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KOH®EPEHLUWMA
B KAPAMOKAMHUKE MYJIbTUMOJAJIbHAA ANATHOCTUKA B KAPANOJ10IMMA

HEUHBASUBHOE KAPTUPOBAHMUE
CEPALUA INPUN OTBOPE HA
KAPANWOPECUHXPOHU3NPYHOLWLYHO
TEPANMWUIO

MCN6IrMY mum MaBnoBa, 3aBeayLWNA OTAENEHNEM BPay CEpAEYHO-COCYANCTbIN XUpYpr

AnekcaHap Hukonaesmuy Mopo3oB
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LV mechanical and metabolic features of LBBB

Inefficient LV contractions

LV lateral wall

= 1501

x=

=

£ 1001

e

2

e 50+

s

= 0 v v v v

Strain (%)

Segmental
work
(%)

Septum

0%

?_60%

Posterior

-10 0
Strain (%)

LV
lateral
wall

C

Strain
(%)

o

Rebound,
Pre-ejection stretch -
shortening

24

— Septum

Abnormal septal motlon

Septal flash

LV lateral wa}%

A T

End diastole

A\f\A\F“\f‘

Isovolumic
contraction

End systole

Septal hypo-metabolism

Myocardial
glucose

metabolism by
FDG-PET

Anterior

Septal

Posterior

Septal

Baseline

= v

Mitral regurgltatlon

Trends in Cardiovascular Medicine 29 (2019) 335-342



MPOIMHO3 BbIXUBAEMOCTU BOJIbHbIX C XCH
B SABUCUMOCTU OT LUUPUHDbI QRS

QRS wupuHa

_ 100% (Mcek)
UccnepoBaHue Vesnarinonel
(VEST aHanu3 nccnegoBaHus)
NYHA knacc -1V <90
OTtckanmpoBaHo 3,654 SKI 90-120
BospacrT, kpeatuHuH, ®BJDK, HUCC, u
lwunpuHa QRS - He3aBUCUMBbIe 120-170
NpPeauKTOpPbl CMEPTHOCTU MO AaHHbIM
MYIbTUBapPUaHTHOro aHanunaa 170-220
OTHOCUTENBLHbIN PUCK FPYMMbI C LUMPOKUM
QRS B 5 pa3s 6onbLue, YEM C Y3KUM 250

>

Adapted from Gottipaty et al.
1 Gottipaty V, Krelis S, et al. ACC 1999 [Abstr];847-4.
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Studies Year n
PATH-CHF 2002 41
MUSTIC-SR 2001 58
MUSTIC-AF 2002 43
RD-CHF 2003 44
CONTAK-I1CD 2003 490
MIRACLE 2002 453
MIRACLE-ICD 2003 555
COMPANION 2004 771
COMPANION-ICD 2004 749
Overall .
0.0
Favors CHT

All cause mortality RR (95% CI)

3.6 (0.18-70.54)
3.0 (0.13-70.74)

HHIHH

2.19 (0.09- 50.93)
0.5 (0.1- 2.45)
0.69 (0.33-1.45)
0.74 (0.36-1.53)
0.92 (0.55-1.56)
0.84 (0.61-1.14)
0.72 (0.52-0.99)

0.79 (0.66-0.96)

—d

100
Favors control

CRT is associated with a 21% reduction in all cause mortality. Adapted from [8].
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Factors associated with Interventions associated with
suboptimal CRT response Prevalence improved CRT response

- Suboptimal AV timing -;.;Li(ca;gagilnptnmlzatmn: echo, ECG or
- Medical therapy or electrophysiological

- Arrhythmia procedures

- Anemia - Iron therapy, transfusion, etc.

- <90% biventricular pacing _J;%Eg;nperrgg?:;rr:m;hmlasr Improvement

; re - LV lead repositionin uvadripolar lead/multipolar

- Suboptimal LV lead position pacing fl.eagless pacigg 4 P / P

) . . - Initiation and/or uptitration of neurchumoral
Suboptimal medical therapy blockers, treatment of comorbidities

- LV lead repositioning/quadripolar lead/multipolar

- Persistent Mechanical dyssynchrony pacing/leadless pacing

- Underlying narrow QRS - Consider withholding CRT pacing

- Compliance issues - HF education

- Primary RV dysfunction
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UCKYCCTBEHHbIW UHTENNEKT B USYYEHUU
IPDOEKTUBHOCTU KPT

2021 ESC Guidelines on

heart failure, cardiac pacing
and cardiac resynchronisation therapy , . _teestidwe: LG

Legend:

(+) presence of

the predictor is assoc
with positive outcom

(-) absence of
the predictor is assoc - 3 Phenotyping
with positive outcom E pUCCHI rasponsiors (u" :

Artificial Intelligence Models in Prediction of Response
to Cardiac Resynchronization Therapy. A Systematic Review.

* reverse remodeling
of myocardium (+)

* better LV/RV function (+)

* non-ICM (+)

* myocardial scar tissue (-)

= lead placement outside

of a scarred myocardium (+)

female sex(+)

long QRSd (+)

arrhythmia (-)

septal flash and/or apical

rocking (+)

Prediction
\_of response to CRT (supervised learning)

= Accuracy - Aauc

= history of PCis
* hematocrit

and allopurinol serum
concentrations

* peak VO,
+ deep learning-based function

imaging-derived/
ECG-derived factors

Supervised Al models Unsupervised Al models

Heart Failure Reviews
https://doi.org/10.1007/s10741-023-10357-8
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CENTRAL ILLUSTRATION: Responder Classification and Mortality by

Progressor Status

12-Month CCS Responder
Classification

56% Improved
309 Stabilized
1496 Worsened

Mortality by 12-Month CCS

6-Month LVESVi Responder
Classification

52%6 Improved
23% Stabilized
2596 Worsened

Mortality by 6-Month LVESVi

Gold, M.R. et al. J Am Coll Cardiol EP. 2021;7(7):871-80.

Progressor Status Progressor Status
= 0301 |og-rank test p = 0.03 = 0301 | og-rank test p < 0.001
0.25 - S 0.25-
s S ;
é’ 0.20 - ‘J §‘ 0.20 - f
g 0.5 - : I .g 0.5 - S~
g 0.10 - H — 'E 0.10 - ]F e g
= 0.05- e = 0.05- P =
g B e = € I e PO
S 000{ = S po0d
(s} 12 24 36 48 o 12 24 36 48
Months Since 12-Month Visit Months Since 6-Month Visit
No. at risk: No. at risk:
——— Worsened 57 55 48 48 38 — Worsened 89 88 78 75 66
- -~ Stabilized 123 120 17 14 108 - -- Stabilized 81 80 79 74 67
----- improved 226 224 212 198 85 weves Improved 183 178 173 168 155
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Intervention

Outcome

Evidence

Pre-procedure

QRS =150 ms

Reduced mortality and HF

RCTs,*° meta-analysis™

LBBB

Reduced mortality, improved LVEF

Subgroup analyses of RCTs, meta-analyses'"'?

Intra-procedure

Non-apical lead position

Reduced mortality and HF

Subgroup analyses of RCTs?8-30

Multipoint pacing (MPP-AS)

Improved LVEF

Subgroup analysis of RCT4

Maximize QLV

Improved echocardiographic LV
remodeling, improved QOL

Sub-study of RCT,** non-randomized
prospective cohort*

Maximize QRS narrowing and
QRS fusion

Improved LVESV

Subgroup analyses of RCT,* non-randomized
prospective cohort®

Optimize LV strain

Reduced mortality and HF.
Improved NYHA and LVEF

RCTS49, 50

Post-procedure

Maximize BiV pacing percentage

Reduced mortality and HF

Post-hoc subgroup analysis of RCT,?®
non-randomized prospective cohort®

Program delays to optimize LV
strain pattern

Improved HF and LVEF

Small RCT®s

Fusion-optimized interval

Improved LVESV

RCT?3

J Innov Cardiac Rhythm Manage. 2022;13(5):4994-5003




KAK BbITAAAUT SKI MPU EMBEHTPMKVI’IFIPHOM IKC?

QRS morphology in complete left bundle branche block. The LBEBB
Ficure 1 activation sequence and representative QRS-T wave forms are
SN depicted in their anatomic locations for the sagittal, tfransverse,
and frontal planes. Figure used from Strauss et al.*°
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OBPATHAS4A 3AAAYHA SKI

ObpaTHasa 3agayva anekTpokapanorpapum (03 IKI) -

3TO MaTeMaTu4yeckas 3aaada, obpaTHas K 06bl4YHOM
anekTpokapauorpadum (3KI). Bmecto permcrpaummn anekTpnyeckom
aKTUBHOCTWU cepaua Ha noBepxHocTn Tena, O3 IKI nbiTaeTcs
paccuyMTaTb pacnpeaenieHne 3/1eKTPpUYeckoro noTeHunana Ha
NOBEPXHOCTU cepaua (3nukapae) no AaHHbIM 06blYHOM DK
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PA projection PA projection

MAP with CARTO system MAP with 12-lead ECG XSpline approach*

* Scar information was NOT used for this calculation, to be implemented
22 24/06/2025 MpenocaeneHo M.MM. Ymenesckum on the next development stage



Cnyyaun ¢ ABYMSA BEHaMM

KapTupoBaHuMe TonbKo No 12 KaHanbHoM KT 30HbI No3aHen akTuBaumm nepepq, CPT.
KOoHTpacTHaa KomnbloTepHaa Tomorpadms



- ,‘\'
_8.68
)
A
\

1 N
0 50 100
Activation fime, ms







Cnyyau 6e3 uenesbix BeH

KapTnpoBaHue TonbKo no 12 KaHasnbHOW IKI 30HbI no3gHen aktneauumn nepen CPT.
KoHTpacTHaa KomnbloTepHaa Tomorpadus
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