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BACKGROUND: MADIT-CRT 

 1820 ICM/NICM pts:  

 EF ≤ 30% 

 QRS ≥ 130 msec 

 NYHA I/II 

 Randomization: 

 CRT-D vs. ICD-only 

 3:2 ratio  

 Mean Follow-up: 

 2.4 yrs 

 Outcome: 

 HR=0.66 (p=0.001) 

 

http://content.nejm.org/content/vol361/issue14/images/large/08f2.jpeg


MADIT-CRT: SUBGROUP ANALYSIS 

Moss et al. NEJM, 2009 

 

Differential clinical 

response:  

Gender 

QRS duration 
 

 



MADIT-CRT: QRS MORPHOLOGY 
Zareba et al. Circulation , 2011 

   LBBB Non-LBBB 

RBBB IVCD 



STUDY PURPOSE 

 

We hypothesized that the pronounced reduction 

in heart failure events associated with CRT 

during the in-trial period of MADIT-CRT would 

translate into a long-term survival benefit 

 

 

 

 

 



METHODS 



POPULATION AND TRIAL PERIODS 

 1820 MADIT-CRT patients: 

 88 US Centers; 1,271 pts (70%) 

 24 Non-US Centers; 549 pts (30%) 

 

 MADIT-CRT: In-trial period 

 December 22, 2004 – June 20, 2009 

 

 MADIT-CRT LTFU: Post-trial period 

 Last in-trial FU visit – September 30, 2013 

 

 



MADIT-CRT LTFU: STUDY DESIGN 

 

 

                                    



OUTCOME MEASURES 

 Primary end point: 

 All-cause mortality from enrollment in MADIT-CRT 

through post-trial follow-up 

 

 Secondary endpoints: 

 Separate of occurrence of non-fatal HF events 

 Combined end point of non-fatal HF or death 

 

 

 



STATISTICAL ANALYSIS 

 ALL ANALYSES PERFORMED: 

 On an intention-to-treat basis - 

o By original treatment allocation regardless 

of in-trial and post-trial crossovers  

 

 By LBBB status at enrollment -  

o Interaction-term analysis 

 



RESULTS 



FOLLOW-UP DATA 

 Follow-up time: 

 In-trial: 2.4 yrs (IQR = 1.8 – 3.2) 

 Post-trial: 5.6 years (IQR = 5.1 – 6.4) 

 Device change: 

 ICD to CRT-D: 9% 

 CRT-D to ICD: 5% 

 Clinical events:  

 292 pts died (16%) 

 442 pts experienced a non-fatal HF event (24%) 

 

 

 



LBBB: ALL-CAUSE MORTALITY 

 

NNT = 9 

 



LBBB: NON-FATAL HF EVENTS 



NLBBB 

ALL-CAUSE MORTALITY NON-FATAL HF EVENTS 



MULTIVARIATE ANALYSIS:  
SURVIVAL BENEFIT OF CRT-D BY LBBB STATUS 

LBBB NLBBB P-INT 

END POINT HR P-value HR P-value 

All-cause 
mortality 

0.59 

(0.43 – 0.80) 

<0.001 1.57 

(1.03 – 2.39) 

0.04 <0.001 

Non-fatal 

HF 

0.38 

(0.30 – 0.48) 

<0.001 1.13 

(0.80 – 1.60) 

0.48 <0.001 

HF or death 0.45 

(0.37 – 0.56) 

<0.001 1.27 

(0.94 – 1.73) 

0.12 <0.001 

 

 

Findings are further adjusted for age at enrollment, serum creatinine ≥ 1.4 mg/dL, smoking 

status, diabetes mellitus, etiology of cardiomyopathy, LV end systolic volume, QRS duration ≥ 

150 ms , NYHA class > II at 3 months prior to enrollment. 

 



LBBB: SUBGROUP ANALYSIS 



LBBB: EFFICACY IN QRS SUBGROUPS 



NLBBB: SUBGROUP ANALYSIS 



CONCLUSIONS 

 In patients with mild heart failure symptoms, 

left ventricular dysfunction, and LBBB, early 

intervention with CRT is associated with a 

significant long-term survival benefit 

 

 No clinical benefit in mild heart failure patients 

without LBBB 
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