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NCDR: ICD Implant Age Distribution 

Epstein et al, Heart Rhythm 2009; 6:1136-43 
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S-ICD 

Pros: 
• No intravascular/intracardiac leads 
• No vascular access or related complications 
• No endocarditis 
• No downstream need for risky extraction 

 
Cons: 

• Multiple incisions 
• Need for defib testing 
• Greater need for anesthesia at implant 
• No brady pacing 
• No anti-tachy pacing 
• No CRT 
•  Larger device 
•  Shorter battery longevity 
• Higher cost 



Rate of Infection in ICDs and Pacers 

Greenspon et al, JACC 2011; 58:1001-6 



Rising Rates of ICD Implants 

Greenspon et al, JACC 2011; 58:1001-6 



High rate of CIED infections in elderly 

Greenspon et al, JACC 2011; 58:1001-6 



Mortality with CIED Infection 

Deharo et al, Heart 2012; 98:724-31 

197 patients with infected CIED followed ≥1 yr (median 25 months) 
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Comparison of Age Distributions at Implant 

NCDR S-ICD IDE Trial 

42% 12% 

Courtesy: Boston Scientific Corp. Epstein et al, Heart Rhythm 2009 



•  Requires large incision/pocket + 1 or 2 more incisions 
•  Requires subcutaneous lead tunneling 
•  Requires defibrillation testing (unlike TV-ICD) 
•  Usually requires general anesthesia  

S-ICD Implant 



S-ICD vs TV-ICD  Comparison 

ATP          no        yes 
Brady pacing         no        yes 
Volume       59.5 cc     ~30 cc 
Longevity        7 yrs    10-12 yrs 



How big is the need for pacing  
in this population? 
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NCDR Distribution of Devices – 1° Prevention (81%) 

Epstein et al, Heart Rhythm 2009; 6:1136-43 
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NCDR Distribution of Devices – 2° Prevention (19%) 



de Bie et al, Heart 2013; 99:1018-1023 

How many ICD pts are S-ICD suitable? 
1345 TV-ICD pts without pacing indication at implant 

Age 60 ± 14 



How common are complications  
in S-ICD recipients? 



Combined S-ICD IDE + EFFORTLESS Trials 

Burke et al, JACC 2015; 65:1605-15 



Combined S-ICD IDE + EFFORTLESS Trials 

Burke et al, JACC 2015; 65:1605-15 



Conclusions 

•  Elderly patients (≥ 70 yrs) comprise 42% of ICD recipients, but 
only 12% of S-ICD recipients. 

•  Roughly 20% of elderly transvenous ICD recipients get a single-
chamber system implanted. 

•  True need for brady pacing or ATP in this population is uncertain. 

•  Over half of CEID infections occur in elderly patients, and 
associated mortality risk increases with age. 

•  S-ICD implants are not immune to infection, but treatment is 
simpler than for transvenous system. 

•  Relationship of S-ICD complications to age has not been studied. 

•  Choice of S-ICD in elderly should weigh advantage of non-
transvenous access against need for brady pacing/ATP, larger 
device, and need for defib testing and anesthesia at implant.  



What about CRT in the elderly?   
 



COMPANION – All Cause Mortality 

Bristow et al, NEJM 2004; 350:2140-2150 



CARE-HF – All Cause Mortality or CV Hospitalization 

Cleland et al, NEJM 2004; 352:1539-1549 



MADIT - CRT 

Moss et al, NEJM 2009; 361:1329-1338 



Bundle Branch Block – Incidence with Age 

Eriksson et al, Circ 1998; 98:2494-2500 
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CRT Utilization – Swedish Heart Failure Registry 

Lund et al, Eur J of Heart Fail. 2014; 16:1073-81 



Bogale et al, Eur J Heart Fail 2012; 14:61-73 

European CRT Survey 
2438 patients, 141 centers, 13 countries 



Conclusions 

•  CRT outcomes are similar in elderly and younger patients. 
•  LBBB prevalence increases with age, so CRT indications 

increase with age. 
•  But CRT utilization decreases with age. 

•  CRT-P (rather than CRT-D) is utilized more often in elderly than in 
younger patients, likely due to comorbidities and reluctance for 
ICD among the elderly. 
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