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Et comment ?



Pour QUI ?



AVID Overall Survival Results
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p < 0.02

The AVID Investigators. N Engl J Med. 1997;337(22):1576-1583.

ICD Therapy Results:
Reduced overall mortality by 39% (1 year), 27% 
(2 years) and 31% (3 years) (p < .02)
Reduced arrhythmic death by 56% (p = 0.0002)

CIDS Overall Mortality Results
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ICD Therapy  Results:
Reduced overall mortality by 20% (p = 0.142)
Reduced arrhythmic death by 33%

CASH Survival Results
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Years After Randomization

MADIT Survival Results

No. of patients

Defibrillator 95 80 53 31 17 3

Conventional 101 67 48 29 17 0
therapy

Year

1.0

0.8

0.6

0.4

0.2

0.0
0 1 2 3 4 5

P
ro

ba
bi

lit
y 

of
 s

ur
vi

va
l

Conventional
therapy

Defibrillator

P-value = 0.009

Moss AJ. N Engl J Med. 1996;335:1933-40.

Buxton AE. N Engl J Med. 1999;341:1882-90.
Buxton AE. N Engl J Med. 2000;342:1937-45.
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MADIT-II Survival Results

Moss AJ. N Engl J Med. 2002;346:877-83.
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•No.  At Risk
•Defibrillator 742 502 (0.91) 274 (0.94) 110 (0.78) 9

•Conventional 490 329 (0.90) 170 (0.78) 65 (0.69) 3

31% reduction in total mortality31% reduction in total mortality

Kadish, A. et al. N Engl J Med 2004;350:2151-2158

Kaplan-Meier Estimates of Death from Any Cause 
(Panel A) and Sudden Death from Arrhythmia 

(Panel B) among Patients Who Received Standard
Therapy and Those Who Received an Implantable 

Cardioverter-Defibrillator (ICD)

DEFINITE
•Defibrillators in Non-Ischemic CardiomyopathyTreatment Evaluation

P = 0.08

P = 0.006

SCD-HeFT: Kaplan-Meier mortality (all-cause) *

* Rules of Evidence; PACE 2005, Editorial; 28: 81-88; Sweeney MO & al (Boston, MA)

COMPANION
Comparison of Medical Therapy, Pacing and Defibrillation in 

Heart Failure Trial

Death or any Hospitalization

Bristow, M. R. et al. N Engl J Med 2004;350:2140-2150

Secondary Prevention Trials

Primary Prevention Trials

ICD in HF patients



Leading Causes of Death in the U.S.

National Vital Statistics Report. Oct. 12, 2001;49(11). MMWR. State-specific mortality from sudden cardiac death – US 1999. Feb 15, 2002;51:123-1261. 
1 Zheng Z. Circulation. 2001;104:2158-2163.

2 Myerburg RJ, Heart Disease, A Textbook of Cardiovascular Medicine. 6th ed. W.B. Saunders, Co. 2001.
3 Cobb LA. Circulation. 1975;51(III):223. 

4 Chauvin M et al. Recommandations concernant l'implantation et la surveillance des défibrillateurs automatiques implantables. Arch Mal Coeur & Vx 2004 ; 97 (9) : 915-9.
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Septicemia

Nephritis

Alzheimer’s Disease

Influenza/pneumonia

Diabetes

Accidents/injuries

Chronic lower respiratory diseases

Cerebrovascular disease

Other cardiac causes

All cancers

� You must combine deaths from all cancers 
to outnumber the deaths from SCA each 
year. 450,000 per year 1

� 1,200 per day

� 1 every 80 seconds

� Coronary artery disease is present in 80-
85% of patients who experience SCA. 2,3

� 40000 per year in France 4

All other causes

Sudden cardiac arrest (SCA)



Incidence of SCD in Specific Populations and Annual SCD Numbers
Myerburg RJ et al. Circulation.1998;97:1514-1521.
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Secondary Prevention Trials:
Reduction in Mortality with ICD Therapy

* Non-significant results.
1 The AVID Investigators. N Engl J Med. 1997;337:1576-1583.

2 Kuck K. Circulation. 2000;102:748-754.
3 Connolly S. Circulation. 2000;101:1297-1302.
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Coronary Heart Disease
Coronary heart disease and its consequences account for the 

majority of sudden cardiac deaths in Western cultures.

Huikuri HV. N Engl J Med. 2001;345:1473-1482.

Myerburg RJ. Heart Disease, A Textbook of Cardiovascular Medicine. 6th ed.  W.B. Saunders, Co. 2001.

*ion-channel abnormalities, 
valvular or congenital heart 

disease, other causes

80%
Coronary Heart 

Disease

15%

Nonischemic 
Cardiomyopathy

5% Other*



Coronary Heart Disease

Courtesy of N Derval.



LVEF and SCA Incidence
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Role of Ventricular Ectopy and LV Dysfunction in 
SCD Risk – GISSI-2 Trial

Patients without
LV Dysfunction

Maggioni AP et al. Circulation. 1993;87:312-322.
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Proportion of Sudden Cardiac Death Among All-
Cause Mortality in Heart Failure Patients

Controlled studies /  Control groups

Study year       n grade    1-year mortality           SCD %

V-HEFT (1) 1986    642           II-III 12% 45%
V-HEFT (2) 1991    804           II-III 15% 50%
CHF-STAT 1995    674           II-III 15% 49%
RALES 1999    822           III-IV 23% 35%
CIBIS II 1999    1320         III-IV 14% 36%
MERIT-HF 1999    2001         II-IV 11% 35%
COPERNICUS       2001    2289         IIIb-IV                     18%    36%



NYHA IINYHA II
12%12%

64%
24%24%

CHF
Other 
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Deaths = 103

NYHA IVNYHA IV

56%56%
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Modes of Death in HF 
MERIT-HF Study Group.  Effect of metoprolol CR/XL in chronic heart failure. Lancet 1999;353:2001-07.  



Cas du Patient Coronarien
TV soutenue 

spontanée
symptomatique

DEF 1-3

Classe I
DEF 6,11

Classe IIb
DEF 4-6

Classe I

NYHA III ou IV

DEF + CRT 7-10

Classe IIa
DEF 6,11

Classe IIa

TV ou FV 
inductible

Syncope

TV ou FV 
inductible

DEF 1-3

Classe I

1. AVID Investigators. N Engl J Med 1997;337:1576-83
2. Conolly SJ, et al. CIDS study. Circulation 2000;101:1297-302
3. Kuck KH, et al. CASH study. Circulation 2000;102:748-54
4. Moss AJ, et al. MADIT-II. N Engl J Med 1996;335:33-40
5. Moss AJ, et al. Long-term MADIT-II.N Engl J Med 2002;346:877-83
6. Bardy GH, et al. SCD-HeFT study. N Engl J Med 2005;352:225-37
7. Cazeau S, et al. MUSTIC study. N Engl J Med 2001;344:873-80
8. Abraham WT, et al. MIRACLE study. N Engl J Med 2002;346:1845-53
9. Bristow MR, et al. COMPANION study. N Engl J Med 2004;350:2140-50

10. Cleland JG, et al. CARE-HF study. N Eng J Med 2005;352:1539-49
11. Buxton AE, et al. MUSTT study. N Engl J Med 1999;341:1882-90

Classe I:    Traitement bénéfique  prouvé
Classe IIa: Traitement bénéfique  suggéré
Classe IIb: Traitement bénéfique  incertain

Courtesy of SORIN Group

FEVG
entre 31 et 35%

FEVG ≤30% FEVG ≤35%
QRS >120ms

FEVG
entre 31 et 35%

FEVG < 35%, QRS > 150 ms et NYHA II:
CRT-D, Classe I A



Cas du patient avec 
Altération de la FEVG + Absence  d’IDM

TV soutenue 
spontanée

non syncopale
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NYHA II ou III

DEF 4-5

Classe IIb

NYHA II ou III

DEF 4-5

Classe IIa

NYHA III ou IV

DEF + CRT 6-9

Classe IIa

Syncope

TV ou FV 
inductible

DEF 1-3

Classe I

1. AVID Investigators. N Engl J Med 1997;337:1576-83
2. Conolly SJ, et al. CIDS study. Circulation 2000;101:1297-302
3. Kuck KH, et al. CASH study. Circulation 2000;102:748-54
4. Kadish A, et al. DEFINITE study. N Engl J Med 2004 ;350 :2151-8
5. Bardy GH, et al. SCD-HeFT study. N Engl J Med 2005;352:225-37
6. Cazeau S, et al. MUSTIC study. N Engl J Med 2001;344:873-80
7. Abraham WT, et al. MIRACLE study. N Engl J Med 2002;346:1845-53
8. Bristow MR, et al. COMPANION study. N Engl J Med 2004;350:2140-50
9. Cleland JG, et al. CARE-HF study. N Eng J Med 2005;352:1539-49

Courtesy of SORIN Group

FEVG
entre 31 et 35%

FEVG ≤30% FEVG ≤35%
QRS >120ms

FEVG < 35%, QRS > 150 ms et NYHA II:
CRT-D, Classe I A



QUAND ?



Time Dependence of Mortality Risk Post-MI
Prediction of Sudden Cardiac Death After Myocardial  Infarction

in the Beta-Blocking Era 1

• 700 post-MI patients; ~ 95% 
on beta-blockers 2 years after 
discharge.

• The epidemiologic pattern of 
SCD was different from that 
reported in previous studies.

Arrhythmia events did not 
concentrate early after the index 

event; most occurred > 18 months 
post-MI.

1 Huikuri HV. J Am Coll Cardiol. 2003;42:652-658.
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Kaplan-Meier Estimates of the Rates of Sudden Death or Cardiac Arrest with 
Resuscitation, According to the Left Ventricular Ejection Fraction (LVEF)

Solomon, S. et al. N Engl J Med 2005;352:2581-2588Timing of Implantation

VALIANT:
14609 patients

7% SCD / 24.7 M



DINAMIT Hohnloser, S. H. et al. N Engl J Med 2004;351:2481-2488Timing of Implantation



E. Aliot et al.ARCHIVES DES MALADIES DU COEUR ET DES VAISSEAUX, tome 99, n°2, février 2006Timing of Implantation





COMMENT ?



DAI: Principes de fonctionnement
Courtesy of SORINCourtesy of SORIN• Required major surgery

• Nonprogrammable
• High-energy shock only
• Indicated for 2X SCD survivors 

only
• 1½ year longevity
• < 1,000 implants/year

• Transvenous, single incision
• Local anesthesia, conscious 

sedation
• Programmable therapy options
• Single, dual and triple chamber
• Up to 9 years longevity
• > 100,000 implants/year



DAI: Principes de fonctionnement



DAI: Principes de fonctionnement



Adaptated from Dr Briand, CHU Besançon.

Stimulation Anti Tachycardique

DAI: Principes de fonctionnement



Implantation: La prothèse (VVI /DDD/CRT)

““The The oddsodds of inappropriate detection of inappropriate detection werewere
decreaseddecreased byby almostalmost halfhalf withwith the the useuse of the of the 
dualdual--chamberchamber detection detection enhancementsenhancements””

400 pts

Friedman P.A. Circulation 2006; 113: 2871-2879

DAI comment: VVI ?

Friedman PA et al. Circulation 2006; 113: 2871-2879
Melzer C et al. PACE 2005;28:1025-31.

Figure 2. Figure 2. Percentages of Percentages of chronotropicchronotropic
incompetence forincompetence for patient subgroupspatient subgroups——38% of 38% of 
the patients studied (47the patients studied (47 of 123) were found to of 123) were found to 

be be chronotropicallychronotropically incompetent.incompetent.



Death or New/Worsening Heart Failure HospitalizationDeath or New/Worsening Heart Failure Hospitalization

Wilkoff BL et al. JAMA 2002; 288:3115

Relative Hazard (95% CI), 1.61 (1.06-2.44)
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DAI comment: DDD ?

Implantation: La prothèse (VVI /DDD/CRT)



Espace PR 275 ms

DAV optimal programmé à 35 ms

Reprogrammation DDD-AAI

Implantation: La prothèse (VVI /DDD/CRT)

Courtesy Of Dr E Abergel



DAI comment: CRT ?

� Pré-implantation
- sélection des patients

� Implantation
- position des sondes

� Post-implantation
- réglage et suivi de la prothèse

Les non répondeurs…

•Absence de substrat favorable:
–Critères de désynchronisation: ECG vs Echo.

– Présence d’une quantité insuffisante de myocarde viable à resynchroniser. 
Hummel JP, et al. 2006 Heart rhythm Da Costa A, et al. 2006 Heart rhythm



Spontaneous RV pacing BiV pacing

Cazeau S et al. Pacing Clin Electrophysiol. 1994 Nov;17(11 Pt 2):1974-9 



POURQUOI ?



The AVID Investigators. N Engl J Med. 1997;337(22):1576-1583.
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1043336441,016

p < 0.02

ICD Therapy Results:
Reduced overall mortality by 39% (1 year), 
27% (2 years) and 31% (3 years) (p < .02)
Reduced arrhythmic death by 56% (p = 
0.0002)

69%53%39%15%VF

85%81%68%36%VT

36 Mo24 Mo12 Mo3 Mo

In patients implanted in secondary 
prevention, supposed to have a high 
proportion of recurrence of VT_VF 
episodes, HM is useful to provide a 

closer follow up.
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MADIT 1 MUSTT MADIT 2

400 ICD/Million to save 22 pts/Million

Nb of patients to treat during 2 years to save 1 li fe

Ezekowitz AJ et al. Ann Intern Med 2003;138:445-452

MADIT 2MADIT 1 MUST

• 18 patients

– 1 life saved

– 2 ICD complications

– 4-6 patients with inappropriate therapies

– 10 unuseful ICD without complication



Boogers MJ et al. J Am Coll Cardiol 2010; 55: 2769-77.


