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ICD
• Implantation of an ICD in combination with bi-ventricular 

pacing can be considered in patients who remain 
symptomatic with severe heart failure NYHA class III-IV 
with LVEF <35% and QRS duration > 120 msec to improve 
mortality or morbidity (level of evidence B, class IIa) 

• ICD therapy is recommended to improve survival in 
patients after cardiac arrest or who have sustained 
ventricular tachycardia, with reduced systolic left 
ventricular function (level of evidence A, class I)

• ICD implantation is reasonable in selected symptomatic 
patients with left ventricular ejection fraction <30-35%, not 
within 40 days of a myocardial infarction, on optimal 
background therapy including ACE-inhibitor, ARB, beta-
blocker and an aldosterone antagonist, where appropriate, 
to reduce sudden death (level of evidence A, class I)



WhyWhy shouldshould wewe useuse ICDsICDs??

Landmark Landmark trialstrials havehave demonstrateddemonstrated efficacyefficacy



MADIT IIMADIT II
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MADIT IIMADIT II

all-cause mortality

all-cause mortality or 
first hospitalization for HF

first hospitalization for HF
with censoring on death

Goldenberg, I. et al. Circulation 2006;113:2810-2817



SCDSCD--HeFTHeFT
2521 2521 ptspts with CHF with CHF classclass IIII--III and  LVEF<35%III and  LVEF<35%
RandomizedRandomized to placebo, to placebo, amiodaroneamiodarone or or singlesingle--leadlead, , shockshock--onlyonly ICDICD

BardyBardy et al NEJM Jan 20, 2005et al NEJM Jan 20, 2005



Primary Prevention Studies with Primary Prevention Studies with ICDsICDs

ICD Versus Control (Results < 1 favour ICD) 

0.1 0.2 0.5 1 2 5

SCD-HeFT 0.70 (0.58, 0.84)

DINAMIT IHD 1.12 (0.74, 1.70)

MADIT-II 0.67 (0.49, 0.92)

CABG-PATCH 1.11 (0.80, 1.54)

MADIT 0.30 (0.14, 0.62)

DEFINITE 0.66 (0.36, 1.21)

Cardiomyopathy Trial 0.76 (0.30, 1.95)

AMIOVIRT 0.86 (0.22, 3.25)

Pooled Exact Odds Ratio 0.76 (0.67, 0.86)

odds ratio (95% confidence interval)

Cleland et al Eur J Heart Fail 2004



ICD and CHFICD and CHF

•• Limitations in the Limitations in the evidenceevidence for ICD for ICD useuse in in 
CHFCHF
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The cumulative effects of triple therapy with angiotensin-
converting enzyme inhibitors, beta-blockers, and 
aldosterone antagonists over two years showing

Cleland, J. G. F. et al. J Am Coll Cardiol 2003;42:1234-1237



TwoTwo yearyear SurvivalSurvival on Therapy with on Therapy with LifesavingLifesaving
DrugsDrugs and/or and/or DevicesDevices

Cleland et al EHJ March 2006



Sudden Death in Sudden Death in SelectedSelected BetablockerBetablocker TrialsTrials
in Heart Failure (N=9000)in Heart Failure (N=9000)

0
1
2
3
4
5
6
7
8
9

10

MDC MERIT CIBIS I CIBIS II ANZ US
Carvedilol

Total

Placebo Betablocker

Sudden Death (%)Sudden Death (%)
Swedberg 2001Swedberg 2001



16

Effect of Candesartan on
Cause of Death: The CHARM Program
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EPHESUS

Relative Risk of Sudden Cardiac DeathRelative Risk of Sudden Cardiac Death
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Uptake of Key Therapies in Uptake of Key Therapies in 
MADITMADIT--II and SCDII and SCD--HeFTHeFT
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ICD and advanced CHFICD and advanced CHF

••No ancillary benefit from ICD in very No ancillary benefit from ICD in very 

symptomatic patientssymptomatic patients
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MADIT IIMADIT II

Exclusion criteriaExclusion criteria
•• NYHA Class IVNYHA Class IV
•• Previous cardiac arrestPrevious cardiac arrest
•• Sustained VTSustained VT
•• CABG or PTCA CABG or PTCA << 3 months3 months
•• CABG or PTCA plannedCABG or PTCA planned
•• LifeLife--threatening diseasesthreatening diseases
•• < 21 years 

Inclusion criteria
•MI > 4 weeks
•LVEF < 30%
•> 21 years

< 21 years 

Moss et al: N Engl J Med 2002



ICD ICD versusversus CRT CRT 

•• No No clearclear additionaladditional benefitbenefit of ICD in of ICD in 
symptomaticsymptomatic patients patients treatedtreated with CRTwith CRT



COMPANION: COMPANION: Primary Endpoint
All-cause mortality or all-cause hospitalization

1520 1520 ptspts in CHF NYHA in CHF NYHA classclass IIIIII--IV IV 
randomizedrandomized to to convconv. . treatmenttreatment, CRT or CRT+ICD, CRT or CRT+ICD

BristowBristow et al NEJM 2004et al NEJM 2004



CARE-HF Extension Study
Time to Sudden Cardiac Death
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ICDsICDs and morbidityand morbidity

••Substantial morbidity with Substantial morbidity with ICDsICDs



Adverse Events in MADITAdverse Events in MADIT--IIII
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Are ICDs Cost Effective?



ICD ICD costscosts

Circulation. 2004;109:1848-1853



ICDsICDs



CostCost--effectivenesseffectiveness

SalukheSalukhe et al et al CircCirc 20042004



Empirical 5-year survival for the placebo and ICD groups in the SCD-HeFT (solid lines) 
superimposed on the modeled lifetime survival curves (dashed lines)

Mark, D. B. et al. Circulation 2006;114:135-142

Copyright ©2006 American Heart Association



Cumulative 5-year costs for the 3 treatment arms

Mark, D. B. et al. Circulation 2006;114:135-142

Copyright ©2006 American Heart Association



Willingness to pay for added health benefits in the form of 
added life-years, the probability that ICD therapy will be at or 

below that threshold based on the
SCD-HeFT data

Incremental cost/LYG
$38 389 

(95% CI $25 217- $80 160)

Adapted from Mark, D. B. et al. Circulation 2006;114:135-142



”Prophylactic use of single-lead, shock-only
ICD therapy is economically attractive in 
patients with stable, moderately
symptomatic heart failure with an ejection
fraction <35%, particularly those in NYHA 
class II, as long as the benefits of ICD 
therapy observed in the SCD-HeFT persist
for at least 8 years.”



Who Who ShouldShould NOT NOT ReceiveReceive an ICD?an ICD?

WhenWhen backgroundbackground pharmacologicalpharmacological therapy therapy 
has NOT has NOT beenbeen optimizedoptimized includingincluding the the 
combination of combination of ACEACE--inhibitorinhibitor/ARB, /ARB, betabeta--
blockerblocker, , aldosteronealdosterone--antagonistantagonist as as 
appropriateappropriate..

NeitherNeither in patients with:in patients with:
•• End End stagestage heart failureheart failure
•• ConcomitantConcomitant diseasedisease with with limitedlimited survivalsurvival

probabilityprobability e.ge.g. cancer. cancer
•• SeverlySeverly reducedreduced cognitivecognitive functionfunction



ChallengesChallenges

•• Integration of ICD to other lifesaving Integration of ICD to other lifesaving 
therapies in CHF including pharmacological therapies in CHF including pharmacological 
therapytherapy

•• Need of team efforts and restructure of Need of team efforts and restructure of 
organisations. Heart failure clinics could be organisations. Heart failure clinics could be 
the core in this structure.the core in this structure.

•• In the management of patients with CHF, In the management of patients with CHF, 
heart failure and heart failure and arrhythmologyarrhythmology are not are not 
separate entities. separate entities. 



ConclusionsConclusions

•• ICDsICDs are proven to prolong life and to be costare proven to prolong life and to be cost--
effective in patients with CHF and LV systolic effective in patients with CHF and LV systolic 
dysfunctiondysfunction

•• Fairly small survival benefit (Fairly small survival benefit (vsvs drug therapy)drug therapy)
•• Important morbidityImportant morbidity
•• There are patients with CHF and LV systolic There are patients with CHF and LV systolic 

dysfunction who should NOT receive an ICD but dysfunction who should NOT receive an ICD but 
instead optimal therapy. These patients need to instead optimal therapy. These patients need to 
be identified.be identified.

•• Integrated approach neededIntegrated approach needed
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