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Total mortality at 5 yrs
/0% in the 80s -> 20-30% at present

Sudden cardiac death
30% of total mortality
2-3% annual rate
iInvolves many working people

Tamburro P Am Heart J 1992;124:1035 DANISH Study NEJM 2016;375:1221 Halliday BP Circulation 2017;136:215
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Primary Prevention of Sudden Amiodarone Versus ICD Therapy:
Cardiac Death in Idiopathic Randomized Trial in Patients With
: : Nonischemic Dilated CMP
Dilated Cardiomyopathy and Asymptomatic nsVentricular
The Cardiomyopathy Trial (CAT) Tachycardia: AMIOVIRT
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Bansch D Circulation 2002;105:1453 Strikberger SA  JACC 2003;41:1707
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Prophylactic Defibrillator Implantation
in Patients with Nonischemic Dilated
Cardiomyopathy

Death from Any Cause Sudden Death from Arrhythmia
1.0 1.0
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Standard therapy

ICD

FU 29.0 months
HF + LVEF <36% + VTns

Probability of Survival

Sta;:j.ard therapy

Probability of Survival

Survival (yr) Survival (yr)

DEFINITE Study NEJM 2004;350:2151
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Cardiac-Resynchronization Therapy
with or without an Implantable Defibrillator
in Advanced Chronic Heart Failure

Hazard Ratio for Death from or Hazard Ratio for Death from or Hazard Ratio for Death
Variable No. of Patients Hospitalization for Any Cause Hospitalization for Any Cause from Any Cause

Pharmacologic  Pacemaker Pacemaker—
therapy (n=308) (n=617) defibrillator
(n=595)
Age
=63 yr 272
>65 yr 323
Sex
Male 415 401
o lawl IN

Cardiomyopathy
Ischemic 325
Nonischemic 270

No 183

Yes 412
Beta-blocker use

No 193

Yes S 2 402
Loop diuretic use

No 20

Yes 575
Spironolactone use

No 267

Yes 328
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Bristow MR NEJM 2004;350:2140
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Amiodarone or an Implantable Cardioverter—Defibrillator

for Congestive Heart Failure

Nonischemic CHF

1211 pts no data
FU 45.5 months (s.yrev:Latcfatt)g, 0.279) on
sudden

cardiac death

Amiodarone . .
(5-yr event rate, 0.258) A J_,r————J ICD therapy
(5-yr event rate, 0.214)

-t
&
=
s
=
o
=

Months of Follow-up

SCD-HeFT NEJM 2005;352:225
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VERIEEREUR

All-Cause Mortality Among Patients With NICM Randomized to ICD or CRT-D vs
Medical Therapy in Primary Prevention

Years of No. of Risk Ratio
Enrollment Patients (959 CI)

AMIOVIRT'?
DEFANITE'S
SCD-HeFT4

COMPANION2! 2000-2002 97 0.50 0

Combined 0.69 (0.55-0.87)

Risk Ratio (95% CI)

Desai AS JAMA 2004,292:2874
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Defibrillator Implantation in Patients with Nonischemic
Systolic Heart Failure

Death from Any Cause Sudden Cardiac Death

CRT device 58%
1116 pts
FU 67,6 months

Hazard ratio, 0.50 (95% Cl, 0.31-0.82)

Group ' Control Group

P Value for
Subgroup ICD Group  Control Group Hazard Ratio (95% Cl) P Value Interaction
no. of events/total no. Total mortality
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Cumulative Event Rate

Age 0.005
<59 yr 17/167 34/181 —— 0.51 (0.29-0.92) 0.02
=59 to <68 yr 36/173 50/202 0.75 (0.48-1.16) 0.19
=68 yr 67/216 47177 1.19 (0.81-1.73) 038

DANISH Study NEJM 2016;375:1221




VERIEEREUR

Barakat AF BarakatA

Study

CAT
AMIOVIRT
DEFINITE
SCD-HeFT
DANISH

Overall (l-square

NOTE: Weights ¢ '

AMIOVIRT

DEFINITE

DANISH

Overall (I-squared =

NOTE: Weights are ¥

ICD is assoc

ICD is associated with lower all

ICD in nonischemic cardiomyopathy

Golwala H Circulation 2017;135:20% 5%¢)

AMIOVIRT
DEFINITE
SCD-HeFT
COMPANION

NAMISL

0.83(045, 1.52)
0.87(0.31, 2.42)
0.65(0.40, 1.06)
0.73 (0.80, 1.07)
0.50 (0.29, 0.88)

Q87088 1 12,

Weight (%)

Subtotal (I-squared = 0.0%, p = 0.665)

0.77 (0.64, 0.91)

CRT only
COMPANION

0.50(0.29, 0.88)

JISH (CRT)
Subtotal (I-squared =68.7%, p=0.074)

0.70 (0.39, 1.26)
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ICD only
AMIOVIRT
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SCD-HeFT
DANISH (Ne CRT)

0.83 (0.45, 1.52)
0.87(0.31, 2.42)
0.65 (0.40, 1.06)
0.73(0.50, 1.07)
0.83 (0.68, 1.19)

Subtotal (I-squared =0.0%, p =0.937)

0.76 (0.62, 0.94)

NOTE: Weights are from random effects analysis
<— Favors Device

Favors No Device —>

|
2

I
6

1
1.8

|
5.0




ICD in nonischemic cardiomyopathy

Guidelines

An ICD is recommended in patients
with DCM, symptomatic HF (NYHA
class lI-1ll) and an ejection fraction
<35% despite >3 months of
treatment with optimal phamacological
therapy who are expected to survive
for =1 year with good functional

status.

Recommendations for Primary Prevention of SCD in Patients With NICM

Recommendations
1. In patients with NICM, HF with NYHA class lI-lll symptoms and an LVEF of
35% or less, despite GDMT, an ICD is recommended if meaningful survival of
greater than 1 year is expected (1-6).

ESC Guidelines 2015 AHA /ACC/HRS Guidelines 2017
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Prognostic stratification for SD

Noninvasive Arrhythmia Risk Stratification in Idiopathic
Dilated Cardiomyopathy
Results of the Marburg Cardiomyopathy Study

Conclusions—Reduced LV ejection fraction and lack of B-blocker use are important arrhythmia risk predictors in IDC,
whereas signal-averaged ECG, baroreflex sensitivity, heart rate variability, and T-wave alternans do not seem to be
helpful for arrhythmia risk stratification. These findings have important implications for the design of future studies
evaluating prophylactic implantable cardioverter-defibrillator therapy in IDC. (Circulation. 2003:108:2883-28901.)
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Prognostic stratification for SD

Meta-Analytic Summaries of Test Performance by Predictor Category

Calculated
Predictor Studies Events/n (%) 3-Yr Event Rate (%) Prev. (%) Sens. (%) Spec. (%) PPA (%) NPA (%) RR (95% CI) OR (95% CI)

Autonomic
BRS 48/359 (134) . 1.80 (0.63-5.16) 1.98 (0.60-6.59)
HRT 66/434 (152) 2.12 (0.77-5.83) 257 (0.64-10.36)
83/630 (13.2) 3 X 1.52 (0.84-2.75) 1.72 (0.80-3.73)

Techniques incorporating functional parameters, depolarization abnormalities, repolarization abnormalities, and

anhythmic markers provide only modest risk stratification for sudden cardiac death in patients with

Depolarization
QRS/LBBB 262/1,797 (14.6) 1.43(111-1.83) 151(1.13-2.01)
SAECG 152/1,119 (13.6) 1.84 (1.18-2.88) 211 (1.18-3.78)
Frag. QRS 65/652 (10.0) 5.16 (3.17-8.41) 6.73 (3.85-11.76)
Repolarization
QRS-T 97/455 (21.3) . 175* (116-2.65) 2.01* (1.22-331)
TWA 177/1,631 (10.9) L a ! 3.25 (2.04-5.16) 4.66 (2.55-8.53)

Goldberger JJ JACC 2014;63:1879
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Prognostic stratification for SD

Limitations

Meta-analysis

Nonischemic dilated CMP » QObservational studies
2948 pts

Endpoint: SCD + VA > Differing inclusion criteria

for enrollment of subjects

p<0.001* p<0.001*

» Nonrandomized studies
to confirm that pts with
OR: 4.2 OR: 5.2 LGE+ benefit from ICD

L L .

AllStudies Mean Mean ICD primary > Lacklg data on predictive
LVEF < 35% LVEF > 35%, prevention accu racy

Di Marco A JACC Heart Fail 2017,5:28
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Prognostic stratification for SD

Co-morbidity

Heart failure stage \
Competing risks of

non-sudden death

Electrical instability

Cardiac function

Structural substrate
Myocardial fibrosis

Autonomic dysfunction

Halliday BP
Genetic pre-disposition Circulation 2017;136:215
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Nonischemic CMP definition

Dilated cardiomyopathy
Left ventricular or biventricular systolic dysfunction and dilatation that are

not explained by abnormal loading conditions or coronary artery disease.

Coronary artery disease should be excluded in patients more

than 35 years of age, or before 35 years if there are significant
personal coronary artery disease (CAD) risk factors or a family
history of early CAD.

ESC Statement Eur Heart J 2016;37:1850 Wu AH BMJ http://dx.doi.org/10.1136/hrt.2005.085761
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SD and coronary artery disease

class IT or III. Coronary artery disease (coronary stenosis =>70%) had

STory oT prioT CAT Study Circulation 2002;105:1453

absence of dinically significant coronary artery dis-

ease as the cause of the Fardnmnyopathy was con- DEFINITE Study NEJM 2004:350:2151
firmed bv coronarv angiographv or bv a negative

stress imaging study. Patients were excluded if they
of a myocardial infarction. Nonischemic CHF was
defined as left ventricular systolic dysfunction with- SCD-HeFT NEJM 2005;352:225
out marked stenosis.

able. Patients could be included even if they had
one or two coronary arteries with stenoses, if

the extent of coronary artery disease was not
considered to be sufficient to account for the re-
duced left ventricular systolic function. Patients

DANISH Study NEJM 2016;375:1221
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SD and coronary artery disease

Although patients enrolled in these studies must not have
an overt ischemic heart disease they can show some
degree of coronary stenoses < 50%-75% up to 2 vessels

Thus the enrolled patients may be at increased risk of
acute coronary attacks which in turn may result in VT-VF
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SD and acute coronary attacks

638 pts resuscitated from cardiac arrest

Complete revascularization, n (%) 181 (47)
DES, n (%) 46 (14)
Local success, n (%) 349 (89)
Target vessel
RCA 88 (22)
LM 21(5)
LAD 206 (52)
LCx 79 (20)
Thrombectomy, n (%) 55(9)
Stent length (mean +SD) 184+6.0
- i efer (mean + SD

: |
Acute occlusion 205 (52)

ronic total occrusion

Redfors B Resuscitation 2015;90:13
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ATLAS Study Circulation 2000;102:611
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SD and acute coronary attacks

UNFORTUNATELY ACUTE ISCHEMIC ATTACKS
CANNOT BE PREDICTED
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Dynamic Risk profiling

» ventricular remodelling
» comorbidity evolution
» temporal variation in risk

» unknown frequency of risk assessment
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Conclusion

1) 1CD implantation in nonischemic cardiomyopathy patients
is effective in reducing total and SD mortality

2) ICD implantation is strongly indicated in agreement with
guidelines

3) Accurate identification of patients with a high probability
of dying of both non cardiac causes and non SD is needed

4) Younger people with fewer competing risk factors should be
favorite
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Comorbidity/Heart failure stage and SCD

Prediction of Mode of Death in Heart Failure
The Seattle Heart Failure Model

Sudden Death According to the SHFM Score _ Pump Fallure Death According to the SHFM Scare

*p<0.0001

Mozaffarian D Circulation 2007;116:392



Mean follow-up duration
(months)

Location
Control
Participants

Participants with
NICM No. (%)

Patients (n)

Age-mean (years)

ICD in nonischemic cardiomyopathy

AMIOVIRT **
29

USA
AMIO
103

103 (100)

ICD Control
(50) (549

52 52

DEFINITE ¥
26

USA

MT

458

458 (100

ICD Contro
(51) (52)

58 &0

USA, Australia, and New Zealand
MT/MT +AMIO

792

1210 (48)

ICD Control ICD Control
(229) (229) (829) (845/847) (617) (308/595

58 58 60.1 604/59.7

COMPANION *
Range 14.8-16.5 mg

USA
MT/MT+ CRT

ICD

67 68/66

DANISH 7
67.6

Denmark
MT

1116

1116 (100)

ICD  Control
(556) (560)

63
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Appropriate ICD therapy

5% over1year in SCD-HeFT
18% over 3 years in DEFINITE
12% over 5 years in DANISH

Average 2.5-6 theraphies/years
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Microvolt TWA (cardiomiopatia non ischemica)

No. of Events Rate* (95% CI) NPVT (95% CI) PPV¥ (95% CI)

446 NICMP pts

Abnormal Nommal Abnormal Normal HR P
End Point TWA Test TWA Test TWA Test TWA Test (95% CI) Value 12 months 18 months 12 months 18 months

Arrhythmic death + 4.5 0.8 : 99.3% 98.6% 49 7.0
life-threatening (2.9-7.0) (0.2-3.3) . : (96.4-100)  (95.2-99.8) | (2.7-8.1) (4.3-10.7)
arrhythmia

Salerno J ALPHA Study JACC 2007;50:1896

Metaanalysis 6200 NICMP pts
Predictor Studies  Sens. (%) Spec. (%) PPA (%) NPA (%) RR (95% CI) OR (95% Cl)

Repolarization

85.5
97.0 325 (204-5.16) 466 (255-853) <0001

Goldberger JJ JACC 2014;63:1879



Stratificazione rischio MI

Fibrosi alla RMN

Metaanalisi, 1105 pz, FEVS mediana < 36%

Summary estimates Relative risk Positive likelihood Negative likelihood Patient Events No. of
(95% CI) ratio (95% CI) ratio (95% CI) : studies

All 433 (2198-6.29) 198 (1.66-237) 33 (0.24-04¢) : 11
Subgroups:

3 (248-8.67) 201 (1.66-244) 28 (0.16-050)
NICM patients only 79 (120-1154) 46 (0.18-1.20)

Grey zone as predictor 54 (2182-12152)

Only appropriate |CD therapy 22 (241-16.05)

as primary endpoint

Scott PA Eur J Heart Fail 2013;15:1019
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Table 2. Univariable Relation of Baseline Characteristics
With Mortality 1991 pts with HF and LVEF < 40%

P Hazard
Characteristics Chi-Square  Value  Ratio

Age (10 yr increments) 143.3 0.0001 1.400
Men 7.0 0.0081 1.201
Race: white 1.0 0.3106 1.078
Ejection fraction (5 U increments) 24.3 0.0001  0.907
Mitral regurgitation . 0.0001 1.163
Vascular disease (PVD, CRYV, bruits) 28. 0.0001 1.446
Hx hypertension . 0.0203 1.167
NYHA functional class 0.0019 1.137
Diabetes 0.0001
Hx angina 0.0150
Hx revascularization 0.8206
Valvular disease 0.0001

O

o O n N
b = O

Ischemia variable
Ischemic

Number diseased vessels

Felker CM JACC2002;39:210
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Primary Prevention of Sudden Cardiac Death in Idiopathic
Dilated Cardiomyopathy
The Cardiomyopathy Trial (CAT)

Incidence at
End Point 1y
N

All-cause mortality
ICD 4(8.0)
Control

Sudden death
ICD
Control

Cardiac death

FU 22.8 yrs ICD
Control

Heart transplantation
ICD
Control

Bansch D Circulation 2002;105:1453
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Amiodarone Versus Implantable Cardioverter-Defibrillator:
Randomized Trial in Patients With Nonischemic

Dilated Cardiomyopathy and Asymptomatic

Nonsustained Ventricular Tachycardia—AMIOVIRT

Amiodarone ICD p Value
52 51
Pts 103 ¢ Deaths (% L(13 1l
FU 2.0 yrs # Cardiac deaths (%) 5(71)
# SCD (%) 2(40)

# Noncardiac (%)

# Cardiac transplant (%)
15 20 25 30 35 40 45 50 55

Time (Months)

Strikberger SA  JACC 2003;41:1707
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SD and statin assumption

DEFINITE Study Not Treated Treated With

With Statins Statins p Value Sta“n use was associated with
n 110 5 5 . .
Age (y1) el reduced mortality in both ischemic and
Gender (female) 03 (29.6% 29 (26.4% S . . :
R;md«,mmicd tlo)ICD ' 5? :561):"1\: :::6; n0n|SChem|C Cardlomyopathy from the
g —— bl Sudden Cardiac Death in Heart Failure
DM 73 (21.0%) 32 (29.1%) 0.08 =
HTN 41 (11.8%) 8 (7.3%) 0.18 Trial (SCD-HGFT)
LVEF (%) 214 6.0 21.. 5. 0.95
QRS duration (ms) + A2 = 26.° 0.64 . . .
NYHA class | 4(213%)  25(22.7%) 075 Nonischemic cardiomyopathy
NYHA class 11 96 (56.3%) 67 (60.9%) 0.40
NYHA class II ' 16.4%) (0.67 [0.47-0.96])
Beta-blocker . , - (83.¢ 97 (88.2%)
ACE inhibitor/ARB 33 (95.7%) 102 (92.7%) 0.
Aspirin 22 (35.1%) 37 (33.6%) Dickinson MG Am Heart J 2007;153:573

Arrhythmic sudden death

Goldberger JJ 2006;48:1228



ICD in nonischemic cardiomyopathy

Total patient, n

Subgroup HR (85% Cl) Control P-interaction

Male sex
> 75% 0.54, 1.05) 44 448 0.791
< 75% 82 (0.68, 1.02) 841

Ago
<80 yrs old 0.64 (0.47, 0.89)
= 60 yrs old 0.82 {0.65, 1.03)

614
675

BB use at follow-up

< 80% 0.75 (0.52, 1.07) 1183

=>80% 0.81(0.64, 1.03) 52
CEI use at follow-up

< 90% 0.75 (0.52, 1.07) 789

- ; 0.81 (0.64, 1.03) 448

1008
281

0.84 (0.47, 1.50) 106
0.70 (0.52, 0.94) 52 623

Duration of HF

= 2 years 69 (0.44, 1.07) 281
<2 years 0.75 (0.54, 1.05) 614

2 1 5

ICD placement is assocated with lower incidencs ICD placement is associated with higher incidence
of all-cause mortakty of all cause mortality
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Studies performed on small numbers of pts
for a study population characterized
by a low rate of SD

Significant differences in heart failure therapy
(betablockers, ACEI, statins, etc.)

Different follow up periods



