.3 92.1 - -
20 10.8 65.4 - - - - -
21 14 50.9 0.42 0.17 22.8 83 0.66 0.66
22 8.4 14.9 0.58 0.1 4.5 13.7 -0.19 0.08
23 13.2 62.1 1.0 1.0 19.2 56.8 1.0 1.0
24 13.1 60.9 0.53 0.17 0.3 29 -0.90 -0.82
25 28.8 63.3 0.51 0.20 21.6 26.9 0.27 -0.01
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Endocardial and epicardial volt mapping (continuation)
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Table 2.

S ratios (bi- and unipo- S (bipolar) ratios on epi-
Endocardial surface lar) on the endocardial Epicardial surface and 61:1)1 docardial sur facf)es
Patient surface
No. <0.5mV | <1.5mV
% % S<1.5 % S<0.5 % S<1.5
S<0.5mV> mv and<5 and<9 myx mv <0.5mV { [ <1.5SmV {71
mV* mV**
26 0 7.6 - 0.27 1.1 8.2 1 0.68
27 0 0 - - 0 0 - -
28 6.6 9.3 0.44 0.81 18.5 93 0.76 0.93
29 21.6 24.8 0.44 0.43 12.7 14.9 0.40 0.40
30 - - - - - - - -
31 0 0.5 0.49 0.52 2.4 74.8 0.71 0.66
32 - - 0.54 0.44 - - - -
33 0 0 - 1.0 4.7 8.4 1.0 1.0
34 1.2 2.9 0.48 0.48 77.2 86.4 1.0 0.98
35 46.5 98.9 0.39 0.15 12.5 17.6 0.43 0.09
36 22.6 77.6 0.49 -0.03 17.1 18.6 0.31 -0.22
37 34 87.9 0.45 0.05 93.3 96.3 0.79 0.54
38 2.3 5.8 0.85 0.87 88.7 88.7 0.86 0.68
39 - - - - - - - -
Total 5.4 13.2 0.51 0.5 12.5 25.1 0.71 0.66
% [1.3;13.4] | [5.7;53.4] | [0.4;0,8] [0.2;0.8] | [4.2;18.9] [[11.1;80.6]| [0.3;0.9] [0.4;0.9]

Note: S - signal area; * - P <0.05; * - according to the formula (Slendo_uni-Slendo bi)/(Slendo uni+Slendo bi), where
Slendo bi is the recording area of the bipolar signals < 0.5mV on the endocardial surface, Slendo uni - recording area of
the unipolar signals < 5mV on the endocardial surface; ** - according to the formula (S2endo_uni-S2endo_bi) / (S2endo
uni+S2endo bi), where S2endo_bi is the area of the bipolar signals < 1.5 mV on the endocardial surface, S2endo_uni - re-
cording area of the unipolar signals <9 mV on the endocardial surface; 1 - according to the formula (Slepi_bi-S3endo_bi)
/(Slepi_bi+S3endo bi), where Slendo_bi is the area of the bipolar signals < 0.5 mV on the endocardial surface, S3epi_bi
is the area of the bipolar signals < 0.5 mV on the epicardial surface; 1 - according to the formula (S2epi_bi-S4endo_bi) /
(S2epi_bi+S4endo_bi), where S2endo_bi is the area of the bipolar signals < 1.5 mV on the endocardial surface, S4epi_bi
is the area of the bipolar signals < 1.5 mV on the epicardial surface.

a % area
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Fig. 1. Histograms characterising the relative areas of low-amplitude electrical signals in the whole group of
patients: a - the relative area (as a percentage of the total area) of registration of electrical potentials < 0.5 mV and
< 1.5 mV on endocardial and epicardial ventricular maps; b - normalised ratio of the areas of registration of low-
amplitude potentials on endocardial and epicardial surfaces. Note: S - area, BI - bipolar signals, UNI - unipolar
signals, ENDO - endocardial surface, EPI - epicardial surface.
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scar. When mapping of the VT cycle was performed,
RFA were performed in the area of “critical” tachycar-

dia isthmus.

Treatment was effective if repeat ablation mapping
showed no late and fragmented potentials and no seizure
(amplitude 10V, stimulus duration 1 ms, cycle 500 ms). At
the end of the procedure, a repeat stimulation protocol was
performed to induce VT. The procedure was considered
completely effective if no induction of VT was observed;

21

ineffective if induction of clinical VT persisted; the ab-
sence of induction of clinical VT was assessed as a partial
effect. Induction of ventricular fibrillation was not conside-
red in the acute effect evaluation.
At the end of the procedure, the pericardial introducer
was removed or replaced with a drain, which was removed
after 12-24 hours. Before removal of the pericardial intro-
ducer, triamcinolone was injected into the pericardial cavi-
ty at a dose of 2 mg/kg to prevent pericardial adhesions.

Table 3.

Clinical characteristics and electrophysiological substrate characteristics in patients with and without recurrent VT

after index ablation

Recurrence of VT Recurrence of VT Recurrence of VT
(6 months follow-up) (12 months follow-up) (24 months follow-up)

Yes No Yes No Yes No
Number of patients® 7 27 6 14 6 18
Gender (m/w) 4/3* 25/2% 5/1 11/3 5/1 17/1
Coronary cardiomyopathy, n (%) 1 (14) 10 (37) 0 8(57) 07t 9 (50)7t
Hypertension, n (%) 5(71) 14 (52) 3 (50) 11 (79) 3(50) 11 (61)
Diabetes mellitus, n (%) 2 (29) 2(7) 1(17) 3(21) 1(17) 2 (11)
COPD, n (%) 2 (29) 3(11) 2(33) 3(21) 1(17) 3(17)
Atrial fibrillation, n (%) 3 (43)* 2 (7)* 1(17) 3(21) 1(17) 1(6)
ES in the anamnesis, n (%) 1(14) 4 (15) 3 (50) 5(36) 2 (33) 1(6)
Average age$, years (Me [MCD]) | 48 [30;62] | 53 [38:61] | 34[25:45] | 53[39;61] | 39[29; 50] | 54 [44:64]
DAA, months (Me [MCD]) 37[18;73] | 20[5;48] | 37[27;54] | 20[5;61] | 61[55;78] | 9[3;25]
LV EF, % (Me [MCD]) 38[32;49] | 48 [38;59] | 40[29;50] | 52[38;60] | 49 [46;53] | 55 [42; 60]
TAPSE, mm (Me [MCD]) 19[16;21] | 18 [15;21] | 17[16;21] | 18[14;21] | 21 [20;22] | 18 [14;20]
QRSav, ms (Me [MCD]) [851;11151] [921;(1‘;6] [891;01638] [88;9317] [81;9?52] [90;921;21]
QTcav, ms (Me [MCD]) [432?;‘47] [431?285] [403;141188] [44‘3‘;6;18] [421??57] [434;?4(1)87]
QRSvt, ms (Me [MCD]) [2223?350] [1929(;)2340] [2022?23501 [191?;43] [1925(;);) 14] [2022(;)550]
VT cycle length, 399 361 355 379 399 379
ms (Me [MCD]) [398;400] [319:482] | [299;426] | [356;556] [380;455] [332;571]
Width of the PDV,
ms (Me [MCD)]) 76 [67;88] | 66[57;89] | 67[66;76] | 65[56;84] | 56 [50;60] [ 68 [58; 89]
Partial acute ablation effect, 1 (14) 3311 2 (33)t 1 (Dt 1(17) 2 (1)
n (%)
Presence of LEP on epicardial
surface, n (%) p 7 (100) 18 (67) 5(83) 13 (93) 5(83) 9 (50)
Amplitude of QRSvtin the third 0.6 1.3 0.8 1.2 0.9 0,6
lead, (Me [MCD]) [0.4;1.17* | [1.0;1.5]* [0.4;1.5] [0.8;1.4] [0.5; 1.9] [0.4;0.8]
Ratio of scar” areas 0.87 0.4 0.79 0.5 0.8 0.5
(Me [MCD)) [0.8;0.9]7* | [0.2;0.7]* | [0.65;0.86] [0.2;0.8] [0.7;0.9] [0.3;0.9]
Beta-blocker dose (as % of tar- 28.1 25 100 [62.5; 25 50 [40.63; 43.75
get dose) (Me [MCDY]) [25:100] | [6.25:62.5] | 106.251+ |[[15.6:50.017| 87.5] |[34.38:62.5]
History of substrate VT RFA%
(Me [I\}/IICD]) 1[0.5;1.5] 1[0; 1] 10.25; 1] 1[0; 1] 2[1;3.8]11 | 0[0; 1] 7

Note: @ - under observation; ICMP - ischemic cardiomyopathy; ES - electrical storm; S - at the moment of surgical inter-
vention; AHD - arrhythmia history duration; SR - sinus rhythm; PDV - pseudo delta wave; * - bipolar signals <0.5 mV on
epi- and endocardial surfaces (mean); - number of previous attempts; * - P<0.05 between group with relapse and group
without relapse by 6 months; 1 - P <0.05 between the group with relapse and the group without relapse by 12 months;
F11 - P <0.05 between the group with relapse and the group without relapse by 24 months.
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Ventricular voltage map analysis

The area of the mapped epicardial surface naturally
outweighs the endocardial surface, as both the left and right
ventricular surfaces were mapped. When comparing the
area of the low-amplitude myocardium, the ratio to the to-
tal area of the corresponding surface was considered rather
than the absolute value. In the case of selective mapping of
the area of suspected VT performance, such a voltage map
was excluded from the calculation. The proportion (in %)
of low amplitude myocardium in bi- and unipolar mapping
on ENDO and EPI surfaces was assessed. In some cases,
low amplitude zones were detected isolated on ENDO or
EPI surfaces. Therefore, the ratio of areas of low-amplitude
myocardium on two surfaces ranging from -1.0 to +1.0 was
estimated using the formula (S1-S2)/(S1+S2), where S is
the area of the low-amplitude zone on the corresponding
surface.

ECG analysis

ECG analysis was performed in sinus rhythm and
VT. The QRS complex width, QTc interval duration in
sinus thythm, QRS complex amplitude in standard leads,
pseudo-delta wave width, internal tilt time in V1, and clini-
cal VT cycle length were considered.

Surveillance and recording of arrhythmia recur-

rence, ablation efficacy criteria

Recurrent VT was recorded by the ICD/CRT-D sur-
vey, the results of Holter monitoring and the telephone in-
terview. Patients from remote areas emailed protocols of
implanted device interrogation and adjustment and Holter
monitoring results. Interrogation and adjustment of im-
planted devices was routinely performed once a year or
ahead of schedule in case of ICD activation or recurrence
of arrhythmias. In the early postoperative period, a Holter
monitoring was performed in the first three days, after
which a Holter monitoring was recommended at 1 year or
earlier if there were any complaints.

The effectiveness of ablation (no recurrence of
sustained VT lasting more than 30 s and/or no shock to
the implanted defibrillator) was evaluated at 6-, 12- and
24-month follow-up, and the absence of arrhythmia recur-
rence throughout the follow-up period after catheter abla-
tion was also evaluated. VE ablation was also considered
effective if the number of extrasystoles with dominant
morphology per day was reduced by 90% of the baseline
number of VEs according to Holter monitoring results.

Statistical analysis

Quantitative data are expressed as mean + stan-
dard deviation and compared by t-test with normal dis-
tribution. For non-normal distributions, variables were
reported as median with interquartile range (IQR) and
compared using non-parametric tests (Mann-Whitney U,
Fisher test). Categorical variables were expressed as per-
centages and absolute values. Kaplan-Meier curves were
compared with Kraskell-Wallis or Cox tests. Proportional
regression analysis was performed in two stages: univari-
ate, assessing each of the clinical and electrophysiologi-
cal parameters studied; then multivariate, including the
parameters whose P values were closest to statistical sig-
nificance (<0.07) in the univariate analysis. The analysis
was performed using STATISTICA 12.0 software (Stat-
Soft, Tulsa, USA).

ORIGINAL ARTICLES

RESULTS

Clinical characteristics of the patients

The study group included 39 patients (mean age
49.5+15.7 years, 34 men and 5 women). In two patients,
ventricular arrhythmias were detected by clinically signifi-
cant VE. Both patients underwent MRI of the heart which
showed no subepicardial/intramural fibrosis foci. How-
ever, based on the mapping results, the ineffectiveness of
previous attempts at endocardial RFA and the presence of
ECG evidence of epicardial ectopic outcome, the likely
subepicardial location of the arrhythmogenic substrate was
inferred. The clinical characteristics of the patients are list-
ed in Table 1.

Twenty-one patients received amiodarone as AAT,
15 patients received amiodarone in combination with be-
ta-blockers; 11 patients received beta-blockers only; 4 pa-
tients had taken amiodarone in the past but were discontinu-
ed because of the development of side effects. All patients
were receiving beta-blockers at the time of the interven-
tion. In one patient, the possibility of AAT was limited by
clinically significant sinus bradycardia on a background of
minimal doses of beta-blockers (nebivolol 2.5 mg/day); in
one patient, therapy with a target dose of a beta-blocker was
limited by the severe course of bronchial asthma. Eleven pa-
tients had a history of electrical storm, with 5 patients under-
going RFA for the substrate VT within 1-6 days of electrical
storm development, 4 patients within 2 weeks and 2 patients
within 2 months of electrical storm development.

In 16 patients, the combined endo-epicardial ap-
proach was used initially. In 22 patients, endocardial cathe-
ter ablation of VT had previously been performed with no
or only transient effect (1 to 4 procedures in the history).
EPI access was performed in 37 of 39 patients; subxiphoid
puncture was unsuccessful in 2 patients. In only 5 patients
was it not possible to perform endo- and epicardial ven-
tricular analysis due to technical difficulties (no epicardial
map, targeted mapping of the area of intended tachycardia
exit point). Thus, the endo- or epicardial maps were analy-
sed in 34 patients.

Mapping and ablation

Late potentials were recorded in 27 patients at EPI
and ablation of these sites was performed. Effective ab-

O completed + censored
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Figure 2. Kaplan-Meyer survival curve: freedom from
ventricular tachycardia recurrence after endo-epicardial
ablation in the total patient group.
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lation in the acute phase was observed in 32 patients (no
induction of any VT), and the procedure was partially suc-
cessful in 4 patients. In 1 case, the procedure was discon-
tinued due to the development of tamponade after an un-
successful transseptal puncture. The results of volumetric
chart analysis are shown in Table 2.

In 6 cases, the arrhythmogenic substrate was isolated
to the surface EPI and in 3 patients the substrate was de-
tected only on the ENDO surface. The relative “scar area”
(amplitude < 0.5mV) on the epicardial surface predomi-
nated over the endocardial surface: 12.5% [IQR:4.2 - 18.9]
versus 5.4% [IQR:1.3-13.4], P=0.04 (Figure la). Further-
more, myocardial areas with an amplitude of less than 0.5
mV predominated on the unipolar signal map compared
to the bipolar signal map on the ENDO surface: only 3
patients had a calculated coefficient with a negative value
(Figure 1b).

Complications

There were 2 cardiac tamponades: one as a result of
failed transseptal puncture after epicardial mapping (required
surgical correction) and the other a hemopericardium after
endomyocardial biopsy at the end of the procedure (percuta-
neous drainage was performed). There were no complications
directly related to epicardial access or ablation.

The long-term results

In the long-term postoperative period, a number of
factors and their correlation with VT recurrence at 6, 12
and 24 months were assessed (table 3). Figure 2 shows the
Kaplan-Meier curve for freedom from ventricular tachyar-
rhythmias after index ablation. Of note, after 1200 days of
follow-up (40 months), recurrence of ventricular arrhyth-
mia occurred in more than half of the patients.

When analysing the risk of recurrence of ventricu-
lar arrhythmias in patients with different etiologies VT, a
significantly lower number of recurrences was observed in
patients with postinfarction cardiosclerosis (figure 3a). A
significantly higher risk of recurrence VT was observed in
patients with electrical storm (figure 3b).
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During the first 6 months, recurrent VT was reported
in 7 (18%) patients (6 of whom had non-ischemic cardio-
myopathies), with a higher number of recurrent VT in pa-
tients with an accompanying non-paroxysmal form of atri-
al fibrillation (AF) (43% recurrence versus 7% recurrence
in patients without a persistent form, P=0.03).

Patients with recurrent VT had a higher value of nor-
malized area EPI ratio < 0.5 mV to ENDO than in patients
without relapse (figure 4), and the amplitude of the QRS
complex on the background of VT in the third derivative
was also smaller (table 3). In addition, the relative area of
the “scar” on the EPI surface tended to be larger in the
patients with relapse than in the group without relapse (me-
dian 18% versus 12.6%, at the edge of statistical signifi-
cance, P=0.05).

By month 12 of follow-up, VT recurrence was more
common in patients with partial acute effect than in those
with complete effect (33% versus 7% of patients with re-
lapse, P=0.02). Although bordering on statistical signifi-
cance, there was a trend towards more frequent relapse
VT in patients with reduced ejection fraction (EF). There
was a trend that a higher dose of beta-adrenoblockers (as
a percentage of the target dose at both study inclusion and
12-month follow-up) was associated with recurrence of
VT at one year. At 24 months post-intervention, VT oc-
curred more frequently in patients with the greatest num-
ber of previous RF substrate ablation in their history (table
3). There was also a significant direct correlation between
clinical VT cycle length and the prevalence of scarring on
the epicardial versus the endocardial surface (p=0.58).

Group of patients with postinfarct VT

In the group of patients with ischemic genesis of VT
(15 patients), the mean age was 59.5+£10.0 years, LV EF
was 38% [IQR: 31-44%], VT cycle length was 400 ms
[IQR: 368-474 ms], left atrial volume index was 51 ml/m?
[IQR: 40-63].

There was a direct correlation between clinical VT
cycle length and the ratio of scar area on unipolar and bi-
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Figure 2. Kaplan-Meyer survival curve: a - risk of tachycardia recurrence in the group of patients with ischemic
(postinfarction) and non-ischemic V'Ts (on the background of non-ischemic cardiomyopathy), Cox F-test - P=0.01;
b - risk of tachycardia recurrence in the group of patients with and without electrical storm at the time of VT

ablation, Cox F-test - P=0.01.
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polar maps on the ENDO surface (p=0.57), and a signifi-
cant inverse relationship between QRS complex width in
sinus rhythm and the ratio of “scar” area on unipolar and
bipolar maps on the ENDO surface (p=-0.66). There was a
clear direct relationship between LV EF and the ratio of the
“scar” area on EPI and the ENDO surface (p=0.58).

Group of patients with VT and non-ischemic car-

diomyopathy

In the group of patients with VT and non-ischemic
cardiomyopathy (15 patients), the mean age at the time
of surgery was 45+15 years, LV EF 51+13%, VT cycle
length 360 [IQR: 332-450] ms. There was a significant
direct correlation between the VT cycle length and the
ratio of scar area on EPI and END (p=0.57) and a sig-
nificant inverse correlation between the width of the VT
QRS complex and the ratio of scar area on EPI and END
(p=-0.54). There was also a direct correlation between
age at surgery, pseudo-delta wave width QRS, left atri-
al volume index and the ratio of “scar area” and transi-
tion zone on uni- and bipolar maps on the ENDO surface
(p=0.67, p=0.64 and p=0.65, respectively). There was a
significant inverse correlation between the amplitude of
the QRS complex in the III lead in sinus rhythm and the
ratio of the “scar” area of the uni- and bipolar maps on
the ENDO surface (p=-0.7). Thus, the smaller the ampli-
tude of the QRS complex in the third derivative in sinus
rhythm, the larger the scar area was on the unipolar map
compared to the bipolar map on the ENDO surface.

Predictors of long-term VT recurrent

The mean follow-up time was 22.8+15.2 months and
ranged from 3 months to 5 years. Univariate Cox propor-
tional hazards regression analysis identified the following
parameters associated with VT recurrence with the highest
statistical significance: LV EF < 35% (at the margin of sta-
tistical significance, P=0.07) and
electrical storm (P=0.04) before
ablation. Both parameters were
tested in a multivariable mo-
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version or ICD electrotherapy, have the highest risk of
tachycardia recurrence over a median follow-up period
of 22 months.

We hypothesize that this may be due to emergency
ablation, which is often limited to a change in the tachycar-
dia trigger or substrate. Subsequently, recurrences may be
due to substrate areas outside the primary location of VT.
Previous publications have demonstrated the high efficacy
of catheter ablation in controlling electrical storms [10,11];
however, in this paper, the characteristics of remote VT re-
currence were presented.

The differential efficacy of RFA in treating “sub-
strate” VTs (in structural myocardial lesions) is in many
ways due to the etiology of a substrate. For example, the
recurrence rate after substrate ablation of postinfarct and
non-ischemic VT is comparable in the acute phase but sig-
nificantly different at 1 year - 57% and 40.7%, respectively
[12]. The advantage of combined endo-epicardial ablation
for non-ischemic cardiomyopathy over isolated endocardi-
al ablation has been demonstrated in a number of studies,
but the effectiveness of ablation is still far from ideal, rang-
ing from 59 to 85% [4, 13, 14].

In our study, an association was found between per-
sistent/permanent AF and recurrent VT within the first 6
months. This could be due to both higher sympathetic ner-
vous system tone and the degree of progression of cardio-
myopathy involving the atrial myocardium in the patho-
logical process. The association of AF with an increased
risk of AF has been reported in the literature as an indepen-
dent predictor of death in patients with AF [15, 16].

Interestingly, a higher risk of AF recurrence during
the first 6 months after surgery was found in patients with a
lower QRS amplitude compared to AF in the third lead. The
other leads showed no significant difference in QRS ampli-

Ratio of myocardial area with bipolar signal amplitude <0.5 mV on epi- and endocardial
surface according to the formula (S1epi_bi-S3endo_bi)/(S1epi_bi+S3endo_bi)
in patients with and without recurrent VT at 6 months follow-up

del, with electrical storm being E "
the only factor independently § 10 =
associated with VT recurrence < 08
at the time of ablation (hazard g
ratio 4.32; 95% CI: 1.06-17.48; 508
— | o
P=0.04) (Table 4). g 0l z
DISCUSSION 3
= o
In a mixed group of pa- g %o
tients undergoing combined "
ENDO and EPI mapping of the 202 =Sk
VT substrate, recurrent arrhyth- <
mias occurred predominantly in z 047
patients with non-ischemic etio- § 06
logy of disease, which may be %
explained by the large area of  § 08
myocardial lesion and progres- 5 44 . E;‘Sizi_a_;;%
sive myocardial remodelling § Without recurrent VT With recurrent VT Igonl-Outlier Range
1 1 1 1 - o Outliers
in cardiomyopathies [9]. It is i | KW-H(1:26) = 4,8016; p = 0,0284| # Extremes

important to note that patients

with an electrical storm, i.e. 3
or more episodes of VT within
24 hours that required cardio-

Figure 3. Graph showing the differences in the normalised ratio of low-amplitude
signal (<0.5 mV) at epi- and endocardial surface in patients with recurrent VT
after 6 months and without it; Kruskal-Wallis test, P=0.02.
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tude between the subgroups with and without recurrence
VT. We suggest that low QRS amplitude may indicate the
origin of VTs from septal areas that are more refractory to
ablation and may also be the result of widespread ventric-
ular myocardial damage predisposing to multiple VTs. The
association between QRS width of VT and recurrence of
VTs after ablation has been shown previously, highlighting
the prognostic importance of surface ECG parameters [17]
in patients with structural myocardial damage. Of note, in
agreement with previous studies in our cohort, recurrence
of VT at 6 months was more frequent in patients with lon-
ger QTc in sinus rhythm [18]. We also found correlations
between ECG signs and features of arrhythmogenic sub-
strate. For example, we found a negative correlation be-
tween the internal deviation time in V5 in sinus rhythm
and the ratio of scar area on the ENDO surface on nonpolar
and bipolar maps; and a negative relationship between the
amplitude of the QRS complex in the I lead on the back-
ground of VT and the ratio of scar area to transition zone
on the ENDO surface. In our opinion, this finding can be
explained by a higher degree of myocardial damage. In the
group of patients with non-ischemic cardiomyopathy, there
was a pronounced direct correlation between the width of
the pseudo-delta waves and the ratio of scar area on the
ENDO surface, which is consistent with previously pro-
posed algorithms for diagnosing EPI VT [19]. We found
a correlation between the length of the VT cycle and the
width of the QRS complex in sinus rhythm and the area
of arrhythmogenic substrate on the EPI surface. Thus,
the greater the width of the QRS complex or the greater
the subepicardial myocardial lesion, the shorter the cycle
length of VT, i.e. the “faster” the tachycardia. Based on
the results of the correlation analysis, it can be assumed
that patients with a larger area of subepicardial myocardial
lesions are characterized by a lower amplitude of the QRS
complex of ventricular tachycardia and a higher probabili-
ty of developing a VT recurrence within the first 6 months
after the procedure.

At the same time, in the group of patients with post-
infarction VT the opposite relationship was observed: with
transmural/subepicardial scar there was a tendency for a
longer VT cycle length, i.c. the tachycardia was “slower”,
which correlates with the findings of other investigators
[20]. These differences could be due to the different “geo-
metry” of the scar, the different homogeneity, and the arca
of the “border zone”, which influences the length of the
re-entry loop.
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Also noteworthy was the fact that 24 months after
ablation of the arrhythmogenic substrate, more recurrent
VT were recorded in patients with a greater number of
previous RFA attempts in their history. This observation
could be due to a more severe progressive course of the
disease and greater damage to the myocardium, which in
turn necessitated repeated ablation of the arrhythmogenic
substrate.

The area of the mapped scar on the bipolar and un-
ipolar map on the ENDO surface is considered as a cri-
terion for assessing the prevalence of the arrhythmogenic
substrate and as a criterion for its probable deeper location.
Muessigbrodt et al [21] showed that the ratio of low-am-
plitude myocardial areas on bipolar and unipolar maps was
>0.58 was a predictor of VT recurrence; they also found a
correlation between scar area on the unipolar EPI map and
on the bipolar EPI map. A.Berruezo et al [22], in a study
of a larger group of patients, showed that patients with a
ratio of low amplitude myocardium on the ENDO surface
on bipolar and unipolar maps > 0.23 have a small substrate
area on the EPI surface and predominantly require endo-
cardial ablation.

The area of low-amplitude myocardium on the uni-
polar ENDO map is a strong independent predictor of VT
recurrence [23], which we also considered when calculat-
ing areas. The presence of low-amplitude myocardium on
the unipolar ENDO map, while absent on the bipolar map,
again suggests an intramural/subepicardial location of the
arrhythmogenic substrate [24]. In our work, we used the
original area ratio formula because cases of isolated ENDO
or EPI localization of low-amplitude myocardium were
observed. A simple ratio would have led to the problem of
dividing the area by zero and thus excluding part of the ob-
servations from the analysis. Therefore, the prevalence of
low-amplitude areas was estimated in a normalized range
of -1 to +1. In our study, patients with a predominant epi-
cardial arrhythmia substrate compared with the endocardi-
al substrate had a higher probability of recurrent VT within
the first 6 months after surgery, which correlates with the
results of the above-mentioned publications.

In our study, recurrent VT at 12 months occurred more
frequently in patients with partial or no acute ablation effect
and in patients with non-ischemic cardiomyopathy, which is
consistent with the results of the published papers [25, 26,
27]. A meta-analysis of 24 observational studies found that
non-inducible postoperative VT is a predictor for the absence
of VT recurrence in patients with non-ischemic cardiomyo-

pathy, and combined endo-epicardial

Table 4. ablation also reduces the risk of VT
Univariate and multivariate analysis of VT predictors recurrence in this patient group. Thus
our results confirm the data available in

lfiﬁ;ec: ljin_ Risk ratio Lo9v;/§/r 18}161 UI;IS’?)/T 1(63\1161 P the literature [12, 28, 29].

— or STuey 2 2 We hypothesise that the ob-
Univariant model served correlation between higher
Electric storm Yes 4.70 1.20 18.35 0.03 | doses of beta-blockers and recurrence
LV EF <35% Yes 3.88 0.87 1727 | 0.07| VT after 12 months is due to a more

. severe disease course in these pa-
Multivariate model . .
tients, with frequent recurrence VT
Electric storm Yes 4.32 1.06 17.48 0.04 | pefore and after ablation.
LV EF <35% Yes 3.39 0.71 16.02 0.12 In the group of patients with

Note: CI is the confidence interval.

non-ischemic cardiomyopathy, more
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recurrences occurred 12 months after ablation in patients
with reduced LV EF as well as with reduced right ventricu-
lar contractility. In 2017, the results of a prospective multi-
centre trial of combined endo-epicardial ablation in patients
with ARVC were published, with left ventricular myocardial
damage being a predictor of VT recurrences [22].

Limitations of the study

Our observational study was limited primarily by
the size of the study population and by the duration of fol-
low-up of patients in the postoperative period. Among the
patients with ischemic VT studied, some had previously
undergone coronary bypass surgery, which precluded epi-
cardial access. Another major limitation was the impos-
sibility of performing MRI in preoperative patients be-
cause they were already wearing implanted devices (ICD/
CRT-D). Assessment of VT morphology and determina-
tion of epicardial exit criteria was also not always pos-
sible because VT was terminated by ICD electrotherapy.

ORIGINAL ARTICLES

Another limitation of the work is that some patients had
no history of VT, clinically significant arrhythmia was
represented by frequent VE. The analysis of voltage maps
excluded maps with incomplete reconstruction of the sur-
face of the examination chamber. Another limitation of
the study was the lack of analysis of the localization of
low-amplitude signal zones; therefore, no analysis of the
relationship between myocardial zonality and recurrent
VT was performed.

CONCLUSION

Thus, clinical and electrophysiological factors asso-
ciated with the recurrence of ventricular tachyarrhythmias
at different follow-up periods after endo-epicardial ablation
were identified in a heterogeneous group of patients. The
presence of an electrical storm is an independent predictor
of recurrence of ventricular tachyarrhythmia in follow-up
periods up to 5 years after ablation.
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TRADITIONAL AND NEW ELECTROCARDIOGRAPHIC PREDICTORS OF NON-SUSTAINED
POLYMORPHIC VENTRICULAR TACHYCARDIA CAUSED BY DRUG-INDUCED LONG QT SYNDROME
L.V.Kalatsei, V.A.Snezhitskiy
Grodno State Medical University, Belarus, Grodno, 80 Gorkogo str.

Aim. To identify electrocardiographic (ECG) predictors of drug-induced non-sustained polymorphic ventricular
tachycardia (PVT).

Material and methods. The study included 110 patients with ischemic heart disease and /or arterial hypertension
and cardiac arrhythmias who were taking class III antiarrhythmic drugs (amiodarone or sotalol). According to the presence
or absence of the drug-induced QT interval prolongation (Bazett) (greater than 450 ms in men and greater than 470 ms in
women), the patients were divided into 2 groups: «LQTS» (n=64) and «Non LQTS» (n=46). According to the presence or
absence of non-sustained PVT, patients with drug-induced LQTS were additionally divided into the «<PVT» (n=17) and
«Non PVT» (n=47) groups. All patients underwent clinical, laboratory and instrumental examinations, which included
taking anamnesis, physical examination, echocardiography, Holter monitoring, general clinical laboratory examinations,
12-lead ECG recording before and while taking antiarrhythmic drugs.

Results. In the «LQTS» group of patients, PVT was significantly more common than in the «non LQTS» group
(p=0.017). When analyzing the baseline ECG parameters recorded before the initiation of antiarrhythmic therapy, no sig-
nificant differences were found between the groups except for a greater QT interval dispersion in the group of patients with
LQTS and non-sustained PVT compared with patients without LQTS (p=0.03). While receiving antiarrhythmic therapy,
patients with LQTS and non-sustained PVT had a longer duration of the QT interval (p<0.05), as well as the duration
of the corrected QT and JT intervals (p<0.001) compared with group of patients without LQTS and subgroup without
non-sustained PVT. The values of the parameters of the balance of depolarization and repolarization of the ventricular
myocardium (iCEB and iCEBc) were significantly higher in patients with LQTS and non-sustained PVT (p<0.001). Based
on the results of the analysis of contingency tables, the most effective predictor of non-sustained PVT was an iCEBc value
>5.81 (OR=7.294, 95% CI [4,245-11,532]). According to the results of one-way ROC-analysis, the iCEBc value >5.81
demonstrated high sensitivity (94.1%) and specificity (84.9%), as well as a fairly high area under the ROC-curve (0.901).

Conclusions. Our results indicate that the value of the corrected index of the cardioelectrophysiological balance
>5.81 can be used in the prediction of non-sustained PV T in patients with QT interval prolongation induced by amiodarone
and sotalol in addition to the existing ECG parameters.

Key words: QT interval; drug-induced long QT syndrome; antiarrhythmic drugs; non-sustained polymorphic ven-
tricular tachycardia; electrocardiography; repolarization; QT interval dispersion; QRS fragmentation; corrected index of
cardioelectrophysiological balance
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Long QT syndrome (LQTS) is a potentially
life-threatening channelopathy associated with QT inter-
val prolongation on a 12-lead ECG, syncope, and a high
risk of sudden cardiac death (SCD) due to the develop-
ment of polymorphic ventricular tachycardia (PVT), in-
cluding torsades de pointes [1-3]. According to its etiolo-
gy, LQTS can be both congenital and acquired. The most
common cause of acquired LQTS is the use of drugs that
prolong the QT interval, especially antiarrhythmic drugs

© Autors 2022

of A and III class according to the M. Vaughan-Williams
classification [4-6].

Risk stratification of SCD in drug-induced LQTS
remains challenging. To date, there is no comprehensive,
casily measured and widely available indicator that would
have a sufficiently high ability to predict life-threatening
ventricular arrhythmias in this category of patients.

QT interval prolongation on a 12-lead ECG, regard-
less of the reasons that caused it, is a generally accepted
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risk factor and an independent predictor of life-threatening
arrhythmias and SCD [5, 7]. However, QT interval dura-
tion characterizes only the total duration of depolarization
and repolarization of the ventricular myocardium, without
considering the peculiarities of the balance of these two
components and the degree of their heterogeneity, and sig-
nificantly depends on the heart rate.

Currently, it is proposed to use several other electro-
cardiographic markers in SCD risk stratification [7-13].
Thus, the duration and heterogeneity of the repolarization
process, in addition to the QT interval duration, are charac-

31

terized by such indicators as QT interval dispersion, JT in-
terval dispersion, T wave alternation, T peak - T end interval
duration and its dispersion, as well as the T peak-T end/QT
ratio. Among the indicators reflecting the features of myo-
cardial depolarization are the QRS complex duration and
fragmentation, as well as the spatial QRS-T angle [7, 11].

A separate group consists of electrocardiographic pa-
rameters that characterize the balance between ventricular
depolarization and repolarization, which include the index
of cardioelectrophysiological balance (iCEB), defined as the
duration of the QT interval divided by the duration of the
QRS complex, and the corrected

Table 1. i ) !
Clinical characteristics of the patient groups index of cardlc.)electrophym.olog.l—
cal balance (iCEBc), which is
«LQTS» «Non LQTS» calculated using the corrected QT
Parameters aroup (n=64) | eroup (n=46) | P 2 | interval (QTc) duration [8].
Male sex, n (%) 27 (42.1%) | 27 (58.7%) |0.544 _The index of cardioelectro-
Age, years (M£SD) 57.249.4 S6.1:92 | 0.687| Physiological balance can serve
> as an equivalent of the cardiac
BMI, kg/m* (M£SD) 29.84+4.6 29.5+4.8 0.739 wavelength A, mathematically
Smoking, n (%) 13 (20.3%) 11 (23.9%) |[0.482| expressed as the product of the
SCD family history, n (%) 6 (9.3%) 4(8.7%) |0.952| effective refractory period (ERP)
I - and the conduction velocity.
ypertension .
: 5 S ~ Studies conducted on prepara-
No hypertension, n (%) 8 (12.5%) 4 (8.7%) 0.729 [ tions of rabbit left ventricular
Stage 1, n (%) 10 (15.6%) 14 (30.4%) | 0.176 myocardium demonstrated that
Stage 2, n (%) 44 (68.8%) | 26(56.5%) |0.271| QT interval is associated with
ERP duration; and changes in
Stage 3, n (% 2 (3.1% 2 (4.3% 0.907 . ’
age 3, 1 (%) ( ) ( %) the duration of the QRS com-
CAD plex coincide with changes in
No CAD, n (%) 9 (14.1%) 8 (17.4%) [0.652 | the conduction velocity [8]. Re-
Coronary artery atherosclerosis, n (%) 8 (14.5%) 3(7.9%) |[0.686| sults obtained in studies on ani-
Vasospastic angina 6(109%) | 6(15.8%) |0.733| malmodelssuggested that iCEB
” 14 (25.4% 3 34.2% 10559 and iCEBc can act as potential
CCS Grade 1, n (%) (254%) (34.2%) |0, predictors of ventricular arrhyth-
CCS Grade 2, n (%) 26 (47.3%) | 14(36.8%) | 0,359 mias, including those caused
CCS Grade 3, n (%) 3 (5.4%) 2(4.3%) (0,977 by drugs, and, consequently,
CCS Grade 4, n (%) i _ _ drug-mducejd PVT L8, 9. .
. X X 5 5 S The aim of this study is to
Myocardial infarction history, n (%) 10 (15.6%) 7(15.2%) 10.972 evaluate the values of tradition-
HF NYHA Class 0, n (%) 3 (5.4%) 5(10.9%) ]0.566 | ally used and new ECG markers
HF NYHA Class I, n (%) 35(54.7%) | 20(43.5%) |0.314 | characterizing the depolarization
HF NYHA Class II, n (%) 21(32.8%) | 17(37%) |0.706 allld fePOla“Z"}“O“_ Oftht‘? V‘:“ttﬂl‘("
ular myocardium in patients tak-
HF NYHA Class II1, n (%) 5 (7.8%) 4(87%) | 0776 | {1 class Il antiarthythmic drugs
HF NYHA Class IV, n (%) - - - according to the classification of
Paroxysmal AF, n (%) (%) 18 (28.1%) | 10(21.7%) |0.563 | M. Vaughan-Williams, with and
Persistent AF, n (%) 19 (29.7%) | 17 (36.9%) |0.508 Wlﬂ}gut d?g'llnd‘tlced LdQTS alllld
to 1dentify electrocardiograph-
0 0 0
Frequent PVCs, n (%) 21(32.8%) | 15(32.6%) |0.987 ic predictors of drug-induced
Non-sustained monomorphic VT history, n (%) | 19 (29.7%) | 16 (34.8%) |0.642 | pon-sustained PVT.
Frequent supraventricular extrasystoles, n (%) 5(7.8%) 4 (8.7%) 0.776 MATERIAL AND
Obesity, n (%) METHODS
1 1 0 o o
Dlabet.es mellitus, n (%) 26 (40.6%) | 19 (41.3%) | 0.949 To achieve this goal, 110
Thyroid pathology, n (%) 6 (10.9%) 2(43%) [0.644| patients were examined based

Note: LQTS - long QT interval syndrome; BMI - body mass index; SCD - sud-
den cardiac death; CAD - coronary heart disease; CCS - Canadian Cardiovascular
Society; MI - myocardial infarction; HF - heart failure; NYHA - New York Heart
Association; AF - atrial fibrillation, VT - ventricular tachycardia, PVC - premature

ventricular contraction.

on the Grodno Regional Clinical
Cardiology Center, mainly with
coronary artery disease (CAD),
hypertension and cardiac ar-
rhythmias. Patients with atrial
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fibrillation (AF) were referred to the hospital Table 2.
for electrical cardioversion or to select anti- Drug therapy characteristics
arrhythmic therapy. Patients with ventricular
arrhythmias were hospitalized to clarify the «LQTE» «Non LQ_TS» P
diagnosis and determine strategies for further group (n=64) | group (n=46)
treatment. All patients received class Il antiar- [ Beta-blockers, n (%) 8 (12.5%) 4 (8.7%) 0.729
rhythmic drugs (amiodarone or sotalol). ACE inhibitors, n (%) 39 (61%) 33 (71.7%) |0.327
Patients were divided into two groups de-  [' Angiotensin IT receptor blockers | 40 (62.5%) | 25 (54.3%) | 0.463
pending on the presence or absence of the QT - S 16 (259 0 (2L7"
interval prolongation in response to antiarrhyth- Stat‘lns, n (%) 6 (25%) 0@21.7%) |0.769
mic therapy. The first group («LQTS») consisted | Antiplatelet agents, n (%) 58 (90.6%) 40 (87%) 1 0.738
of 64 patients, among them 37 (57.9%) women | Anticoagulants, n (%) 25 (39%) 16 (34.8%) |0.701
anl? 2; (32&1%) ?nfl“» Héea“ alge 57£?i9'4fyngS’ Amiodarone, n (%) 37(57.8%) | 26(56.5%) |0.909
who had drug-induced prolongation o c
interval (Bazett) (greater than 450 ms in men Sotalol, n (%) 42 (65.6%) | 32(69.6%) |0.719
and 470 ms in women) while taking class III | Furosemide, n (%) 22 (34.4%) | 14(30.4%) |0.724
antiarrhythmic drugs. The second group («non- | Torasemide, n (%) 6 (10.9%) 1(2.2%) 0.507
(L‘SES/»)) included 43 pza;lilgtgsa;;n)ong them 19 Tndapamide, n (%) 4(63%) | 1(22%) |0.708
.3%) women an .7%) men, mean — 5 5 >
age - 56.1 = 9.2 years, without drug-induced Hydrochlorothiazide, n (%) 9 (14.1%) 5(10.9%) 10.772
prolongation of QTc interval. Note: ACE - angiotensin converting enzyme
Table 3.
Comparative analysis of echocardiographic parameters of patients (Me (25%; 75%))
Parameters «LQTS with PVT» group | «LQTS without PVT» «Non LQTS» group
(n=17) group (n=47) (n=46)
LA antero-posterior diameter, mm 38.6 [36; 40) 39.7[37; 43) 40.1 [38; 42)
LV end-diastolic diameter, mm 52.8 [48; 56) 53.5[49; 55) 53.6 [50; 56)
LV end-systolic diameter, mm 35.7[32;37) 35.8 (33; 38) 36.4 (33; 38)
LVEF (M-mode), % 60.8 [58; 67) 59.0 (56; 65) 60.0 (56; 65)

Note: LA - left atrium; LV - left ventricle; LVEF - left ventricular ejection fraction; PVT - polymorhic ventricular tachycardia.

Table 4.
Electrocardiographic parameters before antiarrhythmic therapy initiation (Me (25%; 75%))
Parameters «LQTS with PVT» «LQTS without PVT» «Non LQTS» group
group (n=17) group (n=47) (n=46)
Mean heart rate, b.p.m. 64.3 (60; 67) 62.1 (56; 69) 62.6 (56; 70)

Repolarization markers

QT interval duration, ms

389.2 (370; 407)

399.9 (377; 427)

390.5 (370; 406)

QTc interval duration (Bazett), ms

405.1 (395; 417)

404.1 (392; 418)

396.1 (384; 408)

QT interval dispersion, ms 38.5 (30; 44) 32.9 (205 43) 33.4 (30, 40)
JTc interval duration (Bazett), ms 319.1 (309; 334)* 314.1 (303; 330) 307.9 (293; 322)
JT interval dispersion, ms 32.1 (25; 40) 28.5 (18; 38) 29.5 (24; 37)
T peak - T end duration, ms 75 (67; 83) 77.4 (68; 86) 78.4 (67; 89)
T peak - T end dispersion, ms 21,5 (20; 22) 18.6 (10; 20) 19.2 (105 28)

T peak - T end / QT ratio

0.19 (0,18; 0,21)

0.19 (0,18; 0,21)

0.20 (0,18; 0,22)

Depolarization markers

QRS duration, ms

85.3 (80; 90)

90 (80; 100)

88.2 (80; 90)

QRS fragmentation, n (%)

4(23,5%)

5 (10%)

3 (6%)

Repolarization and depolarization balance markers

Index of CB (QT/QRS)

4.80 (4.44; 5.25)

4.61 (4,22; 4.89)

4,58 (4.33; 4.85)

Corrected index of CB (QT/QRS)

4.80 (4.17; 5.16)

4.54 (4.11; 4.89)

4,52 (4.23; 4.81)

Note: Here and below b.p.m. - beats per minute; QTc - corrected QT interval; JTc - corrected JT interval; CB - cardioelec-
trophysiological balance; * - p<0.05 value compared to the «Non LQTS» group.
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Exclusion criteria from the study were: QTc inter-
val greater than 450 ms in men and 470 ms in women
before antiarrhythmic therapy initiation; genotyped con-
genital LQTS; Schwartz score more than 3 points; tak-
ing any drugs other than Class III antiarrhythmic drugs
with a confirmed or probable risk of torsades de pointes,
listed in the «CredibleMeds» database [14]; recent acute
myocardial infarction, coronary artery bypass graft-
ing, or coronary angioplasty (less than 3 months before
enrollment in the study); left ventricular hypertrophy
(Sokolov-Lyon index> 35mm); an increase in the dura-
tion of the QRS complex >100 ms; permanent and long-
term persistent form of AF; 24 hours after restoration
of sinus rhythm in patients with AF; disorders of atrio-
ventricular conduction; uncorrected pathology of the

P=0,39
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endocrine system (hyperthyroidism, hypothyroidism,
hyperparathyroidism); nervous system pathology (sub-
arachnoid hemorrhage, trauma, infections, tumors);
decompensated diabetes mellitus; active inflammatory
process of any localization of infectious, autoimmune
or other ctiology.

Depending on the presence or absence of non-sus-
tained PVT according to Holter monitoring while tak-
ing antiarrhythmic therapy, patients with drug-induced
LQTS were additionally divided into 2 groups: «LQTS
with PVT» (17 patients) and «LQTS without PVT» (47
patients). The average duration of an episode of non-sus-
tained PVT was 7.3+4.1 seconds, the average number of
episodes per day was 2.7+2.3, and the average heart rate
was 245+32 beats per minute.

All  patients underwent
P=0,56

P=04 P=0,51

P=052 clinical, laboratory and instru-

=T

"

LQTS+
PVT

339172200 sar 311,432137 wr

Non
LQTS

340,2£107 s

LQTS
- PVT

160274,07 sar

Amiodarone

Figure 1. Tukey’s range plots of average daily dosages of amiodarone (left) and

sotalol (right) in patient groups.

LQTS +

mental studies, including history
taking, physical examinations,
12-lead ECG recording, Holter
monitoring, and general clinical
laboratory studies.

An  electrocardiographic
study was performed in patients
initially - before the antiarrhyth-
mic therapy initiation, and then
during the administration of
antiarrhythmic therapy. Before
the initial ECG study, all antiar-
rhythmic drugs were withdrawn
in patients, including beta-block-
ers, considering their half-life
periods. We took into account

LQTS

.

Non
LQTS

134092375 sr  141,9248,67 wr

Sotalol

Table 5.
Electrocardiographic parameters while taking antiarrhythmic therapy (Me (25%; 75%))
Parameters «LQTS with PVT» «LQTS without «Non LQTS»
group (n=17) PVT» group (n=47) group (n=46)
Mean heart rate, b.p.m. 65.1 (60; 70) 64.5 (58; 69) 60.6 (55; 65)

Repolarization markers

QT interval duration, ms

492.1 (457; 537)#*

461.7 (448; 482)*

416.7 (396; 433)

QTc interval duration (Bazett), ms

509.7 (479; 542)#*

475.6 (458; 489)*

412.6 (397; 429)

QT interval dispersion, ms 83.6 (59; 98)* 70.1 (59; 82)* 60.6 (50; 71)
JTc interval duration (Bazett), ms 427.9 (395; 462)#* | 389.2 (373; 402)* 323.2 (307; 338)
JT interval dispersion, ms 77.2 (52; 90)* 65.7 (54; 75)* 56.7 (46; 66)
T peak-T end duration, ms 131.4 (113;147)* 123.5 (113; 137)* 97.9 (90; 107)
T peak-T end dispersion, ms 35.3 (30; 40)* 31.8 (20; 40)* 20 (105 27.5)

T peak-T end/QT ratio

0.26 (0.25;0.29)*

0.27 (0.25; 0.29)*

0.23 (0.22; 0.25)

Depolarization markers

QRS duration, ms

82.3 (80; 90)

86.2 (80; 90)

85.4 (80; 90)

QRS fragmentation, n (%)

7 (41.2%)H*

7 (14%)

3 (6%)

Repolarization and depolarization balance markers

Index of CB (QT/QRS)

6.26 (5.88; 6,86)#*

5.55 (5.22; 5.67)*

4.85 (4.44; 5.20)

Corrected index of CB (QT/QRS)

6.24 (5.99; 6.55)#*

5.57 (5.13; 5.85)*

4.67 (4.33;4.93)

Note: # - p<0.05 value compared to the “LQTS without PVT” group, *

group.
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the ECG markers recorded before the development of PVT
(«LQTS with PVT» group) or at the first signs of drug-in-
duced LQTS («LQTS without PVT» group), or indicators
registered on the sixth day of taking antiarrhythmic therapy
(«non-LQTS» group).

An ECG study was performed using a 12-channel
digital electrocardiograph for recording and analyzing
ECG at rest «Intecard-3» («Cardian», Belarus). ECGs
were standardized at a normal speed of 50 millimeters per
second with an amplitude of 10 mm/mV. Determination
of the duration of the waves and intervals was carried out
manually using 12 standard ECG leads, with a record of at
least five complete cardiac cycles. The definition of the end
of the T wave was carried out using the slope method, at
the intersection of the baseline with a tangent drawn from
the top of the T wave along its descending part. Calcula-
tion of the QTc interval was carried out according to the
Bazett formula. A QTc interval was considered prolonged
if it was greater than 450 ms in men and greater than 470
ms in women.

Indicators of electrical instability of the ventricu-
lar myocardium (QT interval dispersion, JT interval
dispersion, QRS complex fragmentation) were deter-
mined automatically using a computer program for the
diagnosis and prediction of life-threatening cardiac
arrhythmias «Intecard-7.3» («Cardian», Belarus). The
analysis was performed on 10-second ECG recordings
in 12 leads, followed by manual correction of automatic
measurements.

ORIGINAL ARTICLES

Statistical analysis was performed using the STATIS-
TICA 10.0 software package with a preliminary check for
normal distribution using a distribution histogram. Quanti-
tative data, the distribution of which was not normal, were
given as a median, 25% and 75% quartiles. Since most of
the quantitative characteristics did not obey the normal
distribution law, non-parametric methods were used for
comparison. The Mann-Whitney test was used to assess
differences in quantitative traits between two independent
groups. At a significance level of p less than 0.05, it was
believed that the studied indicator in the compared groups
had statistically significant differences. Correlation analy-
sis between dichotomous values was carried out using the
Russell-Rao similarity index, and between dichotomous
and interval values using a point-biserial correlation coef-
ficient. To compare the diagnostic value of indicators that
showed statistically significant differences between groups,
ROC curves of sensitivity and specificity were constructed.

The study was performed in accordance with Good
Clinical Practice standards and the principles of the Decla-
ration of Helsinki. Written informed consent was obtained
from all participants prior to inclusion in the study.

RESULTS

The clinical characteristics of the patient groups are
presented in Table 1, 2. The main cardiovascular disease
in patients with LQTS was CAD, which was detected in
55 (85.9%) patients. Of these, heart failure (HF) symp-
toms with I-III functional class (FC) were diagnosed in 47

QTc interval duration, ms JTc interval duration, ms QT interval dispersion, ms
p<0,001 p<0,001 p<0,001 p<0,001 p<0,001 p<0,001 p<0,001 p<0,001 p<0,001
600 500 100
500 400 80
00 o w0
200 200 40
100 100 20
0 0 0
LQTS with LQTS without Non LQTS LQTS with LQTS without Non LQTS LQTS with LQTS without Non LQTS
PVT PVT PVT PVT PVT PVT
JT interval dispersion, ms QRS fragmentation, n T peak - T end interval duration, ms
p<0,001 p<0,001 p<0,001 p=0,24 p=0,24 p=0,99 p<0,001 p<0,001 p<0,001
100 8 150
80 6
60 100
4
40 50
20 2
0 0 0
LQTS with LQTS without Non LQTS LQTS with LQTS without Non LQTS LQTS with LQTS without Non LQTS
PVT PVT PVT PVT PVT PVT
T peak - T end dispersion, ms iCEB (QT/QRS) iCEBc (QT¢/QRS)
p<0,001 p=<0,001 p=0.67 p=<0,001 p=<0,001 p=0,037 p<0,001 p<0,001 p=0,202
40 8 8
30 6 6
20 4 4
10 2 2
0 0 0
LQTS with LQTS without Non LQTS LQTS with LQTS without Non LQTS LQTS with LQTS without Non LQTS
PVT PVT PVT PVT PVT PVT

Figure 2. Histograms of the ratio of electrocardiographic parameters of patients of the studied groups before
prescription (green columns) and during administration (red columns) of Class III antiarrhythmic drugs.
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(85.4%) patients, most of them with II FC - 26 (47.2%).
Ten (15.6%) patients had a history of myocardial infarc-
tion. Most patients (87.5%) had Stage I-III arterial hy-
pertension, with normal blood pressure levels against the
background of optimal drug therapy. Paroxysmal AF was
detected in 18 patients (28.1%), persistent AF - in 19 pa-
tients (29.7%), paroxysms of non-sustained monomorphic
VT were noted in 19 (29.7%) patients.

Concomitant pathology was mainly represented by
obesity of I-III degree in 26 (40.6%) patients, chronic gas-
tritis in 40 (62.5%) patients and the lower extremity vari-
cose vein disease in 21 (32.8%) patients. Diabetes melli-
tus was detected in 6 (10.9%) patients, thyroid pathology
(nodular goiter) was detected in 8 (12.5%) patients, and all
of them were euthyroid. Among other diseases registered
there were chronic pyelonephritis - 17 (26.5%), chronic
obstructive pulmonary disease - 11 (17.2%), urolithiasis -
6 (10.9%), gout and psoriasis - 2 patients each (3.1%).

Patients received optimal medical therapy for CAD,
hypertension, and HF. Fourty (62.5%) patients were taking
angiotensin-converting enzyme inhibitors, 16 (25%) - an-
giotensin II receptor blockers, beta-blockers - 39 (61%),
statins - 58 (90.6%), oral anticoagulants - 37 (57, 8%) and
antiplatelet agents - 25 (39%).

All patients of the studied groups received Class
IIT antiarrhythmic therapy: amiodarone or sotalol. In the
«LQTS» group, amiodarone was prescribed to 42 (65.6%)
patients, and sotalol - to 22 (34.4%) patients, which did not
significantly differ from the «Non LQTS» group, where 32
patients (69.6%) received amiodarone and 14 (30.4%) - so-
talol (p=0.724).

Patients with and without non-sustained PVT in-
duced by LQTS did not have significant differences in gen-
der, age, underlying disease, HF FC, history of myocardial
infarction, and non-cardiac comorbidities at the time of
inclusion in the study. It should be noted that before the
initiation of antiarrhythmic therapy paroxysms of non-sus-
tained monomorphic VT was recorded in 5 (29.4%) pa-
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tients in the «LQTS with PVT» group, and in 14 (29.8%)
patients in the «LQTS without PVT» group (p=0.986).
There were no paroxysms of non-sustained PVT before the
initiation of antiarrhythmic therapy in all patients included
in the study. In the «LQTS with PVT» group, amiodarone
was prescribed to 10 (58.8%) patients, and sotalol - to 7
(41.2%) patients, which did not significantly differ from
the «LQTS without PVTy, in which 32 patients (68.1%)
received amiodarone (p=0.573), and 15 (31.9%) received
sotalol (p=0.563).

A comparative analysis of echocardiographic parame-
ters in the studied groups of patients is presented in Table 3.
Patients of all three groups had no differences in the dimen-
sion of the left ventricle and left atrium and were compara-
ble in terms of left ventricle ejection fraction (p>0.05).

While analyzing ECG parameters recorded before
the start of antiarrhythmic therapy (Table 4), we found no
statistically significant differences between all three groups
of patients, except for a longer duration of the corrected
JT (JTc) interval in patients with LQTS and non-sustained
PVT compared with patients without LQTS (p=0.03). The
duration of QTc in the studied patients was comparable and
stayed within normal limits.

The total duration of Class III antiarrhythmic thera-
py in patients with LQTS was 3.40+1.35 days, which sig-
nificantly differed from patients without LQTS (7.82+1.6
days, p<0.001), which can be explained by the abolition
of the QT prolonging drug when registering QT interval
prolongation on the ECG. In patients with LQTS and
non-sustained PVT, there was a tendency to take class III
antiarrhythmic drugs for a shorter period (2.88+1.22 days
vs. 3.58£1.36 days in patients without PVT, p=0.053).
The average daily doses of antiarrhythmic drugs used in
all groups of patients were comparable and stayed within
normal ranges (Fig. 1).

The values of electrocardiographic parameters re-
corded in patients of the studied groups while taking Class
I antiarrhythmic drugs are presented in table 5.

The statistical analysis showed signi-

Results of corvelation analysis Tuble 6. ficant Qiﬂ“erenc.es in the valu§s of most elejc-
trocardiographic parameters in patients with

NSPVT and without drug-induced LQTS. When com-

Parameters R paring the markers characterizing ventricular
D myocardium repolarization, it was found that

History and clinical values patients with non-sustained PVT had a signifi-
Female sex 0.254 | <0.001 cantly longer QT interval duration (p=0.03),
Diuretic intake 0.423 | <0.001 | as well as QTc and JTc intervals (p<0.001)
History of monomorphic VT 0320 | <0.001 compared with patients of «LQTS with PVT»

Electrocardiographic parameters while taking antiarrhythmic therapy

group. Attention was drawn to the trend to-
wards greater values of the QT and JT inter-

QT interval duration, ms 0.444 | <0.001 [ wvals dispersion, however, not reaching the
Corrected QT interval duration (Bazett), ms 0.528 | <0.001 cr?teria of statistical significance. In patients
Corrected JT interval duration (Bazett), ms 0.554 | <0.001 with LQTS and PVT, there was also a trep d
- - - towards greater values of the T peak-T end in-
QT interval dispersion, ms 0.344 | <0.001 | teryal dispersion compared with patients with-
JT interval dispersion, ms 0.326 | 0.004 out non-sustained PVT (p=0.06), however, the
QRS fragmentation, n (%) 0.423 | <0.001 values of T peak-T end duration and T peak-T
Tndex of CB (QT/QRS) 0.524 | <0.001 | end/QT ratio were comparable. ‘
- The values of ventricular myocardial
Corrected index of CB (QT/QRS) 0.529 | <0.001

depolarization markers in the studied patients

Note: NSPVT - non-sustained polymorphic ventricular tachycardia.

also had no significant difference, except for

JOURNAL OF ARRHYTHMOLOGY, Ne 2 (108), 2022



36

QRS fragmentation, which was significantly more common
in patients with LQTS and non-sustained PVT compared
with the «LQTS without PVT» group (41.2% vs. 14.9%,
p=0.04). The values of the balance of depolarization and
repolarization of the ventricular myocardium (iCEB and
iCEBc) were significantly higher in patients with LQTS
and non-sustained PVT compared with the subgroup with
the «LQTS without PVT» group (p<0.001).

We carried out a comparative analysis of the values
of electrocardiographic parameters separately for sub-
groups of patients taking amiodarone and sotalol. Patients
with non-sustained PVT who were taking amiodarone had
a significantly longer duration of QTc and JTc intervals, T
peak-T end interval, as well as iCEB and iCEBc (p<0.001)
compared with other groups of patients. Differences in the
values of the QRS complex duration, QRS fragmentation
and T peak - T end dispersion were not significant. In pa-
tients with PVT taking sotalol, unidirectional changes with
the «amiodarone» subgroup were found. At the same time,
the studied ECG parameters in the «amiodarone» and «so-
talol» subgroups had no significant differences. Therefore,
further statistical analysis was performed in pooled groups.

When conducting a comparative analysis of the values
of electrocardiographic parameters in patients of the studied
groups before and after antiarrhythmic therapy initiation,
significant differences were observed in the growth dynam-
ics of most of them (Fig. 2). When conducting a correlation
analysis, a statistically significant correlation was revealed
between the development of non-sustained PVT and seve-
ral electrocardiographic, clinical, and anamnestic parame-
ters (Table 6). It should be noted that the highest correla-
tion coefficient was observed for the corrected JT interval
(R=0.554). Positive correlations were established between
the development of non-sustained PVT and QRS fragmen-
tation (R=0.423), iCEB (R=0.524), and iCEBc (R=0.529)
values, as well as concomitant diuretic use (R=0.423).

When conducting a one-way ROC analysis, thresh-
old values of electrocardiographic parameters associated
with the development of non-sustained PVT were identi-
fied (Table 7).

Corrected JT interval >388.3 ms demonstrated the
largest area under the ROC-curve (0.908) of all studied
electrocardiographic parameters. QT interval dispersion
>87 ms had the highest specificity (93%), but the lowest
sensitivity (47.1%). iCEBc >5.81 showed the highest sen-
sitivity (94.1%), as well as rather a high specificity (84.9%)
and area under the ROC curve (0.901).

ORIGINAL ARTICLES

The prognostic significance of the studied electrocar-
diographic parameters about the development of drug-in-
duced PVT is presented in Table 8. According to the
contingency tables analysis, an iCEBc value greater than
5.81 was the most informative predictor of non-sustained
PVT (odds ratio (OR) 7.294, 95% confidence interval (CI)
[4,245-11,532])).

DISCUSSION

In recent years, many studies have been devoted to
SCD risk stratification in drug-induced LQTS [10, 12, 17-
20]. Prolongation of the corrected QT interval is most of-
ten associated with the risk of drug-induced non-sustained
PVT. Moreover, QTc prolongation is one of the diagnostic
criteria of congenital LQTS [11]. QTc prolongation great-
er than 500 ms is associated with the risk of syncope and
SCD in patients with both congenital and acquired LQTS
[12-13]. In the study by A.Sauer et al. drug-induced QTc
interval prolongation was an independent predictor of SCD
(OR 5.53;95% CI [3.20-9.57]) [13]. Increased QT interval
dispersion has been associated with SCD in large popu-
lation-based studies [15, 16], but their direct association
with the non-sustained PVT development has not been
confirmed. In a recent study by A. Friedman et al., it was
found that the QT interval dispersion when taking thera-
peutic doses of amiodarone was significantly higher than
when taking sotalol and dofetilide (p=0.006), but it was
not associated with an increased risk of torsades de pointes
[17]. The results of our study demonstrated statistically
significant differences in the values of QT and QTc inter-
vals duration in the studied groups of patients, however,
there were no significant differences in the values of QT
interval dispersion.

The relationship of QRS fragmentation with torsades
de pointes was studied by Haraoka K et al. [18]. There were
no differences in the presence of structural heart disease
between groups of patients with and without torsades de
pointes, but QRS fragmentation was more common in the
group of patients with torsades de pointes (81% vs. 21%)
(p<0, 01) [18]. These data are consistent with our results
(41.2% in the «LQTS with PVT» group and 14.9% in the
«LQTS without PVT» group, p=0.04).

JT interval duration as a marker of ventricular repo-
larization is important, first, in patients with intraventricu-
lar conduction abnormalities (such as bundle branch block
or a high percentage of ventricular pacing). QT interval
duration in this category of patients is increased due to

Table 7.
Results of one-way ROC analysis
Parameters TV AUC CI 95% Se, % Sp, % | PPV, % | NPV, %
Corrected QT interval duration, ms 474.7 0.884 |10.77-0.99] 82.3 80.6 44.8 95.1
Corrected JT interval duration, ms 388.3 0.908 [0.81-1.0] 88.2 79.6 49.7 96.6
QT interval dispersion, ms 87 0.683 ][0.53-0.83] 47.1 93 57.1 91.2
JT interval dispersion, ms 84 0.681 |[0.53-0.83]| 52.9 86 42.8 91.7
iCEB (QT/QRS) 5.75 0.889 1[0.78-0.99] 88.2 87.1 57.7 97.6
iCEBc (QTc/QRS) 5.81 0.901 [0.80-1.0] 94.1 84.9 57.1 98.7

Note: TV - threshold value; AUC - area under the curve; CI - confidence interval; Se - sensitivity; Sp - specificity; PPV -

positive predictive value; NPV - negative predictive value.
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the widened QRS complexes and prolongation of depola-
rization, but it should not automatically classify them as a
group with high arrhythmic risk [11].

In a study by Zulgarnain M et al., which included
more than 8025 participants, the effect of QT and JT in-
tervals duration on the overall mortality was investigated
[19]. JT interval prolongation was associated with an in-
creased risk of death to a greater extent (OR 4.75, 95%
CI[1.86-12.11]) than QT interval prolongation (OR 1.50,
95% CI [1.03, 2.17]) [19]. In our study, the JTc interval
duration greater than 388.3 ms had the largest area under
the ROC curve (0.908) of all studied electrocardiographic
parameters. This marker also demonstrated a high predic-
tive ability about the development of non-sustained PVT
(OR 3.567, 95% CI [2.404-5.295]).

Literature data on the prognostic significance of
transmural dispersion of repolarization markers (T peak-T
end interval duration and its dispersion) are quite contra-
dictory. A meta-analysis of three studies that included 144
patients with drug-induced LQTS caused by antiarrhyth-
mic drugs did not reveal statistically significant differenc-
es between the T peak-T end interval duration in patients
with and without torsades de pointes (p=0.12) [20]. How-
ever, the T peak-T end/QT ratio was greater in patients
with PVT (p<0.001) [20]. In another study, which in-
cluded 143 patients with drug-induced QT interval pro-
longation and atrioventricular conduction disorders, on
the contrary, there were significant intergroup differences
in the QTc interval (p=0.02) and T peak-T end interval
(p<0.001), but there were no differences in the T peak-T
end/QT ratio (p=0.27) [21]. In our study, transmural dis-
persion of repolarization markers significantly differed
between groups of patients with and without LQTS but
did not demonstrate prognostic value in non-sustained
PVT risk assessment.

Electrocardiographic indicators that characterize the
balance between ventricular depolarization and repolari-
zation (iCEB and iCEBc) seem promising for ventricular
arrhythmias risk prediction. Several studies [8, 9, 22] have
demonstrated the relationship between the heart wave-
length A, mathematically expressed as the product of ERP
and conduction velocity, and life-threatening ventricular
arrhythmias. Research by H. Liu et al. showed that QT in-
terval is associated with ERP duration, and changes in the
QRS complex duration coincide with changes in conduc-
tion velocity [8].

Prognostic significance of electrocardiographic parameters in rela-
tion to the development of non-sustained polymorphic ventricular
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Liu H et al [8] also demonstrated that the admini-
stration of potassium channel blocker dofetilide leads
to an increase in QT interval, T peak-T end and iCEB,
causing PVT in rabbit heart wedge. Robyns T et al. [9]
found that sotalol increased iCEB, while flecainide de-
creased iCEB in patients with paroxysmal supraven-
tricular arrhythmias. In addition, in the same study, the
authors compared iCEB values in 70 genotype-positive
congenital LQTS patients with 65 genotype-negative
family members. Their data demonstrated that iCEB and
iCEBc were significantly greater in LQTS compared
with genotype-negative family members.

Study by Ardahanli I et al reported a statistically sig-
nificant increase in iCEB (p=0.013) and iCEBc¢ (p=0.023)
values in patients with COVID-19 infection taking hy-
droxychloroquine and azithromycin for 5 days, in absence
of significant changes in QT and QTc intervals (p=0.22)
[23]. Afsin A et al studied the effect of amiodarone intake
on iCEB and iCEBc values in patients with paroxysmal AF
compared with the control group and found that iCEB va-
lues in both groups were comparable (4.4+0.6 vs. 4.2+0.4;
p>0.05), and iCEBc values had statistically significant dif-
ferences (4.840.6 vs. 4.3+0.6; p=0.001) [24].

In our study, iCEB and iCEBc values and their growth
were significantly greater in the «LQTS with PVT» group
(p<0.001). Moreover, iCEBc value greater than 5.81 was
the most informative predictor of the drug-induced PVT
(OR 7.294, 95% CI [4,245-11,532]) of all the studied pa-
rameters. According to the results of one-way ROC analy-
sis, iCEBc >5.81 showed the highest sensitivity (94.1%),
as well as rather high specificity (84.9%) and area under
the ROC curve (0.901).

Our study had some limitations. First, a relatively
small sample of patients with drug-induced LQTS was
studied, and only patients treated with Class III antiar-
rhythmic drugs (amiodarone and sotalol) were included.
Secondly, QRS complex, QT interval, and T peak - T
end interval duration may change due to left ventricular
remodeling in HF, hypertension, and other concomitant
diseases. These factors limited the direct assessment
of the antiarrhythmic therapy effect. Also, the reliabil-
ity of the obtained values of iCEB and iCEBc was not
evaluated during the invasive electrophysiological study
with the ERP measurement of calculation of the cardiac
wavelength A.

CONCLUSION

Patients with LQTS and non-sustained
PVT had greater values of the corrected QT
and JT intervals duration, QT and JT intervals

Table 8.

tachycardia dispersion, as well as the index of cardioelec-
Parameters OR 95% CI trophysiological balance and the corrected in-
Corrected QT interval duration > 474,67 ms | 4.444 | 2.647-7.461 | dex of cardioelectrophysiological balance com-
- - pared with other groups of patients.

Corrected JT interval duration > 376,67 ms | 3.567 | 2.404-5.295 The most informative predictor of
iCEBc (QTc/QRS) > 5,81 6.459 | 4.171-10.343 | non-sustained PVT is the value of the corrected
iCEB (QT/QRS) > 5,75 7.204 | 4.245-11.532 cardioelectrophysiological balance index >5.81
QT interval dispersion > 87 ms 4.706 | 2.609-10.210 (OR 7.294, 95% CI [4.245-11.532]). Accgrdlng

- - - to the results of a one-way ROC analysis, the

JT interval dispersion > 76 ms 4412 ] 2.202-8.837 value of the corrected cardioelectrophysiologi-

Note: OR - odds ratio; CI - confidence interval.

cal balance index >5.81 demonstrated high sen-
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sitivity (94.1%) and specificity (84.9%), as well as a high
area under the ROC curve (0.901).

According to our results, the cardioelectrophysiologi-
cal balance index value >5.81 can be used to predict non-sus-
tained PVT in patients with drug-induced LQTS induced by

ORIGINAL ARTICLES

amiodarone and sotalol in addition to existing electrocardio-
graphic parameters. Considering the small size of the study
sample, the possibility of using this marker requires testing
on a larger group of patients, considering ongoing pharma-
cological therapy and structural heart disease.
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ANALYSIS OF CARDIAC CONDUCTION DISORDERS IN ADULT PATIENTS IN THE EARLY
POSTOPERATIVE PERIOD AFTER OZAKI SURGERY
N.V.Makarova, S.S.Durmanov, P.A.Batrakov,V.V.Bazylev
FSBI Federal Center for Cardiovascular Surgery of the Ministry of Health of Russia, Penza, 6 Stasova str.

Purpose. To assess the disorders of the cardiac conduction system (CCS) that occurred in the early postoperative
period after aortic valve (AV) replacement by the Ozaki method.

Methods. The study included 256 patients after a successfully performed Ozaki procedure. Patients with a histo-
ry of open cardiac surgery, with an implanted pacemaker, with permanent atrial fibrillation, with simultaneous Ozaki
surgery with correction of another pathology, in case of repeated surgery on AV in the next six months, with lethal
outcome, under the age of 18 years, when it is impossible to analyze the CCS dynamics were excluded. The mean age
was 57.9+11.1 years, the male sex was 119 people (46.5%), the body mass index was 29.7+5.5 kg/m?, diabetes was
observed in 40 patients (15.6%), anamnesis of CCS disorders in 10 (3.9%), CCS disorders on the baseline electrocar-
diogram (ECG) in 32 (12.5%). Conduction abnormalities were assessed according to the anamnesis and the results of
daily ECG recording.

Results. In the early postoperative period, CCS disorders were registered in 35 patients (13.7%), of whom 27
(10.6%) had their first occurrence, and 8 (3.1%) had previously existed. By the time of discharge, persistent CCS disor-
ders (which occurred for the first time and in the case of progression of pre-existing blocks) remained in 11 (4.3%): 8
(3.1%) had bundle branch blocks, 3 (1.2%) had atrioventricular blocks that required implantation of a permanent pace-
maker. Patients with pacemaker had initial conduction abnormalities. The most frequent dysfunction of the CCS was the
left bundle branch block (LBBB) (45.5%). We analyzed 14 variables as predictors of the onset or progression of persistent
CCS disorders. Two independent predictors were identified - the presence of conduction abnormalities on the baseline
ECG and the time of cardiopulmonary bypass. In patients with persistent conduction disturbances in the postoperative
period, CCS disorders on the baseline ECG were more common - 36.4% compared with patients without CCS disor-
ders after surgery - 11.4% (p=0.035) and there was a longer duration of cardiopulmonary bypass 140.6+41.1 min. and
122.4+26.1 min. respectively (p=0.03).

Conclusion. The most frequent disorder of the conduction was the LBBB. None of the first dysfunctions of CCS led
to the implantation of the pacemaker. The presence of initial ECG conduction disturbances and the time of cardiopulmo-
nary bypass were independent predictors of the occurrence or progression of persistent CCS disorders.

Key words: aortic valve; operation Ozaki; cardiac conduction system disorders; atrioventricular block; time of
cardiopulmonary bypass
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Aortic stenosis (AS) is one of the most common
valvular heart diseases in adults. Isolated AS occurs
in 1.5-2% of cases of acquired valvular heart discase,
but in combination with some degree of aortic regur-
gitation it is much more common, occurring in up to
23%. Surgical aortic valve (AV) replacement and tran-
scatheter aortic valve implantation (TAVI) are the most
recognized surgical treatments for aortic valve defects
[1, 2]. Correction of aortic disease using Ozaki auto-
pericardium method has become more common in the
last decade. This method has been shown to be excel-
lent in patients with narrow aortic ring in whom lifelong

© Autors 2022

anticoagulant therapy is contraindicated, preserving the
contribution of the aortic root to cardiac function and
significantly improving hemodynamics [3-5]. Cardiac
conduction system (CCS) dysfunction occurring in the
early postoperative period may worsen the postopera-
tive period and outcome of any surgical treatment option
for aortic valve disease. The development of atrioven-
tricular (AVB) and intraventricular blocks are consid-
ered the most common CCS disorders following aortic
root surgery. Left bundle branch block (LBBB) and the
need for permanent right ventricular pacing contribute
to left ventricular dyssynchrony and increase the risk of
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heart failure and mortality (randomized clinical trials
MOST, MADIT II, DAVID). LBBB after TAVI occurs
in 5-65% of cases, AVB requiring pacemaker implan-
tation in 9-49%, depending on valve design, averaging
20.8%. After aortic valve replacement, CCS abnormal-
ities occur in 4.5% and 1.5-6.9% of cases, respectively
[6-10]. In most studies of aortic valve repair using Ozaki
method, there is little evidence of postoperative CCS ab-
normalities, so the extent to which these complications
are characteristic of these patients is not known. There-
fore, the aim of our study was to investigate abnormali-
ties of CCS in the early postoperative period after Ozaki
aortic valve replacement.

MATERIAL AND METHODS

Ozaki surgery has been performed at the Penza Fed-
eral Center for Cardiovascular Surgery since 2015. From
January 2017 to December 2020 607 isolated Ozaki AV
replacements were performed, as well as Ozaki AV re-
placement combined with correction of other cardiac and
extracardiac pathologies. We selected patients from this
cohort after isolated Ozaki procedure and Ozaki AV re-
placement with ascending aorta and retrospectively ana-
lysed them.

We excluded single-stage combined procedures to
minimise their impact on intracardiac management. The
method of autopericardial correction of AV defects using
Ozaki method has been described previously [11]. The in-
dications for surgery were determined in the consultation
with the specialists of the cardiac center after the exami-
nation, which, in addition to the routine clinical and labo-
ratory methods, included the obligatory registration
of the electrocardiogram (ECG) in 12 leads, echocar-
diography, coronary angiography, duplex ultrasound
examination of brachiocephalic and lower limb arte-
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two - right bundle branch block (RBBB), two - 1st de-
gree AVB, five - 2nd and 3rd degree AVB. Two out of
five patients with 2nd and 3rd degree AVB 2:1 had
preoperative indications for planned pacemaker implan-
tation, they were implanted with pacemaker in DDDR
mode after Ozaki surgery in the second stage. The other
three patients had no confirmed AVB during this hos-
pital stay, indications for pacemaker implantation were
not confirmed, and they continued to be dynamically
monitored. Thirty-two patients were found to have CCS
abnormalities on admission according to ECG, Holter
monitoring (if available). The types of initial conduction
abnormalities are listed in Table 2.

Statistical evaluation

All clinical data of the patients were taken from
an electronic medical record system (“Medialog” 7.10
B0119). Statistical processing of the results was done with
IBM® SPSS® StatisticsVersion 21 (21.0.0.0). All quan-
titative variables were checked for their distribution type
using the Kolmogorov-Smirnov criterion, graphically us-
ing quartile plots and asymmetry and kurtosis indices. If
the distribution was symmetrical, the results were given
as arithmetic mean and standard deviation (M+SD). If the
distribution was not symmetrical, values were represen-
ted by the median (Me) and the interquartile range as the
difference between the third and first quartile. Qualitative
data were described with frequencies (n) and proportions
(percentages). Risks were assessed using stepwise multi-
variate logistic regression analysis. The latter was used to
adjust the independent predictors included in the statisti-
cal model that influence the dependent variable (persistent

Table 1.

Clinical and demographic characteristics of patients included
in the study (n=256)

ries, Holter monitoring and contrast-enhanced com- | Parameter Value
putedItOI;lography. of 'the heart (z}s 1ilndicat;:d). i Age, years 57.9+11,1
nclusion criteria: successfully performed iso- 5
lated AV repair by Ozaki method and AV repair by Male sex, n.( %) 119 (46.5)
Ozaki method with prosthesis of the ascending aorta. Body mass index, kg/m’ 29.7£5.5
Exclusion criteria: Diabetes mellitus, n (%) 40 (15.6)
* history of previous open heart surgery; Diagnosis, n (%)
» one-stage Ozaki AV surgery with/without pro- D tve di 161 (62.9
sthetic ascending aorta with correction of other car- ceencraiive discase (62.9)
diac or extracardiac pathology; Congenital aortic valve defect 60 (23.4)
 re-correction of the aortic defect within the next 6 | Chronic rheumatic heart disease 29 (11.4)
mOélthSI;l Endocarditis 6(2.3)
* death; i 0
. age <18 years; Type o.f malformation, n (%)
* previously implanted pacemaker; Stenosis 198 (77.3)
* chronic form of atrial fibrillation; Insufficiency 30 (11.7)
* inability to analyse the dynamics of CCS for any | gtenosis and insufficiency (no prevalence) 28 (11.0)
reason. Aortic valve morphology, n (%)
A total of 256 patients were included in the TPRO0EY,
study. Conduction abnormalities were assessed by | Three leaves 169 (66,0)
history and results of daily pre- and postoperative | Other number 87 (34.0)
ECG and Holter monitoring (if indicated). The chara- [ Secondary endocarditis, n (%) 5(2.0)
'fet?lr;;til?:b(l)g tlhe patients included in the study are lis- History of conduction abnormalities, n (%) 10 (3.9)
There were 10 patients with conduction ab- ECG conduction abnormalities at baseline, n (%) | 32 (12.5)

normalities in the history: one patient had LBBB,

Note: Hereinafter ECG means electrocardiogram.
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conduction disorders in the postoperative period). The data
are represented by the significance level reached (p) and
the 95% confidence interval (95% CI). The critical signifi-
cance level is assumed to be < 0.05.

RESULTS

In the early postoperative period, conduction abnor-
malities were found in 35 patients (13.7%), in 27 of them
(10.6%) they occurred postoperatively for the first time
(ECG on admission without CCS abnormalities), and in
8 (3.1%) they existed previously. Among the first time
(“acute”) CCS disorders, 21 patients had LBBB, 2 - RBBB,
2 — LBBB of the anterior branch (AB), 2 - 1st degree AVB.
It is interesting to note that of the 27 cases of “acute” con-

Table 2.
Cardiac conduction abnormalities on resting electrocar-
diogram at admission (n=32)

Type of conduct violation Value

LBBB, n (%) 8(25.0)
Transient LBBB, n (%) 3(9.4)

Persistent LBBB, n (%) 5(15.6)
RBBB, n (%) 5(15.6)
RBBB+AB LBBB, n (%) 1(3.1)

AVB Ist degree*, n (%) 11 (34.4)
AVB st degree + RBBB, n (%) 2 (6.25)
AVB 1st degree + RBBB + AB LBBB, n (%) | 2 (6.25)
AB LBBB, n (%) 3 (9.4%)

Note: hereinafter, LBBB, left bundle branch block; RBBB,
right bundle branch block; AB LBBB, anterior branch of
left bundle branch block; AVB, atrioventricular block; *,
total.
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duction disturbances, in 4 cases (LBBB) the pathology
persisted until discharge and none of the CCS disturban-
ces that occurred first led to progression with subsequent
pacemaker implantation. In contrast, 3 of 8 patients with
pre-existing conduction abnormalities developed AVB re-
quiring pacemaker implantation during the same hospital
stay (day 2, 6 and 13). Two of 8 patients had transient dete-
rioration of atrioventricular excitation conduction that did
not require permanent pacing. The patients with pacema-
ker had initial excitation conduction abnormalities in ECG:
in the first case - LBBB, in the second - 1st degree AVB
+ RBBB + AB of LBBB, in the third - LBBB. Complete
AVB in the first case, 2nd degree AVB in the second and
third cases were indications for pacemaker implantation.
By the time of discharge, persistent CCS abnormalities,
both first occurring in patients with initially unchanged
ECG and progression of pre-existing conduction blocks,
persisted in 11 (4.3%): in 8 (3.1%) stem blocks, in 3 (1.2%)
- AVB, which required permanent pacemaker implantation.
The perioperative parameters are listed in Table 3.

It should be noted that the follow-up examination by
an arrhythmologist, ECG registration and pacemaker in-
terrogation revealed 3d degree AVB and dependence on
pacemaker (VP 100%) only in the first case, in the second
case AVB resolved to the 1st degree, in the third case there
were episodes of worsening atrioventricular conduction
(VP 47.4%) compared to initial LBBB. Follow-up was per-
formed at different time points (day 1, day 3 and 13 months
later, respectively). Data were collected from 5 patients
with persistent postoperative AV conduction abnormalities
between 8 and 13 months after surgery. In 3 cases, the con-
duction blocks resolved (LBBB, RBBB, AB of LBBB); in
two cases, the LBBB remained without progression.

Depending on the presence or absence of first-time
persistent conduction abnormalities on the ECG on the

Table 3. day of hospital discharge, patients were di-
Perioperative characteristics of patients (n=256) vided into two groups to assess the possible
predictors of conduction abnormalities in
Perioperative parameters Value the postoperative period. The data are pre-
euroSCORE 11, % 1.6 [1.1-3.0] sented in Table 4. The patient groups did
Ozaki procedure, n (%) 187 (73.0) pot diﬁ“er. according to age, sex, body mass
G Turor A Y 9 (27.0 index, history of CCS, diabetes mellitus,
Ozaki procedure+Aorta, n (%) (27.0) secondary endocarditis, etiology and type of
Time of artificial circulation, min 123.2+27.1 aortic defect, number of AV cusps, type of
Myocardial ischemia time, min 98.9+21.5 surgery, euroSCORE 1I, time of myocardial
Transient conduction abnormalities after surgery, n (%) | 35 (13.7) ischemia. Patients with persistent conduc-
; - — 5 tion abnormalities in the postoperative peri-
Persistent conduction abnormalities after surgery, n (%) [ 11 (4.3) od had more frequent abnormalities of CCS
Intraventricular conduction disorders, n (%) 8(3.1) on initial ECG - 36.4% compared to patients
LBBB, n (%) 5(1.9) without persistent postoperative CCS - 11.4%
A5 Lo 0 L0 | (00 o drion i o
S culation 140. .1 min an . .1 min

RBBB, n (%) 104 respectively (p=0.030).
RBBB + AB LBBB, n (%) 1(0.4) We analysed 14 variables as predictors
AVB*, n (%) 3(1.2) of the initial occurrence of persistent CCS and
AVB 3d degree, n (%) 1(0.4) ?rggrgssic;ln of existing .conduc’Ficzin abnorma-
- 5 1ities 1n the postoperative period: age, sex,
AVB 2nd degree 2:1, n (%) 104 body mass index, history of CCS, conduction
AVB 2nd degree + LBBB, n (%) 1(0.4) abnormalities in baseline ECG, diabetes mel-

Note: euroSCORE (European Systematic COronary Risk Evaluation) II -
cardiac surgical mortality risk assessment scale (updated version).

litus, secondary endocarditis, etiology of AV
disease, type of AV defect, number of valve
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leaflets, type of surgery, euroSCORE II, time of myocardi-
al ischemia, time of artificial circulation. Two independent
predictors of progression of pre-existing and persistent ab-
normalities of the CCS after Ozaki surgery were found -
the presence of conduction abnormalities in the baseline
ECG and the time of artificial circulation. In addition, the
presence of ECG blocks before surgery increases the risk
of progression of excitation conduction abnormalities al-
most 7-fold. The data are shown in Table 5.

DISCUSSION

The development of CCS is a common complication
of AV interventions. These include persistent and transient
bundle branch blocks, AVBs [6-10, 12]. According to pre-
viously published data, persistent complete AVB develops
in 3-6.9% of cases after AV replacemaent [6-10]. According
to the recent SURTAVI study (n=1746), the need for pace-
maker after AV replacement was 6.6% and after TAVI with
a self-expanding valve 25.9% [9]. The PARTNER study
(n=2032) showed that AVB led to pacemaker implantation
in 6.9% of cases after AV replacement and in 8.5% of cases
after TAVI with a balloon-expandable valve [10]. According
to some authors, first-time LBBB
occurs after TAVI in 5-85% of pa-
tients and after AV replacement in
4.6-5.7% of patients. In patients
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with Ozaki technique after J-ministernotomy and conven-
tional sternotomy. Only 1 (3%) patient in the group required
pacemaker implantation; there were no implantations in the
total conventional group (p=1.0) [15]. Several other studies
initiated by Ozaki (n=404, n=108) [11, 16], literature reviews
[6, 17] mentioned no conduction abnormalities in conjunc-
tion with Ozaki procedure. In a national multicentre study
published in 2020 that examined the immediate outcomes of
Ozaki surgery, arrhythmias requiring pacemaker implanta-
tion in the postoperative period were considered one of the
secondary endpoints. A total of 724 patients who underwent
surgery between 2015 and 2019 were included in the registry.
Isolated intervention was performed in 314 (43.4%) patients
and combined intervention in 410 (56.6%) patients. Cardiac
access was by midline sternotomy in 687 (95%) patients and
by ministerotomy in 37 (5%). Pacemaker implantation was
required in 13 patients (1.8%) [4]. Unfortunately, the registry
lacks data on the type of arrhythmias for which a pacemaker
was implanted. It is known that in addition to AVB, sinus node
weakness or chronic brady form of atrial fibrillation may be
indications [12]. Furthermore, patients may have preoperative
indications for pacemaker implantation.

Table 4.

Characteristics of patients according to the presence or absence of persistent
abnormalities of the cardiac conduction system after surgery

with pre-existing RBBB, the de- Persistent CCS impairment
velopment of LBBB has a pro- ) i
gnostically unfavourable value | Indicator atier sureety p
and inevitably leads to complete No (n=245) | Yes (n=11)
AVB [8, 12, 13]. Age, years 57.8+11.3 61.3+7.0 ]0.314

1{? FOﬂt;astg/ the ICCS ab- | Male sex, n (%) 113 (46.1%) | 6(54.5%) |0.404
normalities after replacement - >
and TAVL, which have been in- Body mass index, kg/m 29.74£5.5 28.44+4.5 0.443
vestigated in large studies, the Diabetes mellitus, n (%) 39 (15.9%) 1(9.1%) 0.464
analysis of excitation conduction | Diagnosis, n (%)
abnormalities after Ozaki surgery [ pegenerative malformation 153 (62.5%) | 8(72.7%)
has not yet been performed. At Congenital aortic valve disease 57 (23.3%) 3(27.3%)
best, there are a few references 0.611
to permanent pacemaker implan- Chronic rheumatic heart disease 29 (11.8%) 0 (0%)
tation in publications without | Endocarditis 6 (2.4%) 0 (0%)
analysis of the prior and post- | Type of defect, n (%)
operative rhythm abnormalities : 5 5
that served as indications for im- Sten051? 187 (76'304) 1 (1(10 %)
plantation. According to a small | Insufficiency 30 (12.3%) 0 (0%) 0.186
study of 30 patients after an iso- | Stenosis and insufficiency (no prevalence) | 28 (11.4%) 0 (0%)
lated Ozaki procedure (n=17), | Aortic valve morphology, n (%)
pacemaker implantation was not 5 5
required: 3 patients (10%) were Three leaves 169 (66.(1 %) | 7(63.6 OA)) 0.468
implanted after simultaneous | Other number 87 (34.0%) | 4(36.4%)
Ozaki surgery and mitral valve | Secondary endocarditis, n (%) 5(2.0%) 0 (0%) 0.801
and septal intervention [3]. History of conduction abnormalities, n (%) | 9 (3.7%) 1(9.1%) |0.361

In a multicentre study of 170 : " -

Conduct b lities at basel 9 28 (11.49 4 (36.49 0.035
patients (94 (55%) underwent the onduction abnormalities at baseline, n (%) ( %) ( %)
isolated Ozaki procedure and 76 EuroSCORE II, Me[Q25-Q75] 1.6 [1.1-3.0] | 1.7 [1.4-3.2] [ 0.413
(45%) the combined procedure), | Ozaki procedure, n (%) 181 (73.9%) | 6 (54.5%) 0.144
pacemaker implantation was per- | Ozaki procedure+Aorta, n (%) 64 (26.1%) | 5(45.5%) |
. o .

formed in 2 (1.2%) patients [14]. - ['py o f artificial circulation, min 1224426.1 | 140.6+41.1 | 0.030
In a retrospective observation- — — -
al study involving 142 patients, Myocardial ischemia time, min 98.5+20.9 109.0£32.3 | 0.114

AV reconstruction was compared

Note: CCS is the cardiac conduction system
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In addition to demonstrating that there is less need for
permanent pacemaker implantation after Ozaki procedure,
the literature review shows the lack of data on postopera-
tive CCS abnormalities. According to our study, 5 (1.9%)
patients had persistent LBBB on ECG on the day of dis-
charge. According to studies, patients with LBBB develop
left ventricular dyssynchrony and heart failure as well as
permanent right ventricular pacing [18, 19].

The first occurrence of LBBB in patients after TAVI
was associated with an increased need for an electrocardio-
gram and no improvement in left ventricular ejection fraction
at one year, as well as an increased risk of all-cause mortali-
ty [12]. The first occurrence of LBBB after AV replacement
was associated with worsening functional status and an in-
crease in heart failure, with no significant effect on mortality
[20]. It is unclear whether it is correct to extrapolate data
from patients after TAVI and AV replacement to Ozaki popu-
lation. At the very least, the low incidence of intraventricular
block in our patients has undeniable advantages. According
to the results of our work, the need for a permanent pace-
maker occurred in 3 (1.2%) patients. Large clinical trials
(MOST, MADIT II, DAVID) have demonstrated a correla-
tion between the burden of right ventricular stimulation and
the development of heart failure, and mortality.

Selective stimulation of the His or LBB or may be
electrically and hemodynamically preferable for patients
with persistent atrioventricular abnormalities after Ozaki
procedure. LBB pacing, by reducing interventricular dys-
synchrony, prevents the progression of heart failure and
the occurrence of atrial fibrillation and can be considered a
potential alternative to apical right ventricular pacing [21].
The low need for pacemaker implantation after Ozaki sur-
gery is an additional advantage of this method for the treat-
ment of AV disease. To assess the long-term effects of right
ventricular pacing on the risk of heart failure and mortality
after Ozaki surgery, further studies are needed.

The risks of conduction abnormalities are determined
by the anatomical proximity of CCS to the aortic root. The
atrioventricular node is located in the interatrial septum,
slightly distal to the aortic root. Then the His bundle goes
to the central fibrous body, which is located at the level of
the triangle formed by the right coronary and non-coronary
sinuses with the adjacent membranous part of interventri-
cular septum.

At the level of the central fibrous body, the His bundle
penetrates the membranous part and extends to the anterior
surface of the crest of the muscular part of the interventricu-
lar septum. At this level, the His bundle divides into a left
peduncle that extends along the left ventricular wall and
a right peduncle that penetrates the muscular septum and
exits medially on the surface of the papillary muscles. Ana-
tomical differences in the length of the infiltrating part of

Assessment of risk factors for persistent cardiac conduction system ab-

normalities in the early postoperative period (n = 256)
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the His bundle, in the level of septal penetration and varia-
tions in the location of the proximal part of the left bundle
have been associated with the susceptibility of the CCS to
surgical trauma during AV surgery [12, 22]. Based on auto-
psy material from 115 elderly patients, three anatomical
variations were described for the location of the atrioven-
tricular junction: right-sided (50%), left-sided (30%) and
under the diaphragmatic septum (20%).

In the latter two variants, atrioventricular conductance
abnormalities occur more frequently. The development of
LBBB is influenced not only by the level of penetration,
but also by the individual features of close localization of
the membranous portion of the interventricular septum to
the AV cusps [23].

At AV replacement, conduction abnormalities are di-
rectly related to surgical tactics: suturing, removal of native
AV, especially in combination with dilated decalcification,
compression of the CCS when large valves are used, deve-
lopment of oedema and/or hematoma of para-aortic tissue.
In addition, significant coronary lesions impede adequate
cardioprotection during cardiac arrest and lead to ische-
mia and possible conduction blocks [6, 22]. In the case of
TAVI, the development of CCS disturbances is associa-
ted less with the operator than with the valve design and
the procedure itself. Permanent radial compression of the
aortic root, forcing calcified tissue and a metal stent under
high pressure into the delicate CCS structures, can lead to
transient or persistent conduction disturbances [6, 12, 23].

For the AV replacement according to Ozaki me-
thod, native pericardium pre-treated with glutaraldehyde
solution is used, from which the flaps are cut according to
the dimensions of the original Ozaki template. The cusps
are implanted in the projection of the previously dissected
valve, starting with the right coronary cusp, then the left
and non-coronary cusps. For flail implantation, we use a
continuous convoluted suture with Premilene 4/0. Com-
missure formation is performed with separate P-sutures on
felt pads using Premilene 4/0 sutures [15]. Such a surgical
design prevents mechanical compression of the AV pros-
thesis in the projection of the conduction system. And the
use of less traumatic sutures without the need for “deep”
fixation of the flaps to the fibrous ring minimizes the risk
of damage to the conduction system. Therefore, we believe
that the development of transient CCS disorders with the
occurrence of traumatic oedema/hematoma and persistent
disorders is associated with the individual anatomical
proximity of the aortic root complex to the atrioventricular
node and its distal conduction fibres, as well as extensive
decalcification of the aortic root.

In our study, pre-existing CCS abnormalities were pre-
dictors of the development of new persistent or progressive
blocks in the postoperative period. This is not only typical

Tuble 5. for Ozaki surgery, but also for AV replace-
ment and TAVI. History of LBBB, RBBB
and staged AVB were predictors of pace-
maker implantation in the early postopera-

Indicator OR | 95%CI P tive period after VAR and TAVI [7, 9, 12,
ECG conduction abnormalities at baseline | 6.813 | 1.168-39.724 | 0.030 1 3 29’ 24,251 .LBBB 'S Fhe most common

- - impairment of intraventricular conduction
Cardiopulmonary bypass time 1.080 | 1.015-1.148 1 0.014 | ger AV surgery, with existing LBBB al-

Note: OR, odds ratio; 95% CI, 95% confidence interval.

most certainly leading to distal-type AVB.
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Two of the three patients with implanted pacemaker from
our study had initial LBBB, one had LBBB with slow
progression of atrioventricular conduction abnormality to
staged block, with delayed pacemaker implantation on day
13. Duration of cardiopulmonary bypass was another pre-
dictor of persistent postoperative CCS in our study. Longer
duration of cardiopulmonary bypass is often associated with
more severe AV degeneration requiring intensive decalcifi-
cation associated with CCS trauma. Similar findings have
been reported in a number of studies in AV replacement and
TAVI: severe calcinosis and prolonged cardiopulmonary by-
pass time were predictors of persistent AVB requiring pace-
maker implantation [6, 12, 26, 27].

In at least 3 of 8 patients discharged after surgery
with a first-time intraventricular block, no abnormalities
were noted on ECG follow-up. Of the three cases where
an ECG was implanted at follow-up, one patient continued
to have an absolute need for an ECG; therefore, the ques-
tion remains: how persistent are CCS abnormalities really?
Given the small sample of patients, we do not yet have an
answer to this question. A number of studies have shown
restoration of atrioventricular conduction and resolution
of intraventricular block after AV replacement and TAVI.
In 30-50% of patients with LBBB after TAVI, CCS dis-
turbances were no longer recorded after one month [12],
and only 44% of patients remained pacemaker-dependent
after 1-40 months of follow-up [7]. Of 10 patients after AV
replacement with implanted pacemaker for the complete
AVB, 4 patients had no need for right ventricular pacing
(follow-up 36-48 months) [6]. Permanent pacing should be
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considered at 10 days postoperatively at the carliest. The
increased threshold for epicardial electrode stimulation
and the caregiver’s fear for the patient’s life sometimes
lead to a hasty decision.

In addition, interesting facts about preoperative abnor-
malities of the CCS were found by M. Urena et al. (2015).
All patients with severe AS underwent a Holter monitoring
one day before the planned TAVI surgery. Significant ar-
rhythmias were found in 16.1% of patients, including high-
grade AVB [12]. This confirms the previous findings of an
electrophysiological study on the association of AS with ab-
normal CCS: prolongation of the intervals PR, AH and HV
and a higher degree of AVB [13]. It is likely that what we
consider first-time CCS abnormalities in the postoperative
period are in fact not new at all. In our study, preoperative
Holter monitoring was not routinely performed.

CONCLUSION

Persistent conduction abnormalities in the early post-
operative period after Ozaki operation were detected in
11 (4.3%) patients. The most frequent ones were LBBB
(45.5%) and 2nd and 3d degree AVB (27.3%). The need for
a permanent pacemaker was 1.2%.

The presence of baseline conduction abnormalities
on ECG and time of artificial circulation were the depen-
dent predictors of the occurrence or progression of per-
sistent conduction abnormalities of the cardiac conduction
system. The presence of baseline conduction abnormalities
on baseline ECG increased the risk of progression of con-
duction abnormalities almost 7-fold.
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REVIEWS

LEAD EXTRACTION RISK SCORES AND PRACTICAL USE: LITERATURE REVIEW
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The number of implantations of cardiac electronic devices is increasing. Along with this, there is an increase in com-
plications requiring lead extraction. As we know, lead extraction is associated with the risk of complications, including
fatal ones. This review considers seven risk stratification scores for transvenous lead extraction. Their advantages and
disadvantages and importance of their use in practice are discussed in this article.
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The number of cardiac implantable electronic de-
vices (CIEDs) has been steadily increasing over the last
few years. For the last 10 years in Russian Federation, the
number of CIEDs increased from 26,500 to 50,000 per
year and keeps growing [1, 2]. It is important to notice
that an increasing number of CIEDs occur due to elderly
patients with severe comorbidities as a result of popula-
tion aging and improving the quality of health care [3].
Accordingly, the number of complications, infectious and
non-infectious, associated with electrodes dysfunction is
increasing [3-5].

Transvenous lead extraction (TLE) is considered the
first-line strategy for the management of complications as-
sociated with CIEDs. TLE is considered a gold standard
in the treatment of CIED-related infective complications.
In some cases, extraction of noninfected abandoned leads
should be performed as well [6].

According to previous studies, the rate of major com-
plications during TLE ranges from 1.4% to 2.0%, including
most often damaging to the myocardium or veins (includ-
ing superior vena cava). Superior vena cava damage is re-
lated to a 50% rate of mortality. In case of heart or vessels
damage, to avoid intraoperative mortality, an emergency
surgical procedure should be performed within 5-10 min
[6]. It is a controversial question who and where should
perform TLE (interventional cardiologist in the catheteri-
zation laboratory or cardiovascular surgeon in the hybrid
operating room) [7].

To prevent life-threatening complications, it becomes
relevant to assess the risk of lead extractions. The risk
stratification system is important for patients with non-in-
fectious complications if TLE should be performed. Seve-

© Autors 2022

ral protocols have been proposed to predict the occurrence
of serious perioperative complications and to provide the
availability of necessary tools.

To identify and study proposed risk scores for TLE
in MEDLINE / PubMed, Google Scholar, Cochrane Cen-
tral Register of Controlled Trials (CENTRAL), there was
a search using the keywords in English: “transvenous lead
extraction”, “risk stratification”, “risk score”. To balance
the specificity and sensitivity of the searching strategy,
groups of keywords were combined using the AND ope-
rator. The search was performed by one researcher and
included sources published in English up to 01/24/2022.
The primary selection of studies was performed according
to the title and abstract. The selected studies were read to
determine whether their content met the criteria of accept-
ability. Studies were selected according to the use of lead
scores. We searched publications for the last 10 years. 320
relevant articles were found. After reading the title and
abstract, 313 articles were excluded. Seven articles were
identified in which one or another risk stratification score
for TLE was proposed (Table 1).

This article aims to review existing risk scores for
specialists, who are involved in device implantation and
TLE. It can help to decide in the following situation: per-
form TLE by yourself and right now; perform the inter-
vention after the additional technical and organizational
preparation and correction of risk factors associated with
the patient; refer the patient to a high-volume center.

LED score

This is the first TLE risk score which was developed
and published in 2014. The main goal is to identify patients
who should be referred to a medical center with greater

@)ov 0|
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experience in TLE. The score was developed based on the
experience of TLE with 889 leads in 469 patients [8, 9].

LED score is equal to the number of leads to extract
+ years from implant of the oldest lead to remove + 1 (if a
dual coil implantable cardioverter-defibrillator (ICD) lead
must be removed) +1 (if vegetation is confirmed along the
lead body).

The LED score proposed to use the fluoroscopy time
as a measure of complexity of extraction (extraction con-
sidered to be difficult when the fluoroscopy time was more
than 31.2 minutes). The median of LED score in our popu-
lation was 6, ranging from 0 to 32. The LED score of more
than 10 (35,6% of patients) was associated with higher risk
of TLE and prolonged procedure time. The sum of LED
score points is an independent predictor of fluoroscopy
time [odds ratio (OR) 1.22, 95% confidence interval (CI)
1.15-1.30, P<0.0001]. Moreover, an increase in the LED
score by one point leads to an increase in the time of fluo-
roscopy by 12%. Sensitivity and specificity of the score
was 78.3% and 76.3% respectively.

Fu NX et al score

Fu NX et al score is created by authors from the
Mayo Clinic (USA) [10]. The main goal of the score is
to divide patients into two groups: those who can be ope-
rated in a cath lab, and those who should be operated in
a hybrid operating room with immediate cardiovascular
team assistance available, including a surgeon, an assis-
tant, a perfusionist, and a nurse. It allows for reducing
risk, prevents major complications, and regulates clinic
resources. The score based on the experience of TLE of
1378 leads in 702 patients. In 44% of cases, leads were
removed using a laser sheath. The number of major com-
plications was 1.9%, which were associated with the age
of lead (OR 1.2, 95% CI 1.1-1.3, P<0.001). All patients
were divided into 3 groups: high, intermediate, and low-
risk groups. The high-risk group included patients with
pacing lead (PL), age of the lead of more than 10 years,
dual coil ICD lead, and age of the lead of more than 5
years. The intermediate-risk group included patients with
PL, lead age from 1 to 10 years, and ICD lead - from 1
to 5 years. A low-risk group included patients with lead
age of less than 1 year (if extraction tools were not used,
terminologically it is more correct to define this group
as lead deimplantation) [6]. Emergency surgical proce-
dure was performed in 5.3%, 1.2%, and 0%, respectively
(P<0.001). Therefore, all patients were divided into two
groups: high and intermediate-risk groups.

The authors concluded that an available hybrid ope-
rating room is the best option for TLE. In case it is not
possible, TLE in the intermediate-risk group should be per-
formed in a well-equipped cath lab using a balloon for tem-
porary hemostasis in case of superior vena cava damage.

Kancharla K et al score

This score was also created by authors from the USA
in 2019. The main goal of this work was similar - to di-
vide patients into those who can be operated in cath lab
and those who should be operated in a hybrid operating
room. The score is based on TLE of 349 leads in 187 pa-
tients [11].

In this score authors divide all patients into two
groups: intermediate and high-risk groups. Authors
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marked that TLE can’t be performed without any risk.
In this study all patients with PL with lead age more than
10 years, patients with ICD lead with lead age more than
5 years, patients with severe comorbidity and those who
have lead age less than 10/5 years, are proposed to be
operated in a hybrid operating room with the assistant of
a surgeon (Table 2).

There were no major complications among patients
who were operated in cath lab. In the high-risk group of
patients (38.5% of the total number of patients) operated
in a hybrid operating room, the rate of major complications
was higher than 6.9% (P=0.007).

Authors of Kancharla K et al score concludes that
providing TLE in a cath lab. or hybrid operating room
is acceptable, safe, and effective. Intermediate-risk group
patients can be operated without additional surgical as-
sistance.

RISE score

RISE score (RIsk Stratification before lead Extraction)
was created by a group of authors from the USA in 2019.
The authors divided patients into two groups: high-risk and
low-risk TLE [12]. The high-risk group included dual coil

Table 2.
Kancharla K et al transvenous lead extraction risk
stratification score [11]

Procedure Risk for Lead Extraction

Pacemaker lead 1-10 years implant
duration, ICD lead 1-5 years implant
duration

Pacemaker lead >10 years (>1 lead), ICD
lead >5 years (>1 lead) or pacemaker
lead 1-10 years, ICD lead 1-5 years
implant duration, with: congenital heart
disease, initial implant when patient was
age <15 years (growth into vessel wall),
hemodialysis, chest radiograph/CT scan
showing calcified SVC or myocardium
adjacent to lead, active sepsis, heart
failure, NYHA functional class IV

Note: CT - computed tomography; ICD - implantable car-
dioverter-defibrillator; NYHA - New York Heart Associa-
tion; SVC - superior vena cava.

Interme-
diate risk

High risk

Table 3.
SAFeTY TLE score

Sum of the dwell times
of leads planned for

S extraction per patient 6,095 points
(>16.5 years)
A |Age 2,291 points

Fe | Female gender 2,740 points

T Number of previous CIED | 1,364 points (for
procedures per patient each procedure)
Young patient (first

Y implantation under the age | 2,174 points
of 30)

TLE | Transvenous lead extraction
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ICD lead with lead age > 3 years, PL or single coil ICD with
lead age > 5 years, as well as all left ventricular leads in the
StarFix model (Medtronic, USA) (Fig. 1).

After the introduction of the RISE score, patients
of the high-risk group were operated in the hybrid opera-
ting room with cardiac surgeon assistance, perfusion, and
blood-saving equipment. The study included a pre-RISE
group (449 patients, 632 leads) and a post-RISE group (751
patients, 1055 leads). Application of the RISE score reduced
the major complications - from 3.34% to 1.6% (P=0.04),
and mortality from 0.89% to 0.13% (P=0.04) [12].

SAFeTY TLE Score

The score was developed by Polish authors in 2020.
SAFeTY TLE Score is based on a prospective analysis of
2049 patients and 3425 leads undergoing TLE [13]. More
often for TLE were used Byrd dilators (Cook Medical,
USA) were placed through the subclavian vein (1758 proce-
dures (85.8%)). Other techniques included simple traction
(360 leads (10.5%)), combined approach (upper and low-
er access, 65 leads (1.9%)), lead extraction from a femoral
approach using various devices (45 leads (1.3%)), and ex-
traction through the jugular approach (4 leads (0.1%)). The
study also included a TLE of 9 leads (0.26%) in patients
who were initially referred for open-heart surgery due to
large vegetations or comorbidity of cardiac valve disease.

The major complications were developed in 37
(1.81%) cases, including death in 8 (0.39%) cases. Based
on the results, the authors calculated an extraction risk
score and developed and presented a scoring system using
the abbreviation SAFeTY TLE (Table 3). The sum of the
risk points correlated with the probability of developing
major complications during a TLE and the relationship
was expressed as the logistic function in the following
equation:

risk of major complications (%) = 100/(1 + 644/

(1.3213x)), where “x” is the number of points obtained.

RISE Risk stratification
protocol for LE
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Based on this formula a simplified calculator was
created to predict the risk of major complications during
the TLE procedure (the calculator is available online at
http://usuwanieelektrod.pl/akalkulatory/).

MB score

A group of authors from Italy proposed a validated
risk stratification score for TLE, which is called MB-Score
(named by the initials of the developers). The score based
on a prospective analysis of 973 patients and 1960 leads
undergoing TLE. The validation cohort consisted of 486
patients [14].

Risk factors were associated with the lead age (>3,
>5, and >10 years), number of leads (high-risk procedure
means removal of more than one lead), passive fixation
leads, and dual coil ICD leads (Fig. 2). The aim was to
derive and validate a scoring system to efficiently predict
the need for advanced tools (mechanical and laser sheaths)
to achieve TLE success [14].

In cases with MB score 0 point, leads were always
extracted by simple traction with or without locking stylet
(prediction accuracy, according to the authors, - 100%).
These patients are truly low-risk and may be safely opera-
ted in low-volume centers without additional equipment
and staff. Even with an index value of 1 - with a proba-
bility of 75.9% - the procedure should be simple and not
require the use of additional devices (Fig. 3). Such oper-
ations (according to the authors) can be performed in cli-
nics with a low volume of extractions and in the absence
of special equipment (hybrid operating room, heart-lung
machine, etc.).

EROS score

The ELECTRa Registry Outcome Score (EROS) was
developed by a group of European experts in 2021 and ap-
plied to ELECTRa Registry in 2017. The aim was to deter-
mine if it could appropriately risk-stratify patients under-
went TLE [15]. Overall, 3510 patients underwent TLE in

73 European centers in 19 coun-
tries [16]. Lead dwell time was
available in 3485 patients.

All medical centers where
TLE was performed were divi-

PPM and Single coil ICD 2 5 years
Dual coil ICD 23 years old
StarFix lead of any age

PPM and Single coil ICD <5 years
Dual coil ICD < 3 years

ded into two groups: 1) high-
volume centers (performing > 30
TLE per year); 2) low-volume

|

centers (performing < 30 TLE

“High Risk” LE: Procedure performed in
a surgically equipped room

“Low Risk” LE: Procedure performed
like routine EP procedures

per year).
This score should be re-

viewed in more detail. The EROS

score is based on the Kancharla
K et al score. Patients were as-

Figure 1. Flow chart depicting various components of high- and low-risk
stratification during RISE protocol [12]. Note: CPB - cardiopulmonary EP -
electrophysiological; ICD - implantable cardioverter-defibrillator; LE - lead
extraction; PPM - permanent pacemaker; SVC - superior vena cava.

Cardiac SVC Balloon Perfusioninist signed to ELECTRa Registry
anesthesiologist deployed* with primed Outcome Score (EROS) 1, 2,
and operating CPB in room, or 3 depending on whether their
room nursing Continuous Continuous Femoral A & V predicted risk of major compli-
CSth‘f inroom, || Arterial Blood transesophageal access cations was low, intermediate,
RS S R echo monitoring or high (Table 4). The score was

on standby monitoring . ..
based on patient characteristics,

comorbidities, lead characteris-
tics, and lead age.

In this analysis, the authors
compared the characteristics and
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outcomes of EROS 3 with both EROS 1 and 2 combined
and also EROS 1 with EROS 2 separately, since this would
help identify whether the risk score could distinguish be-
tween high- and intermediate-risk patients. Overall, 2004
(57.5%) patients were EROS 1, 1109 (31.8%) EROS 2, and
372 (10.7%) EROS 3 retrospectively in ELECTRa Regis-
try. The operating room or hybrid operating room was both
considered a high-risk setting since this environment can
facilitate urgent surgical intervention and the catheteriza-
tion laboratory a low-risk setting.

Procedural and lead outcomes:
1. Patients with EROS 3 compared with EROS 1 and 2
combined, were more likely to require a femoral approach,
powered sheaths including laser sheaths, but a prolonged
procedure time and hospital stay and less likely to achieve
clinical success.
2. Patients with EROS 3 compared with EROS 1 and 2
combined, were more likely to suffer procedure-related
major complications including deaths. Group EROS 3 was
associated with procedure-related major complications in-
cluding deaths (OR 3.333,95% CI 1.879-5.914, P<0.0001),
cardiac avulsion or tear (OR 7.111, 95% CI 3.382-14.949,
P<0.0001) and cardiovascular lesions requiring pericardio-
centesis, chest tube, or surgical repair (OR 3.860, 95% CI
2.095-7.113, P<0.0001).
3. Patients with EROS 2 compared with 1 were more
likely to require the use of powered sheaths, particularly
laser sheaths and require a femoral approach, but a pro-
longed procedure time and hospital stay. Both groups were
matched in terms of procedure-related major complica-
tions including deaths. However, patients with EROS 2
were more likely to suffer all-cause in-hospital major com-
plications including deaths [15].

DISCUSSION

It is necessary to determine a risk assessment for
safety TLE. Risk assessment provide an ability to iden-
tify the high-risk patients and refer them to high-volume
center. The proposed scores, especially SAFeTY TLE and
EROS scores, are based on the data analysis of large po-
pulation and the risk management of major complications
is multifactorial.

The great advantage of SAFeTY TLE score is an
easy-to-use calculator which is available online and be-
come a useful option for making decision of TLE in clini-
cal situation.

The SAFeTY TLE score showed that the sum of the
dwell times of leads planned for extraction per patient is
the most sensitive parameter, which depended both on the
age of the lead and on their number.

The authors of the EROS score proposed a ‘traf-
fic light system’ to risk stratify patients into low (EROS
1: green), intermediate (EROS 2: yellow), and high risk
(EROS 3: red). They proposed that the highest risk pa-
tients (EROS 3) should be considered to have their TLE
performed in a high-risk environment (hybrid operating
room) with immediate surgical assistance available, with a
cardiac surgeon present in procedures. Patients with EROS
2 are at intermediate risk of complications could have TLE
performed in an environment with formalized surgical
back-up (nominated cardiac surgeon available to perform
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thoracotomy/sternotomy but not present during the proce-
dure). EROS 1 patients may be suitable for a low-risk en-
vironment however surgical back-up is still required. The
decision of where to perform EROS 1 and 2 should also
consider frailty, additional important comorbidities, and
adverse lead characteristics such as dual-coil ICD leads

Table 4.
Risk score EROS [15]

EROS 1 EROS 2 EROS 3
Pacemaker | Pacemaker lead <15years | Pacemaker
lead 15years | or ICD lead <10years lead >
from implant | from implant and either: 15years
ICD lead congenital heart disease, from implant
<10years initial implant when the ICD lead
from implant | patient was <l5years old, | > 10years

chronic kidney disease and | from implant

serum creatinine >2 mg/
dL, infectious indication
for extraction and any one
of the following: white cell
count > 12 x 10°/L, positive
blood culture, vegetation
on transoesophageal
echocardiogram

Note: ICD - implantable cardioverter-defibrillator.

Lead age

> 3 years +1
> 5 years +2

>10years +3

MB score

Lead Number e

Passive fixation +1

=2leads i ICD lead +1

Figure 2. Scheme for calculating the extraction
complexity index MB-Score [14].

100

80

B Advanced exiraction
60
m Complete success

m Complications
40 4

Rate on total extraction (%)

20 4

04
0 1 2 3 4 5 6

MB Score

Figure 3. Validation of the MB score: blue - extraction
using a laser, rotary dilator or femoral access, red - full
efficiency, green - complications [14].
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that are associated with an increased risk of procedural-
related complications.

In our opinion, this strategy seems to be complicated
in risk assessment and planning procedures. Cardiac surgi-
cal assistance should be available in all TLE procedures.

We think that Kancharla K et al and RISE scores
are easier in use for determination patients in appropriate
volume center for TLE. Notably, only Kancharla K et al
score used computed tomography to determine a risk-stra-
tification of TLE. Another significant issue is the impor-
tance of prediction in postoperative period, which is stu-
died in EROS score. Notably, patients at intermediate risk
(EROS 2) compared with low risk (EROS 1) were more
likely to suffer all-cause in-hospital major complications
including deaths, driven by heart failure and sepsis. These
excess nonprocedural-related complications and deaths
may also be explained by the significantly higher incidence
of systemic infections in EROS 2 patients which is known
to result in prolonged hospital admissions and worse long-
term outcomes [17]. It suggests these patients should be
closely monitored post-procedure to ensure any complica-
tions are managed effectively.

There is no doubt if we speak about lead extraction
with the present lead or pocket infection. In this case
we choose the intervention strategy: who, where and
what tools should be taken. Another question is what
we should do with abandoned lead without any sings of
infection. Shall we extract abandoned noninfected leads
and which way? We hope that analyzed scores will help
to answer this question. If the risk of extraction is too
high, it is better do not touch nonfunctional lead and
implant the new one.

We performed 217 TLE for the last 10 years. The
mortality rate is 0.9% (2 patients). In the first case, patient
died because of TLE of 10-year-old ventricular PL using
a rotation dilator sheath. The lead was implanted in the
anterior wall of the right ventricular outflow tract, where
cardiac avulsion happened during procedure. In the second
case, patient also died after TLE of 9-year-old PL using a

55

rotation dilator sheath. Moreover, the lead was implanted
in the interventricular septum. Operation was complicated
by an extended injury (about 2 cm) of the right atrium with
the passage to the inferior vena cava, where the lead loop
was fixed.

Both patients were in the low-risk group according
to EROS and SAFeTY TLE score, according to LED score
10/11 points, according to MB score - 3 and 2 points out of
6, according to Kancharla K et al score - intermediate-risk,
and only in RISE score both patients were in high-risk
group. None of the scores doesn’t take into account the
place of lead fixation, which resulted in adverse outcome
in both our cases.

CONCLUSION

Therefore, all considered scores indicate that the
main risk factor is the dwell time of lead planned for
extraction. In addition to determining the risk of major
complications, both directly related to the intraoperation
and postoperative period, the main goals are to determine
the place of TLE, to predict all the necessity tools (laser
sheath, rotational dilator sheath, transfemoral approach of
TLE) and the team performing the intervention. Currently,
it is recommended to perform the procedure in a hybrid or
cardiac operating room equipped with an angiograph, with
surgical assistance available (if operation performed by an
electrophysiologist).

TLE has been included in the list of high-technical
medical care since 2021. As a result, the number of such
procedures will continue to increase. According to our ex-
perience, we believe that the initial stage of development
of TLE procedure, which is currently taking place in the
Russian Federation, RISE, and Kancharla K et al. scores
are optimal for risk assessment for TLE safety. However,
the best strategy would be to use several scores. In our
opinion, it should be RISE and EROS scores. The EROS
score allows you to predict the postoperative period.

We believe that it will be necessary to search for new
risk factors and develop new TLE risk scores in the future.
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The current single-factor prognostic scale for the risk of ventricular tachyarrhythmia in patients with chronic heart
failure and reduced left ventricle ejection fraction is considered by most experts to be inconsistent with modern medicine
and should be modified. This position directs the efforts of researchers to search for additional prognostic factors, such as
serum biomarkers. The last may reflect the state of cardiomyocytes and extracellular cardiac matrix, as well as endoge-
nous and exogenous impacts to these structures. Such information may be important in determining the probability of the
presence of myocardial pro-arrhythmic substrate and the electrophysiological conditions necessary to realize its potential.

The data presented in this review suggest that concentrations of serum biomarkers may provide additional information
for the estimation of personalized arrhythmic risk, which should help to avoid the clinical underestimation of the risk of
sudden cardiac death and be a determining factor in the decision to implant a cardioverter-defibrillator.
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According to the World Health Organization, diseas-
es of the cardiovascular system are the leading cause of
death. Thus, in 2016 about 18 million people died due to
cardiac pathology, accounting for 30% of all deaths during
this period. One of the main mechanisms for the realization
of death in this category of patients is the occurrence of
sudden cardiac death (SCD), usually due to the induction
of fatal ventricular tachyarrhythmias (VT) [2]. In the struc-
ture of the causes predisposed to SCD, the leading is isch-
emic heart disease and hereditary channelopathy. Mean-
while, it has been proven that the development of chronic
heart failure with a reduced left ventricle ejection fraction
(HFrEF) is an important predictor of such an unfavourable
outcome [3].

Conducted clinical trials MADIT and SCD-HeFT
showed that the use of implanted cardioverter defibrilla-
tor (ICD) in patients with HF and left ventricle ejection
fraction (LVEF) less than 35% who have a high risk of
VT, enables effective prevention of SCD in both ische-
mic and non-ischemic causes of HF [4,5]. The prom-
ising data obtained formed the basis of the concept of
preventive implantation of ICD, enshrined as the class
I of current international and national clinical recom-
mendations [6, 7]. Meanwhile, the implementation of
this approach has shown that LVEF does not possess

© Autors 2022

sufficient specificity and sensitivity in the selection of
candidates for ICD implantation for primary prevention
of SCD [8]. Thus, according to F. Merchant et al. 67% of
patients with ICD (16,930 patients) did not experience
shock within the first 5 years after implantation [9]. It
has been shown that inappropriate ICD therapy is ap-
plied on average in 22 per cent of cases of ICD implan-
tation for primary SCD prevention [10].

Various pathophysiological mechanisms may be
at the origin of VT in patients with HFrEF including
increased automaticity, trigger activity, and/or re-entry
formation [11,12]. The electrophysiological conditions
required to implement these scenarios arise with the
progression of HF, ischemia, and hereditary myocar-
dial diseases. The required pro-arrhythmogenic sub-
strate appears because of the remodeling of the cardiac
extracellular matrix (ECM), a connecting component
that acts as an information center, accumulating and
transporting signal data for all cells of the organ [13]
(Fig. 1). This process is believed to be triggered by
myocardial stress, ischemia, necrosis, and myocardial
inflammation directly involving various biological sig-
naling proteins [14]. Changes in the concentration of
these agents in the blood may indicate anatomical and
functional transformations of the cardiac ECM which
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may have an arrhythmic potential [15] and for this rea-
son may provide additional information for risk strati-
fication of VT [16].

Given the discrepancy between the current criteria
for selecting patients with HFrEF for ICD implantation
and the real risk of life-threatening VT [8], the study of the
predictive capabilities of such biomarkers is particularly
relevant. The objective of the review was to provide acces-
sible information on the use of blood biomarkers to predict
the likelihood of VT in patients with HFrEF.

DEFINITIONS AND CLASSIFICATION
OF BIOMARKERS

According to the definition proposed by the Food and
Drug Administration «Biomarker is a defined characteristic
that is measured as an indicator of normal biological pro-
cesses, pathogenic processes, or responses to an exposure
or intervention, including therapeutic interventions» [17].

Morrow and de Lemos formulated 3 criteria that
determine the prospects of clinical use of a biomark-
er [18]. First, accurate and reproducible measurement
should be available to the clinician at a reasonable cost
and within a short period of laboratory analysis. Secon-
dly, a biomarker should provide information that is not
available through a thorough clinical examination. Fi-
nally, the data obtained on the level of biomarker should
be relevant for clinical decision-making. Many of the
biomarkers discussed in this review do not meet all three
criteria. However, rapidly evolving technologies could
change the way concentrations are measured soon, re-
ducing the cost and time of analysis. Therefore, in our
view, the principal criterion for the relevance of discus-
sing an agent should be the presence of a causal link
between the change in its concentration and the onset of
a clinically significant event.

: f/ N Brain
Kidneys

'\

Adipose

CARDIOMYOCYTES

MICROENVIRONMENT

stress/stretch extracellular matrix
injury inflammation
apoptosis oxydative stress

Fig. 1. Triggers that affect cardiomyocytes cause changes in myocardial structure
and function (hypertrophy, apoptosis, intracellular metabolism, contraction
modulation). The modification of the micro- and macroenvironment of
cardiomyocytes initiates the emergence and progression of heart failure, creates
ideal conditions for the implementation of the arrhythmic scenario of sudden

cardiac death. ROS - active oxygen species.
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Although biomarkers have long attracted the at-
tention of researchers, there is no single classification of
these agents. Califf R.M. proposed that the classification
be based on the possibility of using biomarkers to evalu-
ate clinical outcomes. By this, identify diagnostic, moni-
toring, pharmacodynamic/response, predictive, prognostic
biomarkers as well as susceptibility/risk and safety bio-
markers [19]. The same agent in different situations can be
referred to in different categories. Based on this position
a more practical pathophysiological classification is based
on the mechanism of influence on the endpoint. It emits
biomarkers of inflammation, oxidative and myocardial
stress, myocyte and fibrosis damage, and neurohormones
[20]. From the point of view of the pathogenesis of cardiac
remodeling, in our opinion, it is more convenient to use
the systematization of biomarkers, based on the presence
of interactions with cardiomyocytes, their micro-and mac-
roenvironment [21].

New agents are described every year which are test-
ed for the practical value and implementation potential
of the clinic. In this regard, a common nomenclature of
these agents would help to systematize existing data and
help the clinician to understand the diversity of existing
biomarkers.

PREDICTIVE CAPABILITIES OF BIOMARKERS
IN DETERMINING THE RISK OF VT
IN PATIENTS WITH HFREF

The advantage of using biomarkers is that it is pos-
sible to assess the probability of occurrence of a clinical
adverse event. For the subject under discussion, it is the
occurrence of stable VT. The emergence of highly sen-
sitive biomarkers in patients with HFrEF suggested that
this information could be used to calculate personalized
arrhythmic risk. This should help avoid clinical underes-

timation of the risk of SCD and
become defined in the decision

Collagen .
. to implant ICD.
B Biomarkers associated with
[ t .
SRR a state of cardiomyocyte

Myocyte stress/stretch
One of the first biomar-
ROS kers used in HF patients were
natriuretic peptides (NPs), es-
pecially the B-type natriuretic
peptide (BNP). It is released in
the heart ventricles in response
to increased ventricular blood
volume and overload in the form
of prohormone (proBNP). When
it is split, a biologically active
aminoacid BNP and an inert
N-terminal proBNP (NT-proB-
NP) are formed, the level of
which allows not only to predict
the clinical decompensation of
HF, but also to stratify the risk
of adverse clinical events in pa-
tients with HFrEF [22].

It is known that NPs cause
a dilation of the afferent and con-
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traction of efferent renal arterioles, an increase in kidney
blood flow, and a rate of glomerular filtration, inhibition
of sodium and water reabsorption. The point of NPs ap-
plication about the structure of the cardiac ECM seems to
be related to inhibition of renin and aldosterone secretion,
and suppression of the activity of the sympathetic nervous
system [23]. Thus, elevated concentrations of NPs may
indicate increased activity of myocardial proliferation and
hypertrophy processes which may result in the occurrence
of a VT arrhythmic substrate [24].

In a study that included 521 patients with myo-
cardial infarction, the level of NPs indicated the risk
of subsequent episodes of SCD independent of clini-
cal variables and LVEF (hazard ratio (HR) 3.39; 95%
confidence interval (CI) 1.22-9.45; p-0.037) [25]. Other
investigators have shown that an increase in NPs in HF
patients with significant systolic dysfunction (LVEF <
20%) is associated with a high risk of SCD only at an
initially prolonged QTc interval on the ECG (odds ratio
(OR) 1.63; 95% CI 0.54-5.12; p<0.001). Several studies
indicate both associations between high concentrations
of NPs and VT occurrence including those with previ-
ously implanted ICD (Table 1) and the opposite [27, 28].
The high predictive expectations of NPs were largely
overestimated, including due to the large variability in
the concentration of these agents in different clinical
situations. For this reason, there is now a growing view
that the clinical significance of NP studies lies in the
identification and assessment of myocardial stress and
decompensation of HF [29].

The stimulating growth factor encoded by the gene 2
(ST-2) belongs to the interleukin receptor family and has
two isoforms: soluble (sST-2) and transmembrane, em-
bedded in the cell membrane and acting as a receptor for
interleukin 33. It is believed that sST-2 is a biomarker of
fibrosis, inflammation of sympathetic hyperactivation, and
myocardial stress. The high concentrations of sST-2 (over
36.3 ng/ml) are associated with adverse clinical outcomes
of HF. In the subanalysis of the MADIT-CRT study (Multi-
center Automatic Defibrillator Implantation Trial - Cardiac
Resynchronization Therapy) increase of the soluble form
of growth-stimulating factor (sST-2) more than 35 ng/ml
acted as an independent predictor of SCD or sustained VT
paroxysm [30]. Similar conclusions were reached in the
HF-ACTION study [31].

In literature reviews of sST-2 prognostic potential in
HF patients’ data from Pascual-Figal et al. is often used.
It has been shown that elevated levels of this biomarker
lead to a 4.56-fold increase in SCD rate (95% CI 1.31-1.59;
p=0.017). A combination of high levels of NT-proBNP and
sST-2 were identified in 74% of examined HF patients with
VT occurred [32]. However, it is not always indicated that
a study included HF patients with LVEF <45%, so that the
results are highly unlikely to be extended to a cohort of
patients with HFrEF.

Myocyte injury

Cardiac troponins are the most used myocardial ne-
crosis marker in the clinic. Most of the published papers
suggest that a study of their concentrations in HF patients
cannot provide reliable information to determine the risk of
future arrhythmic events (Table 1).

REVIEWS

Myocyte apoptosis

After the damage to cardiomyocytes, oxidized pro-
ducts, and ECM proteins are released into the blood and
activate the inflammatory reactions. The action of proin-
flammatory cytokines leads to activation of fibroblasts and
cardiomyocytes of the inflammation site, and initiation of
mechanisms of apoptosis. Heart-type fatty acid-binding
protein (H-FABP) is one of the markers of these processes.
Elevated concentrations of this biomarker are associated
with a high probability of adverse cardiovascular events,
including VT [14]. It has been demonstrated that according
to H-FABP levels risk stratification can be performed in
HF patients: concentrations above 4.3 ng/ml can act as an
independent prognostic factor for the delivery of appropri-
ate ICD therapy and cardiac death [33].

Other known biomarkers of myocardial apoptosis
(soluble FAS ligand; growth differentiation factor-15) are
likely to be used to evaluate HF status, especially in pa-
tients with ischemic heart disease. However, the predictive
value of these biomarkers for future VT reported in the lite-
rature is contradictory [21, 34].

Microenvironment biomarkers

Cardiac ECM

Studies have shown a change in the concentrations of
enzymes regulating the composition of the cardiac ECM
in the blood of patients with cardiovascular diseases: the
normal ratio of matrix metalloproteinases (MMP) and their
tissue inhibitors (TIMP) is disturbed [35], the number of
proinflammatory cytokines (tumor necrosis factor-a, inter-
leukin-1, S-reactive protein, galectin-3) that initiate MMP
synthesis increases [36]. This leads to the progression of
fibrosis and the formation of an anatomic and electrophy-
siological substrate for VT occurrence.

A promising area for biochemical markers with pre-
dictive significance for the VT occurrence is the determina-
tion of the level of collagen exchange products (C-terminal
collagen propeptide type 1, C-terminal telopeptide of type
I collagen, MMP, TIMP) indicating the ECM remodeling.
It has been demonstrated that the level of these markers
in peripheral blood correlates with the extent of myocar-
dial fibrosis and has an association with the probability of
the delivery of appropriate ICD therapy in patients with
HFrEF [37].

Known triggers that initiate myocardial fibrosis are
hypoxia, chronic inflammation, and hemodynamic myo-
cardial overstretching. Inflammatory myocardial cells
begin to express several signaling proteins under the in-
fluence of these factors. That activates fibroblasts and initi-
ates remodeling of the cardiac ECM. Galectin-3, a soluble
B-galactosidase-binding glycoprotein released by activated
heart macrophages, is one of such biomarkers [38].

In general, the analysis of the literature shows that
the level of galectin-3 increases during inflammatory and
proliferative processes. Experimental and clinical studies in-
dicate the involvement of this biomarker in the stimulation of
aldosterone-induced fibrosis and myocardial remodeling [39,
40]. Moreover, some authors point to the existence of a direct
positive correlation between the concentration of galectin-3
in the blood and the presence of arrhythmic substrate in the
myocardium [41], capable of manifestation in life-threate-
ning VT [42] and causing an arrthythmic storm [43].
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Russian researchers on a relatively small cohort of
ischemic cardiomyopathy patients (ICMP, 40 patients)
have demonstrated that an increase in the concentration
of galectin-3 >10.95 ng/ml is an independent predictor
of future stable VT (p=0.044) [16]. Similar results were
presented by Tayyar Akbulut et al. After separating 92
patients with non-ischemic cardiomyopathy depending
on the level of galectin-3 in the blood, a higher inci-
dence of unstable VT, stable VT and ventricular fibrilla-
tion (VF) in a group with an increased level of studied
biomarker was found (p < 0,0001; p <0,002; p < 0,026;
respectively) [44].

A group of authors from Brazil presented the opposite
results, according to which the elevated level of galectin-3
in non-ischemic cardiomyopathy patients (148 patients,
median of observation - 941 days), estimated immediately
after inclusion in the study, did not act as a predictor of fu-
ture major arrhythmic events (stable VT, appropriate ICD
therapy, SCD episode), although associated with general
mortality [45]. There were no galectin-3 associations at
risk in another study including 1,440 HF patients [46].

Inflammation

Inflammation is a universal response to various
damaging factors. In HFTEF patients’ inflammatory reac-
tions are involved in the damage of cardiomyocytes, play
an important role in the implementation of their apoptosis
and the reconstruction of the cardiac ECM. The severity of
the inflammatory response in each case is determined by
the interaction of pro-and anti-inflammatory cytokines and
the change in their concentration in the blood can indicate
the HF status [47].

A CAMI-GUIDE study on 300 ICD patients investi-
gated the prognostic role of C-reactive protein in the deve-
lopment of SCD or VT/VF in patients with ischemic heart
disease with LVEF less than 30% [48]. According to a two-
year observation, the primary endpoint was 17.3%. It has
been shown that an increase in C-reactive protein of more
than 3 mg/l is not associated with SCD or VT/VF but this
information can be used to predict HF mortality.

Another large study of PROSE-ICD (1189 patients
were included, 4-year observation period): an increase in
inflammation biomarkers (C-reactive protein, IL-6, tumor
necrosis factor o) as well as biomarkers of neuro-humoral
activation and damage of cardiac myocytes (proBNP and
cardiac troponin T) was found to increase the risk of death
but does not predict the delivery of ICD therapy [49].

Oxidative stress

Oxygen is an essential element of cell life, which ac-
tivates many intracellular enzymes. However, during the
metabolism process, a small amount of oxygen is conver-
ted to superoxide anions (highly toxic oxygen radicals).
Active oxygen species (reactive oxygen species - ROS)
cause the destruction of intracellular structures, triggering
oxidative stress.

The experiment showed that ROS by influencing
intracellular ion channels, lengthens the duration of ac-
tion potential (AP), enhancing the trigger potential of
arrhythmic substrate [50]. The dispersion of the AP at
different sites of the myocardium creates conditions for
the occurrence of VT with re-entry mechanism. In ad-
dition to the described mechanisms arrhythmic effects
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of oxidative stress are realized through the disruption
of inter-cellular contacts and the disorganization of the
cardiac ECM [51].

A gamma-glutamyl transferase may be of interest in
the context of the issue under study. It is one of the mar-
kers of the ineffectiveness of antioxidant protection, its in-
crease in the concentration in the blood indicates oxidative
stress exacerbation. Zhou et al. in their prospective study
concluded that gamma-glutamyl transferase concentration
> 56 U/L can predict a high probability of future VT and
appropriate ICD therapy [52].

Macroenvironment biomarkers

Adipokins

Obesity is a known cardiovascular risk factor. The
most dangerous is abdominal obesity, in which hyper-
trophy and hyperplasia of adipocytes lead to an increase
in the number of macrophages and an increase in the
secretion of hormone-like substances - adipokines. Mo-
lecular mechanisms explaining the association of obesi-
ty with increased propensity for VT occurrence are not
fully disclosed. Direct effects are thought to be associa-
ted with myocardial fat infiltration, which initiates fi-
brotic remodeling. Increased adipokines secretion leads
to autonomic dysfunction, enhances local inflammation,
and oxidative stress, and stimulates cardiomyocyte
apoptosis [53]. There is evidence in the literature that
elevated adiponectin is associated with a pathological
prolongation of the corrected QT interval on the elec-
trocardiogram - a sign of the electrical instability of the
myocardium [54]. The contribution of leptin to the oc-
currence and maintenance of ischemic VT was proven in
the experiment [55].

Neurohormones

Progression of HF leads to hyperactivity of neuro-
humoral systems as a compensatory response to worsen-
ing systolic function of LV. Neurohormones secreted into
the blood (adrenaline, noradrenaline, adrenomedullin, co-
peptin, renin, angiotensin II, aldosterone) increase myocar-
dial contraction, but at the same time increase the heart
rate and AP, lengthen the refractory period of the ventricle,
change the physiological direction of repolarization propa-
gation, forming regional electrical heterogeneity [56].

Even though in preparing this review we were not
able to find a work indicating a correlation between the
concentration of these biomarkers in the blood and the risk
of VT in patients with HFrEF, there is the data that may in-
dicate such a relationship. The large clinical studies avail-
able have shown neurohormonal blockade to be effective
in preventing VT [57].

The experiment showed that mice having elevated
angiotensin II levels exhibited pronounced myocardial
hypertrophy, bradycardia due to atrioventricular conduc-
tivity disorder and increased propensity for sudden ar-
rhythmic death [58].

Increased secretion of aldosterone in HF patients is
primarily a cause of electrolytic imbalance. In addition to
this, it has been proven in laboratory studies that elevated
concentrations of aldosterone contribute to myocardial fi-
brosis, endothelium dysfunction and perivascular fibrosis,
as well as increased activity of the sympathetic part of the
autonomic nervous system [59].
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Renal Markers

Patients with chronic kidney disease are at high
risk of VT [60]. The electrical instability of the myocar-
dium in renal dysfunction is mainly due to the stimula-
tion of the renin-angiotensin-aldosterone system and the
increased secretion of aldosterone which promotes the
opening of sodium channels in collecting ducts. The trig-
gered pathophysiological cascade forms persistent arteri-
al hypertension and causes myocardial hypertrophy - an
anatomical substrate for the VT occurrence. Deo et al.
investigated the hypothesis of a link between the level of
kidney markers and the risk of SCD. After analyzing the
results of long-term observation (10 years), the authors
found that renal dysfunction, estimated by the concen-
tration of cystatin C (but not by the level of creatinine or
the glomerular filtration rate), had a connection with an
episode of SCD in the future [61].

Kidneys are an important organ involved in main-
taining a constant electrolyte composition of blood. Ac-
cordingly, when impaired kidney function, the physio-
logical balance of electrolytes is disturbed which causes
depolarization of the resting membrane potential, a de-
crease in sodium channel activity, and shortening of the
AP. However, the effective refractory period is lengthe-
ned, continuing after repolarization (post-repolariza-
tion refractoriness). Hyperkalemia and hypocalcemia
developing in chronic kidney disease can manifest on
ECG by lengthening the QT interval clinically mani-
fest by bradycardia, accelerated junctional rhythm, and
even VF [62].

PROSPECTS FOR THE USE OF BIOMARKERS
IN BCC RISK STRATIFICATION

Undeniable interest in the new predictors of SCD,
among which are often mentioned blood biomarkers, is
due to the imperfection of the current system of stratifica-
tion of arrhythmic risk that regulates indications for ICD
implantation as the most effective mean of preventing this
HF outcome. The material presented in this review gives
us optimism about this perspective, especially if we use a
combination of clinical, instrumental and laboratory prog-
nostic factors to solve this problem.

For example, the well-known Seattle Heart Failure
Model, created to assess the survival of HF patients and
validated to predict SCD in this category of patients [63],
suggests the clinician use a range of indicators, including
hemoglobin levels, sodium, and cholesterol. In another
predictive model, in addition to sex, race, several data and
ECG features, information on the content of the biomarker
NT-proBNP in the blood was added [64].

The combination of several laboratory parameters
likely increases the diagnostic value of the predictive
algorithm. Thus, the authors of the MUSIC study by
the results have created a model that allows for calcu-
lating the individual risk of SCD in an HF patient. Cre-
atinine clearance, NT-proBNP, and troponin were used
to calculate the risk, with predicted and actual SCD
rates of 91.7% and 89.6% respectively [65]. At the
same time, while testing the hypothesis about possi-
ble prognostic values of potassium, sodium, creatinine,
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and hemoglobin levels in the blood of patients with HF,
an international multi-center ATLAS study found that
only the value of creatinine can act as an independent
predictor of SCD (p<0.05) [66]. Scott et al. having in-
vestigated 5 different biomarkers at once, concluded
that concentrations of NT-proBNP and sST2 may be
useful in determining the probability of survival after
ICD therapy [41]. However, no reliable results have
been obtained on the correlation between the level of
biomarkers in the blood and the risk of primary mani-
festation of VT (Table 1).

High expectations can be placed on the study of
blood biomarkers in conjunction with the investigation
of instrumental predictors of VT, the most important
of which is now considered to be late gadolinium en-
hancement during contrast cardiac magnetic resonance
imaging [67]. It has been proven that there are strong as-
sociations between N-terminal propeptide 1 and 3-type
procollagen, galectin-3, ST-2 concentrations, and the
presence of contrast accumulation in the myocardium
which, according to researchers, points to the possibility
of sharing these markers for better diagnosis of myocar-
dial fibrosis [68].

In our view, a significant limitation of the multi-fac-
tor predictive models developed in the coming years,
using data from clinical, laboratory and instrumental
methods, is the relatively small number of participants.
The large clinical studies presented in the literature on
this subject are generally retrospective and do not allow
the inclusion in the multi-factor analysis of the results of
modern cardiovisualization techniques that can be per-
formed at present. Importantly, in many of them, end-
points were recorded without the use of long-term rhythm
monitoring. For this reason, on the one hand, some of the
fatal episodes may have been misinterpreted as SCD, on
the other hand, the VT occurring in the absence of effects
on hemodynamics may have been untreated. The reasons
given once again underline the urgency of carrying out
research work in the context of the request to modify the
existing system of stratification of arrhythmic risk of pa-
tients with HFrEF.

CONCLUSION

The primary prevention of cardiovascular diseases is
based on accurate risk stratification. The current one-factor
scale of prediction of VT risk in HF patients, according to
most experts, does not meet the requirements of modern
medicine and should be modified. The data presented in
this review allow consideration of the use of blood bio-
markers in future predictive algorithms.

To date, the prospect of finding a single blood bio-
marker that is sufficiently sensitive and specific to solve
these problems seems unlikely. This directs research to-
wards the development of diagnostic panels of biomarkers
capable of assessing various pathophysiological mecha-
nisms of VT. Information about blood biomarkers can
complement the results of an instrumental search of VT
substrate (ultrasound techniques, contrast magnetic reso-
nance cardiac imaging) and increase the diagnostic value
of multi-factor predictive models.
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after previous slow pathway catheter ablation;, ECG features of the tachycardia and results of electrophysiological testing
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In the first issue of the “Journal of Arrhythmology”
of 2022, the article “Atrial ectopy during paroxysmal su-
praventricular tachycardia” was published. The readers
of the journal were granted access for remote analysis
of the Holter electrocardiogram monitoring (HEM) data
of a 64-year-old female patient. In the course of the 72-
hour HEM were registered paroxysms of supraventricular
tachycardia, which in our opinion had several interesting
electrophysiological particularities.

Tachycardia initiation with an atrial ectopic beat
(AEB) with a marked prolongation of PQ interval allowed
us to suggest their conduction through the slow pathway of
the atrioventricular node and define it as an atrioventricu-
lar node reentrant tachycardia (AVNRT). At the same time,
it was impossible to ignore that during sinus rhythm, the
patient had atrioventricular (AV) block 1 degree, and a PQ
interval length of 300 ms. Interestingly, tachycardia heart
rate without physical activity did not increase to more than
115 beats per minute. This certainly required an explana-
tion. It was clear that presence of AV block 1 degree and
the long tachycardia cycle length can be associated as a
result of antiarrhythmic drug administration, as well as by
a previous radiofrequency ablation procedure.

After request information, it was possible to know
that the patient underwent AVNRT substrate ablation. It is
likely that this procedure is associated with both a rela-
tively low conduction velocity in the slow pathway of the
AV node, and, consequently, a low heart rate AVNRT, as
well as the presence of 1st degree AV block during sinus
rhythm, due to the presence of a zone of immediate con-
duction located below the re-entry loop.

© Autors 2022

With the HEM of patients with AVNRT and during
sinus rhythm, in some cases, it is possible to identify signs
of AV node dissociation into zones of fast and slow conduc-
tion. For these purposes, it is possible to use the histogram
of the distribution of PQ intervals, the scattergram of the
dependence of the PQ interval on RR and the graphic of the
PQ interval. In this case, despite the pronounced lengthe-
ning of the PQ interval, signs of AV conduction dualism
were not revealed, which, of course, does not exclude its
presence. These features can be found in the analysis of the
PQ intervals of atrial ectopic beats (Fig. 1).

Fig.1a shows a single AEB with a subsequent echo-
beat, which does not correspond to the data of automatic
analysis. The QRS complex of AEB beat is preceded by an
RR interval of 840 and not 654 ms. The P wave is indicated
by a red arrow, and the PQ interval is about 470 ms due to
excitation through the AV node slow pathway.

QRS complexes begin with pseudo-g-waves (blue
arrows), which actually reflect the beginning of atrial exci-
tation as a result of retrograde conduction excitation along
the fast pathway of the AV node. Due to a pronounced de-
crease in conduction velocity below the re-entry loop, ex-
citation spreads to the atrium earlier than to the ventricles
(the RP interval is negative). In the Fig.1b, the AEB con-
duction is carried out through the fast pathway in the AV
node. However, the value of the PQ interval exceeds 260
ms, which is associated with a slowdown in AV conduction
below the re-entry loop.

The most interesting feature of the AVNRT of this
patient, it is the presence of atrial ectopic activity, which
does not interrupt the course of tachycardia, but affects the
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duration of RR intervals (Fig. 2). It is obvious that these P
waves are not conducted to the ventricles, since the value
of the minimum PQ of atrial ectopic beat interval does not
exceed 130 ms, which is significantly less than the PQ in-
tervals registered during sinus rhythm, and contradicts the
idea of the presence of a zone of delayed conduction loca-
ted below the re-entry loop.

The Fig.2a clearly shows that the RR intervals, in-
cluding ectopic P waves, are substantially shorter than the
following RR intervals. The maximum difference in their
value exceeds 70 ms. AEBs conducting to the AV node out-
side the period of its full refractoriness (AEBs occur quite
late in the tachycardia cycle) cause tachycardia resetting
with further prolongation of the slow conduction.

The activation delay is due to the fact that the slow
pathway has already left the absolute refractory period,
but is still in the functional refractory period. On the other
hand, due to the depolarization of the atria, the AEB ret-
rograde conduction to the atria is blocked before the QRS
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complexes, following after the ectopic P waves, there are
no pseudo-g-waves (Fig. 2b). The mechanism of this phe-
nomenon is quite obvious. After an atrial extrasystole, the
atria are in the refractoriness, which hinders their coverage
as a result of retrograde conduction. It is important that this
does not interrupt the re-entry cycle and the tachycardia
continues. However, the end of the paroxysm is preceded
by an AEB.

To judge whether this played any role in the resto-
ration of sinus rhythm, in our opinion does not seem possi-
ble. The listed features of the AVNRT are illustrated by the
diagram shown in Fig.2c.

The patient was referred for repeated catheter abla-
tion of the slow AV pathway. During the electrophysiologi-
cal study, the programmed stimulation of the atria con-
firmed the presence of slow AV conduction, tachycardia
was triggered by single atrial stimuli (Fig.3). Single atrial
extrastimuli applied during tachycardia out of the refracto-
riness of the His bundle system led to a “reset” of tachy-
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Fig. 1. Atrial ectopic beats with conduction through the slow (a) and fast (b) pathways of the AV node. See
explanation in the text.
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AV node
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Fig. 2. Atrial ectopic beats during AVNRT: a - a fragment of Holter monitoring (limb leads are shown), b - the
lead V5 (pseudo-q-waves are clearly visible - blue arrows), c - the scheme of AVNRT and atrial ectopic beats. See
explanations in the text.
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cardia with a prolongation of the subsequent RR interval, single radiofrequency application in the posterior septal re-
while the extrastimuli during the refractoriness of the His  gion of the right atrium resulted in the elimination of slow
bundle did not affect the tachycardia cycle (no resetting). A pathway and rendered the tachycardia non-inducible.
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Fig. 3. Intracardiac electrophysiological study. CS - electrograms from a decapolar catheter in the coronary sinus.
RVa d - electrograms from a catheter in the right ventricle apex. (a) - induction of a typical AVNRT by a single
atrial extrastimulus; (b) a single extrastimulus during tachycardia during the refractory period of His bundle does
not reset the tachycardia, indicating the absence of atrial participation in the tachycardia circuit; (c) - a paired
premature ventricular beat caused by catheter oscillations in the right ventricle, the first ectiopic beat falls within
the refractory period of the His bundle, indicating the absence of ventricular myocardium participation in the
tachycardia circuit; thus, the tachycardia circuit is entirely within the AV junction, which confirms the AVNRT
mechanism. Note the “pseudo-q-waves” in lead III in beats 3, 5, and 6 in panel (a), as well as in panels (b) and (c).
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