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Background

• Increase in life expectancy and heart failure
management has led to higher rate of ICD 
implantation in older patients.

• Limited resources, major attention to costs
and no current formal recommendations in 
the GL led to assess the true effectiveness
of ICD in elderly pts.



Barra et al, Europace 2014





Tsai et al.,  Circ Cardiovasc Qual Outcomes. 2011;4:549-56

16%

NCV ICD Registry: period 2006-8, 150.264 pts



In-hospital adverse events and mortality by age

Tsai et al, Circ Cardiovasc Qual Outcomes. 2011;4:549-56



First ICD implants by age: 2003-14 (93470 pts)
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ICD replacements by age: 2003-14 (41454 pts)
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First ICD implants over 80: 2003-14
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First ICD implants over 80: 2003-14
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• Meta-analysis on efficacy in reducing all-cause 
mortality in older patients

• 3562 pts >65 y; 579 pts> 75y
• No difference in ICD related complications and 

benefit among older patients compared to 
younger.

Cardiol J 2011; 18, 5: 503–14



Older primary prevention patients in trials

Trial Patients Patients
>75 y

% Patients
>75y 

HR for effect of ICD therapy
on all-cause mortality

MADIT-I 196 18 9.18 NO death in ICD treatment 
arm

MUSTT 704 96 13.6 1(0.58-1.75)

MADIT-II 1232 204 16.6 0.71(0.42-1.19)

DEFINITE 458 43 9.4 0.29(0.09-0.97)

SCD-HeFT 2521 236 9.4 0.65(0.39-1.05)



Survival Benefit of the Primary Prev. ICDs in Older Pts

Hess et al, 2015 Circ Cardiovasc Qual Outcomes;8:179-186

Unadjusted K–M 
survival by age groups

Data from:

MADIT-I, MUSTT, 
MADIT-II, DEFINITE 
and SCD-HeFT



Survival Benefit of the Primary Prev. ICDs in Older Pts

Hess et al, 2015 Circ Cardiovasc Qual Outcomes;8:179-186

Data from: MADIT-I, MUSTT, MADIT-II, DEFINITE and SCD-HeFT



• Prospective registry on 5399 ICD & CRTD 
patients in Ontario (Canada)

• Both primary & secondary prevention
• Evaluation of mortality, appropriate shock rate

Circulation 2013;127:2383-92



Primary Prevention



Secondary Prevention



• 6311 ICD patients (CRT-ICD: 66.7 %)
• 1510 pts >75 y (24%)
• Prevalence of co-morbidities increases with age

Am J Cardiol 2014;113:1691-6



All cause mortality by age groups



Association of clinical characteristics
with mortality ( >75 y only age )



All cause mortality by age groups



Conclusions

• Indications: The ICD registries indicate a 
progressive increase of over 80 y old ICD 
recipients. 

• Exceptions: Biological age and minimum 
comorbidities should be the decisive factors
in selection of best ICD candidates in the 
elderly. 

• Caveats: In the elderly termination of VT/VF 
could prevent SCD, but results in a marginal
prolongation of life for high non-SCD risk.



Barra Europace doi:10.1093/europace/euu296



Trial & patient age



Non randomized studies of the effect
of age on ICD efficacy



Non randomized studies of the effect
of age on ICD efficacy



Benefit and Mortality of ICD in Pts ≥75 vs <75 yrs

Brullmann et al, Am J Cardiol 2012 ;109:712–717

Survival of ICD recipients and age-matched overall population (straight lines) 

Age <75 yrs (863 pts) Age ≥ 75 yrs (73 pts)



Benefit and Mortality of ICD in Pts ≥75 vs <75 yrs

Brullmann et al, Am J Cardiol 2012;109:712–717

Appropriate ICD therapy Survival



Benefit and Mortality of ICD in Pts ≥75 vs <75 yrs

Brullmann et al, Am J Cardiol 2012 ;109:712–717

Survival curves according to delivery of ICD therapy
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HR for all-cause mortality in patients ≥ 75 yrs



Primary Prevention



Secondary Prevention


