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\ Table 2. Annwal Rates and Cumulative Incidence Rates of Sudden Death in the Clinical Trials Included in this Study, with Randomized Groups Combined.*
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SCD- CHARM- CHARM. EMPHASIS. PARADIGM.
RALES BEST CIBISIl  MERIT-HF  ValHeFT HeFT  Alermative  Added CORONA GISSIHF HF HF
Variable (N=1663) (Nw2617) (Nw2647) (N«3991) (Nw5010) (N=1692) (N=1960) (Nw=2448) (N=4375) (N=3320) (N=2316§ (N=7156
No. of patierts with sudden 192 294 131 211 442 168 186 3l 631 367 128 525
death
| No.of patients with death 670 839 ELY] 162 979 484 540 762 1452 1055 342 1344
fromany cause
Percent of sudden deaths In 287 50 341 583 a5.1 47 44 408 45 148 365 L R
total mortalty
Annual rate of sudden death 65 56 38 53 47 0 i7 43 52 P 5 33
per 100 patient.yr (5.6~7.4) (50-63) (3.2-45) (4.6-61) (4.3-52) (2.6-35) (32-42) (38-48) (48-56 (25-30 (24-34) (3.1-1.6)
(95% C1)
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Ejekeni frakce leve komory

6 Cardiac rhythm management
for heart failure with reduced
ejection fraction

This section provides recommendations on the use of implantable
cardioverter-defibrillators (ICD) and cardiac resynchronization ther-
apy (CRT). Other implantable devices will be discussed at the end of
this section.

6.1 Implantable cardioverter-
defibrillator

A _high proportion of deaths among patients with HF, especially in
those with_milder symptoms, occur suddenly and unexpectedly.
Many of these may be due to electrical disturbances, including ven-
tricular arrhythmias, bradycardia, and asystole, although some are
due to other acute vascular events. Treatments that improve or delay
the progression of CV disease have been shown to reduce the annual
rate of sudden death,'>"®° but they do not treat arrhythmic events
when they occur. ICDs are effective at correcting potentially lethal
ventricular arrhythmias, and in the case of transvenous systems, also
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Primary prevention
o reduce the risk of
sudden death and all-cause mortality in patients
with symptomatic HF (NYHA class Il—IIl) of an
Lischaemic aetiology Junless they have had a Ml in
paspgior 40 days—see below), and an LVEF
gespite >3 months of OMT, provided

they are expected to survive substantially longer

than 1 year with good functional status.'¢"'¢®

ESC GUIDELINES
@ESC

European Society
of Cardiology

2021 ESC Guidelines for the diagnosis and
treatment of acute and chronic heart failure

Developed by the Task Force for the diagnosis and treatment of acute
and chronic heart failure of the European Society of Cardiology (ESC)

‘With the special contribution of the Heart Failure Association
(HFA) of the ESC

LAn ICD should be consideredlo reduce the risk

of sudden death and all-cause mortality in

than 1 year with good functional status.

patients with symptomatic HF (NYHA class
i ic aetiologyJand an LVEF lla
espite >3 months of OMT, provided

they are expected to survive substantially longer
161,166,167
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e DKMP 1:2500! 1 McNally et al. Dilated Cardiomyopathy: genetic
determinants and mechanisms. Circ Res 2017;121 (7): 731-48

* Rocniincidence NSS 2-4% 2
2 Kadish et al. Prophylactic defibrilator implantation in

« NSS tvori V2 vSech amrti u patients with nonischemic dilatated cardiomyopathy. N Engl
DKMP J. Med. 2004;350 (21) 2151-8
* NSS - 10-19% pii DKMP 3 3 Deo R et al. Epidemiology and genetics of sudden cardiac

death. Circulation. 2012;125(4):620-327

« 20-25% pac. s ICD ma adekvatni
vyboj béhem 5 let 4

4 Levy et al. Maximizing survival benefit with primary
prevention ICD therapy in a heart failure population. Circ
2009;120(10):835-42
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ICHS

* NSS - 50-80% ICHS

o : L Granni CH. et al. Sudden Cardiac Death in Ischemic Heart
300 tis pac./rok Diseases. JACC 2019;Vol 13 (10): 2223-38
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STATE-OF-THE-ART REVIEW

Sudden Cardiac Death )
in Ischemic Heart Disease Q JeE oc

EBAC
From Imaging Arrhythmogenic Substrate to

Guiding Therapies

Christoph Grini, MD, PuD,*" Dominik C. Benz, MD,® Sumit Gupta, MD,? Stephan Windecker, MD,”
Raymond Y. Kwong, MD, MPH"

Pathophysiology of Cardiac Injury

to Arrhythmogenic Substrate in IHD

Initiating factor:
CARDIAC INJURY S B A

Local cell activation,

recruitment and activation

of inflammatory cells

l

Myofibroblast

Extracellular matrix —=—

remodeling

|

Collagen Fiber Type 1

Reactive
Fibrosis

FIBROSIS

Fibrosis

Replacement

Renin-Angiotensin-
Aldosterone system,
Cytokines,
Inflammation,
Procollagen type |
proteinase,
Lysyl Oxidase

« Triggered activity
+ Re-entry

Destruction of sympathetic nerves:
+ Enhanced normal automaticity
« Abnormal automaticity

~

Potential trigger:
Autonomic nervous
system-sympathetic
hyperactivity

VENTRICULAR TACHYCARDIA/
SUDDEN CARDIAC DEATH

Noninvasive

Histology CMR Imaging

schemia testing

T1 mapping
e,

3
~

Gray zone

CENTRAL ILLUSTRATION From Pathophysiology of Cardiac Injury to Imaging Arrhythmogenic Substrate in
Ischemic Heart Disease

Prevention:

Treating predisposing
risk factors

Anti-ischemic

therapy:

» Anti-ischemic
medication

* Revascularization

Anti-remodelling/

Anti-fibrotic therapy:

* Aldosterone
receptor antagonist

* ACE inhibitors

+ Angiotensin ||
receptor inhibitors

» Anti-arrhythmic
medication
(e.g., Beta-blocker
Amiodarone)

» Ablation/ICD
implantation
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Ejekeni frakce levé komory
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0 MUN T s unversta . Modin et al, Echo and heart failure:when do people need an echo, and
MED T when do they need natriuretic peptides? Echorespract 2018, R65-79.
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ORIGINAL INVESTIGATIONS

Global Longitudinal Strain to Predict R
Mortality in Patients With
Acute Heart Failure

Jin Joo Park, MD, PuD,* Jun-Bean Park, MD, PuD,” Jae-Hyeong Park, MD, PuD,” Goo-Yeong Cho, MD, PuD"

GLS normal > - 20%

« HFrEF (< 40%)

T1 -Severely reduced < -8%

4312 pts
2009-2016
Median 31,7m | ° #PEF(=50%)

« HFmrEF (40-49%)

T2- Moderately reduced -8,1% - 12,5%

T3- reduced > -12,6%
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TABLE 1 Baseline Characteristics of the Study Population According to Ejection Fraction and GLS Tertiles
According to LVEF Patiemts According to Strain
HErEE HEmrEE HEREE T1(Severe) T2 (Moderate) T3 (Mild)
All Patients {n - 2,195) in - £42) (n-133)  pVaue  (n-1404) in - 1,388) {n-1387)  pValue
Follow-up, months 317 (1L6-54.4) 306 103-532) 34.0 (14.5-557) 33.1(13.5555) 0002 27.6(75-515)  33.1(123-554) 343 (15.9-56.4) <0.001
Age, yrs 708 £ 138 BAS + 141 729+ 123 75131 <0001 6364139 0.6 = 137 No:137 <0001 u
T : : =TE BTD 1 ) ) A 1 T <o.oaT
Global Longitudinal Strain to Predict ") ,
BMI, kafm 354589 13+63 B5+57 BELA] 0042 BA2ES 333+58 1[E£54 0515
ity i i i Past medical his
Mortality in Patients With oy
gnsion 572 563 517 513 0531 563 517 5.3 0.63]
Acute Heart Failure 343 86 343 297 <0.001 386 343 207 <0.001 |I
TSNS
, , . _ Ischemic heart azs s ;2 30.4 0157 ‘s ;™2 0.4 0157
Jin Joo Park, MD, PxD,’ Jun-Bean Park, MD, PxD,” Jae-Hyeong Park, MD, PuD,” Goo-Yeong Cho, MD, PuD* e
dbsise
Atrial fibwillation 30.0 351 293 52 <0.001 351 233 352 <0.001 u
NYHA functienal class 0132 <0.001
1 7 70 53 B.O 55 83 78
m 503 4838 527 50.6 423 516 56.8
W 427 442 419 413 52.2 4022 354
Physical examination
Systalie BP, 1BAL272  1EILIE0 2 EB0ELIE0  EELEI <0001 DEELI69 120747 EAILEI 0012
mm Hg
Diastalic BF, 4.2 £ 16.6 750 = 16.8 74.6 £ 17.0 729+164 0001 763176 743167  T2Z1154 <0000
mm Hg
Labesatery findings
Hemoglobin, 121+ 23 12523 N +25 NF£23 <000 127 £23 120 £23 NE+£23  <0.000
gl
BUN, g/l 7T £183 69+ 176 B 150 49:157 0001 B £182 B[ELIE0 482162 <0000
Creatiniree, 107 (0B3-154)  L11(0.B6160) 1.05(DE3-144) 101(079-147) <0001 114 (D.90-160) 1.05(08H1LE0) 102 (0.79-142) <0.001
gl
BNP.pg/ml 98O (461-2,092) 1299 (S06-2.305) B6O (620-2,672) 639 (251-1281) <0.0O1 1190 (6B7-2.632) 981 (427-1.985) 644 (225-1315) <0.000
(n = BBS)
NT-prahP, 4,583 5,924 4,410 2732 <0.001 7.778 4,527 IEES  «<0.000
pafml (L720-11397)  (2419-1.429)  (1574-10,416)  (1,085-6,656) (350205,751)  (L879-1,990)  (891-6,791)
(o268
Echecardiographic parametsns
E-wave, mfs OBEx038 090044  OB7£045  095+045 <0001 095+038  090£050 O0BE+043 0000
A-wave, mis 0.91 + 3.83 107 + 6.52 114£500  OB8+045 0653  0.93 £ 68 110 £+ 464  1O1£414 085
DT, s 188 + 79 160 + 63 193 + 82 M+93 <0001 M970 180 + 76 7MW+ <0000
Efe 129 4 1.0 05 £ LB 17.4 £ 105 169£95 <0001 221412B 191 £ 10.9 150LE4 <0001
LVEF, % 405 £ 156 T3 450 £ 26 593+ 60 <0001 289 +1.4 3BE£IZ6  SEANS <0000
5% DELsD Eliaz LisiE JSZa4f copo)  seilE 0213
ACE inhibitor ar 691 £33 743 657 <0.001 683 743
ARB
Beta-blocker 02 <0.001 50.4
MRA 0.001 482
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1740 pac. (40.4%) zemielo béhem 5 let

Median follow up 31.7m (11.6-54.4m)
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FIGURE 2 5-Year All-Cause Mortality and Composite of 5-Year All-Cause Mortality and Hospitalization According to LVEF Stratified by GLS Tertiles
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Months Months
MNumber at risk Number at risk
HFFEF 2194 1597 1281 962 680 413 HFFEF 2194 1408 1098 815 574 346
HFmreF 641 497 414 307 219 138 HFmreF 641 451 363 275 184 122
HFpEF 1334 1022 853 624 433 n HFpEF 1334 932 753 549 376 236
HFrEF HFmrEF HFpEF

abbreviations as in Figure 1.

Patients with HFrEF had higher mortality and a higher compaosite of all-cause mortality and HHF, ACD — all-cause death; HHF

hospitalization for heal

rt failure; other

PARK et al. GLS to Predict Mortality in Patients with Acute Heart Failure;

JACC Vol. 71, No18, 2018:1947-57
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Global Longitudinal Strain to Predict N
Mortality in Patients With

Acute Heart Failure i
TABLE 2 Baseline Characteristics of the Study Population According to 5-Year
Jin Joo Park, MD, PiD;’ Jun-Bean Park, MD, PuD,” Jae-Hyeong Park, MD, PiD Goo-Yeong Cho, MD, PiD) All-Caise Death
Alive Dead
{n = 2,572; 55.6%) = 1,740: 40.4%) p Value
Age, yrs 673 & 14.3 75.9 + 113 <0001
Men 515 5332 0.6B3
BMI, kgfm? 24050 BELT0 <0001
Follow-up duration, menths 46.1 (1L6-54.4) 1 (25-30.3) <0001
In multivariable analysis, each 1% absolute in- Past medical histary
- - - - Hypertensian 543 616 <0001
crease in GLS was associated with a 5% decreased risk Diabetes mellien a0 a3 e
for mortality (hazard ratio [HR]: 0.95; 95% confidence lschemic heart disease 302 357 <0.001
interval [CI]: 0.93 to 0.96; p < 0.001) (Online Table 1). e et s 08 e
im B3 532
mm 54.8 437
w 36.9 511
R R L oy B HF Type According to LV GLS Tertiles Physical examination
Systalie BF, mm Hg 12E.E + 6.4 127.8 + 283 766
A Correlation Between GLS vs EF 100%
r=0.69 p < 0.000001 Diastalic B, mm Heg 754+ 165 T23 4+ 16.E <0001
£ £ Labaratary findings
30 g B0%
: Hamqglabin, mg/dl 126 +23 ME+23 <0001
254 co% | BUMN, gl 734+ 140 30.4 + 189 <0001
Creatinine, mgidl 1.00 (0.B0-1.34) 1.25 (0.90-1.86) <0.001
R 201 hen oo BNP, pafml (n = BES) E90 (411-1,719) 1,114 (530-2,647) <0L001
o & WT-proBNP, pgfml (n = 2,681) 3,368 (1,323-7517) 7,600 (2,BE1-1E60E)  <0.001
Echocardiographic parameters
20% 4 E-wave 0.9 + 0.4 09 +04 003
S AR Ao 11+ 62 0925 0405
S o s DT, ms 1868 + B7.0 775 L 28 o002
| . : . (Severe) (Moderata) (Mild) {GLS Tertiles) Efe 7.8 £ 101 205+ 122 <0U001
L T WHFTEF mHFmEF W HFpEF | LVEF, % 40.9 + 156 300 L1155 u.u-s-t-l
1
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FICURE ¢ Se¥iar All-Causs Mortality amd Composite of S-Yiear All-Causs Mortality amd Hespitalizatien Acording 10 GLS Teniles Stratifed by LYEF
Fiaure 3 Continsed
All Patients
as ]
- o
i 05 g 0 - :
£ 2 5%
4 a4 4 a4 | 2
5 5 5 o
02+ 02 5
L] 1]
oo oo
a r 24 = 48 50 a r = % 48 50 oo an
Number af sk [T—— a L M E - 48 &0 [1} ¥ M E - 48 &0
GLS-T1 1403 e T8 sS85 405 = GLS-TI 1403 B42 E40 430 35 2 A at risk Honihs [r—— Mot
GLS.-T2 1388 044 &5 6546 47 85 GLSsTZ 1388 =7 750 553 £DE 248 ‘_
GLS-T3 1386 a3 505 B58 45 29 GLSTE 1386 W00 an 582 187 w3 B i o4 =2 &0 o A GLsT 18 ™ &4 “8 s
GLS-T2 X0 3 m a3 = =4 GLS-T2 =0 =2 155 os 7B 49
5 OUTCOMES ACCORDING TO GLS AND LVEF. Out | asm == = w e m s Gsn s s 122 o &= o
ac principal findings are related to mortality. There was |
- - a very small difference in mortality among patients sco scoss
o Lo o
ne os with HFTEF (41%), HFmrEF (38%), and HFpEF (35%), e
fo 3o whereas morality was higher in patients in the first | **] o2
i) .. GLS tertile {49%) than in those in the second (38%) | £ o % 0s ]
E 5 : . ¥ E E e
= o or third GLS tertile (34%). It is noteworthy that LVEF g . g . B WY e
oo oo . ! | 0.2 0.2 4
s " M = s m s " 2 = s m
Months Months oo 0o A
Number of risk Fumber o ik
GLS-T1  Te0 209 &9 T3 330 =3 GLS=TI Te0 L) 524 - ] 148 a = . Monihs = @ & a = " [— = e &4
GLS-T2 798 597 480 354 266 167 GLS-Tz 798 535 a5 7 -] 1]
GLS-T2 M3 s 139 L] 7 o GLS-T2 33 150 125 28 B4 42 Mot ot risk Humber ot sk
GLST1 TE 51 43 3F 30 % GLST1 = 45 E ) m 0 14
—— GLST1 {Sewere) —— GLS-T2 (Moderate) —— GLSTI (Mid) GLST2 am 124 184 144 104 58 GLSTZ 301 -] 154 24 0 &7
GLS-T3 5 75 559 412 288 185 GLST3 315 661 538 3E0 156 64
(A} Al patients. {E) Fatkents with HFFEF. (C) Patients with HFMIEF. (D) Fackenes with HFREF. Abbreviacions 36 in Figures 1 and 2. — GLS-TI{Saverd) — GLETZ (Moderats) — GLS-TZ (M)
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Global Longitudinal Strain is Incremental
to Left Ventricular Ejection Fraction for the
Prediction of Outcome in Optimally Treated
Dilated Cardiomyopathy Patients

Anne G. Raafs "/, MD*; Andrea Boscutti, MD*; Michiel T. H. M. Henkens “=/, MD; Wout W. A. van den Broek "', MD;
Job A. J. Verdonschot “&', MD, PhD, MSc; Jerremy Weerts “*, MD; Davide Stolfo “=', MD; Vincenzo Nuzzi =/, MD;
Paolo Manca, MD; Mark R. Hazebroek “=', MD, PhD; Christian Knackstedt “/, MD, PhD;! Marco Merlo, MD;!
Stephane R. B. Heymans =, MD, PhD* Gianfranco Sinagra, FESC, MD!

» 2 centra (Holandsko a Italie)

» median folow up 5.6 let (3.7-8.9)

* 323 pac. s DKMP

* 66% muzi

* 55+/-14 let

« NSS/amrti/zivot ohrozujici arytmie/hospitalizace pro SS/OTS/LVAD
« EFLK 42 +/-11%

* GLS -15% +/-4%
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Lékarska fakulta Raafs AG. et al. Global Longitudinal Strain is Incremental to Left Ventricular 8| =
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Global Longitudinal Strain is Incremental
to Left Ventricular Ejection Fraction for the
Prediction of Outcome in Optimally Treated
Dilated Cardiomyopathy Patients

Anne G. Raafs ©, MD'; Andrea Boscutt, MD'; Michiel T. H. M. Henkens ), MD; Wout W. A. van den Broek ©, MD;
jonsc Danick . MD;

J

Table 1. Clinical Characteristics of Total Population With DCM and in Patients With DCM With and Without Events Upon

OoOMT
All Maastricht Trieste
(N=323) (N=192) (N=131) P value
Age, y 56+14 55413 56415 0.62
Male sex 212 (66) 120 (63) 92 (70) 0.16
Echocardiographic parameters
LVEF (%) 43 [35 to 50] 43 [35 to 50] 43 [35 to 50] 0.88
LVEF =50% 92 (28) 57 (30) 35 (27)
LVEF 40%-50% 100 (34) 57 (30) 52 (40)
LVEF <40% 121 (38) 78 (40) 43 (33)
LV end-diastolic diameter, indexed 29 [26 to 32] 28 [25 to 31] 30 [28 to 33] <0.01
by BSA, mm/m?
GLS
GLS (%) 15 [12 to —17] -15[-13 10 18] —14 [-12 to —16] <0.01
Delta GLS (%) 26[0.0t05.8] 3.0[0.3t0 6.3 24[-0.2to 51] 019
Separately
Death/heart transplantation/LV 37 (1) 26 (14) 11 (8) 0.21
assist device
Life threatening arrhythmias 20 (6) 11 (6) 9(7) 0.82
Heart failure hospitalization 20 (6) 11 (6) 9(7) 0.82

MUNI et
MED

Raafs AG. et al. Global Longitudinal Strain is Incremental to Left Ventricular
Ejection Fraction for the Prediction of Outcome in Optimally Treated Dilated
Cardiomvopathy Patients: J Am Heart Assoc. 2022:11.e024505
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* 92 pac (28%) recovery (EF LK > 50%)

Global Longitudinal Strain is Incremental

* 64 pac (20%) (NSS 23, OTS/LVAD 2, LTA 20, SS 19)

100
g
= 804
2
multivariable unadjusted HR [95% CI] Pvalue § 60
w
§ 40-
NYHA class =3 343(1.49-790] +—fll— 0.004 &
§ 20-
LVEF <40% 21311.11-4.10) Hil— 0.024 w P Log for trend <0.0001
0 1 I I I I
GLS worse than -13% 224(1.18-429] +Hi}— 0.015 0 2 4 6 8 10
Number at risk Time to event (years)
rrrrrrr
0123456 — LVEF >40%and GLS betterthan-13% 175 168 139 94 64 38 :|P=0.026
HR [95%Cl] ==+ LVEF >40% and GLS worse than-13% 26 24 17 13 7 3
— LVEF <40% and GLS better than-13% 45 41 & ® b " JP=0.030
-=-- LVEF <40% and GLS worse than-13% 77 63 43 30 20 13
IUI U I\I Masarykova univerzita - — — _
Lékarska fakulta Raafs AG. et al. Global Longitudinal Strain is Incremental to Left Ventricular
MED M Ejection Fraction for the Prediction of Outcome in Optimally Treated Dilated U SV. ANNY

Cardiomvopathy Patients: J Am Heart Assoc. 2022:11.e024505
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Journal of the American College of

Cardiology

Volume 24, Issue 1, July 1994, Pages 132-139

© JACC

Clinical study

Prognostic value of Doppler transmitral
flow patterns in patients with congestive
heart failure »

Gong-Yuan Xie MD &, Martin R. Berk MD, FACC, Mikel D. Smith MD, FACC, John C. Gurley MD,

FACC, Anthony N. DeMaria MD, FACC

* 1 —roc¢ni mortalita 5% vs 19% (p< 0.05)

« 2 — leta mortalita 5% vs 51% (p< 0.01)
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Diastolicka funkce

S " RFP
§ / \ non - RFP
(]
S 101
Z
1 1

CHF Death Sudden Death
19/26 (73%) 7/26 (27%)
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Diastolicka funkce

Comparative Study > J Am Soc Echocardiogr. 2003 Apr;16(4):333-9.
doi: 10.1016/50894-7317(02)74537-9.

Prognostic value of the atrial systolic mitral annular
motion velocity in patients with left ventricular
systolic dysfunction

Takashi Yamamoto 1, Takashi Oki, Hirotsugu Yamada, Hideji Tanaka, Takeo Ishimoto,
Tetsuzo Wakatsuki, Tomotsugu Tabata, Susumu Ito
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Figure 5. Relation of mitral inflow to clinical measures of

outcome
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Diastolicka funkce
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Prognostic Value of Doppler
Echocardiographic Mitral Inflow Patterns:
Implications for Risk Stratification in

Patients With Chronic Congestive Heart Failure
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TABLE 1 Baseline Characteristics of the Study Population, Analyzed Separately
Improved Risk Stratification for " According to the Presence or Absence of LGE
Ventricular Arrhythmias and Sudden
Death in Patients With Nonischemic AN Patieats LGE- LGE+
Dilated Cardiomyopathy (N - 1165) {n = 679) {n - 486) p Value
ndoea Df Matco, MD, P, "< Pemea Frances Brows, M, Tosha Beadleg, B MRes 4 Gaetano Nuclfor, MD, Pe Male 768 (66.0) 400 (59.0) 368 (76.0) <0.001
e e e o e TS Age, yrs 58 (48-68)  57(4666)  60(5069)  <0.001
Neuromuscular disease 14 (1.0) 6 (0.9) 80.7) 0.28
Alcohol excess 30 (2.6) 19 (3.0) 1 (2.0) 0.57
Previous chemotherapy 47 (4.0) 32 (5.0) 15 (3.0) 0.7
Atrial fibrillation 318 (27.0) 179 (26.0) 139 (29.0) 0.40
NYHA functional class 0.005
| 465 (40.0) 291 (43.0) 174 (36.0)
I 402 (34.0) 237 (35.0) 165 (34.0)
1] 251 (22.0) 121 (18.0) 130 (27.0)
IV 47 (4.0) 30 (4.0) 17 (3.0)
NYHA functional class =l 298 (26.0) 151 (22.0) 147 (30.0) 0.002
Wide QRS (=120 ms) 517 (44.0) 308 (45.0) 209 (43.0) 0.42
39 (30-46) 42 (34-47) 35 (26-44) <0.001
LVEDVI, ml/m? 18 (99-142) 10 (96-133) 129 (106-158) <0.001
LVESVi, ml/m? 69 (55-95) 63 (52-83) 82 (61-110) <0.001
RVEF, %
Medical treatment
Beta-blockers 943 (81.0) 536 (79.0) 407 (83.0) 0.04
ACE inhibitors/ARBs 969 (83.0) 555 (82.0) 414 (85.0) 0.2
MRA 572 (49.0) 293 (43.0) 279 (57.0) <0.001
Loop diuretics 505 (41.0) 265 (39.0) 240 (49.0) <0.001
Devices
ICD 246 (21.0) 73 (N.0) 173 (36.0) <0.001
ICD primary prevention 218 (19.0) N (10.0) 147 (30.0) =0.001
ICD secondary prevention 28 (2.0) 2(0.3) 26 (5.0) =0.001
CRT-D or CRT-P 204 (18.0) 90 (13.0) 14 (23.0) =0.001
Follow-up, months 36 (20-58) 36 (20-58) 36 (19-58) 0.26
IVI U N M’asavryk'ova univerzita - M . - - .
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e LG and Lver FIGURE 5 Survival Free From the Combined Arrhythmic Endpoint
A
Combined Arrhythmic Endpoint (Primary Endpoint) 14
0.9 4
% of Patients with Events 0.8 1
0.7 4
0.6 1 Any group vs low-risk p < 0.001
0.5 4
Annual Event Rate 0 1 2 3 4 5 6 7 8 9
Follow-Up (Years)
Number at risk
-~ Low-Risk 634 577 433 311 224 151 107 68 46 21
0 5 10 15 20 25 30 Intermediate-Low Risk 135 124 89 67 46 26 13 8 5 3
B LGE+, LVEF <20% m LGE+, LVEF 21%-35%  LGE-, LVEF s20% — Intermediate-High Risk 149 136 100 78 54 32 20 12 9 5
W LGE+, LVEF >35% m LGE-, LVEF 21%-35% m LGE-, LVEF >35% — High Risk 247 215 142 104 72 48 31 24 12 10
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CENTRAL ILLUSTRATION Schematic Representation of the Proposed New Algorithm

New Risk-Stratification Algorithm

Patients with DCM
|

LOW RISK INTERMEDIATE RISK HIGH RISK
Annual event rate 0.2% Annual event rate 2.4% Annual event rate 7.2%

= « LGE+ and LVEF =35
* LGE- and LVEF >20% « LGE- and LVEF <20% +an =35%

» LGE+ and LVEF >35%

INTERMEDIATE-LOW RISK INTERMEDIATE-HIGH RISK
Annual event rate 1.6% Annual event rate 2.8%
* LGE+, No high-risk LGE o LGE- and LVEF <20%
distributions, LVEF >35% o LGE+, high-risk LGE
distributions, LVEF >35%

Di Marco, A. J Am Coll Cardiol. 2021;77(23):2890-905.
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Imaging for sudden cardiac death risk stratification: Current perspective )

Check for

and future directionsx o

Pieter van der Bijl, Victoria Delgado, Jeroen ]J. Bax *

Department of Cardiology, Heart Lung Center, Leiden University Medical Center

Table 1

Summary of cardiac imaging techniques employed for risk-stratification of sudden
cardiac death, with clinical examples. Only examples which are specifically relevant to
target groups discussed in the section on Future Directions, are listed here.

Substrate Imaging modality Technique Clinical example
LGE HCM
Fibrosis (direct) Grey zone i
CMR T, mapping NICM
ECV NICM
Strain NICM
. P MD ICM
Fibrosis (indirect) Echocardiography Strain ICM
LVMD ICM

IUI U I\I Masarykova univerzita ) 5 : - : : ;
Lékarska fakulta Pieter van der Bijl et al. Imaging for sudden cardiac death risk stratification: current

perspective and future directions; Progress in CV Disease 62 (2019) 205-2011 U SV. ANNY
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10 — 1 1 Nakamura et al, Cardiac troponin T as a predictor of cardiac death
: SerOIOgle trop T’ NT pI‘O BNP’ CRP in patients with left ventricular dysfunction. J Arrhythm. 2017;33(4):
463-8
— AN _ 2
: EKG SAECG’ trvanl QRS’ T wave alternans‘ y 2 Marume et al. Mortality and Sudden Cardiac Death Risk

Stratification Using the Noninvasive Combination of Wide QRS

Duration and Late Gadolinium Enhancement in Idiopathic Dilated
o — 3
ECHO GLS Cardiomyopathy. Circ Arrythm Electrophysiol. 2018;11(4):e006233.
. 3PARK et al. GLS to Predict Mortality in Patients with Acute Heart
¢ MRI - LGE? Tl mapplng> ECV 4 Failure; JACC Vol. 71, No18, 2018:1947-57
. , v v , . . . . . “Pieter van der Bijl et al. Imaging for sudden cardiac death risk
* Geneticke vysetreni (titin, lamin,filamin..) stratifcatio: curren perspecive and future directons; Progress n

CV Disease 62 (2019) 205-2011
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FIGURE 1 Patients for = Defibrillators

Nonsudden
death risk Advanced HF
Co-morbidities;
Age
Selecting Patients With Nonischemic ()
Dilated Cardiomyopathy for ICDs
Myocardial Function, Fibrosis, and What’s Attached?*
John G.F. Cleland, MD,*” Brian P. Halliday, MBCsB," Sanjay K. Prasad, MD*
Most likely to benefit
from ICD therapy
Mild HF Sudden cardiac death risk

Fibrosis
Autonomic dysfunction
Genetic susceptibility

Overall Risk = risk rate x time at risk
Younger patients and with mild heart failure and no serious co-morbidity:
« low SCD event rate but long exposure & low competing
risks of nonsudden death; likely to benefit but
device longevity important.
Older patient or severe heart failure or serious co-morbidity:

« high SCD event rate but short exposure & high competing
risks of nonsudden death, therefore patients unlikely to benefit.
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