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SCD Risks in HF Patients  
with LV Dysfunction  

12 months 16 months 41.4 months 27 months  13 months 45 months 6 months 

C
on

tr
ol

 G
ro

up
 M

or
ta

lit
y 

% 

17 

8 

20 
15 

9 

19 

7 6 
4 

42 41 39.7 
44 

11 

0 

10 

20 

30 

40 

50 

CHF-STAT GESICA SOLVD V-HeFT I MERIT-HF CIBIS-II CARVEDILOL-US 

Total Mortality 
Sudden Cardiac Death 

Total Mortality ~15-40%; SCD accounts for ~50% of total mortality.  

* MADIT II control group total mortality at 24 months 22%. 
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Secondary Prevention Trials: 
AVID/CASH/CIDS Meta-analysis 
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Connolly et al. Eur Heart J 2000;21:2071-2078. 



Moss et al. N Engl J Med 2002;346:877-883. 
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MADIT II 
Conventional versus ICD Therapy  

No.  At Risk 
Defibrillator  742  502 (0.91)  274 (0.84)  110 (0.78)  9 
Conventional  490  329 (0.90)  170 (0.78)    65 (0.69)  3 

Reduction in death rate 
with ICD Rx: 12% at 1 yr,  
28% at 2 yrs, 28% at 3 yrs  



SCD-HEFT 
Mortality by Intention-to-treat 
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 HR  97.5% CI  P Value 
Amiodarone vs Placebo  1.06  .86, 1.30  .529 
ICD Therapy vs Placebo    .77  .62, 0.96  .007 

Bardy et al. N Engl J Med 2005;352:225-37. 



CRT Improves Quality of Life 
and NYHA Functional Class 

Average Change in 
QoL Score (MLWHF)
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NYHA: Proportion Improving 
1 or More Class
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MADIT CRT: 
Changes in Mean LV Volumes and EF at 1 Year 

Moss AJ, et al. N Engl J Med 2009;361:1329-1338. 



CRT-D CRT-P COMPANION 
REVERSE 
CeRtiTuDe 

MADIT-CRT 
RAFT 

Trials of CRT and ICDs 



MADIT-CRT 

Moss et al. N Engl J Med 2009:361:1329-1338. 







COMPANION: 
Primary Endpoint: Mortality+Hospitalization 

Bristow et al. N Engl J Med 2004;350:2140-50. 
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COMPANION: 
Secondary Endpoint: All-Cause Mortality 
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Months Post Implant 
Number at Risk 
CRT-P     74               71                69                 65                62                29 
CRT-D   345             337              326               308              292              129 

Univariate Analysis 
HR = 1.53 (0.82-2.85), p = 0.18 

CRT-D 

CRT-P 

Gold M, et al. Circ Arrhythm Electrophysiol 2013;6:1163-1168. 

Multivariate Analysis 
HR = 2.74, p = 0.009 



!  Prospective Multicenter Cohort Study 
–  Funded and Coordinated by the French Society of Cardiology 

!  To evaluate the extent to which: 
–  CRT-P patients differ from CRT-D patients in real life settings 
–  CRT-P patients could have additionally benefited from a back-up defibrillator 

!  Enrollment from Jan. 2008 to Dec. 2010 

!  1,705 patients: 535 CRT-P and 1170 CRT-D 

!  Follow-up at 6, 12, 18, and 24 months 
–  Clinical / Echo / Rhythm 

–  Completed in 1,611 (94.5%) 

CeRtiTuDe 



CRT-D: 6.2 %/year 

CRT-P: 12.2 %/year 

Among the 1,611 patients with complete follow-up, 286 deaths 

CeRtiTuDe - Overall Mortality        



Why Consider CRT-P 
without “D”? 

1.  Both appropriate and inappropriate shocks are 
avoided. 

2.  Some patients may not want “D”. 

3.  Some CRT-P indications are independent of ICD 
indications. 

4.  If LVEF is anticipated to improve, the benefit of “D” 
may be minimized. 

5.  CRT-P saves lives (COMPANION and CARE-HF) 

6.  Decreased cost. 



J Am Coll Cardiol 2012;60:2604-5. 

CRT Indications Algorithm 



DBT Considerations Regarding 
Longevity and Comorbidities: 

What are the Patient’s Goals/Focus on the Elderly 

•  “Physicians, patients, and their families increasingly will be 
faced with decisions about device-based therapies (ICD 
and CRT) in elderly patients who meet conventional criteria 
for implantation. These decisions require … estimates of 
life expectancy, consideration of comorbidities and 
procedural risk, and patient preferences. Although these 
factors are important when device implantation is 
considered in any age group, they assume greater weight 
in clinical decision-making among the elderly.” 

Epstein AE, et al. J Am Coll Cardiol 2013;61:e6-75. 



Survival vs QOL 

Stevenson et al. J Am Coll Cardiol 2008;52:1702-8. 



Comorbidities and Survival 
•  Observational study of ICD outcomes in Canada 
•  2,467 patients age ≥18 and ≤105 years 
•  Comorbidities associated with death 

-  PVD 
-  Pulmonary disease 
-  CKD 
-  HF 

•  HRs adjusted for age, gender, and HF 
-  1 noncardiac comorbidity:   1.72 
-  2 noncardiac comorbidities:  2.79 
-  3 noncardiac comorbidities:  2.98 

Lee et al. J Am Coll Cardiol 2007;49:2408-15. 



Comorbidities and Survival 

Lee et al. J Am Coll Cardiol 2007;49:2408-15. 



Risk and Mortality in MADIT II: 
U-shaped Curve of ICD Efficacy 

Goldenberg et al. J Am Coll Cardiol 2008;51:288-296. 

•  5 risk factor model 
•  Age 
•  NYHA class 
•  BUN 
•  Atrial fibrillation 
•  QRS duration 

•  Excluded VHR 
patients (BUN ≥50 
and/or Cr ≥2.5 mg/dl 
[MADIT II exclusion 
BUN ≥70 and/or Cr 
≥3.0 mg/dl]). N = 60 



Mortality by Risk Score Quintile 
in Patients with ICDs 

Bilchick KC, et al. J Am J Cardiol 2010;60:1647-1655. 



CARE-HF 
Primary Endpoint 

(All-cause Mortality or Unplanned Hospitalization 
for Major CV Event) 
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Cleland et al. N Engl J Med 2005;352:1539-49. 



Summary 
•  CRT alone (CRT-P) or with an ICD (CRT-D) is highly 

effective therapy to decrease morbidity and mortality. 

•  Almost all patients with a CRT-P indication have an 
indication for and ICD at the time of implantation, and 
CRT-D is reasonable. 

•  The decision to implant a CRT-P or CRT-D requires 
discussion with the patient and their telling you what 
are their goals. 

•  CRT-P is appropriate when LVEF is relatively well-
preserved and pacing is needed (CHB, AF/slow VR), 
but CRT-D is appropriate in borderline circumstances 
to avoid second operation/pocket opening. 


