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Les indications du DAILes indications du DAI
♥♥ Médecine basée sur les preuves => Médecine basée sur les preuves => 
Indications du DAI reposent sur les grandes Indications du DAI reposent sur les grandes 
études études �������� Il faut les connaIl faut les connaîître !!!tre !!!

♥♥ Etudes de prEtudes de préévention primairevention primaire
–– Cardiopathies ischCardiopathies ischéémiques : MADIT, MUSTT, miques : MADIT, MUSTT, 
CABG, MADIT 2, dinamit CABG, MADIT 2, dinamit ……

–– CMD: CMD: AmiovirtAmiovirt, CAT, , CAT, DefiniteDefinite,,
–– CHF, NYHA II et III (CMD + CI) : SCD CHF, NYHA II et III (CMD + CI) : SCD HeFTHeFT
–– CHF + QRS larges : CHF + QRS larges : CompanionCompanion et al.et al.

♥♥ Etudes de prEtudes de préévention secondairevention secondaire
–– Cardiopathies ischémiques+++Cardiopathies ischémiques+++



Nicolas SADOULNicolas SADOUL

DIU 2007DIU 2007

Post MI prePost MI pre--event trials before 2000 event trials before 2000 

TrialTrial DesignDesign TargetTarget
PopulationPopulation

TherapiesTherapies
randomisedrandomised OutcomeOutcome

MADITMADIT Randomised,Randomised,
total mortalitytotal mortality

n=196; EF<0.35, n=196; EF<0.35, 
NSVTNSVT

EPS inducibleEPS inducible
PCA refractoryPCA refractory

ICD ICD vsvs
conventionalconventional
Amio(74%)Amio(74%)

ICD improvedICD improved
survival by 46%survival by 46%

p < 0.02p < 0.02

CATBGCATBG
PatchPatch

Randomised,Randomised,
total mortalitytotal mortality

n = 900,n = 900,
EF<0.36, LPs+EF<0.36, LPs+
CABG candidateCABG candidate

CABG in allCABG in all
ICD ICD vsvs nono
therapytherapy

No survivalNo survival
benefit for ICDbenefit for ICD

MUSTTMUSTT Randomised,Randomised,
total mortalitytotal mortality

n = 2204,n = 2204,
EF<0.4, NSVTEF<0.4, NSVT
Inducible : 767Inducible : 767

(Non induc.:1435)(Non induc.:1435)

No EP guidedNo EP guided
therapytherapy
EP guidedEP guided

therapy (AA,therapy (AA,
ICD if PES+)ICD if PES+)

27% reduction for27% reduction for
patients with EPpatients with EP
guided therapyguided therapy
>50% reduction>50% reduction

for ICDfor ICD



CAD (MICAD (MI >> 1 month), LVEF 1 month), LVEF << 0.3 0.3 

R*R*

ICD ICD 
(742)(742)

Conventional Conventional 
(490)(490)

+ EEP+ EEP
FollowFollow--upup

(mean(mean : around 2 years): around 2 years)

ββ--, ACE , ACE 
inhibitors, no inhibitors, no 

AAAA

MADIT II trial MADIT II trial (NEJM 2002;346:873(NEJM 2002;346:873--83)83)

11 232 patients : 3 :2 ratio 232 patients : 3 :2 ratio 



Kaplan Meier estimates of the probability Kaplan Meier estimates of the probability 
of survivalof survival

P<0.007P<0.007



Hazard ratios and 95% CI for death from any cause



Discussion, conclusionsDiscussion, conclusions
♥♥ ICD improves survival among pts with a prior MI ICD improves survival among pts with a prior MI 
and a LVEF < 0.3 (31% mortality reduction) and a LVEF < 0.3 (31% mortality reduction) 

♥♥ Survival benefit occur only after 9 months Survival benefit occur only after 9 months 
♥♥ Beneficial effects of ICD in pts with QRS > 150 Beneficial effects of ICD in pts with QRS > 150 
ms => Companionms => Companion

♥♥ Need to refine stratification Need to refine stratification 
♥♥ 88% of patients with an MI > 6 months88% of patients with an MI > 6 months

=> Dinamit and SCD HeFT => Dinamit and SCD HeFT 
♥♥ Economical considerations : 400 000 new cases Economical considerations : 400 000 new cases 
per year in the USper year in the US



CAD (MI < 6 weeksCAD (MI < 6 weeks), LVEF ), LVEF << 0.35 + decreased HRV 0.35 + decreased HRV 

R*R*

ICD ICD 
(332)(332)

Conventional Conventional 
(342)(342)

+ EEP+ EEP
FollowFollow--upup

(mean(mean : 30 months): 30 months)

ββ--, ACE , ACE 
inhibitors, no inhibitors, no 

AAAA

DinamitDinamit trial trial (NEJM 2004;351:2481(NEJM 2004;351:2481--8)8)

2348 patients screened2348 patients screened
1016 study eligible1016 study eligible

674 patients randomised674 patients randomised
(342 refused) (342 refused) 



Dinamit : Patients characteristicsDinamit : Patients characteristics

(NEJM 2004;351:2481(NEJM 2004;351:2481--8)8)



Kaplan Meier estimates of cumulative risk of Kaplan Meier estimates of cumulative risk of 
death from any cause according to study groupdeath from any cause according to study group

(NEJM 2004;351:2481(NEJM 2004;351:2481--8)8)



Dinamit : ConclusionsDinamit : Conclusions

♥♥ ICD therapy does not reduce mortality in ICD therapy does not reduce mortality in 
high risk patients who have recently had a high risk patients who have recently had a 
myocardial infarction (< 6 weeks)myocardial infarction (< 6 weeks)

♥♥ Although ICD therapy was associated with a Although ICD therapy was associated with a 
reduction in the rate of death due to reduction in the rate of death due to 
arrhythmia, that was offset by an increase arrhythmia, that was offset by an increase 
in the rate of death from nonin the rate of death from non--arrhythmic arrhythmic 
causescauses

♥♥ This study defines a limitation of This study defines a limitation of 
prophylactic ICD implantationprophylactic ICD implantation



Les indications du DAILes indications du DAI
♥♥ EtudesEtudes de prde préévention primairevention primaire

–– Cardiopathies ischCardiopathies ischéémiques : MADIT, miques : MADIT, 
MUSTT, CABG, MADIT 2, dinamit MUSTT, CABG, MADIT 2, dinamit ……

–– CMD: CMD: AmiovirtAmiovirt, CAT, , CAT, DefiniteDefinite, , 
–– CHF, NYHA II et III (CMD + CI) : SCD CHF, NYHA II et III (CMD + CI) : SCD 
HeFTHeFT

–– CHF + QRS larges : CHF + QRS larges : CompanionCompanion et al.et al.
♥♥ Etudes de prEtudes de préévention secondairevention secondaire

–– Cardiopathies ischémiques+++Cardiopathies ischémiques+++



TheThe CACArdiomyopathyrdiomyopathy TTrial : rial : CAT CAT JACC 2002JACC 2002
DCM (DCM (≤≤ 9 months), EF 9 months), EF ≤≤ 30 %, Low 1 year mortality 30 %, Low 1 year mortality 

raterate

N = 104 n=104;n=104;
ICD=50 ICD=50 andand control=54  control=54  



AMIOdarone Versus Implantable cardioverter 
Randomized Trial (AMIOVIRT) (JACC 2003;41:1707-12)

n = 103 ; DCM (non isch.), LVEF ≤ 0.35

NSVT, NYHA I to III, age ≥ 18



NICM (DCM)NICM (DCM), LVEF , LVEF << 0.35 + HF history +0.35 + HF history +
NSVT or > 10 VPBs on Holter NSVT or > 10 VPBs on Holter 

R*R*

ICD ICD 
(229)(229)

Conventional Conventional 
(229)(229)

+ EEP+ EEP
FollowFollow--upup

(mean(mean : 29 months): 29 months)
ββ--, ACE , ACE 

inhibitors, no inhibitors, no 
AAAA

DEFINITE : DEFINITE : DEFDEFibrillatorsibrillators IIn  n  NNonon--IIschemic schemic CCardiomyopathy ardiomyopathy 
TTreatment  reatment  EEvaluation valuation (NEJM 2004;350:2151(NEJM 2004;350:2151--8)8)



DEFINITEDEFINITE : Patients characteristics: Patients characteristics

NEJM 2004;350:2151NEJM 2004;350:2151--88



DEFINITE DEFINITE : : KaplanKaplan--Meier All cause mortality Meier All cause mortality (NEJM 2004) (NEJM 2004) 

NEJM 2004;350:2151NEJM 2004;350:2151--88



DEFINITEDEFINITE (NEJM 2004) : (NEJM 2004) : KaplanKaplan--MeierMeier Class IIIClass III

NEJM 2004;350:2151NEJM 2004;350:2151--88



Les indications du DAILes indications du DAI
♥♥ ÉÉtudes de prtudes de préévention primairevention primaire

–– Cardiopathies ischCardiopathies ischéémiques : MADIT, miques : MADIT, 
MUSTT, CABG, MADIT 2, dinamit MUSTT, CABG, MADIT 2, dinamit ……

–– CMD: CMD: AmiovirtAmiovirt, CAT, , CAT, DefiniteDefinite,,
–– CHF, NYHA II et III (CMD + CI) : SCD CHF, NYHA II et III (CMD + CI) : SCD 
HeFTHeFT

–– CHF + QRS larges : CHF + QRS larges : CompanionCompanion et al.et al.
♥♥ Etudes de prEtudes de préévention secondairevention secondaire

–– Cardiopathies ischémiques+++Cardiopathies ischémiques+++



SCDSCD--HeFT enrollment schemeHeFT enrollment scheme

DCM DCM ++ CAD and CHFCAD and CHF

EF EF << 35%35%

NYHA Class II or IIINYHA Class II or III

6 minutes walk, Holter6 minutes walk, Holter

RR

PlaceboPlacebo ICDICDAmiodaroneAmiodarone
(n = 845)(n = 845) (n = 829)(n = 829)(n = 847)(n = 847)



SCDSCD--HeFT patients HeFT patients 
characteristicscharacteristics

NEJM 2005;352:225NEJM 2005;352:225--3737



SCDSCD--HeFT: CHF medicationsHeFT: CHF medications

NEJM 2005;352:225NEJM 2005;352:225--3737



Mortality by intentionMortality by intention--toto--treattreat

NEJM 2005;352:225NEJM 2005;352:225--3737



ICD vs Placebo : Hazard RatiosICD vs Placebo : Hazard Ratios

Patient GroupPatient Group NN HRHR 97.5% Cl97.5% Cl

All PatientsAll Patients 16761676 0.770.77 0.620.62--0.960.96

NYHA NYHA Class IIClass II 11601160 0.540.54 0.400.40--0.740.74
Class IIIClass III 516516 1.161.16 0.840.84--1.611.61

Etiology Etiology IschemicIschemic 884884 0.790.79 0.600.60--1.041.04
NonNon--IschemicIschemic792792 0.730.73 0.500.50--1.041.04

0.250.25 0.50.5 11 22



SCDSCD--HeFT: ConclusionsHeFT: Conclusions

♥♥ In class II or III CHF patients with EF In class II or III CHF patients with EF 
≤35% on good background drug therapy, ≤35% on good background drug therapy, 
the mortality rate for placebothe mortality rate for placebo--controlled controlled 
patients is 7.2% per year over 5 yearspatients is 7.2% per year over 5 years
♥♥ Simple, shockSimple, shock--only ICDs decrease only ICDs decrease 
mortality by 23%mortality by 23%
♥♥ Amiodarone, when used as a primary Amiodarone, when used as a primary 
preventive agent, does not improve survivalpreventive agent, does not improve survival



Les indications du DAILes indications du DAI
♥♥ EtudesEtudes de prde préévention primairevention primaire

–– Cardiopathies ischCardiopathies ischéémiques : MADIT, miques : MADIT, 
MUSTT, CABG, MADIT 2, dinamit MUSTT, CABG, MADIT 2, dinamit ……

–– CMD: CMD: AmiovirtAmiovirt, CAT, , CAT, DefiniteDefinite,,
–– CHF, NYHA II et III (CMD + CI) : SCD CHF, NYHA II et III (CMD + CI) : SCD 
HeFTHeFT

–– CHF + QRS larges : CHF + QRS larges : CompanionCompanion et al.et al.
–– EtudesEtudes de prde préévention secondairevention secondaire
–– Cardiopathies ischémiques+++Cardiopathies ischémiques+++



Care HF : n = 813 Care HF : n = 813 



•• OPTOPT
•• CRTCRT--DD

++

•• OPT OPT 11

RandomizationRandomization
•• OPTOPT
•• CRTCRT ++

22

22

LL’’analyseanalyse en intention de en intention de traitertraiter commence commence 

au moment de la au moment de la randomisationrandomisation

COMPANIONCOMPANION

1/51/5

2/52/5

2/52/5

••NYHA III NYHA III ouou IVIV
••En En rythmerythme sinusalsinusal
••QRS QRS ≥≥≥≥≥≥≥≥ 120 ms PR > 150 ms120 ms PR > 150 ms
••FEVG FEVG ≤≤≤≤≤≤≤≤ 35% 35% DiamDiamèètretre
ttéélléédiastolique VG diastolique VG ≥≥≥≥≥≥≥≥ 60 mm60 mm
••TraitementTraitement pharmacologiquepharmacologique
optimaloptimal

BristowBristow MR et al. N MR et al. N EnglEngl J J MedMed 2004; 350:21402004; 350:2140--5050



Companion : Primary endpointCompanion : Primary endpoint
DeathDeath or or hospitalizationhospitalization

PM + DAI >> PM + DAI >> tttttt pharmacologique optimalpharmacologique optimal
Pas de différence entre PM et DAIPas de différence entre PM et DAI



Companion : Secondary endpointCompanion : Secondary endpoint
DeathDeath fromfrom anyany causecause

DAI >> PM mais… étude non conçue pour répondre à cette questionDAI >> PM mais… étude non conçue pour répondre à cette question



COMPANION : conclusions du NEJMCOMPANION : conclusions du NEJM

♥♥ Cardiac resynchronisation reduces by 20% the Cardiac resynchronisation reduces by 20% the 
rate of hospitalisation or death in addition to rate of hospitalisation or death in addition to 
optimal pharmacological therapy (PM=ICD)optimal pharmacological therapy (PM=ICD)

♥♥ The implantation of a PM was associated with The implantation of a PM was associated with 
a marginally significant reduction in the risk of a marginally significant reduction in the risk of 
death (p = 0.059)death (p = 0.059)

♥♥ The addition of an ICD reduces the risk of The addition of an ICD reduces the risk of 
death (p = 0.003) as compared with optimal death (p = 0.003) as compared with optimal 
therapytherapy



Ongoing preOngoing pre--event trialsevent trials

… BEST ICD, PRIDE, NORDIC, REVERSE, … BEST ICD, PRIDE, NORDIC, REVERSE, 
MADIT CRT etc)MADIT CRT etc)

If results favour the ICD       more convincing  If results favour the ICD       more convincing  

If  they do  not                  more confusingIf  they do  not                  more confusing



Nb of patients to treat during 2 years to save 1 lifeNbNb of patients to treat during 2 years to save 1 lifeof patients to treat during 2 years to save 1 life

3 4
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EzekowitzEzekowitz AJ et al. AJ et al. AnnAnn InternIntern MedMed 2003;138:4452003;138:445--452452

400 ICD/Million to 400 ICD/Million to savesave 22 22 ptspts/Million/Million



•• 18 patients18 patients

–– 1 life saved1 life saved

–– 2 ICD complications2 ICD complications

–– 44--6 patients with inappropriate therapies6 patients with inappropriate therapies

–– 10 10 unusefulunuseful ICD without complicationICD without complication

•• Some patients will require ICD replacement Some patients will require ICD replacement 
(ERI, complication)(ERI, complication)

MADIT 2 PopulationMADIT 2 Population





Survival of octogenarian with an ICDSurvival of octogenarian with an ICD
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Median survival = 4.1 years in > 80 y group, 
Survival was 67% at the same time period in the 60-70 y 
group 



Les indications du DAILes indications du DAI
♥♥ EtudesEtudes de prde préévention primairevention primaire

–– Cardiopathies ischCardiopathies ischéémiques : MADIT, miques : MADIT, 
MUSTT, CABG, MADIT 2, dinamit MUSTT, CABG, MADIT 2, dinamit ……

–– CMD: CMD: AmiovirtAmiovirt, CAT, , CAT, DefiniteDefinite,,
–– CHF, NYHA II et III (CMD + CI) : SCD CHF, NYHA II et III (CMD + CI) : SCD 
HeFTHeFT

–– CHF + QRS larges : CHF + QRS larges : CompanionCompanion et al.et al.
♥♥ Etudes de prEtudes de préévention secondairevention secondaire

–– Cardiopathies ischémiques+++Cardiopathies ischémiques+++
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AVIDAVID : : AAntiarrhythmic ntiarrhythmic VVersus ersus 
IImplantable mplantable DDefibrillatorefibrillator

VF survivors, syncopal VT VF survivors, syncopal VT 
SVT with EF<0.4, + symptomsSVT with EF<0.4, + symptoms
(near(near--syncope, CHF, anginasyncope, CHF, angina))

RR ICDICDDrugsDrugs

RR

EmpiricalEmpirical
amiodaronamiodaron

ee

EP guidedEP guided
sotalolsotalol

(NEJM 1997;337:1576(NEJM 1997;337:1576--83)83)
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AVID AVID : : AAntiarrhythmic ntiarrhythmic VVersus ersus IImplantable mplantable 
DDefibrillatorefibrillator (NEJM 1997;337:1576(NEJM 1997;337:1576--83)83)

60356035 ScreenedScreened

46214621 RegistryRegistry

18851885 EligibleEligible

10161016 RandomisedRandomised

ICDICD
(507)(507)

AAAA
(509)(509)

AmioAmio
(435)(435)

SotalolSotalol
(74)(74)

Mean FU = Mean FU = 
18 months18 months



AVID : Overall survival AVID : Overall survival (NEJM 1997;337:1576(NEJM 1997;337:1576--83)83)

(p < 0.02)(p < 0.02)
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AVIDAVID : : AAntiarrhythmic ntiarrhythmic VVersus ersus 
IImplantable mplantable DDefibrillatorefibrillator

ICD groupICD group

I I yearyear
survivalsurvival raterate

2 2 yearyear
survivalsurvival raterate

3 3 yearyear
survivalsurvival raterate

89.3%89.3% 81.6%81.6% 75.4%75.4%

DrugDrug--treatedtreated
groupgroup 82.4%82.4% 74.7%74.7% 64.1%64.1%

MortalityMortality
reductionreduction 39%39% 27%27% 31%31%
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CCanadiananadian IImpantablempantable DDefibrillatorefibrillator SStudytudy (CIDS)(CIDS)

VF survivors, cardiac arrest requiring CVVF survivors, cardiac arrest requiring CV
VT>150 bpm with symptoms and EF<0.35, VT>150 bpm with symptoms and EF<0.35, 

syncope with VT>10s or induced VTsyncope with VT>10s or induced VT

RR
(659)(659)

ICDICD
(328)(328)

AmiodaroneAmiodarone
(331)(331)



CCanadian anadian IImpantable mpantable DDefibrillator efibrillator SStudy tudy (CIDS)(CIDS)
Circulation 2000;101:1297Circulation 2000;101:1297--13021302

19.6% mortality reduction19.6% mortality reduction
P = 0.072 (NS)P = 0.072 (NS)
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CCanadian anadian IImplantable mplantable DDefibrillator efibrillator SStudy tudy (CIDS)(CIDS)

♥♥ Non significant 19.6% all cause mortality Non significant 19.6% all cause mortality 
reduction in the ICD group at 3 years (25% reduction in the ICD group at 3 years (25% 
vs. 30%, p = 0.072 ). vs. 30%, p = 0.072 ). 

♥♥ Analysis on an intention to treat basis with a Analysis on an intention to treat basis with a 
high crossover rate high crossover rate 
–– ICD group took concomitant ICD group took concomitant ββ-- (4 times more than (4 times more than 
AA group), sotalol and amiodarone (30%)AA group), sotalol and amiodarone (30%)

–– 22% of AA group subsequently received an ICD => 22% of AA group subsequently received an ICD => 
Survival overestimation in the amiodarone arm?Survival overestimation in the amiodarone arm?



Nicolas SADOULNicolas SADOUL

DIU 2007DIU 2007

CCardiac ardiac AArrest rrest SStudy tudy HHamburg amburg (CASH)(CASH)
(Circulation 2000;102:748(Circulation 2000;102:748--54)54)

SCD survivors due to SCD survivors due to 
documented VT or VFdocumented VT or VF

346 346 

ICDICD
(99)(99)

AmiodaroneAmiodarone
(92)(92)

MetoprololMetoprolol
(97)(97)

PropafenonePropafenone
(58) stopped(58) stopped

in 3/92in 3/92
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CCardiac ardiac AArrest rrest SStudy tudy HHamburg amburg 
(CASH)(CASH) (Circulation 2000;102:748(Circulation 2000;102:748--54)54)
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All cause mortality at 2 years in All cause mortality at 2 years in 
CASHCASH (Circulation 2000;102:748(Circulation 2000;102:748--54)54)

♥♥ No difference in the metoprolol and amiodarone No difference in the metoprolol and amiodarone 
treatment armstreatment arms

♥♥ ICD : ICD : 12.1%12.1%
♥♥ Metoprolol and amiodarone :Metoprolol and amiodarone :19.6%19.6%
♥♥ => Relative risk reduction :=> Relative risk reduction : 37% at 2 years 37% at 2 years 

(p=0.047)(p=0.047)
♥♥ Overall mortality reduction = 23% (p = 0.08) and Overall mortality reduction = 23% (p = 0.08) and 
SCD reduction = 61% (p = 0.001) in the ICD groupSCD reduction = 61% (p = 0.001) in the ICD group



MetaMeta--analysis of AVID, CASH and analysis of AVID, CASH and 
CIDS:CIDS: Connolly EHJ 2000;21:2071Connolly EHJ 2000;21:2071--8.8.
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PostPost--event trialsevent trials
TrialTrial DesignDesign TargetTarget

PopulationPopulation
TherapiesTherapies
randomisedrandomised OutcomeOutcome

AVIDAVID Randomised,Randomised,
total mortalitytotal mortality

n=1016; VF(455)n=1016; VF(455)
Sync VT or VT Sync VT or VT 
EF<0.4 with EF<0.4 with SxSx

(561)(561)

ICD ICD vsvs Amio(488)Amio(488)
or or sotalolsotalol (13)(13)

ICD       survivalICD       survival
by 39% for allby 39% for all

arrhythmia classesarrhythmia classes
with EF<0.4 with EF<0.4 
p < 0.02p < 0.02

CIDSCIDS Randomised,Randomised,
total mortalitytotal mortality

n=659; VF, Sync VT, n=659; VF, Sync VT, 
presyncpresync VT>150/minVT>150/min

with EF<0.35with EF<0.35

ICD ICD vsvs amioamio ICD improvedICD improved
survival by 20%survival by 20%
p = 0.072 (NS)p = 0.072 (NS)

CASHCASH Randomised,Randomised,
total mortalitytotal mortality

n = 346, VFn = 346, VF ICD ICD vsvs amioamio,,
metoprololmetoprolol

((propafenonepropafenone))

ICD improvedICD improved
survival by 37%survival by 37%
at 2 y, p = 0.047at 2 y, p = 0.047



SecondarySecondary PreventionPrevention StudiesStudies

0

10

20

30

40

AVID CIDS DUTCH CES CASH

2-
ye
ar
 a
ll-
ca
us
e 
m
or
ta
lit
y 
 (
%
)

Control 
ICD 

39%
20%

73%

38%

ICDs reduce mortality by ~ 40%…ICDs reduce mortality by ~ 40%…
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Indications du Traitement par DAIIndications du Traitement par DAI

Extrait des recommandations de laExtrait des recommandations de la
SociSociééttéé FranFranççaise de Cardiologieaise de Cardiologie

Janvier 2006Janvier 2006
(ESC/ACC/AHA, septembre 2006)(ESC/ACC/AHA, septembre 2006)



Classification of 
recommendations

♥♥ Class I : Class I : Conditions for which there is evidence Conditions for which there is evidence 
and/or general agreement that a given procedure or and/or general agreement that a given procedure or 
treatment is beneficial, useful and effectivetreatment is beneficial, useful and effective

♥♥ Class II :Class II : Conditions for which there is conflicting Conditions for which there is conflicting 
evidence and/or divergence of opinion about the evidence and/or divergence of opinion about the 
usefulness/efficacy of a procedure or treatmentusefulness/efficacy of a procedure or treatment
♥♥ Class IIa :Class IIa : Weight of evidence/opinion is in favour of Weight of evidence/opinion is in favour of 
usefulness/efficacyusefulness/efficacy

♥♥ Class IIb :Class IIb : Usefulness/efficacy is less well established by Usefulness/efficacy is less well established by 
evidence/opinionevidence/opinion

♥♥ Class III : Class III : Conditions for which there is evidence Conditions for which there is evidence 
and/or general agreement that a procedure/treatment and/or general agreement that a procedure/treatment 
is not useful/effective and in some cases may be is not useful/effective and in some cases may be 
harmfulharmful



Level of evidenceLevel of evidence

♥♥ Level of evidence A : Level of evidence A : Data derived Data derived 
from multiple clinical trials or metafrom multiple clinical trials or meta--
analysisanalysis

♥♥ Level of evidence Level of evidence B :B : Data derived Data derived 
from a single randomised trial or nonfrom a single randomised trial or non--
randomised analysesrandomised analyses

♥♥ Level of evidence C : Level of evidence C : Only consensus Only consensus 
opinion of experts, case studies, or opinion of experts, case studies, or 
standardstandard--ofof--carecare



Indications de classe IIndications de classe I
♥ Arrêt cardiaque par FV ou TV, sans cause aiguë ou 
réversible : (A)

♥ Patients coronariens, ± Σtomes IC légère ou 
modérée (NYHA II ou III), FEVG ≤≤≤≤ 0.3 mesurée 1 
mois après un IDM ou 3 mois après un geste de 
revascularisation : (B)

♥ TVS spontanée Σtomatique sur cardiopathie : (B)
♥ TVS spontanée, mal tolérée, en l’absence 
d’anomalie cardiaque pour laquelle un ttt médical ou 
une ablation ne peut être réalisé ou a échoué : (B)

♥ Syncope de cause inconnue avec TV ou FV 
déclenchable, en présence d’une anomalie cardiaque 
sous-jacente : (B)



Indications de classe Indications de classe IIaIIa
♥ Coronariens avec FEVG entre 31 et 35%, mesurée ≥ 
1 mois après un IDM et 3 mois après revscularisation
avec TV ou FV déclenchable : B

♥ CMD avec FE ≤ 0.3 et NYHA II ou III : B

♥ Maladie génétique à haut risque de mort subite par 
FV sans autre traitement efficace connu : B

♥ Patients en ICC qui restent Σtomatiques en NYHA 
III ou IV sous traitement médical optimal avec FEVG 
≤ 0.35 et QRS > 120 ms* : B

* : il n’existe pas à cette date d’évidence de la 
supériorité du DAI biV sur le PM biV



Indications de classe II bIndications de classe II b

♥ Patients coronariens avec FEVG entre 0.31 
et 0.35 : C

♥ CMD avec FEVG entre 0.31 et 0.35 : C
♥ TVS mal tolérée chez un patient en 
attente de transplantation cardiaque : C



Classe III



Merci pour votre attention
Le cardiologue, il m’a mis un défibrillateurLe cardiologue, il m’a mis un défibrillateur
pour pas que le cœur, il s’emballe…pour pas que le cœur, il s’emballe…
Ben, comment je vais mourir maintenant ?Ben, comment je vais mourir maintenant ?
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The CABG Patch TrialThe CABG Patch Trial

1422 eligible1422 eligible

1055 enrolled1055 enrolled

900 900 

randomisedrandomised

ControlControl

(n = 507)(n = 507)
ICDICD

(n = 466)(n = 466)

Mean followMean follow--upup

32 ± 16 months32 ± 16 months

Hypothesis:Hypothesis:

prophylactic ICD implant prophylactic ICD implant 

at the time of bypass surgeryat the time of bypass surgery

will improve survivalwill improve survival

in pts at high risk of SCD in pts at high risk of SCD 

(EF< 0.36, LP+)(EF< 0.36, LP+)
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MMulticenter ulticenter AAutomatic utomatic DDefibrillator efibrillator 
IImplantation mplantation TTrial (MADIT) rial (MADIT) (NEJM 1996)(NEJM 1996)

CAD (prior MI, > 3 weeks) CAD (prior MI, > 3 weeks) 
EF<0.35, NYHA IEF<0.35, NYHA I--III, NSVTIII, NSVT
Inducible (PES+) off drugs, Inducible (PES+) off drugs, 
PES+ on PES+ on procainamideprocainamide

RR

ConventionalConventional
therapytherapy

ICDICD



MADIT MADIT (NEJM 1996;335:1933(NEJM 1996;335:1933--40): 40): 196 patients …196 patients …

ICD improvedICD improved
survival by 46%survival by 46%

p < 0.02p < 0.02
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MADIT : Limitations, conclusionsMADIT : Limitations, conclusions

♥♥ Small number of patients (196 patients in 32 Small number of patients (196 patients in 32 
centers in more than 5 years...) =>             centers in more than 5 years...) =>             
«the typical MADIT patient is rare indeed»«the typical MADIT patient is rare indeed»

♥♥ No placebo arm incorporatedNo placebo arm incorporated
♥♥ Randomisation post procainamide failure may Randomisation post procainamide failure may 
have prehave pre--selected drugselected drug--failure patients and failure patients and 
biased against AA drug therapybiased against AA drug therapy

♥♥ ββ-- 4 times more frequent in the ICD group4 times more frequent in the ICD group
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The The CCoronary oronary AArtery rtery BBypass ypass GGraft raft 
TTrial rial (CABG)(CABG) Patch Trial Patch Trial (NEJM 1997)(NEJM 1997)

CAD EF<0.36, LPs +, CAD EF<0.36, LPs +, 
CABG candidates (900)CABG candidates (900)
Primary endpoint : Primary endpoint : 

Mortality Mortality 

RR

CABGCABG
(n = 446) (n = 446) 

CABG + ICDCABG + ICD
(n = 454)(n = 454)



NEJM 1997;337:1569NEJM 1997;337:1569--7575

Hypothesis:Hypothesis: prophylactic ICD implant at the time of bypass surgery will prophylactic ICD implant at the time of bypass surgery will 
improve survival in pts at high risk of SCD (EF< 0.36, LP+)improve survival in pts at high risk of SCD (EF< 0.36, LP+)
1422 eligible, 1055 enrolled ; 900 randomised; FU = 32 ± 16 months

No statisticalNo statistical
differencedifference
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CABG Patch Trial : Limitations,  CABG Patch Trial : Limitations,  
conclusionsconclusions

♥♥ Epicardial systems (morbidity)Epicardial systems (morbidity)
♥♥ Low mortality rate as compared to Low mortality rate as compared to 
MADITMADIT

♥♥ Underlines the need for a better Underlines the need for a better 
identification of high risk patientsidentification of high risk patients

♥♥ Role of coronary bypass surgery in the Role of coronary bypass surgery in the 
prevention of SCDprevention of SCD
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MMulticenter ulticenter UUnnSSustainedustained TTachycardia achycardia TTrialrial

CAD, EF<0.40, NSVTCAD, EF<0.40, NSVT

EP StudyEP Study
n=2202n=2202

Non inducible : Non inducible : 
registryregistry

n = 1435 (66%)n = 1435 (66%)

InducibleInducible
n = 767 (35%)n = 767 (35%)

(63 refused)(63 refused)

EP guidedEP guided
therapy; n = therapy; n = 
351 (50%)351 (50%)

No EP guidedNo EP guided
therapytherapy

n = 353 (50%)n = 353 (50%)



27% reduction in arrhythmic death or cardiac27% reduction in arrhythmic death or cardiac
arrest for patients receiving EP guided therapy arrest for patients receiving EP guided therapy 

Kaplan Meier estimates of the rates of cardiac Kaplan Meier estimates of the rates of cardiac 
arrest and death from arrhythmiasarrest and death from arrhythmias



50% or more reduction in arrhythmic death or50% or more reduction in arrhythmic death or
cardiac arrest for patients receiving ICD therapycardiac arrest for patients receiving ICD therapy

Kaplan Meier estimates of the rates of cardiac Kaplan Meier estimates of the rates of cardiac 
arrest and death from arrhythmiasarrest and death from arrhythmias
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MUSTT: conclusions: MUSTT: conclusions: NEJM 1999;341:1882NEJM 1999;341:1882--9090

♥♥ “pts with CAD, LVEF < 0.4, asymptomatic “pts with CAD, LVEF < 0.4, asymptomatic 
NSVT and inducible sustained ventricular NSVT and inducible sustained ventricular 
tachyarrhythmia have substantial mortality tachyarrhythmia have substantial mortality 
due to arrhythmia….due to arrhythmia….

♥♥ The rate of death is reduced by the use of The rate of death is reduced by the use of 
ICD but not by antiarrhythmic drug therapy…ICD but not by antiarrhythmic drug therapy…

♥♥ It is reasonable to perform EP testing in pts It is reasonable to perform EP testing in pts 
who meet the entry criteria of this trial. If who meet the entry criteria of this trial. If 
sustained ventricular tachyarrhythmia can be sustained ventricular tachyarrhythmia can be 
induced, implantation of an ICD is warranted.”induced, implantation of an ICD is warranted.”



KM estimates of death from any cause for the KM estimates of death from any cause for the 
prespecified subgroup of NYHA class IIprespecified subgroup of NYHA class II

NEJM 2005;352:225NEJM 2005;352:225--3737



KM estimates of death from any cause for KM estimates of death from any cause for 
the prespecified subgroup of NYHA class IIIthe prespecified subgroup of NYHA class III

NEJM 2005;352:225NEJM 2005;352:225--3737



KM estimates of death from any cause for the KM estimates of death from any cause for the 
prespecified subgroup of ischemic CHFprespecified subgroup of ischemic CHF

NEJM 2005;352:225NEJM 2005;352:225--3737



KM estimates of death from any cause for the KM estimates of death from any cause for the 
prespecified subgroup of nonprespecified subgroup of non--ischemic CHFischemic CHF

NEJM 2005;352:225NEJM 2005;352:225--3737
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Clinical perspective of AVID, CASH Clinical perspective of AVID, CASH 

and CIDSand CIDS

♥♥ These trials support the use of ICD therapy as a These trials support the use of ICD therapy as a 

frontfront--line therapy in patients at high risk of SCDline therapy in patients at high risk of SCD

♥♥ Results are confounded by the fact that many of Results are confounded by the fact that many of 

ICD patients took concomitant amiodarone, ICD patients took concomitant amiodarone, 

sotalol and sotalol and ββββββββ--

♥♥ Although amiodarone, sotalol and Although amiodarone, sotalol and ββββββββ-- appear to appear to 
have a beneficial effect on survival, the lack of have a beneficial effect on survival, the lack of 

placeboplacebo--controlled studies raises the question of controlled studies raises the question of 

whether these drugs have a beneficial, neutral or whether these drugs have a beneficial, neutral or 

adverse effect on survivaladverse effect on survival


