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CRT Indication in Korea

• NYHA functional class III or IV 
despite optimal medical Tx

• QRS duration  120msec

• LVEF ≤ 35% 

• Sinus rhythm
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COMPANION study

CRT-P, HR 0.81
(p=0.014)

CRT-D, HR 0.8 
(p=0.010)

CRT-P, HR 0.76
(p=0.059)        

CRT-D, HR 0.64     
(p=0.003)       

N=1520, NYHA Class III/IV 
EF<35%+ QRSd 120ms
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CARE-HF N=813, NYHA Class III/IV,  F/U 29.4m
EF<35%+ QRSd 120ms ± dyssynchrony

CRT, HR 0.63     
(p<0.001)       

CRT, HR 0.64     
(p<0.002)       
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Key points in CRT with NYHA III/IV

• LV dilatation no longer required in the Rx 
(new)

• Class IV patients should be ambulatory
and reasonable expectation of survival 
with good functional status for >1y  (new)

• Strongest evidence for typical LBBB pts.
• Similar level of evidence for CRT-P and 

CRT-D
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CRT in NYHA I/II (mild to mod. HF)?

• 3 large randomized trials :

1) REVERSE study (JACC 2008;52:1834)

- REVERSE-Extension (European)
(JACC 2009;54:1837)

2) MADIT-CRT (NEJM 2009;361:1329)

3) RAFT (NEJM 2010;363:2385)
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1. REVERSE

• N=610
• NYHA class I or II, SR, EF<40%, QRSd 

120ms, LVDd 55mm
• Hx of HF symptom with class I
• CRT-P(15%) or CRT-D
• Randomly assigned to CRT activated or off
• Primary end point : worsened HF

Secondary end point : Echo parameter

JACC 2008;52:1834
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REVERSE
Remodelling의 중요성!!
: prevent Ds progression?

(P=0.10)

CRT-ON

CRT-ON
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REVERSE - European cohort
J Am Coll Cardiol 2009;54:1837–46
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2. MADIT-CRT

• N=1820,  mean F/U : 2.4y

• NYHA class I(15%) of ischemic etiology or 
class II(84%) of any etiology

• SR,  EF≤30%,  QRSd  130ms

• ICD vs. CRT-D

• Primary end point : composite of any cause 
death and HF-related adverse events

NEJM 2009;361:1329
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NEJM 2009;361:1329

MADIT-CRT

41%
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NEJM 2009;361:1329
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MADIT-CRT subgroup analysis
• LBBB vs. non-LBBB in MADIT-CRT (Circulation. 

2011;123:1061)

 In HF with NYHA class I/II, significant clinical 
benefit from CRT-D in LBBB (HR 0.47, 
P<0.001), vs non-LBBB(HR 1.24, P=0.25)

• More effective in women than in men with CRT 
in MADIT-CRT (J Am Coll Cardiol. 2011;57:813)

 Significantly greater reduction in death or HF and 
all-cause mortality in women than men

 Greater echo evidence of reverse remodeling in 
women than in men
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Cumulative probability of HF event or death
(CRT-D versus ICD only)

Circulation. 2011;123:1061
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3. RAFT

• N=1798
• NYHA class II or III, EF≤30%, QRSd 

120ms or paced QRSd  200ms
• SR or Afib/AFL,

• ICD vs. CRT-D

• Primary end point : composite of any 
cause death or HF-hospitalization

NEJM 2010;363:2385
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RAFT
NEJM 2010;363:2385
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Comparison of trials
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MADIT-CRT vs. RAFT
• Both trials showed significant reduction in 

primary endpoint (HF event or death) : 34% 
reduction in MADIT-CRT, 25% reduction in 
RAFT

• Only RAFT showed significant reduction in 
mortality (not in MADIT-CRT)
 RAFT, more advanced HF patients (20% class III)

 20% 2y year mortality in RAFT vs 6% in MADIT-CRT 
(25% in COMPANION, 18% in CARE-HF : NYHA 
class III/IV)

Cardiol J 2010;17:543
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Key points in CRT with NYHA I/II
• Recent trials in mild HF demonstrated reduced 

morbidity
• NYHA class I : 18% of REVERSE(previous HF Sx+) 

and 15% MADIT-CRT – clinical outcome?
• Improvement primarily in patients with QRSd 150ms 

and/or typical LBBB
• Favorable response in women with LBBB, in MADIT-

CRT
• Survival advantage?
• In MADIT-CRT, reverse remodelling predictive of 

clinical improvement
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