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YES!

Should we encourage ICD patients 
to exercise?

European guidelines on cardiovascular disease prevention in clinical practice; executive summary.

Eur J Cardiovasc Prev Rehabil 2007



Spanish Implantable Cardioverter-Defibrillator Registry. 

Sixth Official Report of the Spanish Society of Cardiology Working Group on 

Implantable Cardioverter-Defibrillators (2009)
Alzueta J, et al. Rev Esp Cardiol. 2010;63(12):1468-81
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Goals

Specific

• safe

• reduce arrhythmia

• psychological effects

General

• reduce mortality

• improve ex capacity

• improve quality of life

General
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Exercise-based rehabilitation for coronary heart disease.
Jolliffe J, et al. Cochrane Database of Systematic Reviews 2001, Issue 1. Art. 

No.: CD001800. 

27% all cause mortality



Exercise rehabilitation for heart failure.
Rees K, et al. Cochrane Database Syst Rev. 2010;4:CD003331.



Efficacy and safety of exercise training in patients with CHF: 

HF-ACTION randomized controlled trial.
O’Connor CM, et al. JAMA 2009;301:1439-1450

N=2331

NYHA II-IV

LVEF < 35%
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Efficacy and safety of exercise training in patients with CHF: 

HF-ACTION randomized controlled trial.
O’Connor CM, et al. JAMA 2009;301:1439-1450



1 MET=3.5ml/kg/min  O2 consumption

Unadjusted Kaplan-Meier Curves of the Primary

Endpoint by Quartiles of MET-hr/wk

Efficacy and safety of exercise training in patients with CHF: 

HF-ACTION randomized controlled trial.
O’Connor CM, et al. JAMA 2009;301:1439-1450



Chronic Heart Failure and QoL

Juenger J et al. Heart 2002;87:235–41.



Effects of Exercise Training on Health Status in Patients With Chronic 

Heart Failure: HF-ACTION Randomized Effects.
Kathryn E. Flynn, et al. JAMA. 2009;301(14):1451-1459 (doi:10.1001/jama.2009.457)
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Exercise training in heart failure: practical guidance. Conraads V, Beckers P.  Heart 

2010;96:2025

• HR response to exercise 

• Exercise induced arrhythmia

• Patient reassurance

• Exercise prescription



Safety of symptom-limited cardiopulmonary exercise testing in patients with 

chronic heart failure due to severe left ventricular systolic dysfunction.
Keteyian S, et al. Am Heart J 2009;158 (4Suppl): S72-S77

N=4411 CPET

40% ICD

293 ICDs fired once

688 discharges/2.5yr

Precautions: stop early if 3-5 beats runs, 5-10 beats below treatment 

zone, deactivate ICD or increase ventricular discharge rate

1 VFib - next day

1 Sust. VTach - next day

No ex-related discharge



Effect of exercise training in patients with an implantable cardioverter 

defibrillator. Vanhees L, et al. Eur Heart J 2004;25:120

N=106, eligible
2 centres

Leuven, 

Leiden
4 dropouts,

6 non CV 

morbidity

4 V tach

N=92 ICD N=473 matched controls (1942)

Exercise training - 3 months - 3x90min/week

CPET: baseline/after 3 months

ICD: HR limit 20beats below threshold



LVEF only in 1/3 ICD patients

LVEF < 40%: 68% vs 13% (p < 0.001)

Effect of exercise training in patients with an implantable cardioverter 

defibrillator. Vanhees L, et al. Eur Heart J 2004;25:120
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Effect of exercise training in patients with an implantable 

cardioverter defibrillator.Vanhees L, et al. Eur Heart J 2004;25:120

N=106, eligible
2 centres

Leuven, 

Leiden
4 dropouts,

6 non CV 

morbidity

4 V tach

N=92 ICD N=473 matched controls

17-20% VPB (2-3-runs) 10-10%

1 VT-shock-CPET

1 VT-shock-Training

6 Inter-ex shocks

1 Inappr shock

55% Beta-blocker 78%



Risk of Ventricular Arrhythmia After Implantable Defibrillator 

Treatment in Anxious Type D PatientsVan den Broek KC, et al. J Am Coll 

Cardiol 2009;54:531

N=391

Prim/sec prevention: 57/43%

STAI, BDI, DS14







Comprehensive cardiac rehabilitation programme for implantable 

cardioverter-defibrillator patients: a randomised controlled trial
Fitchet A, et al. Heart 2003;89:155

N=16, training 12wks - detraining 12wks
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The effect of endurance training on exercise capacity following cardiac 

resynchronization therapy in chronic heart failure patients; a pilot trial. 
Conraads V, et al. Eur J Cardiovasc Prev Rehabil 2007;14:99

CRT + EX

CRT - EX
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European utilization of the implantable defibrillator: 

has 10 years changed the „enigma‟?
John Camm A, et al. Europace 2010;12:1063
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A new model of home-based telemonitored cardiac rehabilitation in patients with 

heart failure: effectiveness, quality of life, and adherence. 
Piotrowicz E, et al. Eur J Heart Fail 2010;12:164-171

2 groups CHF patients

TeleCR

(n=77)

StandCR

(n=75)

30.2 + 8.2% LVEF 30.8 + 6.7%

50/50% NYHA II/III 55/45%

17.8 + 4.1 VO2peak (ml/kg/min) 17.9 + 4.4

8 weeks



n=75 n=56

A new model of home-based telemonitored cardiac rehabilitation in patients with 

heart failure: effectiveness, quality of life, and adherence. 
Piotrowicz E, et al. Eur J Heart Fail 2010;12:164-171



ICD patients are “trainable” and to a large extent, 

these are CHF patients with a “surplus”
1

The growing number of patients calls for alternatives3

Sufficiently powered randomized trials are necessary4

Exercise training “seems” safe in ICD patients2


