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Sudden death in ischemic cardiomyopathy: is 
ejection fraction the only reliable risk factor? 



Wellens et al,  2014 



Goldberger et al, 2014 



Three main concepts: 
 
 
1) Sudden cardiac death my be the first and 
unique manifestation of ischemic heart 
disease. 
 
2) Ventricular fibrillation is often but not always 
the cause of sudden cardiac death 
 
3) Sudden cardiac death frequently occurs in 
patients with preserve or slightly reduced LVEF 
 





Saxon et al, Circulation 2010 

Annual incidence of shock by device type: the Altitude survival trial: 
total networked N°= 69300 pts 



CONVENTIONAL RISK STRATIFIERS FOR 
Cardiac mortality and SCD 

Electrophysiologic surrogates Functional contractile surrogates 
Measures of myocardial conduction disorders 
 - ECG, QRS fractionation, ……. 
 - Signal averaged ECG 
 - Electrophysiologic Study 

Measures of dispersion of repolarization 
 - QT dispersion & variability 
 - T-wave alternans & Variability 

Measures of autonomic imbalance 
 - Resting Heart Rate 
 - Heart Rate Variability 
 - Baroreflex Sensitivity 
 - Heart rate turbulence     
 - Post Extrasystolic Potentiation 
 - Deceleration Capacity 
 - Myocardial Sympathetic Innervation 

Measures of electrical instability 
 - VPCs 
 - NSVT 

NYHA CLASS 
 

Left Ventricular Ejection Fraction 
 

Left Ventricular Volume 
 

Peak Oxygen Consumption 
 

Brain Natriuretic Peptide 
 



Van der Werf & Postema, 
2014 



Altered HRV and cardiac mortality after MI: the pro-
arrhythmic role of sympathetic activation and reduced 

vagal tone 

Kleiger et al. Am J Cardiol 1987 Lombardi et al. Am J Cardiol, 1987 





Exner et al. 2007 

LVEF: < 50% 

HRV, HRT, BRS; 
SAECG and BRS 
were determined 
2-4 and 10-14 
weeks after MI. 

Primary outcome: 
cardiac death or 
resuscitated 
cardiac arrest. 



Adjusted HR for the capacity of individual parameters 
to predict primary outcome 

Exner et al. 2007 



Huikuri et al, EHJ 2009 



Huikuri et al, EHJ 2009 



Merchant et al, HR 2012 





Merchant et al, HR 2012 

Kaplan-Meier event-free survival curves for the primary end 
point of arrhythmic mortality/sudden cardiac death 

stratified by MTWA test result for the entire pooled cohort.  



 Kaplan-Meier event-free survival curves for the primary 
end point of arrhythmic mortality/sudden cardiac death 
stratified by MTWA test result among patients with an 
LVEF of ≤ or > 35%. 

Merchant et al, HR 2012 



Goldberger et al, JACC 2014 



Goldberger et al, JACC 2014 



Bauer et al, EHJ 2009 



Heart rate turbulence and DC 
were obtained by 24-hour Holter 
recordings. 
Patients with both abnormal HRT  
and DC were considered 
suffering from SAF and 
prospectively classified as high 
risk. 

Bauer et al, J Electrocardiol 2009 



Costantini et al, JACC 2009 



Costantini et al, JACC 2009 



Sinneker et al, JAHA 2014 



Sinneker et al, JAHA 2014 



Sinneker et al, JElectr. 2014 



Sinneker et al, Jelectr. 2014 



Kramer et al, HR 2012 



Kramer et al, HR 2012 



Kramer et al, HR 2012 



REFINE ICD - INTRODUCTION TO THE STUDY 
 
The REFINE ICD study is an international, multi-center, randomized, controlled trial designed to 
enhance 
 the selection of patients for prophylactic (primary prevention) ICD therapy.  
 
 
The REFINE ICD trial (N = 1,400) will test whether an ICD can reduce mortality in patients with a left 
ventricular ejection fraction (LVEF) 0.36 to 0.50, abnormal TWA plus impaired HRT measured 
2 to 15 months post-MI.  
The primary hypothesis of REFINE ICD is that an ICD compared to usual care will increase the 
probability 
of survival in subjects with LVEF values of 0.36 to 0.50, impaired HRT and abnormal TWA measured 
2 to 15 months after MI. Secondary questions are to compare temporal patterns of health-related 
quality  
of life and to assess health care utilization and health economics in subjects randomized to an ICD in 
addition to usual care versus usual care alone.  



Wellens et al,  2014 
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