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Iens uccnedosanusn. Hvnnianmayus kapouosepmepos—oepubpuiiamopos (KI) ooxazana ceoio s¢hgex-
musHoCmb 6 npoghuiakmuxe enezantoti cepoeunoi cmepmu. Oonaro akmugrnocms KJJ nocie umnianmayuu
He 6ce20a 603MONHCHO NPEOCKA3aAMb.

Lenb uccnedosanus — paspadomra NepcoHarusupOSaRHoOL MoOenu NPOSHO3a ANNApamHoll mepanuu y nayu-
enmos nocie umnaanmayuu KJ[.

Mamepuan u memoost. B ananusz Ovinu exniouensvt 76 nayuenmog ¢ umnianmupogannvimu K/, myscuun —
99,7%. Cpeonuii eospacm 51,9+ 10,6 cooa, ®K no NYHA 2,2+0,7 (cpeonuii). B meuenue nepuooa nabnio-
Oenus (hurcuposanu nepsudtvlie KOHeuUHble MOUKU. HCeyOOUKOBVI0O MAXUKAPOUIO, uopuiLiayuro sHemyooy-
KO8, JeKmpuiecKuil wimopm, a maxace 3nu3o0ut K/[-mepanuu. JJo u nocie umnianmayuu KOHMpoiuposaiu
OKI™-12. XM-DKT, 9xoKI u OKI evicokoeo paspewenusa c oyenkou IKI -mapkepos anexmpuuecxoii necma-
OUILHOCMU MUOKAPOQ.

Pesynvmamet. B meuenue 8,3 (6,8; 21,3) mec nepsuunvle Koneunvle mouku, 6 mom uucie snuzo0vt UK/ [-me-
panuu, ovliu 3agukcuposanvl y 42 (55,3%) nayuenmos, y ocmanvhvix 34 (44,7%) — nem. Y nayuenmos
¢ onuzooamu UK/[-mepanuu 3Hauumo svluie ObLIu 4acmomsl caxapHo2o ouabema 2-20 mund u nekmpuye-
cko2o wmopma 6 anamuese (p <0,001). Cmamucmuuecku snauumo nudxce ovina YCC (p =0,0104). 3nauumo
sviwe — yeon QRS-T (p=0,0003), onumenvnocme unmepeara QTc (p=0,0035), % namonozuueckou anv-
mepnayuu T-eonnvt (p =0,009), a maxoce oucnepcuu unmepsanos QRS, OT, JT u Tpeak—Tend (p < 0,001).
Ommeueno bonee HuzKoe 3HaueHue Hakaona mypoyienmuocmu cepoeyrnoeo pumma (p =0,0312).
Paspabomana mooens npoenosa eepoamuocmu K/-mepanuu nocie umnianmayuu na ocnose K[ -mapke-
P06 anekmpuyeckoli Hecmabunvhocmu muokapoa. [lnowads noo ROC-kpusoii cocmasuna 0,902 npu 95%
I 0,86-0,95, p< 0,001, uyscmeumenvrocms — 85%, cneyughuunocmo — 77%, a 0015 KOPPEKMHOU KAACCU-
Gurxayuu — 80,7%.

3aknrwuenue. Y nayuenmos nocie umnianmayuu K/ coxpansemes 6icoKutl puck peyuousupyrouux Heeiy-
Odoukoguix apummuti. Caxaprulii ouadem 2-20 muna, 21eKmMpudecKull Wmopm 8 aHamHese, a makice 3HAUU-
MO BbICOKAA IEKMPUHECKAS, HECMAOUTLHOCHb MUOKAPOA ABTAIOMCA NPEOUKMOPAMU ANNAPAMHO20 JleYeHUs
¢ npumenenuem umnianmupyemoix UKJJ.

Knwueesvie cnosa: jnceny0oukosas apummus, Kapouoeepmep-0eqpuopuiisamop, s1eKmpuiecKkds Hecma-
OUTLHOCb MUOKAPOQ, DTIEKMPOKAPOUOSPAPUS BbICOKO2O PA3PEULeHUS
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Purpose. The implantable cardioverter-defibrillator (ICD) has proven to be successful opinion for sudden

cardiac death prevention. But the activity of ICD is not always possible to predict.

Purpose. The development of a personalized prediction model for ICD-therapy in patients after implantation.

Material and methods. The analysis included 76 patients with implanted ICDs, of whom 99.7% were
male. The mean age was 51.9+10.6 years, and the NYHA functional class was 2.2+0.7 (mean). During
the observation period, primary endpoints were recorded, including ventricular tachycardia, ventricular
fibrillation, electrical storm, and episodes of ICD-therapy. ECG-12, HM-ECG, echoCG, and high-resolution

ECG to assess ECG—markers of myocardial electrical instability were monitored.

Results. During 8.3 (6.8, 21.3) months, primary endpoints, including episodes of I[CD-therapy, were observed
in 42 (55.3%) patients, while the remaining 34 (44.7%) did not experience them. Patients with I[CD-therapy
episodes had significantly higher frequencies of type 2 diabetes and a history of electrical storm (p <0.001).

Heart rate was significantly lower in these patients (p=0.0104). Significantly higher values were found
for the QRS-T angle (p=0.0003), QTc interval (p=0.0035), percentage of pathological T-wave alternans
(p=0.009), as well as dispersions of ORS, QT, JT, and Tpeak-Tend intervals (p <0.001). A lower heart rate
turbulence slope was noted (p=0.0312).

The prediction model for the probability of ICD—therapy after implantation was developed based on ECG-

markers of myocardial electrical instability. The area under the ROC-curve was 0.902 with a 95% confidence
interval (0.86—0.95), p <0.001, sensitivity and specificity were 85% and 77% respectively, and the proportion

of correct classification was 80.7%.

Conclusion. Patients after ICD implantation continue to have a high risk of recurrent ventricular arrhythmias.

Type 2 diabetes, a history of electrical storm, and elevated myocardial electrical instability are predictors of
1ICD-therapy after implantation.

Keywords: ventricular arrhythmia, cardioverter-defibrillator, myocardial electrical instability, high-

resolution electrocardiography

BBenenne

B XXI Beke KapAauoJOTHsl CTAJIKUBAETCA
C OJHMM M3 OCHOBHBIX BBI30BOB — IpEKAEBpe-
MEHHON CMEPTHOCTBIO Cpel MaLueHTOB, CTpaja-
IOIINX CEPJIEYHO-COCYUCTBIMHA 3a00JIeBaHUSIMH.
B 25% cnyuaeB BHe3amHas cepaeuHas CMeEpTb
(BCC) mposiBisieTcst B BUI€ TIEPBOM U MOCIETHEH
KIMHAYECKOH MaHudectanun 3aboneBanus [1].
Uccnenosanus nokaseiBaroT, uto BCC B 85-93%
ciryyaeB 00yCIIOBJICHA JKEJTyTOUYKOBON TaxXxHMKapIu-
eit OKT) nnu Gubpuusauueit sxkenyaouxon (DXK),
B TO BpeMs KakK Ha JOJII0 OpajinapuTMUi ocTaeTcs
Bcero 5% cimydaeB. MOXKHO CKa3arh, YTO MPOTHO3

u neyenne JKT/DXK Hepa3pbIBHO CBS3aHBI C Tep-
BUYHOH 1 BropuuHOU npodunaktukoit BCC.

B pe3ynbrare BbIIIOJHEHHBIX MHOTOLIEHTPOBBIX
uccnenopanuit MADIT II, SCD-HeFT, MADIT-
ICD, PREVENTION-ACHD, REFINE-ICD
U JIPYTHX JO0Ka3aHO MPEHMYIIECTBO ammapaTHBIX
MeToznoB nepBuuHoil npodunaktuku BCC mepen
¢bapmakonornueckumu. Mmeercst B Buiy MMILIaH-
Tauusi Kapauoseptepos-aepuodpuaTopos  (KJI)
wim pecunxponusupyoomux cucrem CPT-I. [pu
nmiutanTaiuu  KJI  apuTMOreHHass CMEpTHOCTb
3HaYMMO cHu3miack — Ha 50% (p=0,0001), a 00-
mast cMepTHocTh — Ha 28% (p=0,006) B cpaBHe-
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HUU ¢ (dapMakoTepanuend [2—5]. DTH pe3ynbTarhl
MOAYEePKUBAIOT (P (HEKTHBHOCTH M BaXKHOCTB arla-
paTHBIX METO/IOB JieueHHs B cdepe MpoduIaKkTu-
ku BCC.

Texnonorus nmrantanuu K]l pexomenmosa-
Ha MalUeHTaM C JOKYMEHTHPOBAHHBIMU CIyYasiMH
KT, ®XK, cTpyKTypHBIMH NOpa)XCHHSAMH CEpALA,
¢dpaxmueli Beiopoca (OB) neBoro xenymouka me-
Hee 35% u ucropueit 0OMOPOKOB HESICHOTO IreHe3a
[6]. OnHako, HECMOTPS HA STH PEKOMEHIAITNH, TIPH
IMPUHATHU PCUICHUA 06 HMIUIaHTalOuU COXPaHsACT-
Cs1 J10JIS1 HEOTIPE/ICTICHHOCTH. bynieT 1 ycTpoiicTBO
aJIeKBaTHO PEarupoBaTh Ha KEIYJOYKOBbIE TaXu-
ApUTMUH WJIH JUTUTEIBHOE BpeMsi OyleT HaXOIUTh-
CS B «CIIALLIEM PEKUMEY, BeIb AaHTHAPUTMUUIECKYIO
TEpaIuto, Kak paBuI0, HE OTMEHSIOT.

Juarnos, ¢gynknmonanbHbIi kiaacc mo NYHA
n Hu3kass OB He sABIAIOTCA JOCTATOYHO TOYHBIMU
npeaukropamu 1porrosa JKT/DX/BCC. Heymu-
ButenbHO, 4yto moutu 40% cimygaee BCC 3ape-
TUCTPUPOBAHBI y MALIUEHTOB C COXPAHEHHOW WM
yMepeHHo cHrkeHHoi OB [1].

WHTEepecHO OTMETHUTB, 4TO TONIBKO 1 U3 17 M-
wianTupoBaHHblX KJI, comiacHo wuccienoBaHuIo
MADIT 1II, u 1 u3 23, comacHO HCCIIE0BaHHUIO
SCD-HeFT, peanpHO cmacaer Xu3Hb MaIMEHTA,
B TO BpEMsA KaK OCTAaJIbHBIC YCTpOﬁCTBa HaxoasaT-
CSl B «CIIALIEM PEXKUME, WIIM BCTAET BOIIPOC O pe-
MMITIAHTAINH yCTPoicTBa [7]. DTO moguepKuBaeT
HEOOXonMMMOCTh OoJiee TOYHOTO OTOOpa MalueH-
TOB, KOTOPBIM pEAJbHO TpPeOyeTcss MMIUIaHTALHs
KJI, uTo0bI n30exkaTh HEHYKHBIX MPOLEAYp U He-
3¢ dexTHBHBIX BMemarenbcTB. OcTaercsi OTKPbI-
TBHIM BOIIPOC O TOM, KaK OIIPEeINTh ONTHMAIbHbIHN
MOMCHT JIA BBIIIOJIHEHUS UMIIJIAHTAIlUU. B cBete
9THX (DAaKTOPOB M3BECTHAs] LUTara «BUepa ObLIO
paHo, 3aBTpa OyJeT O3HO» MPHOOpeTaeT 0co0yIo
AKTYaJIbHOCTb, TOAYEPKHUBas BaKHOCTH CBOEBpE-
MEHHOI'O M TOYHOIO HPUHSTHS PELICHHs B aria-
paTHOM apUTMOJIOTUH.

[IpuBeneHHble JaHHBIE CBUACTEIHCTBYIOT
0 HEOOXOAMMOCTH YIYUIICHHS CYIIECTBYIOIIMX
METOJIOB O0TOOpa KaHJIMJIATOB HAa HMMILIAHTAIIUIO
KI ¢ wuenplo MHUHUMH3ALHUHA JIOKHOIIOJIOKH-
TenbHBIX pemeHnid. MccaemoBanme SCD-HeFT
BBISIBUJIO HECKOJBKO PHUCK-(AaKTOPOB MPOTHO3a
LIOKOBOHM Tepanuu, TaKUX KakK cepieyHas Hemo-
CTaTOYHOCTh HIIeMHUYECKOH dTHoNoruu, 111 pyHK-
unoHanbHbIN Ki1ace Mo NYHA, caxapHsiit quader
2-r0 THUIIA, TOBBILICHHBIH YPOBEHb KpEaTHHHUHA,
MOYeYHAasi HEJI0CTaTOYHOCTh, a TAKKE IMOKUIION
BO3pacT. BaxxHO 3aMeTUTbh, YTO TPH HAJUUYHH

BBICOKOW CTENIEHH KOMOPOUIHOCTH KIMHUYECKAs
3¢hHeKTUBHOCTL UMIUTAHTHPOBaHHOTO KJI MOXeT
OBITh CHUKCHA.

[loBbllIeHNE TOYHOCTHM TPOTHO3a KIMHHUYE-
ckori addexruBHocTH MUMIUIIaHTanmu K]l compsi-
XKEHO C y4eToM HMH(pOpMalHuUd O TeTePOTreHHOCTH
MIPOIIECCOB [Ie- M PeIoNiIpu3anun Muokapaa [8].
Tax, Mo naHHbIM MeTaaHajn3a 6 IEHTPOB, y 2668
nanguenTtoB ¢ KJ[ ycraHOBIeHO, YTO reTeporeH-
HOCTb KEJIyA0UYKOBOI'0 I'PaIn€HTa, Yol U IUIOIab
o komruiekcoM QRST sBisroTCS HE3aBUCUMBIMH
npenukropaMu anekBatHoil KJ/l[-tepamuu. Takue
OKTI-mMapkepbl JIEKTPHUECKONH HECTaOWIBHOCTH
MHOKap/a, KaK ajbTepHanusi T-BOJHBI, QparMeH-
Tanust komiuiekca QRS, mpocTpaHCTBEHHBINH yroi
QRS-T, cunnpom ymnunennoro QT u psin Apyrux
TaK)Ke XOPOULIO 3aPEKOMEH/I0BaJIM ce0sl B KaueCTBE
nporHoctrdecknx mapkepoB BCC, moatomy wmx
palroHalIbHO UCIIONIL30BaTh U TIPH ITPOTHO3E aJIeK-
BatHoi UK][-Teparuu [9-13].

3710 moMoxeT 0ojee TOYHO ONPENETUTh IPYII-
bl TAIIMEHTOB, KOTOPbIe OyayT Hanbosee BBITOIHO
oTBeuarh Ha MMILIaHTanuio KJI, u m1acT BO3MOx-
HOCTb MCKJIIOYUTh TE€X MALUEHTOB, y KOTOPbIX
OKUIaeMBIl pe3ynbTar He Oyaer nomydeH. Cieno-
BaTeJIbHO, pa3paboTKa METOJOB IIPOrHO3a BEPOST-
Hoctu K/[-Tepanuu (aHTUTaXWKapIU4eCKOM 1 1I0-
KOBOH) K HaCTOSIIEMY BPEMEHHU COXPaHSET CBOIO
Hay4HO-IIPAKTUYECKYIO aKTYaIbHOCTb.

Lenbto rccaenoBanus MOCTYKUIIa pa3padoTKa
MEPCOHATU3NPOBAHHON MOJEJIM TMPOrHO3a aria-
paTHOH Tepanuu y MAaLUEHTOB IOCje MMIUIAHTa-
uuu KJI.

MaTepnaﬂ N METOAbI

B uccnenoBanum npuHsiaM yyactue 76 manu-
€HTOB C JKHU3HEYTPOXKAIOUIUMHU KEITyIO0UKOBBIMHU
HapyIIEHUSIMA CEPJICYHOTO pPUTMA, B TOM YHC-
ne 99,7% myxuus. B nmepuozn ¢ 2020 mo 2023 .
JAaHHBIM ITallUCHTaM 6I)IJII/I YCIICIIHO MMILIIaHTHU-
poranbl KJI ¢upmer Medtronic. Cpenauii Bo3pact
y4acTHUKOB coctaBui 61,9+10,6 roma. Pactipene-
JICHWE JMArHo30B B HMCCIEIYyEeMOW TpyIIe CIeay-
fomee: umemmudeckas Oone3nb cepama (UBC) —
71,1%, xpoHuYeckasi cep/ieqHast HeJOCTaTOYHOCTh
(XCH) — 87,0%, aprepuanbHas THUIEPTCH3US
(Al) — 72,4%, wapmuomuonatuu — 33,6%, mo-
cTuH(papKTHBIA Kapauockiepo3 — 25,0%, caxap-
HbIM amaber 2-ro twuma — 10,5%, BpOXKICHHBIN
nopok cepauna — 2,2%. Cpennee 3HadeHue (QyHK-
[IMOHAIBHOTO Kiacca nmo kinaccudukanmu NYHA
coctaBmiio 2,2+0,7.
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B mpouecce nuHamuueckoro HaONOACHUS
y MaluueHTOB (UKCHPOBAIM IE€PBUYHBIC KOHEY-
HBIC TOYKH, BKIIOYAIOUINE PEIUIUBUPYIOIINE JKe-
TyqOoYKoBble Taxuaputmuu, Takue kak KT, XK,
ANEKTPUYECKUIA TITOPM, a Takke 330161 K/[-Te-
panuu. Jinst perucTpanuy apuTMUYECKUX U ara-
pPaTHBIX COOBITHMH HCHOJB30BAJIM IPOrpPaMMarop
Medtronic Care Link.

Jo u nocne nmmnantauun KJ{ perucrpupona-
mu OKI' B 12 cranmaptHeIX oTBemeHusx, DXoKI
(cxanep Vivid 7, GE), 24 gacoBoe XM-OKI" (mo-
nutop KP-02, Kapanan) u OKI' Bbeicokoro pas-
pemrenns (OKI" BP) ¢ ucnonp3oBanneM KOMITbIO-
TepHoi mporpammel «HTekapn 7.4» (pa3paboTka
PHIIL «Kapmuomorus», Munck, benapycs). Me-
ton DKI' BP mo3Boimi neTaibHO KOHTPOJIUPOBATH
xomIiekc DKI -mapkepoB, oTpakarolux JEeKTpU-
YECKYI0 HeCTaOMIbHOCTh MHOKap/a.

OKTI'-mMapkepamMu 3JEKTpUYECKOW HECTaOMIIb-
HOCTH B (haze Aemospu3aluyd MUOKapAa CIIy>KH-
mu pparmenTupoBanHbii kommieke QRS (frQRS),
yron QRS-T >105° u gucmepcusi WHTEpBaia
QRS >40 mc. DnexTpuyecKyro HecTaOMIbHOCTD
B (ha3e penossipu3aluy YCTaHABINBAJIU TP BBICO-
KoM rnporieHTe (>50%) nmaTosorn4eckoi ansrepHa-
uu T-BomHBI >45 MKB, cuHmpoMe yIIHHEHHOTO
untepBana QTc >450 Mc u nucnepcuu HHTEpBaIa
Tpeak-Tend >103 mc. [nsa orpaxkenus: aucyHk-
MM BEreTaTUBHOM HEPBHOM PErYISILIUU aHAJIU3U-
POBaJIH aTOJIOTHYECKYIO TYpOYJIEHTHOCTh Cep/iey-
Horo purMa (Hayasio >0% wuiau HakioH <2,5 mc/
RR) u 3amennenue cepaeunoro purma (<4,5 Mc).

UccnenoBanne BBIMOIHEHO B COOTBETCTBUHU
¢ IpUHUUIIAMH XEeJIbCUHKCKOM Jeknapauuu. [Ipo-
TOKOJI 0JIOOPEH MECTHBIM 3TUYCCKUM KOMHTETOM.
VY Bcex MauueHTOB ObLJIO TOJIYYEHO MUCHMEHHOE
WH(POPMHUPOBAHHOE COTIIACHE.

Craructuyeckuii ananus. OOpaboTka aaH-
HBIX BBIIIOJIHEHA C ITOMOIIBIO IAKETOB MPOTrpamMm
Statistica 10.0 (Stat Soft) u SPSS Statistics 23.0
(IBM). B 3aBucumocTH OT BHJA pacupeicicHHs
pe3ynbTartel MpeAcTaBieHbl B BHAe M=o, rae
M — cpenHee 3HaueHHE, G — CPEAHEKBAIPATHIHOE
otkyonenue, unmu Me (Q25; Q75), rae Me — me-
nmuana, Q25, Q75 — HWKHHUM U BEpXHUA KBAPTHIIN
pacnpenenenusi. I[IpoBepky HOpMaibHOCTH pac-
IpEeIeNeHUs] BBIIOIHSUIA C TOMOIIBIO KPUTEPHS
[Tammmpo—Yunka. 3Ha4eHUS] OTHOCHUTEIBHOTO PH-
CKa ompeaessuid ¢ yueroMm 95% noBepUTEIBHOTO
uaTepBana ([W). [Ipu ananm3e 3HAYUMOCTH pa3-
JUYUR MEXIy TpyNImaMd HCIONb30BaIH t-KpH-
tepuii CrbrofieHTa, Kputepuii y* IlupcoHa wuim

U-kputepuii Manna—VYutHu. Jlns aHanmuza B3au-
MOCBSI3eH MEXIy OWHApHBIM MPHU3HAKOM, BBICTY-
NAKoIMM B POJIM 3aBUCUMOTO MOKa3aTens, U MoJ-
MHOXECTBOM KOJIMYECTBEHHBIX M Kaue€CTBEHHBIX
MPU3HAKOB UCIIOIB30BAIN MOJEIb JOTUCTUIECKON
perpeccuy ¢ TMOIIAroBBIM aJITOPUTMOM BKITIOUE-
HUSl ¥ UCKIIOUEHUs npenukropos. KauecTBo mpo-
THOCTUYECKOH MOJEIH OICHUBAJIN HPU HMOMOIIN
ROC-ananuza, 4yBCTBUTENBHOCTH, CHeUU(DUIHO-
CTHU U IIPEAUKTUBHON TOUYHOCTH. Kputnueckoe 3Ha-
YEHHE YPOBHSI CTAaTHCTUYECKOW 3HAYMMOCTH TPH
MIPOBEpKE HYJIEBOW rMNOTe3bI MpuHUMaiocs 0,05.

Pe3yabTarsl

B xoH1e neprona HaOIIONCHUS, KOTOPBIA CO-
craBui 8,3 (6,8; 21,3) Mec mocie MMILIaHTAI[UH
KJI, marueHTHl OBLTH pa3/ielieHbl HA JIBE TPYTIIHL.
[lepsas rpynna Bkirodasna 34 nanueHToB (33 (97%)
W3 HUX — MY>KYHHBI), Y KOTOPBIX B COOTBETCTBUU
C TIPOTOKOJIOM HCCIIEIOBAHUS HE OBLITN 3a(pUKCUPO-
BaHbI NIEPBUYHbIE KOHEUHBIE TOUKH. CpeqHuil BO3-
pact coctaBun 59,4+ 14,9 roga.

Bo Bropyto rpymnmy Bouuin 42 manueHTa, Cpenn
HUX 38 (90%) — My>KUHHBI, Y KOTOPBIX ObUIH 3ape-
TUCTPUPOBAHBI TIEPBUYHBIC KOHEYHBIC TOUKH, Ta-
KM€ KaK KEIyJOYKOBBIE TaXUaPUTMHUHU ¥ SITHA30bI
UKI-tepanuu. CpenHuii BO3pacT B TOH rpymrme
coctaBun 64,4+6,5 rona. Knuandeckue xapakre-
pUCTUKN C(HOPMHUPOBAHHBIX TPYII TPEICTABICHBI
B Tabnuue 1.

Kax crmemgyer w3 maHHBIX TaOmuiel 1, KIWHA-
YECKUE XapaKTePUCTUKH TalMEeHTOB C 3aduk-
cupoBanHbiMH ciydasmMu MKJ[-tepanun u  0e3
TAKOBBIX OBLTM TPAKTHUYECKH OIHOPOAHBI. Y Ta-
uuentoB ¢ UK]I[-tepanueit oxazainch 3HAYUMO
BBIILIC TOJBKO YacTOTa BCTPEUAEMOCTH CAXapHOIO
nuabera 2-ro TMma B aHamHe3e: 23,6+5,7 npoTuB
12,1+5,6%, p<0,001, 1 yactoTa 3IEKTPUUECKOTO
mropma: 21,8+6,4 mporus 11,0+5,3%, p<0,001,
B CpaBHeHMH ¢ rpynmnoi 6e3 MK/I-tepamnuu.

OKI' BP wu ynbTpa3ByKoBO€ HCCIECAOBAaHHUE
cepllia B CPaBHUBAEMBIX TPyMIax MOKa3aln clie-
JYFOIIHUE Pe3yinbTaThl (Tabd. 2).

B rpynne ¢ HK]I[-tepammeil cTaTucTU4EeCKH
3Hauumo Hiwke Obuia UCC (p=0,0104). 3naunmo
BhImie okazanuck yroa QRS-T (p=0,0003), mm-
tensHOCTH MHTEpBasa QTc (p=0,0035), % maro-
jiornyeckoir anwsrepHaruu  T-BosHbl (p=0,009),
a Takxke nucnepcun uHTepBaioB QRS, QT, JT
n Tpeak-Tend (p<0,001). OrmeueHno Ooree HU3-
KO€ 3HAa4YCHHE HAKJIOHAa TypOyJICHTHOCTH cepjey-
Horo putMma (p=0,0312). Cpenu sxokapauorpa-
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Kinnnunveckas XapaKTEePUCTHKA MAMEHTOB ¢ UMIVIAHTUPOBAHHBIMH

KapanoBepTepamMu-ieduépuiisTopamu c anuszonamu UK/[-repanuu u 6e3 TakoBbIX

Ta6numa 1

KnuHnveckue XapakTepUCTHKH Tpynmna (6nei gﬁ[([)zepanuu prrma(;:l E‘Ile)[,-z/f(:)pannen p
Pacnpeodenenue no ouaenozam
Wiremuueckas 6051e3Hb cepaia 92,3+4,6 92,7+4,0 >0,05
AprepuanbHasi THIIEPTSH3US 86,8+5,8 90,9+4,4 >0,05
XpoHuyeckasi cepieuHasl HeloCTaTOYHOCTh 93,4442 96,4+2,9 >(0,05
[MoctuH}apKTHBIN KapaHOCKICPO3 29,7+7,8 38,2+7.5 >0,05
Mmemuueckast KapIHOMHOTIATHS 56,0+8.5 41,8+7,6 >0,05
JlunaranonHast KapAMOMHUOTIATUS 44+3)5 0 >(0,05
l'uneprpoduyeckast KapAXNOMHUOIIATHS 0 1,8+2,0 >0,05
ApuTMOTreHHAasI KapAXOMHUOIATHS 3,3+3,1 1,8+£2,0 >0,05
CaxapHsbIil 1uadet 2-ro THIa 12,1+5,6 23,6+5,7 <0,001
Jlpyrue comyTcTByoIINe 3a0071€BaHuUs 100 74,5+6,7 >0,05
Hapywenus pumma u npoeooumocmu
OUOPHITISIINS JKETYTOIKOB 44+35 5,5+3,5 >0,05
DIEKTPUYECKUH IITOPM 11,0+5,3 21,8+6,4 < 0,001
Veroitunas KT 72,5+7,6 70,9+7,0 >0,05
HampxenynoukoBbie HapylIeHUs] puTMa 55,6+£8,5 50,9+7,7 >(0,05
OuOpHIIILUS TPeICepanil XpOHUIECKast 9,9+5,1 5,5£3,5 >0,05
OUOPMIIISIINS TIPeICepanii TEPCUCTUPYIOLIAs 13,2+5,8 7,3+4,0 >0,05
OUOpMILISIINS TIpecepInii MapoKCu3MalbHast 26,4+7,5 34,6+7,3 >0,05
[TapoxcusmanbHas HaJPKETyI0YKOBAs TaXUKAPIUS LI+1,8 3,6£2.9 >0,05
Hapymenne npoBogumoctu 30,8+7,9 34,6+7,3 >0,05
Tabnuna 2
IKT BbICOKOro pa3penieHus U 3XoKapanorpaguyeckue moKa3aTean
Y NallHEeHTOB € 3NMU30JaMHU I/IKI[-Teparmn M 0€3 TAKOBBIX
DReKTpOPU3NOIOTHIECKUE I'pymma 6e3 UK/I-teparuu | [pynma ¢ UK/I-Tepanmeit U-kputepwuii

U CTPYKTYpHBIC ITOKa3aTeIH (n=34) (n=42) Manna—YuTHH
OKIT svicokozo paspeuieHus
YCC, yn/mun 65 (60; 74) 60 (56; 70) 0,0104
®parmentupoBanHblil koMmmieke QRS, % 38 25 0,1893
Yron QRS-T, rpanycer 95 (71; 142) 129 (106; 147) 0,0003
Mucnepcust QRS, mc 43,5 (37, 52) 47,5 (42; 61) 0,0082
Wurepsan QTc, mc 458 (443; 513) 485 (467; 498) 0,0035
ITaronoruyeckas ansreprarus T, % 12 (0; 37) 34 (10; 59) 0,0090
JMucnepcus QT, mc 38 (18;58) 59 (36; 110) 0,0000
Hucnepcust Tp—Te, mc 46 (25;74) 70 (39; 112) 0,0003
TypOyneHTHOCTR—HAYaIO0, % 10,8 (-1,3; 14,9) 14,8 (-2,5;23,3) 0,8668
TypOysneHTHOCTh—HAKIOH, MC/RR 50,7 (32,2; 53,8) 20 (19,6; 43,9) 0,0312
3aMeIeHHe CepACYHOTO PUTMA, MC 12 (3,8; 37,5) 15,8 (5,5; 33,8) 0,6158
Oxoxapouozpagpus
OB, % 45 (36; 52) 39 (35;52) 0,1309
Kowneunslit nuacronuueckuit pasmep JDK, Mm 62 (57; 69) 66 (60; 70) 0,0022
Koneunslit cucronmmueckuii pasmep JIK, mm 50 (42; 54) 53 (46; 57) 0,0274
TommuHa 3aHEH CTEHKH, MM 11 (9; 12) 11(9; 11) 0,5078
TonmrHa MEXOKETYI0YKOBOH MEPErOPOAKH, MM 11 (105 11) 11 (10; 12) 0,9469
MHpexc nokanbHONW COKPAaTUMOCTH 1,8 (1,3; 2,1) 1,9 (1,3;2) 0,7482
Mupexc Maccbl MUoKapaa 112 (99; 123) 119 (101; 135) 0,0528
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Tabnuma 3
Baaael BaxxHocTn DKI'-MapkepoB, BKJIIOYEHHBIX B MO/IeJIb KATEropuaibLHOIl perpeccun
IToporossie Banner

OKI-mapxepet B F Exp (B) SHI;HCHI/IS[ BaXXHOCTH P
Hucnepcus JT, mc 0,283 10,44 0,294 >55 29 0,000
Wurepsan QTc, mc 0,300 18,90 0,267 >450 27 0,000
Yron QRS-T, rpaxycet 0,281 22,13 0,175 >105 18 0,000
Jucnepcus QT, mc 0,166 5,75 0,122 >70 12 0,004
Hucnepcust Tpeak-Tend, mc 0,183 8,41 0,093 >103 9 0,000
ITaronoruyeckas ansrepHanus T-BonHbL, % 0,090 3,72 0,031 >50 3 0,056
Jucnepcust QRS, mc 0,074 1,44 0,019 >40 2 0,240

Ilpumeuanue. f — koaddurment perpeccun, F — kpurepuii duiepa, exp — HaTypajbHOE YUCio, paBHOE 2,718..., p — ypOBEHb 3HAYMMOCTH.

OuyeHb Bbicokasi

Bbicokas

CpepgHsisi

Hwuskas

10 20 30 40 60
(udeckux mokazaresneil 3aUKCUPOBAIIA 3HAYUMO
BBICOKHE 3HAYCHUS KOHEYHOTO JUACTOINYECKOTO
M KOHEYHOTO CHCTOJIMYECKOTO Pa3MEPOB JIEBO-
ro xemynouka (p<0,05). 3nauenus napamerpa OB
B 00eux rpynmax Obumn cornocraBumMsl (p=0,1309).

Takum 00Opa3oM, y MalMEHTOB ¢ 3aduKCUpPO-
BaHHbIMH ciydasmu HKJ[-tepanuu oTmeuaetcs
3HaYMMO BBICOKUH YPOBEHb AIIEKTPUYECKON HecTa-
OMIBHOCTH MHOKap/ia. DTO 0OCTOSITEIECTBO MOCITY-
JKUAJI0O OCHOBaHUEM I uctonb3oBanus DKl -map-
KEpPOB HECTaOWJILHOCTH B Tpolecce pa3paboTKu
nporHoctuueckot momenmn MKJI-repamuu mocne
uMIIaHTanuu. J{s 3Toi nenu Obll MPUMEHEH Me-
TOJ KaTerOpHajbHONW PErpeccHH C ONTHMAJbHBIM
LIKaJIMPOBAaHUEM, KOTOPBIM I103BOJSIET IOJYUYUTh
HE TOJIBKO CTaHIapTHU3UPOBAHHBIC KOAPQHIIEH-
ThI PErPEeCcCUH, HO U «KOI(P(HUIIMEHTHI BAKHOCTIY
1t kakaoro DK '-Mapkepa aiekTpuyeckoit HecTa-
OunpHOCTH MHOKapAa. HopMmupoBaHHBIE «KOA()-
(UIMEHTHI BAXKHOCTH» TTOIYYEHBI ITyTEM YMHOMKe-
HUS a0COMOTHBIX 3HaueHui Ha 100 1 okpyrieHus
10 uesoro yncia. Takum cnocoboM cozaHa mka-
na crparudukanuu BepostHocTH WK/I[-teparmu.
OKI'-Mapkepsbl, X TOPOTOBbIE 3HAYEHNUS U HOPMU-
pOBaHHBIE OAJIBI BAYKHOCTHU B TIOPSAKE YOBIBAHUS
MPEJICTABJICHBI B TAOIHIIC 3.

CymMapHbIii 0ast S pacCUUTHIBAIIN ITyTEM CIIO-
YKEHUS] HOPMUPOBAHHBIX 0aJIIIOB BaKHOCTH TOJIBKO

70

Puc. 1. Kimaccudukarop Beposit-
Hoctu UK/I-Tepanuu, ocHOBaH-
HbIi Ha onienke DKI-mapkepoB
ANIEKTPUUYECKON HeCTaOMIBbHO-
CTH MHOKap7a.

80 S — cymmapHslii 6an

90 100
tex OKI'-MapkepoB, OLIEHKH KOTOPBIX MPEBBICUIN
A0IMYCTHUMBIC ITOPOT'OBLIC 3HAYCHU .

Hna crparuduxaumu BepositHoctn MKJI-Te-
panuy Bech JHMANa3oH CyMMapHOro Oaima S ObLn
pasneneH Ha kBapTwiu pacnpeneneHus Q25, Q50
1 Q75 ¢ COOTBETCTBYIOIIMMHU UM ITOPOTOBBIMH 3HA-
yenussmMu 30, 42 u 55 6annos. B pesynbrare cdop-

MHUPOBaH HpOCTOfI KJ'IaCCI/I(l)I/IKaTOp BCPOATHOCTHU

1,0
0,8+
Touka oTceyeHus 45

0 YysciBuTEnsHOCTL 85%
5 CnelwduyHocTs 77%
2 0,6
)
|
9]
[
=
o
G 0,4
Q AUC = 0,902
=) 95% i 0,86-0,95

0,21

0,0 T T T T

0,0 0,2 0,4 0,6 0,8 1,0

1 — CneumndmyHoCTb

Puc. 2. ROC-kpuBas anropurMa mporao3a BeposiTHO-
ctu UK/I-Tepanumu.

AUC — momans non ROC-kpusol, /Il — noBepuTeNbHbI WH-
TepBal
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K/I-tepanuu, aaropuTM KOTOPOIrO MpEACTaBICH
Ha pucyHKe 1.

Ha pucynke 2 mzobpaxena ROC-kpuBas, ot-
paxaromiasi Ka4ecTBO pa3pabOTaHHOTO aJITOPUTMA
knaccudukanuu. [Inomane nmoy ROC-kpuBoii co-
crasmwia 0,902 npu 95% AU 0,86-0,95, p<0,001.
OtHomenue Hecornacus — 16,6. Ilpu Touke otce-
yeHus 45 6aJIOB UyBCTBUTEIHHOCTh M CIICIIU(HY-
HOCTh ObL1u 85 U 77% COOTBETCTBEHHO, a HOJA
KOppeKkTHOMH Kinaccudukanun — 80,7%.

Obcy:xnenue

B Hamieli BIOOpKE ammaparHasi TEpaIus ¢ HC-
nons3zoBanueM WK/l Obuta 3aduxcupoBana y 42
(55,3%) mammenToB u3 76. DTOT MOKa3aTelnb OKa-
3aJICd HECKOJIBKO BbIIIC, Y€M B aHaAJOTUYHBIX
uccieaoBaHusX, npoBeneHHbIX L. Bergau et al.
(2018), A. Kuchar et al. (2020) u A.C. Ilocron
u coasrt. (2021) [14-16].

B nccaenosanuu, BeinonHeHdHoM D. Lee et al.
(2022), nposeneH aHaiu3 3PPEKTUBHOCTH HM-
miantauun KJ[ 5441 xutento npouHimu OHTa-
pro (Kanama) ¢ 2007 mo 2012 rr. [17]. B gucne
NPEJUKTOPOB MIOKOBOH Tepanuy OKa3aluch BO3-
pact, myxckoi mnois, Heycroiiunsas JKT B aHam-
He3e, a Takke mupuHa KoMruiekca QRS > 130 mc.
Hawmnyumast Beirona umruiantanuu Obiia 3aduk-
cupoBaHa y 82,6% maIeHToB, a COMHUTEIbHAS —
y 2,5%.

Hamu ycranoBneHo, YTO [UIsl TOBBIMICHUS
touHoctu nporHoza WKJ[-tepanuu xenareib-
HO HCIIOJB30BaTb KaK IOMYJIALMOHHBLIC, TakK
W UHAWBUAYyalbHblE (DaKTOPBI PHUCKA, B YaCTHO-
ctr, DKI-Mapkepbl 31eKTPUYECKOW HECTaAOWIIb-
HOCTH MHOKapaa. K momyssimuoHHBIM (akTopam
OTHOCSTCS BO3pacT, QpuOpHuIALMS Npencepaui,
ceplievHas M ToYeyHasi HeI0CTaTOYHOCTh. Boimor-
HEHHOE HCCJIEeJOBaHUE IMOKA3aJI0, YTO CaXapHBIH
nuabeT 2-To THIA U SIEKTPUYECKHH ITOPM B aHa-
MHE3€ TaKKe MOBBIIIAIOT BEPOSTHOCTH aJIeKBATHOM
UK/I-teparnuu nocne umrutantanuu. OcTanabHbIE
KJIIMHAYECKHUE XapaKTEePUCTUKHA OKa3aldiCh HE WMH-
(hopMaTHUBHBI.

Onexkrpuueckas HecTaOMIBHOCTH  MHOKap-
Jia SIBIISIETCS UHAWBUYAIBbHBIM (aKTOpPOM pHUCKA
KT/DX/BCC. B Hamieilr BBIOOpKE MPOTHOCTHYE-
ckre kadectBa mposiBium Takue OKI'-mapkepsr,
Kak anutenbHocTh uHTepBana QTc, yrom QRS-T,
anbTepHanusi T-BOJHBI, JUCHEPCUH HHTEPBAJIOB
QRS, QT, JT u Tpeak-Tend. B wuccrnenoBanuu
EUTrigTreat, B koropom Habronanu 3a 672 namu-
entamu ¢ UKJI, BbIABUIM, YTO IPOTHOCTHYECKUMHU

cBoiictBamu B oTHomeHuu UK/[-Tepanuu obnana-
ot OB, anprepHanus T-BOJIHBI U KEITYIOUKOBAS
9KTOMUYECKAss aKTHBHOCTb, a ATOJIOTHYECKas Typ-
OyJIE€HTHOCTb CEpJIEYHOTO pUTMa TPOSIBUIIA CeOst
KaK TPOTHOCTUYECKUI (haKTOpP CMEPTHOCTH TIOCTE
uMIuianTanuu [18].

WnTepecHo, 4TO 10 CUX MOP AMCKYCCHPYETCS
3HAUYUMOCTh Kputepust Hu3kor @B jeBoro xeiy-
nouka. [lo HamieMy MHEHHIO, 5TO BBI3BAHO TEM,
YTO DIEKTPOPUINOIOTUYECKAE HAPYIICHUs, Kak
MPaBUJIO, BO3ZHUKAIOT paHbIIE, YeM MPOSBISIOT-
Cs CTPYKTYpHBIE M3MEHEHUs MHOKapaa. MIMeHHO
1o 3Tol npuuuHe cpeau 6/7 ciydaeB BCC y ymep-
mUX OblIa COXpaHEHA KOHTPAKTHIIbHAS (DYHKIUS
JIEBOTO JKenyaouka. Tem He MeHee, ITHOPUPOBATh
3TOT BaXKHBIN TMOKa3aTeslb FTeMOAMHAMUKHU HE Clie-
JIyerT.

[Touck Oomee TOYHBIX TIOKA3aHUU IJIST WM-
manTanuu K] siBisieTcst BaKHBIM 110 HECKOJIBKUM
npudrHaM. Bo-TiepBhIX, CYIIIECTBYET PUCK HeaIeK-
BaTHBIX cpabareiBanmii KJI, BeI3BaHHBIX (UOpHII-
JIALIUEH pecepauil, CHHyCOBOM TaxUKapaAUeH uiu
BbICOKOW ammuiutynoi T-Bomubl (20%). Bo-BTO-
PBIX, BO3MOXKHBI CITydau MOJIOMKH, CMEIICHNUS WIN
WHOUIUPOBAHUS 3JIEKTPOJOB, a TAKKE BEHO3HBIC
TpoM6036I (5-10%). B-TpeTpux, cymiecTByeT Be-
POSITHOCTH TUTEILHOTO «crsiiero peskumay MK
B CBSI3U C OTCYTCTBHEM JKEITYJIOYKOBOW TaXHKap-
nmn [19].

Cornacumcsi ¢ MHEHUEM H3BECTHOTO MCCIIE0-
Barenst B.Maron, KOTOpbI OTMETWJI, YTO 3aja4ya
nporHo3a cpabareiBanuii K]l okazanace Oosee
cnokHOH, yeM npornozuposanue BCC, u no cux
MOp YIAOBIIETBOPUTEIHHOE PEIIeHNEe TTOKa HEe Hai-
neHo [20]. CnemoBaTelibHO, TIOMCK OoJiee HaJIeK-
HBIX KPUTEPHEB TPOTHO3a aIlllapaTHON Teparun
eI1e JJAJIeK /10 3aBEePIICHHUS.

K orpanuueHusiM BBIIOJHEHHOTO HCCIIEOBA-
HUSI OTHOCSITCS OTHOCHTENIBHO HeOosblIne 00b-
€M BbIOOPKH M CPOK HAOJFOJICHUS 3a MaliCHTaMH1
¢ UMIUTAaHTHPOBaHHBIM K/I.

3akJioueHue

V nanuentoB nocne umiiantauuu KJ[ coxpa-
HSETCA BBICOKUN PUCK PEUUIAMBUPYIOUINX KEITy-
JTOYKOBBIX apUTMHU. DMH30/bI alllapaTHON Tepa-
nun K/ B Teuenne nepuona Hadmonenns 8,3 (6,8;
21,3) mec 3adukcupoBanbl y 42 u3 76 ManyeHToB
(55,3%). Caxapnblii tuabet 2-ro THIA U JJIEKTPHU-
YeCKWi IMTOPM B aHaMHE3€ SBISIOTCS HE3aBU-
CUMBIMHM TIPEIUKTOPAMU aHTUTAXUKAPIUICCKON
Y oKoBo# Tepanun y manuenTos ¢ MKJI (p<0,01).
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Pa3paborannas monens Ha ocHoBe DKI'-map-
KEPOB JIEKTPUUECKONH HECTaOMIbHOCTH MUOKapAa
MIPOTHO3UPYET PELUIUBUPYIOIIHUE KEITYAOYKOBEIE
aputMMM U ciydad anmaparHoil MK/[-tepanuun
C YYBCTBHUTENBHOCTBIO 85%, crernuduaHoCThIO
77% wm nmpenuKTUBHON TOYHOCTHIO 80,7%.

Jns Gonee TOYHOW MPENUKIIMU allapaTHOTO
neuenust UKJl sxemareiabHO yBEIMYHUTH KOTOP-
Ty OOCIeqyeMbIX, BpeMs HaOIIOACHHS, a TaKKe
Y4ECTb JaHHBIE O PEKHUME MPOrPAMMHPOBAHMS
HK/I.

Kongpnuxm unmepecos. ABTOpPBHI 3asBISIIOT
00 OTCYTCTBUM KOH(IMKTa HHTEPECOB.

Q@unancupoeanue. Pabora BbIIIOIHEHA B paM-
kax HMOKP Ne 447 rocymapcTBeHHOW Hay4YHO—
TeXHW4ecko  moamporpammbl  «Kapauomorus
U KapAMOXUPYprus» MHHHCTEpCTBa 31paBooXpa-
Henus Pb.
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