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AVID Overall Survival Results

100

CIDS Overall Mortality Results

Secondary Prevention Trials
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Years after Randomization

Patients at Risk 1,016 644 333

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

Reduced arrhythmic death by 33%
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Connolly SJCirculation. 2000;101:1297-1302.

Reduced overall mortality by 20% (p = U.14%

CASH Survival Results
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°ICD
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% reduction in 419 39.3 28.4

all-cause mortality S
of ICD patients Years After Randomization

Kuck K. Circulation. 2000;102:748-754.

MADIT Survival Results
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Moss AJN Engl J Med. 1996;335:1933-40.
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Buxton AE.N Engl J Med. 19
Buxton AE.N Engl J Med. 2000;342:193%5|

MADIT-Il Survival Results

31% reduction in total mortality
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«Defibrillator 742
«Conventional 490
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110 (0.78)
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Defibrillatorsin Non-l schemic Cardiomyopathyreatmentvaluation

A Death from Any Cause
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Kadish, A. et al. N Engl J Med 2004;350:2151-2158
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Leading Causes of Death in the U.S.

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

> 1,200 per day

Septicemia
Nephritis

Alzheimer’s Disease

» 1 every 80 seconds
Influenza/pneumonia

» Coronary artery disease is present in 80-

Diabetes ) _
85% of patients who experience SCA. 23

Accidents/injuries

> 40000 per year in France *

Chronic lower respiratory diseases
Cerebrovascular disease

Other cardiac causes

Sudden cardiac arrest (SCA)

All other causes

All cancers
T T T T |

5% 10% 15% 20% 25%

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(11):223.

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




GROUP

General population

Patients with high
coronary-risk profile

Patients with previous
coronary event

Interpretation of Outcomes of Antiarrhythmic
Clinical Trials
Design Features and Population Impact

Patients with ejection
fraction < 35%,
congestive heart failure

Patients with previous
out-of-hospital cardiac
arrest

Patients with previous

myocardial infarction,

low ejection fraction, and
entricular tachycardia

| | |
15 20 25 30 100,000 200,000 300,000

Incidence of Sudden Death No. of Sudden Deaths
(% of group) Per Year

Incidence of SCD in Specific Populations and Annual SCD Numbers

Myerburg RJ et al. Circulation.1998;97:1514-1521



Secondary Prevention Trials:
Reduction in Mortality with ICD Therapy
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" 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.




Coronary Heart Disease

Coronary heart disease and its consequences account for the
majority of sudden cardiac deaths in Western cultures.

*jon-channel abnormalities,
valvular or congenital heart
disease, other causes

5% Other*

15%
Nonischemic 80%

Cardiomyopathy Coronary Heart
Disease

Huikuri HV. N Engl J Med. 2001;345:1473-1482.
Myerburg RJ. Heart Disease, A Textbook of Cardiovascular Medicine. 6" ed. W.B. Saunders, Co. 2001.
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i Out-of-Hospital Cardiac Arrest in the 1990s: A Population-Based

Study in the Maastricht Area on Incidence, Characteristics

B and Survival

0 - 30% 31- 40% 41- 50% >500 LVEF

LVEF and SCA Incidence

Vreede-Swagemakers JJ et al. J Am Coll Cardiol. 1997;30:1500-1505.



Circulation Prevalence and Prognostic Significance of
===l Ventricular Arrhythmias After Acute Myocardial
Infarction in the Fibrinolytic Era
GISSI-2 Results
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Role of Ventricular Ectopy and LV Dysfunction in
SCD Risk — GISSI-2 Trial

Maggioni AP et al. Circulation. 1993;87:312-322.




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 [-111 12% 45%
V-HEFT (2) 1991 804 [-111 15% 50%
CHF-STAT 1995 674 [-111 15% 49%
RALES 1999 822 -1V 23% 35%
CIBIS Il 1999 1320 IHI-1V 14% 36%
MERIT-HF 1999 2001 -1V 11% 35%
COPERNICUS 2001 2289 Ib-1V 18% 36%




nicancer Effect of metoprolol CR/XL in chronic heart failure: Metoprolol
CR/XL Randomised Intervention Trial in-Congestive Heart Failure
(MERIT-HF)

NYHA 1] NYHA Il
12%

26%
" CHF " CHE

Other Other
24% m h
Sudden Deat 590/ B Sudden Death
Deaths = 103 0 Deaths = 232

NYHA IV

B CHF

Other
B Sudden Death
Deaths = 27

Modes of Death in HF

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




coeur
Vaisseaux RECOMMANDATIONS

pratique

Classe lla: Traitement bénéfique suggéré
Classe lIb: Traitement bénéfique incertain

Indications du défibrillateur
automatique implantable
ventriculaire.

Mise & jour de la version francaise

Cas du Patient Coronarien

F
tre 31 et 35

NYHA Il ou IV TV ou FV

inductible

v
DEF + CRT 7-10 DEF 6.11 DEF 6.11
Classe lla Classe lla Classe llb
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. Conolly SJ, et al. CIDS stud@irculation 2000;101:1297-302
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Cazeau S, et al. MUSTIC studyEngl J Med 2001;344:873-80 0 .
. Abraham WT, et al. MIRACLE studi}N Engl J Med 2002;346:1845-53 FEVG < 35 /0’ QRS > 150 ms et NYHA I I '
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therapy in heart failure
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coeur
Vaisseaux RECOMMANDATIONS

pratique

Indications du défibrillateur
automatique implantable

Vi & four e o version frangaie Cas du patient avec
Altération de la FEVG + Absence d'IDM

EVG =30%

4

v

Il ou Il NYHA Il ou IV NYHA Il ou Il

v v v
DEF 45 DEF + CRT 6° DEF 45
Classe lla Classe lla Classe IIb
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WO Prcdiction of Sudden Cardiac Death After
' Myocardial Infarction in the Beta-Blocking Era

Sl Heikki V. Huikuri, MD, FACC,* Jari M. Tapanainen, MD,* Kai Lindgren, MD,* Pekka Raatikainen, MD,*
N Timo H. Mikika 1D, Juhani Airaksinen, MD,* Robert ]. Myerburg, MD, FACCt

Time Dependence of Mortality Risk Post-Ml
Prediction of Sudden Cardiac Death After Myocardial Infarction
in the Beta-Blocking Era ?

Total
Mortality
o 700 post-MlI patients; ~ 95%
on beta-blockers 2 years after
discharge.

* The epidemiologic pattern of
SCD was different from that
reported in previous studies.
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Arrhythmia events did not
concentrate early after the index
event; most occurred > 18 months

post-Ml.
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Tlmlng Of |mp|antati0n 1 Huikuri HV. J Am Coll Cardiol. 2003;42:652-658.




Sudden Death in Patients with Myocardial Infarction
and Left Ventricular Dysfunction, Heart Failure, or Both

J.V. McMurray, M.D., Peter V. Finn, M.D,,
r | 1, M.D., Ald 1

VALIANT:
14609 patients
7% SCD/24.7 M LVEF 5309% (n=3852) _
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Months after Myocardial Infaretion

Mo, at Risk 11,256 10,133 9775 6262

Kaplan-Meier Estimates of the Rates of Sudden Death or Cardiac Arrest with
Resuscitation, According to the Left Ventricular Ejection Fraction (LVEF)

Tlmlng of |mp|antati0n Solomon, S. et al. N Engl J Med 2005;352:2581-2588



after Acute Myocardial Infarction

stefan H. Hohnloser, M.D., Karl Heirnz Kuck, M.D., Paul Dorian, M.D., Eobin 5. Roberts,

m Prophylactic Use of an Implantable Cardioverter—Defibrillator

.r'-\.'1 _I-_ ch :

John R. Hampton, M.D., Robert Hatala, M.D., Enc Fain, M.D., Michael Gent, D.5c

and Stuart ). Connelly, M.1., on behalf of the DINAMIT lrvestigators®
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DINAMIT Hohnloser, S. H. et al. N Engl J Med 2004;351:2481-2488
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VHISSEEUI RECOMMANDATIONS
[ratigue
Indications dv défibrillateur
auvtomatique implantable

ventriculaire.

Mise & jour de la version francaise

1 mois apres un |DM

Patients coronariens sans ou avec symptomes dinsuffisance cardiagke€tere ou modérée (classe
NYHA Il ou [ll), une FEVG < 30 % mesurée au moing 1 mois apres un IDMjet 3 mois apres un geste B
de revascularisation ( chlrurgle ou ang |0plast|e)

Patients coronariens avec dysfonction ventriculaire gauche (FE de 31 a 35 %) mesuree au moins 1

mois aprés un IDM e] 3 mois aprés une procédure de revasr;ularlsanon (chirurgie ou angioplastie) avec

une arythmie ventriculaire (TV, FV) déclenchabl

3 mois apres une procedure de revascularisation

T| m | ng Of |mp|anta’[ion E. Aliot et al. ARCHIVES DES MALADIES DU COEUR ET DES VAISSEAUX, tome 99, n°2, février 2006




ESC GUIDELINES

European Heart Journal
doi:10.1093/eurheartj/ehq337

NYHA function class lII/IV NYHA function class I

2010 Focused Update of ESC guidelines on device
therapy in heart failure

Recommendation in patients with heart failure in New York Heart Association function class HI/IV

Recommendation Patient population Class? LevelP Ref.®

CRT-P/ICRT-D is MNYHA function class VIV |

recommended to reduce g
morbidity and mortality? LVEF <35%, QRS =120 ms, SR

Optimal medical therapy

Class |V patients should be
ambulatory®

Recommendation in patients with heart failure in New York Heart Association function class |l

Recommendation Patient population Class® Level® Ref.*

CRT preferentially by CRT-D| NYHA function class Il I 9,20-22

is recommended to reduce
morbidity or to prevent LVEF =35%, QRS =150 ms, SR

disease progression Optimal medical therapy
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DAI: Principes de fonctionnement
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DAI: Principes de fonctionnement
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DAI: Principes de fonctionnement
Stimulation Anti Tachycardique
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DAl comment: VVI

Chronotropic Incompetence in Patients with an ety Dual-Chamber Versus Single-Chamber Detection
Implantable Cardioverter Defibrillator: Prevalence — Enhancements for Implantflhle Defibrillator

and Predicting Factors Rhvthm Di:
CHRISTOPH MELZER,* MARCO BOHM,* HANS JOACHIM BONDKE,* WILLIAM COMBS, } m l‘lgllOSlS

GERT BAUMANN,* and HEINZ THERES* : - "] . - 1 .
From the *Med. Klinik mit Schwerpunkt Kardiologie, Angiologie, Pneumologie; Charité University Medical Center, The DeteCt Sl]pra v elltl ICl]lar TaCh.‘ car dla Stu d.,‘
- Berlin, Germany, and tMedtronic, Inc., Minneapolis, Minnesota

PACEA—trie

Friedman P.A. Circulation 2006; 113: 2871-2879 Il Single chamber
OR=0.53 (95% CI, 0.30-0.94) B Dual chamber
P=.03
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ICD (SR) ICD ( SR) ICD (AF)

: : “The odds of inappropriate detection were
FIgUre 25  FETCENTAUESIOf CHToNOtopIc decreased by almost half with the use of the

iIncompetence for patient subgroups—38% of T e
the patients studied (47 of 123) were found to

be chronotropically incompetent.

Friedman PA et al. Circulation 2006; 113: 2871-2879 . .
Melzer C et al. PACE 2005;28:1025-31. | mplantatIOn * La prothése (VVI /DDD/CRT)




Dual-Chamber Pacing or Ventricular

J AM A Backup Pacing in Patients
Vi With an Implantable Defibrillator

The Journal of the American Medical Association The Dual Cha I-nbe r and VV| |mp|a ntable
Defibrillator (DAVID) Trial

DAI comment: DDD ?

Dual-Chamber Rate-Responsive Pacing (DDDR) (70bpm)
— 7 Ventricular Backup Pacing (VVI) (40bpm)

Relative Hazard (95% CI), 1.61 (1.06-2.44)
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RV-pacing > 40%

18

No. at Risk

DDDR 250 159 76 21
WI 256 158 90 25

Death or New/Worsening Heart Failure Hospitalization

|mp|antati0n: La prothése (VVI /DDD/CRT) Wilkoff BL et al. JAMA 2002; 288:3115
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DAI comment: CRT ?

Patients en insuffisance cardiaque qui restent symptomatiques en classe NYHA Ill ou IV sous traitement
médical optimal, avec FE < 35 % et durée de QRS > 120 ms : indication d'un défibrillateur triple-chambre *

* Il mexiste pas a celte date d'evidence actuelle de la supériorite du DAI biventriculaire sur le stimulateur de resynchronisation seul, dans
celte indication

Les non répondeurs...

> Pré-implantation

- sélection des patients
Absence de substrat favorable:

—Criteres de désynchronisation: ECG vs Echo.

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

» Implantation
- position des sondes

» Post-implantation
- réglage et suivi de la prothese

Centre d'Imagerie Fonctionnelle




PACEwt— _ Pacing Clin Electrophy=iol. 1994 Nov;17(11 Pt 2):1574-5.
| Four chamber pacing in dilated cardiomyopathy.

Careau 5, Ritter P, Bakdach 5, Lazarus A, Limousin M, Henao L, Mundler O, Daubert JC, Mugica J.
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BiV pacing
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Cazeau S et al. Pacing Clin Electrophysiol. 1994 Nov;17(11 Pt 2):1974-9
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The New England Journal of Medicine

A COMPARISON OF ANTIARRHYTHMIC-DRUG THERAPY WITH IMPLANTABLE
DEFIBRILLATORS IN PATIENTS RESUSCITATED FROM NEAR-FATAL
VENTRICULAR ARRHYTHMIAS

THE ANTIARRHYTHMICS VERSUS IMPLANTABLE DEFIBRILLATORS (AVID) INVESTIGATORS®

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)

Proportion Surviving (%)

2
Years after Randomization

Patients at 644 333
Risk

The cumulanve
percentage of patients with any activation of the de-
fibrillator, either antitachycardia pacing or shock, was
as follows: for the patients with ventricular rachycar-
dia, 36 percent at three months, 68 percent at one
year, 81 percent at two years, and 85 percent at three
years; tor the patients with ventricular fibnllation, 15
percent, 39 percent, 53 percent, and 69 percent, re-
spectively (P<<0.001 for patients with ventricular
tachycardia vs. those with ventricular fibrillation).

12 Mo 24 Mo

68% 81%

39% 53%

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.

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




Annals of Internal Medicine

- - Annals of Internal Medicine ARTICLE

- Implantable Cardioverter Defibrillators in Primary and Secondary
- - Prevention: A Systematic Review of Randomized, Controlled Trials

Justin A. Ezekowitz, ME, BCh; Paul W. Amstrong. MD, FRCPC; and Finlay A. McAlister, MD, M5, FRCPC

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

« 18 patients

1 life saved

2 ICD complications /
4-6 patients with inappropriate therapies

10 unuseful ICD without complication

A
3

400 ICD/Million to save 22 pts/Million

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




VRO Cardiac Sympathetic Denervation Assessed With
e 123-lodine Metaiodobenzylguanidine Imaging

Predicts Ventricular Arrhythmias in

Implantable Cardioverter-Defibrillator Patients

Log rank test p=0.01

Large late 123-1 MIBG SPECT
defect (summed score =26)

Cumulative event rate

Small Iate 122-1 MIBG SPECT
defect (summed score <26)

]
12 2
Follow -up (months)

Patients at risk
=26 55 ar 24
=78 58 44 3

Conclusions Cardiac sympathetic denervation predicts ventricular arrhythmias causing appropriate ICD therapy as well as the
composite of appropriate ICD therapy or cardiac death. (J Am Coll Cardiol 2010;55:2769-77) © 2010 by the

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




