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BackgroundBackgroundBackgroundBackground
What is an ICD?What is an ICD?
•• Lifesaving device Lifesaving device 

ICD 3 Ti thICD 3 Ti th ii•• ICD: 3 Tier therapyICD: 3 Tier therapy-- pacing, pacing, 
cardioversion, and cardioversion, and 
defibrillation therapies to treat defibrillation therapies to treat 
brady and tachy arrhythmias.brady and tachy arrhythmias.

•• Fast rhythmsFast rhythms
Rapid pacingRapid pacingRapid pacingRapid pacing
Low energy shockLow energy shock
High energy shockHigh energy shock

•• Slow rhythmSlow rhythm
PacingPacing
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B k dB k dBackgroundBackground

•• Cardiac RehabilitationCardiac Rehabilitation
I i ICD f lI i ICD f l•• Increase in ICD referralsIncrease in ICD referrals

--MADIT I 1996, AVID 1997, MADIT II 2002;MADIT I 1996, AVID 1997, MADIT II 2002;
SCDSCD--HeFT 2005HeFT 2005
•• Little research ICD recipients in CardiacLittle research ICD recipients in Cardiac•• Little research ICD recipients in Cardiac Little research ICD recipients in Cardiac 

RehabilitationRehabilitation
•• Fear of exercise (Sears 1999; Lampman 2000;Fear of exercise (Sears 1999; Lampman 2000;•• Fear of exercise (Sears 1999; Lampman 2000; Fear of exercise (Sears 1999; Lampman 2000; 

van Ittersum et al 2003)van Ittersum et al 2003)
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• One of the 
j i kmajor risk 

factors forfactors for 
heart disease.
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Current Literature: ICD patientsCurrent Literature: ICD patientsCurrent Literature: ICD patients Current Literature: ICD patients 
attending Cardiac Rehabilitation attending Cardiac Rehabilitation 
AuthorAuthor YearYear nn CommentComment

Friedman Friedman 
et alet al

19961996 22 Case StudyCase Study
et al et al 

Vanhees et Vanhees et 20012001 88 Prospective Prospective 
alal studystudy

Fitchet et alFitchet et al 20032003 1111 RCRCFitchet et alFitchet et al 20032003 1111 RC RC 
crossover  crossover  
studystudy
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Current Literature: ICD patientsCurrent Literature: ICD patientsCurrent Literature: ICD patients Current Literature: ICD patients 
attending Cardiac Rehabilitationattending Cardiac Rehabilitation

AuthorAuthor YearYear nn CommentComment

Kamke et alKamke et al 20032003 118118 ProspectiveProspective

Frizelle etFrizelle et 20042004 2222 CrossoverCrossoverFrizelle et Frizelle et 
al al 

20042004 2222 Crossover Crossover 
studystudy

V hV h 20042004 9292 P iP iVanhees et Vanhees et 
alal

20042004 9292 Prospective Prospective 
studystudy
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Current Literature: ICD patientsCurrent Literature: ICD patientsCurrent Literature: ICD patients Current Literature: ICD patients 
attending Cardiac Rehabilitationattending Cardiac Rehabilitation

AuthorAuthor YearYear nn CommentComment

Davids et alDavids et al 20052005 2828 Retrospective Retrospective 
comparative comparative 
studystudy

S h id tS h id t 20062006 2626 P tiP tiSchmid et Schmid et 
alal

20062006 2626 Prospective Prospective 
studystudy

Fan et alFan et al 20092009 4242 Retrospective Retrospective 
studystudy
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Ai d Obj tiAi d Obj tiAim and ObjectivesAim and Objectives

•• ICD recipients can achieve similar physical ICD recipients can achieve similar physical 
and psychological benefits as thoseand psychological benefits as thoseand psychological benefits as those and psychological benefits as those 
achieved in other cardiac patientsachieved in other cardiac patients

f i l i df i l i d--compare functional capacity pre and post compare functional capacity pre and post 
Cardiac Rehabilitation Cardiac Rehabilitation 

--compare psychological functioningcompare psychological functioning
--to assess safety and feasibilityto assess safety and feasibilityto assess safety and feasibilityto assess safety and feasibility
--inform practice & make recommendationsinform practice & make recommendations
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M th d lM th d lMethodologyMethodology

•• All ICD recipients referred to CHB & MMUH CR All ICD recipients referred to CHB & MMUH CR 
over 15 monthsover 15 monthsover 15 monthsover 15 months

•• Control GroupControl Group-- All patients referred to Cardiac All patients referred to Cardiac 
R h b t CHB ti i dR h b t CHB ti i dRehab at CHB over same time period Rehab at CHB over same time period 

•• Outcome MeasuresOutcome Measures--TMETTMET--METS, HADS, METS, HADS, 
Concerns pre and post Cardiac Rehabilitation. Concerns pre and post Cardiac Rehabilitation. 
ICD shocks adverse events ICD shocks adverse events 
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Cardiac RehabilitationCardiac RehabilitationCardiac Rehabilitation Cardiac Rehabilitation 
ProgrammeProgramme
•• Multifactorial Cardiac Rehab Programme Multifactorial Cardiac Rehab Programme 

88 10 k /210 k /2 3 ti k3 ti k•• 88--10 week programme/210 week programme/2--3 times week3 times week
•• Monitored exercise aerobic circuitMonitored exercise aerobic circuit
•• 65% 65% --80% MHR (Karvonen)80% MHR (Karvonen)
•• 1CD’s 10 beats below ICD activation threshold1CD’s 10 beats below ICD activation threshold•• 1CD s 10 beats below ICD activation threshold1CD s 10 beats below ICD activation threshold
•• Multidisciplinary education sessionsMultidisciplinary education sessions

A t i di id l i Ph i thA t i di id l i Ph i th•• Access to individual sessions, Physiotherapy, Access to individual sessions, Physiotherapy, 
Dietitian,Psychology, CNS Dietitian,Psychology, CNS 
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R ltR ltResultsResults
ICDICD C t lC t lICD ICD 
(n=28)(n=28)

Control Control 
(n=78)(n=78)

G dG d 82% ( l )82% ( l ) 84% ( l )84% ( l )GenderGender 82% (male)82% (male) 84% (male)84% (male)

Previous Cardiac Previous Cardiac 
HistoryHistoryHistoryHistory
MIMI
CABGCABG
PCIPCI

81%81%
32%32%
29%29%

27%27%
12%12%
23%23%PCIPCI 29%29% 23%23%

Prior Cardiac ArrestPrior Cardiac Arrest 32%32% 4%4%

Ejection Fraction (EF)Ejection Fraction (EF) 25%25% ±± 12%12% 48%48% ±± 11%11%Ejection Fraction (EF) Ejection Fraction (EF) 
(Mean (Mean ±± S.D.)S.D.)
EF ≤35% EF ≤35% 

25% 25% ±± 12%12%

82%82%

48% 48% ±± 11%11%

22%22%

ESC CCNAP Spring Meeting April ESC CCNAP Spring Meeting April 
2009  Dublin Ireland2009  Dublin Ireland



Mean METS pre and post Cardiac Rehabilitation for ICD 
d lgroup and control group

12 P<0.001
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HADS for ICD and Control Group
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HADS for ICD and Control Group
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C di Ph i l A ti itC di Ph i l A ti itConcern regarding Physical ActivityConcern regarding Physical Activity

ICD GroupICD Group Control GroupControl Group

P C diP C di 46%46% 33%33%Pre Cardiac Pre Cardiac 
RehabilitationRehabilitation

46%46% 33%33%

Post Cardiac Post Cardiac 16%16% 13%13%
RehabilitationRehabilitation
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S f tS f tSafetySafety

•• No ICD Discharges No ICD Discharges 
during course ofduring course ofduring course of during course of 
programme, either programme, either 
during sessions or atduring sessions or atduring sessions or at during sessions or at 
homehome
O t t h bO t t h b•• One at post rehab One at post rehab 
TMETTMET

•• Stable Heart Rates Stable Heart Rates 
and BPand BP
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Li it tiLi it tiLimitationsLimitations

•• Functional capacityFunctional capacity--respiratory gas respiratory gas 
hhexchangeexchange

•• Selection biasSelection biasSe ect o b asSe ect o b as
•• Small sampleSmall sample

ESC CCNAP Spring Meeting April ESC CCNAP Spring Meeting April 
2009  Dublin Ireland2009  Dublin Ireland



ConclusionsConclusions
V l f CR f ICD i i t ?V l f CR f ICD i i t ?Value of CR for ICD recipients?Value of CR for ICD recipients?

•• ICD recipients can participateICD recipients can participate
•• Increase in functional capacityIncrease in functional capacity
•• Improvement in psychological outcomesImprovement in psychological outcomes•• Improvement in psychological outcomesImprovement in psychological outcomes
•• “Confidence to exert”  “Confidence to exert”  Fitchet 2003; Sears 2004Fitchet 2003; Sears 2004

•• SafeSafe
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R d tiR d tiRecommendationsRecommendations
•• Medical supervision/access to CardiologistMedical supervision/access to Cardiologist•• Medical supervision/access to CardiologistMedical supervision/access to Cardiologist
•• AssessmentAssessment-- strict guidelinesstrict guidelines
•• Careful supervision/qualified staff/ECG Careful supervision/qualified staff/ECG 

monitoringmonitoringgg
•• Access to onsite ICD expertiseAccess to onsite ICD expertise
•• Access to cardiac diagnosticsAccess to cardiac diagnostics•• Access to cardiac diagnosticsAccess to cardiac diagnostics
•• Psychological supportPsychological support
•• Multicentre randomised trial is required Multicentre randomised trial is required 
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