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   MADIT-II 

36% cumulative probability of 
appropriate ICD therapy at 3 years 

36% 

31% 

31% cumulative probability of mortality 
in the conventional arm at 3 years 



20%$at$2$years$

Risk of VT/VF/Death in MADIT-CRT Patients 
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VT/VF/Death after first VT/VF requiring appropriate ICD 
therapy  

MADIT-
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Association of Rapid Rate NSVT with Cardiac 
Events in SCD-HeFT 

 

Rapid Rate NSVT (RR-NSVT) >188 bpm 

Chen et al. J Am Coll Cardiol 2013;61:2161–8 



MADIT-CRT: Endpoints in Patients with and without VT/
VF 

Endpoint    no VT/VF   VT/VF P value 
    (N = 1454)   (N = 366) 

 
CHF      208 (14%)   115 (31%)  <0.001 
 
CHF or Death   251 (17%)   126 (34%)  <0.001 
 
Death     87 (6%)   40 (11%)  <0.001 
 
 

The occurrence of interim time-dependent VT/VF was predictive of 
both death (HR=2.34, p<0.001) and HF/Death (HR=2.02, p<0.001). 
 



MADIT-CRT: Baseline Clinical Characteristics of Patients 
with and without VT/VF 

Variable    no VT/VF   VT/VF P value 
    (N = 1454)   (N = 366) 

 
Age (yrs)     65+11   63+11   <0.001 
 
Males     395 (27%)   58 (16%)  <0.001 
 
Prior MI    588 (41%)   187 (52%)  <0.001 
 
EF (%)    24.1+5.1   22.6+5.6  <0.001 
 
QRS (ms)    159+20   156+21    0.006 
 
LVESV (ml)    174+48   191+57  <0.001 



Probability of VT/VF in Relationship to 
Baseline Dyssynchrony 

ICD Arm CRT-D Arm 



 
NSVT in Predicting Clinical Endpoints in Ischemic 

and Non-Ischemic MADIT-CRT Patients 

Clinical 
Endpoint 

Ischemic 
(n=462) 

Non-Ischemic 
(n=382) 

HR P value HR P value 

HF Event of 
Death 

0.83  
(95% CI: 
0.53-1.31) 

0.42 2.59  
(95% CI: 
1.25-5.3) 

0.01 

HF Event 0.91 
(95% CI: 
0.55-1.50) 

0.70 3.17 
(95% CI: 
1.37-7.38) 

0.007 

ICD 
Documented  VT 
> 180 bpm of VF 

 

2.7 
(95% CI: 
1.82-4.02) 

<0.001 3.56 
(95% CI: 
1.95-6.49) 

<0.001 

Mittal et al. ACC 2011 



Antiarrhythmic Therapy in Patients with VT: 
 
! Cardiac Resynchronization Therapy 

 
!  Pharmacological Therapy 

 
! Device programming 

 
! VT Ablation 

 
! Cardiac sympathetic Denervation 
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LBBB$ Non1LBBB$

VT/VF or Death by Treatment (CRT-D vs. ICD only) in 
patients with LBBB and Non-LBBB QRS Pattern in 

MADIT-CRT Patients  

Zareba et al.  Circulation 2011;123:1061-1072 

HR=0.69$
p<0.002$

HR=1.11$
p<0.574$

P value for interaction = 0.028 



Probability of VT/VF in Relationship to CRT-D 
Dyssynchrony Response in MADIT-CRT Patients 

Kutyifa … Zareba JACC CI 2013 



MADIT-CRT: Cumulative incidence of HF or death by 
LVEF groups after 12-month echocardiogram 

Ruwald M …Zareba W. Circulation 2014 



MADIT-CRT: Cumulative incidence of VTA≥200 bpm 
by LVEF groups after 12-month echocardiogram 

Ruwald M …Zareba W. Circulation 2014 



Antiarrhythmic Therapy in Patients with VT: 
 
! Cardiac Resynchronization Therapy 

 
!  Pharmacological Therapy 

 
! Device programming 

 
! VT Ablation 

 
! Cardiac sympathetic Denervation 
 

  



Time to Death from Any Cause or the Delivery 
of a First Shock for Any Reason 



SHIELD:$Number$of$VT/VF$Episodes$in$PaMents$Treated$with$
Azimilide$125$mg,$Azimilide$75$mg$or$Placebo.$$

Dorian et al. Circulation 
2004;110:3646 



OPTIC:$CumulaMve$probability$of$ICD$Shock$for$3$treatment$
group$in$the$OPTIC$Study$$

421 patients with ICDs (AVID, MADIT, MUSTT type of patients)  

Connolly et al. JAMA 2006;295:165–171  

OPTIC 











DRONEDARONE: Cumulative Incidence of All-Cause Mortality or 
Hospitalization for Worsening Heart Failure.  

Hazard$raMo$=$2.13$$
95%$CI,$1.07$to$4.25$$

P=0.03$$

Hazard$raMo$=$1.38$$
95%$CI,$0.92$to$2.09$$

P=0.12$$

Kober&L&et&al.&N&Engl&J&Med&2008;358:2678<2687&



Cumulative incidence to first VT/VF–triggered ICD 
intervention or sudden death in ALPHEE trial.  

Kowey et al.  
Circulation 2011;124:2649-60 

ALPHEE$

There was no apparent dose effect in the celivarone groups, but 
the number of deaths in the amiodarone group was notably 

higher than in the placebo group (17.0% versus 5.5%). 

45160%$at$1$year$



Reduction in Cardiac Events in Carvedilol vs. 

Metoprolol Treated Patients from MADIT-CRT 
$

Study population$ HF/death $ VT/VF $

 $ HR 95% CI$ P-value$ HR$ 95% CI$ P-value$

MADIT-CRT$ 0.70$ 0.57-0.87$ 0.001$ 0.80$ 0.63-1.00$ 0.050 

 $

CRT-D and LBBB$ 0.51$ 0.35-0.76$ <0.001$ 0.57$ 0.39-0.85$ 0.005 

 $

Ruwald M et al. J Am Coll Cardiol. 2013 Apr 9;61:1518-26 
 



Ranolazine: Mechanism of Action 

 Late INa 

Na+ Overload 

Impaired Diastolic Relaxation 

Ca++ Overload 

Ju YK, et al. J Physiol. 1996. Murphy E, et al. Circ Res. 1991. Jansen MA, et al. Circulation. 2004. Min JY, et al. J Pharmacol Exp Ther. 1999. Fraser H, et al. J Mol Cell Cardiol. 2006. 
Crossman DC. Heart. 2004. Meyer M, et al. J Mol Cell Cardiol. 1998.  

O2 Supply 
O2 Demand 

Ischemia,  
Cardiomyopathy,  

Heart Failure 

Electrical  
Instability (VT/VF) 

Ranolazine 

Inhibits Late INa 



PACE 2011 



MERLIN:$Kaplan1Meier$esMmated$rates$of$the$first$occurrence$
of$an$episode$of$ventricular$tachycardia$lasMng$at$least$8$beats$$

Scirica BM, et al. Circulation. 2007.  



Significance:   The only pharmacological phase III trial in the world testing new 
antiarrhythmic agent for ventricular arrhythmias  

 
Primary Aim: to determine whether ranolazine administration will decrease the 

likelihood of a composite arrhythmia endpoint consisting of ventricular 
tachycardia or ventricular fibrillation (VT/VF) requiring ICD therapy (ATP 
or shocks) or death 

 
Study Population: 1,440 patients enrolled in >80 sites  
 
Expected Completion: 2016 

RAID Trial – Ranolazine in High Risk ICD Patients 
(NIH – PI: W. Zareba) 

 



Antiarrhythmic Therapy in Patients with VT: 
 
! Cardiac Resynchronization Therapy 

 
!  Pharmacological Therapy 

 
! Device programming 

 
! VT Ablation 

 
! Cardiac sympathetic Denervation 
 

  



Heart Rhythm 2014;11:360–366  
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