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ABSTRACT

sacrarouno 1116 pc, 1:1 OMT vs ICD

The benefit of an implantable cardioverter—defibrillator (ICD) in patients with
symptomatic systolic heart failure caused by coronary artery disease has been well
documented. However, the evidence for a benefit of prophylactic ICDs in patients
with systolic heart failure that is not due to coronary artery disease has been based
primarily on subgroup analyses. The management of heart failure has improved
since the landmark ICD trials, and many patients now receive cardiac resynchroni-
zation therapy (CRT).

METHODS

In a randomized, controlled trial, 556 patients with symptomatic systolic heart failure
(left ventricular ejection fraction, £35%) not caused by coronary artery disease were
assigned to receive an ICD, and 560 patients were assigned to receive usual clinical care
(control group). In both groups, 58% of the patients received CRT. The primary out-
come of the trial was death from any cause. The secondary outcomes were sudden
cardiac death and cardiovascular death.

RESULTS

After a median follow-up period of 67.6 months, the primary outcome had occurred in
120 patients (21.6%) in the ICD group and in 131 patients (23.4%) in the control group
(hazard ratio, 0.87; 95% confidence interval [CI], 0.68 to 1.12; P=0.28). Sudden car-
diac death occurred in 24 patients (4.3%) in the ICD group and in 46 patients (8.2%)
in the control group (hazard ratio, 0.50; 95% CI, 0.31 to 0.82; P=0.005). Device infec-
tion occurred in 27 patients (4.9%) in the ICD group and in 20 patients (3.6%) in the
control group (P=0.29).

CONCLUSIONS

In this trial, prophylactic ICD implantation in patients with symptomatic systolic heart
failure not caused by coronary artery disease was not associated with a significantly
lower long-term rate of death from any cause than was usual clinical care. (Funded by
Medtronic and others; DANISH ClinicalTrials.gov number, NCT00542945.)

The authors’ affiliations are listed in the
Appendix. Address reprint requests to
Dr. Keber at the Department of Cardiol-
ogy, Rigshospitalet, University Hospital,
Blegdamsvej 9, Copenhagen, Denmark,
or at lars.koeber@regionh.dk.

*A complete list of investigators in the
Danish Study to Assess the Efficacy of
ICDs in Patients with Non-ischemic Sys-
tolic Heart Failure on Mortality (DANISH)
is provided in the Supplementary Ap-
pendix, available at NEJM.org.

This article was published on August 28,
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Table 5 Changes in recommendations since 2015

DCM/HNDCM

ICD implantation should be considered in patients
with DCM/HNDCM, symptomatic heart failure
(NYHA class lI-ll) and LVEF <35% after >3 months
of OMT.
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Late Gadolinium Enhancement and
the Risk for Ventricular Arrhythmias or
Sudden Death in Dilated Cardiomyopathy
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29 studii, 2948 pc s DKMP, EF LK 20-43 %

OBJECTIVES The aim of this study was to evaluate the association between late gadolinium enhancement (LGE) on
cardiac magnetic resonance imaging and ventricular arrhythmias or sudden cardiac death (SCD) in patients with dilated
cardiomyopathy (DCM).

BACKGROUND Risk stratification for SCD in DCM needs to be improved.

METHODS A systematic review and meta-analysis were conducted. A systematic search of PubMed and Ovid was
performed, and observational studies that analyzed the arrhythmic endpoint (sustained ventricular arrhythmia, appro-
priate implantable cardioverter-defibrillator [ICD] therapy, or SCD) in patients with DCM, stratified by the presence or
absence of LGE, were included.

RESULTS Twenty-nine studies were included, accounting for 2,948 patients. The studies covered a wide spectrum of
DCM, with a mean left ventricular ejection fraction between 20% and 43%. LGE was significantly associated with the
arrhythmic endpoint both in the overall population (odds ratio: 4.3; p < 0.001) and when including only those studies
that performed multivariate analysis (hazard ratio: 6.7; p < 0.001). The association between LGE and the arrhythmic
endpoint remained significant among studies with mean left ventricular ejection fractions >35% (odds ratio: 5.2;

p < 0.001) and was maximal in studies that included only patients with primary prevention ICDs (odds ratio: 7.8;

p = 0.008).

CONCLUSIONS Across a wide spectrum of patients with DCM, LGE is strongly and independently associated with
ventricular arrhythmia or SCD. LGE could be a powerful tool to improve risk stratification for SCD in patients with DCM.
These results raise 2 major questions to be addressed in future studies: whether patients with LGE could benefit from
primary prevention ICDs irrespective of their left ventricular ejection fractions, while patients without LGE might not need
preventive ICDs despite having severe left ventricular dysfunction. (J Am Coll Cardiol HF 2017;5:28-38)

© 2017 by the American College of Cardiology Foundation.
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ABSTRACT

OBJECTIVES This study sought to investigate the association between the extent, location, and pattern of late
gadolinium enhancement (LGE) and outcome in a large dilated cardiomyopathy (DCM) cohort.

LGE

BACKGROUND The relationship between LGE and prognosis in DCM is incompletely understood. location

© ©C

METHODS The authors examined the association between LGE and all-cause mortality and a sudden cardiac death (SCD)

composite based on the extent, location, and pattern of LGE in DCM. ASSOCiatggl;Vil_:hkgreateSt
ris

RESULTS Of 874 patients (588 men, median age 52 years) followed for a median of 4.9 years, 300 (34.3%) had L y J

nonischemic LGE. Estimated adjusted hazard ratios for patients with an LGE extent of O to 2.55%, 2.55% to 5.10%, and
>5.10%, respectively, were 1.59 (95% confidence interval [Cl]: 0.99 to 2.55), 1.56 (95% Cl: 0.96 to 2.54), and 2.31(95%
Cl: 1.50 to 3.55) for all-cause mortality, and 2.79 (95% Cl: 1.42 to 5.49), 3.86 (95% Cl: 2.09 to 7.13), and 4.87 (95% Cl:
2.78 to 8.53) for the SCD endpoint. There was a marked nonlinear relationship between LGE extent and outcome such Linear mid-wall Focal Sub-epicardial Multiple

that even small amounts of LGE predicted a substantial increase in risk. The presence of septal LGE was associated with

increased mortality, but SCD was most associated with the combined presence of septal and free-wall LGE. Predictive

models using LGE presence and location were superior to models based on LGE extent or pattern. LGE
CONCLUSIONS In DCM, the presence of septal LGE is associated with a large increase in the risk of death and SCD pattern
events, even when the extent is small. SCD risk is greatest with concomitant septal and free-wall LGE. The incremental

value of LGE extent beyond small amounts and LGE pattern is limited. (J Am Coll Cardiol Img 2019;12:1645-55)

Septal LGE associated with increased mortality

T

© 2019 The Authors. Published by Elsevier on behalf of the American College of Cardiology Foundation. Associated with greatest SCD risk

This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).
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Difusni fibroza a ECV

SURVIVAL FREE FROM THE COMBINED ARRHYTHMIC ENDPOINT

el ECV<30% //"a‘“e"tsw“h NICM
0.95 7 LOW RISK INTERMEDIATE RISK HIGH RISK
@ ESC Annual event rate 0.2% Annual event rate 2% Annual event rate 7.5%
) European Heart Journal - Cardiovascular Imaging (2023) 24, 512-521 ORIGINAL PAPER
Eggcaliﬁ?;fgclew https://doi.org/10.1093/chjci/jeac142 ;
! 0.90 4 * Any LVEF, LGE-, ECV<30% * LVEF>35%, LGE+, ECV230% * LVEF<35%, LGE+, ECV>30%
ECV230% * Any LVEF, LGE-, ECV230%
o o * Any LVEF, LGE+, ECV<30%
Extracellular volume fraction improves U :
risk-stratification for ventricular arrhythmias 0.85 -
and sudden death in non-ischaemic
. SURVIVAL FREE FROM THE PRIMARY ENDPOINT
cardiomyopathy Log-rank p<0.001
0.80 - 1.0 - :
Andrea Di Marco ® "23*1, Pamela F. Brown*T, Joshua Bradley", Gaetano Nucifora®, ' ' ' ' ' LOW_NSk
Ignasi Anguera’?, Christopher A. Miller®*%, and Matthias Schmitt*°* 0 1 2 3 4
, Follow-up (years)
Number at risk _ .
— ECV<30% 349 — - - |.I Intermediate-risk
—— ECV>=30% 164 79 33 5 0.9
0.8
Aims To evaluate whether cardiac magnetic resonance (CMR)-based parametric mapping and strain analysis can improve the
risk-stratification for ventricular arrhythmias (VA) and sudden death (SD) in non-ischaemic cardiomyopathy (NICM).
Methods Secondary analysis of a prospective single-centre-registry (NCT02326324), including 703 consecutive NICM patients, 7 High-risk
and results 618 with extracellular volume (ECV) available. The combined primary endpoint included appropriate implantable cardi- _ . .
overter defibrillator therapies, sustained ventricular tachycardia, resuscitated cardiac arrest and SD. During a median fol- H!g:-rfst & !Ow'r'Sk’ P<0'Opt
low-up of 21 months, 14 patients (2%) experienced the primary endpoint. Native T1 was not associated with the primary :-“tg ik dvst mt.elme?'ate_r'ls( % 260035
endpoint. Left ventricular global longitudinal strain lost its significant association after adjustment for left ventricular ejec- T MLl
tion fraction (LVEF). Among patients with ECV available, 11 (2%) reached the primary endpoint. Mean ECV was signifi- d i 2' é 21
cantly associated with the primary endpoint and the best cut-off was 30%. ECV > 30% was the strongest independent
. . . . . - , Follow-up (years)
predictor of the primary endpoint (hazard ratio 14.1, P=0.01) after adjustment for late gadolinium enhancement (LGE) Number at risk
and LVEF. ECV > 30% discriminated the arrhythmic risk among LGE+ cases and among those with LVEF < 35%. A simple .
clinical risk-stratification model, based on LGE, LVEF <35% and ECV > 30%, achieved an excellent predictive ability e P 503 422 227 97 20
(Harrell's C 0.82) and reclassified the risk of 32% of the study population as compared to LVEF < 35% alone. = Hidheisk {5,2 22 ;g 173 g

....................

....................

Clinical Trial
Registration

............................................................................................................................

Comprehensive CMR evaluation in NICM showed that ECV was the only parameter with an independent and strong
predictive value for VA/SD, on top of LGE and LVEF. A risk-stratification model based on LGE, LVEF < 35% and ECV
> 30% achieved an excellent predictive ability for VA/SD.

............................................................................................................................

UHSM CMR study (NCT02326324) https://clinicaltrials.gov/ct2/show/NCT02326324.

CLINICAL RISK-STRATIFICATION MODEL FOR VA AND SD




CMR-FT

Myocardial Strain Evaluation with Cardiovascular MRI: Physics, Principles, and
Clinical Applications

Feature tracking (FT) technique

FT is a new technique based on
postprocessing of routinely
acquired steady-state free
precession (SSFP) cine images

Left and right ventricular
subendocardial and subepicardial
contours for MRI FT strain analysis

Longitudinal strain Circumferential strain Radial strain

tajiah PS et al. Published online: May 27, 2022

ittps://doi.org/10.1148/rg.210174 RaleGrapthS

* neprodluzuje Cas vysetreni

* hodnoty relativné dobre koreluji s echo, ale lisi se v zavislosti na pouzitych metodach hodnoceni
* prognosticky prinos s ohledem na celkovou prognézu; stratifikaci rizika pro VA a SCD je nejasna

* MR ma horsi ¢asoveé rozliSeni nez echo, muze podhodnocovat



ECHO speckle-tracking

Non-ischemic dilated cardiomyopathy
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* abnormality MD koreluji s fibrozou hodnocenou MR

Bjerregaard CL et al. Strain Imaging and Ventricular Arrhythmia. Diagnostics (Basel). 2023 May
17;13(10):1778. doi: 10.3390.

* GLS a MD mohou poskytnout inkrementalni )
Informaci pro posouzeni rizika VA a to | u pacientu s
LVEF > 35 %
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SPECIAL ISSUE: FOCUS ON LV STRAIN FOR PREDICTING HARD OUTCOMES

ORIGINAL RESEARCH

Advanced Echocardiographic Imaging )
for Prediction of SCD in Moderate and .
Severe LV Systolic Function

Rebecca Perry, BSc, PuD,*"¢ Sanjana Patil, BBMEb, BSc (Hons),” Christian Marx, BParaMepicSc,” Matthew Horsfall, RN,"
Derek P. Chew, MBBS, PuD,*"“ Karthigesh Sree Raman, MBCuB,*"“ Noor Darinah Mohd Daril, MD, MME&p INT MED,"
Kathryn Tiver, BMBS,*” Majo X. Joseph, MBBS,*" Anand N. Ganesan, MBBS, PuD,*"

Andrew McGavigan, MBCHB, MD,*" Gaetano Nucifora, MD, PuD,*“ Joseph B. Selvanayagam, MBBS (Hons), DPui*™*

N 939 s EF <45% prim 37%, 56% ICHS

OBJECTIVES This study sought to determine the long-term prognostic value of myocardial deformation imaging by
echocardiography in risk stratification of sudden cardiac death (SCD) and malignant ventricular arrhythmias (VAs) in a
large consecutive cohort of patients with left ventricular (LV) systolic impairment, irrespective of its etiology.

BACKGROUND Left ventricular ejection fraction (LVEF) is limited for prediction of SCD. Echocardiographic strain-
derived mechanical dispersion (MD) and global longitudinal strain (GLS) has been linked to VA and SCD. However, due to
low event rates, the role of these parameters has not been fully elucidated.

METHODS Consecutive clinically stable patients who underwent echocardiographic study performed in an outpatient
setting from 2008 to 2014 with a Simpson left ventricular ejection fraction (LVEF) =45% were included in the study.
Strain analysis was performed in which the LV was separated into 16 segments for regional analysis. Mechanical
dispersion (MD) was calculated as the SD of the time to peak of each of the 16 regions. Outcome data were obtained from
medical records.

RESULTS A total of 939 patients were included in the study, with median LVEF of 37% (interquartile range 30% to
42%). At follow-up (91.4 + 23.4 months), 96 VA events had occurred. Multivariate analysis demonstrated that only
MD =75 ms (hazard ratio: 9.45; 95% confidence interval: 4.75 to 18.81; p < 0.0001) was predictive of VA events. Low
MD predicted a low event rate, irrespective of LVEF.

CONCLUSIONS Using LVEF alone is inferior for prediction of VA and SCD, particularly in patients with moder-
ately reduced LVEF. MD is easily obtained from standard echocardiographic images and can be used to improve
risk prognosis, particularly in patients who are currently excluded from cardiac defibrillator insertion based on
LVEF. (J Am Coll Cardiol Img 2020;13:604-12) Crown Copyright © 2020 Published by Elsevier on behalf of the
American College of Cardiology Foundation. All rights reserved.

FIGURE 3 Receiver Operator Curves of VA Events in 939 Patients
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Perry, R. et al. J Am Coll Cardiol Img. 2020;13(2):604-12.

LVEF <35% and MD <75 ms
—— LVEF >35% and MD <75 ms

Kaplan-Meier analysis using MD =75 ms as the cutoff value stratified to LVEF. LVEF = left ventricular ejection fraction; MD = mechanical
dispersion; VA = ventricular arrhythmia.




Co CT? CT- ECV vs MR-ECV

i Computed Tomaography |

| Contents lsts available o ScienceDiect Post-contrast CT ] ~ Pre-contrast CT ] I Subtraction Image
AR L
v opg Journal of Cardiovascular Computed Tomography
{
..!"L..&‘Mk

Y A ]O\anl humopoqo' www. JourmnalofCardiovascularCl.com

Review Article

Myocardial late enhancement and extracellular volume with single-energy,
dual-energy, and photon-counting computed tomography
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Zavery
DKMP/NDLVC predstavuje nesmirne heterogenni skupinu onemocneni
stratifikace arytmickeho rizika na zaklade EF LK neni dostatecna

geneze arytmii je multifaktorialni, hlavnim substratem pro VAs je fibroza

MR je indikovana u vsech pacientu s KMP a je stézejni pro fenotyp NDLVC,;
CMR-LGE konzistentné prokazala silnou a nezavislou souvislost s VAs a
SCD

kvantitativhi hodnoceni LGE neni standardizovanou technikou, chybi obecnée
akceptovane mezni hodnoty; ve vztahu k arytmogenezi se jevi jako rizikovejsi
lokalizace a “vzor’ LGE a/nebo pritomnost tukove-fiorozni nahrady myokardu
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Zavery

informace z MR a genetickeho vysSetreni predstavuji zaklad pro
personalizovany pristup k stratifikaci rizika SCD u nekterych rizikovych

genotypu

hodnoceni ECV umoznuje kvantifikaci difusni fiorozy a poskytuje doplnujici
Informace k EF a LGE

echo hodnoceni GLS a MD se jevi jako potencialne uziteCcné markery ve
vztahu K riziku komor.arytmii

kombinace vice rizikovych faktoru muze predpovidat arytmicke riziko lepe nez
kterykoli jednotlivy rizikovy parametr



Probihajici studie

Active, not recruiting o

Cardiac Magnetic Resonance GUIDEd Management of Mild-moderate Left Ventricular
Systolic Dysfunction. (CMR_GUIDE)

ClinicalTrials.gov 1D @ NCT01918215
Sponsor 0 Flinders University
Information provided by 0 Joseph Selvanayagam, Flinders University (Responsible Party)

Last Update Posted @ 2023-03.07

Recruiting 0

Cardiac Magnetic Resonance Guidance of Implantable Cardioverter Defibrillator
Implantation in Non-ischemic Dilated Cardiomyopathy (CMR-ICD)

ClinicalTrials.gov 10 @ NCTO4558723
Sponsor © prof. Dr. med Ingo Eitel
Information provided by © rrof. Or. med. Ingo Eitel, University of Luebeck (Responsible Party)

Last Update Posted @ 20240513

Recruiting 0

Arrhythmic Risk Stratification in Nonischemic Dilated Cardiomyopathy (ReCONSIDER)

Clinical Trials.gov 10 @ NCT04246450
Sponsor 0 University of Athens
Information provided by © «ostantinos A Gatzoulis, University of Athens (Responsible Party)

Last Update Posted @ 2021-04-30

zdroj: clinicaltrials.gov
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 studie na plné medikaci srd. selhani?

* dokaze farmakoterapie ovlivnit substrat??



European Heart Journal Supplements (2023) 25 (Supplement C), C144-C154

The Heart of the Matter
https://doi.org/10.1093/eurheartjsupp/suad017
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Difusni fibroza, T1 mapovani a ECV
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Utility of native T1 mapping and myocardial extracellular volume fraction =&
in patients with nonischemic dilated cardiomyopathy: A systematic review
and meta-analysis
Michael Tao, Simrat Dhaliwal, Dhairyasheel Ghosalkar, Siyuan Sheng, Neda Dianati-Maleki,
Edlira Tam, Tahmid Rahman, Noelle Mann, Smadar Kort
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Odpovéd'na lécbu?
Pacienti s NICM, ktefi byli nonrespondéri k 1écbeé a

nezaznamenali reverzni remodelaci LK méli signifikantné vyssi

hodnoty ECV a nativniho T1 relaxa¢niho ¢asu

nativni T1/MACE
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