


Heart Failure and SCD
• Structural abnormalities: fibrosis; stretch; 

abnormal ventricular/Purkinje cells
• Electrophysiological abnormalities: 

abnormal automaticity; reentrant circuits
• Electrolyte abnormalities: reduced K /Mg
• Autonomic abnormalities: increased 

sympathetic tone; reduced vagal tone



Primary Prevention of 
Sudden Cardiac Death







All-cause Mortality by Group and LVEF
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All-cause Mortality and Non-arrhythmic Death by 
Intention-to-treat Analysis

Cairns JA et al (EMIAT) Lancet  1997; 349
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MUSTT and MADIT Studies Overview

Mean time (MI to enrollment)

% prior CABG or PTCA

LVEF (mean)

NSVT (mean beats)

% Beta-blocks at discharge

CHF II-III (% patients)

MADIT
(n=196)

27 mos

71%

0.26

9

18%

65%

MUSTT 
(n=704)

39 mos

66%

0.30

5

40%

64%



MUSTT & MADIT: Survival Curves
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Kaplan-Meier Survival by Treatment Group

0.78

0.69

(probability of survival)

P=0.007



Eight-year Follow-up in MADIT-2 ICD Trial

Follow-up Period (y)

8

0-4

5-8

From: Presented at HRS Annual Meeting (5/09) Goldenberg I et al.

Hazard Ratio for Mortality

0.63

0.59

0.71

P

<0.001

<0.001

0.02



Mortality Rates in Patients in the Three Treatment Arms of SCD-HeFT

Amiodarone vs Placebo 1.06 0.86, 1.30 0.529
ICD Therapy vs Placebo 0.77 0.62, 0.96 0.007

5 Year Event Rates
Amiodarone: 0.340
Placebo: 0.361
ICD Therapy: 0.289

Hazard 
Ratio       97.5% Cl       P-Value

Amiodarone (240 deaths)

Placebo (244 deaths)

ICD (182 deaths)



Effect of LVEF on Time Course of SCD or Cardiac Arr est

From: Solomon SD (VALIANT)  NEJM 2005; 352: 2581



Defibrillator in Acute Myocardial Infarction 
Trial (DINAMIT)

• Population (n=674)
� AMI within 6-40 days
� LVEF < 0.35
� SDNN < 70 msec or HR > 80 bpm

• Randomized to ICD or medical therapy only
• Primary endpoint: All-cause mortality
• Secondary endpoint: Death from cardiac 

arrhythmia

From: Hohnloser SH et al NEJM 2004; 351: 2481-88



From: Hohnloser SH et al NEJM 2004; 351: 2481-88

Kaplan-Meier Estimates of Arrhythmic and 
Non-arrhythmic Death



From: Hohnloser SH et al NEJM 2004; 351: 2481-88

Kaplan-Meier Estimates of All-cause Mortality 
in DINAMIT







From: Wyse DG, JACC2001; 38: 1718-24

AVID: Survival Curves for Patients with Primary VT/VF vs. 
Patients with “Transient/Correctable” Cause of VT/VF



Recommendations for ICD Therapy: 
Primary Prevention

From: ACC/AHA/HRS Guideline Committee JACC 2008; 51: 2085-105

Class I

1) Prior MI
LVEF < 35%
NYHA II/III
> 40 days post

2) Prior MI
LVEF < 30% 
NYHA  I
> 40 days 

post MI

3) Prior MI
LVEF < 40%
VT-NS
VT-S/VF at EPS

4) NIDCM
LVEF < 35%
NYHA II/III

MI



Rates of New or Planned ICD Therapy for Eligible HF 
Patients at GWTG-HF Hospitals

From: Shah B et al. JACC2009; 53: 416-22



Survival in Patients with Primary VT/VF versus 
Presumed Transient VT/VF in AVID

From:  Wyse D et al. JACC 2001; 38:1718


