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All cause mortality and SCD
In Heart Failure

e Despite improvements in medical therapy,
symptomatic HF still confers a 20-25% risk of

premature death in the first 2.5 yrs after diagnosis.
e 35-50% of these premature deaths are SCD

e SCD occurs at 6-9 times the rate of the general

population.

1 Bardy G. The Sudden Cardiac Death-Heart Failure Trial (SCD-HeFT) in Woosley RL, Singh S,
Arrhythmia Treatment and Therapy, Copyright 2000 by Marcel Dekker, Inc. 323-342
2 Sweeney MO. PACE. 2001;24:871-888



Analysis of Mortality Events in the Multicenter
Automatic Defibrillator Implantation Trial (MADIT-II)

CONVENTIONAL GROUP DEFIBRILLATOR

Cardiac Death: 80/490=16.3"% Cardiac Death: T9/742=10.6%

JACC Vol. 43, No. 8, 2004
Apnil 21, 2004:1459-65




AICD

B AICD reduces total mortality ~30-50%.

B AICD reduces SD 65%.
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PTROPHYLACTIC IMPLANTATION OF A DEFIBRILLATOR IN PATIENTS
WITH MYOCARDIAL INFARCTION AND REDUCED EJECTION FRACTION

MA D I T I I ArTHUR J. Moss, M.D., WouciecH Zareea, M.D., PH.D., W. Jackson HaLy, PH.D., HeLmuT KLem, M.D.,
Davip J. WiLeer, M.D., Davip S. Cannon, M.D., James P. Daveert, M.D., Steven L. Hicains, M.D.,
Mary VW. Brown, M.S., anp Mark L. AnDrews, B.B.S.,
For THE MuLTicenTer Automanic DerieriLaTor ImpLanTaTioN TRIAL Il INvESTIGATORS®
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1232 pt.
AMI > 1 month
FE 30% (mean 23%)
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Year

M AT Rizk
Dafibrillator 742 503 (0.91) 274 i0.84) 110 {0.78)
Conventional 490 325 (0.90) 170 (0.78) 65 (0.69)

N Engl T Med, Vol. 346, No. 12 - March 21, 2002




MADIT II: Impact of ICD therapy on total
and arrhythmia mortality

0.69 (0.51-0.93) p = 0.016

25.0% l Total Mortality
31% 19.8% Arrhythmia
20.0% L Mortality
15.0% 14.2%
0
10.0% 9.8%
5.0% 3.8%
0.0% -
ICD Conventional

Moss AJ. N Engl J Med. 2002;346:877-83.



PROPHYLACTIC IMPLANTATION OF A DEFIBRILLATOR IN PATIENTS

IVIA D I T I I WITH MYOCARDIAL INFARCTION AND REDUCED EJECTION FRACTION

ArTHUR J. Moss, M.D., WouciecH Zareea, M.D., Pu.D., W. Jackson Hacry, Pu.D., HeLmut Keew, M.D.,
Davio J. Witeer, M.D., Davio S. Cannom, M.D., James P. Daueert, M.D., Steven L. Hicains, M.D.,
Mary W. Brown, M.S., anp Mark L. Anprews, B.B.S.,

FOR THE MuLTICENTER AuTOMATIC DEFIBRILLATOR IMPLANTATION TRIAL Il INVESTIGATORS

VARIABLE MNo. oF PATIENTS Hazarp RaTio
Age
< BOwr 370
BO—69 yr 426 i
=70yr 4386

Sex

Male 1040 H—

Female 192

LVEF
=0.25 831

=0.25 401

MYHA class
| 461

=] 771

RS interval
< .12 sec G618

0.12-0.15 sec 3652
=0.15 sec 262

All patients 1232

I I I I I
0.2 04 06 0.8 1.0 1.2 1.4 1.6

Defibrillator Conventional
Better Therapy Better

N Engl T Med, Vol. 346, No. 12 - March 21, 2002




Time Dependence of Mortality Risk and Defibrillator
Benefit After Mvocardml Infarction

MORTALITY RATE

1 0.97 (0.51-1.81)
p=0.92

21 2 3 4
<1BMO 18-59 MO 601189 MO =120 MO

TIME FROM MI

CONV () 5 118 112
ICD in) ie 165 172

MA DIT I I Circulation March 9, 2004




Time Dependence of Defibrillator Benefit =~ ey 47, t.9 2006
After Camnar}f Revascularization in the Multicenter

Automatic Defibrillator Implantation Trial (MADIT)-II
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= & months T-36 months 3760 months =60 months

Time from revascularization
Conv: No. of deaths 2] 15 11

No. of patients 60 113

ICD: Mo of deaths &
/ DI I I I Mo. of patienfs 70




Prophylactic Defibrillator Implantation
in Patients with Nonischemic Dilated

Cardiomyopathy  (DEFINITE)

DEFEINITE 456 pt. NIDCM

FE <36% (mean 21%)
PVC or NSVT

B Sudden Death from Arrythmia
1.0 . A Death fram Any Cause

1.0

0.9+

0.9

Probability of Surviva

0.2 (0.06-0.71) p = 0.006

. P=0.005

Probabil ity of Sure v a

I I I |_ ---
3 4 & - Standard therapy

Swrvival fpr]
Mo. at Risk 10
57 2 0 ' 1 3 4

Standard therapy 729

Dgop w2 noo 0.65 (0.4-1.06) p = 0.08

N Engl ] Med 2004;350:2151-3.




Prophylactic Defibrillator Implantation
in Patients with Nonischemic Dilated

Cardiomyopathy  (DEFINITE)

DEFINITE

Mo. of Patients

Variabla Relative Risk of Death fram Any Causs

Sex
Ferrale 132 T oo
f=
Male 326 =
. g 0.3 (]
<65 yr 0l =
N =1 0.7
=G5 yr 157 I=
LVEF =]
= ns
148 | e )
T f Standard '.|'-e'-r:|p'.-
. oo T T T T T 1
GRS interval (& 1 ) 3 4 5 &
<120 mssc Surwival [y¥r)
=130 me
120 mees Mo at Risk
MYHA class Standard-therapy 49 15 22 a 5
Braup
- ICD greup 47 45 25 17 1
m
Histoey oFatrial Abillation Figure 3. Kaplan—Meier Survival Curves among Patients with Mew York Heart
- Association Class 11l Heart Failure, According to Whather They Receved Stan-
Yex o dard Therapy or an Implantable Cardioverter—Defibrillator [HCDY.
Al patients Az compared with patients who received standard therapy, patients who re-
I T T T 1

ceived an ICD had a relative risk of death from any cause of 0.37 {95 percent
corfidence interval, ©.15 to 0.90) .

T
0.0 05 L0 15 20 2.5 30
ICD Better Standard Therapy Bettar

N Engl ] Med 2004;350:2151-3.




SCD-HeFT

2,521 patients with moderately symptomatic
CHF (NYHA Class Il or Ill) and LVEF <35%

Mean EF 25%, 70% FC Il — 30% FC Ill, 52% IC — 48% NIC

Conventional CHF
Treatment +

Amiodarone

Antiarrhythmic agent
= 800 mg Week 1, 400 mg
Week 2-4
=Chronic therapy:
=200 mg/day if <150 lbs
=300 mg/day if 150-200
lbs
=400 mg/day if >200 lbs

Conventional CHF

Treatment + ICD
Single lead implantable
cardioverter defibrillator

programmed for ventricular
fibrillation (VF) treatment only

Conventional CHF
Treatment + Placebo

Treatment

Endpoints (median 45.5 months):

All-cause mortality

M Engl | Med 2(005;352:225-37




SCD-HeFT. Total mortality

0.4
HR 97.5% Cl| P-Value
e Amiodarone vs. Placebo 1.06 0.86,1.30 0.529
2 03 | 'CD Therapyvs. Placebo  0.77 0.62,0.96  0.007
) i
c
O
5
:E 0.2 -
>
®]
>
3 0.1 - Amiodarone
S ICD Therapy
m——— Placebo
0 | | | | | | |

0 6 12 18 24 30 36 42 48 54 G10)

Months of follow-up
Median follow-up: 45.5 mo (34.8, 55.2)
Vital status known on 100% of 2,521 patients



ICD vs. Placebo

Hazard Ratios

Patient Group N HR

All Patients 1676 0.77
NYHA Class Class Il 1160 0.54
Class llI 516 1.16

CHF Etiology Ischemic 884 0.79

Non-Ischemic 792 0.73

97.5% ClI
0.62, 0.96

0.40, 0.74
0.84, 1.61

0.60, 1.04
0.50, 1.04

In the intention to treat analysis,
ICD therapy significantly reduced
all-cause mortality by clinically
relevant 23% as compared to
Placebeo over the observation

period of 5 years.

0.25 0.5 1

Subgroups in SCD-HeFT
are too small and not
powered to provide
statistically significant

results.

Patient Group

Gender

LVEF

Age

QRS Duration

Race

Enrolling Country

Beta Blocker

Diabetes

Additional Subgroups:
ICD vs. Placebo

I\
Female 382
Male 1294
<30% 1390
> 30% 285
<65 1098
> 65 578

<120 ms 977
>120ms 699

White 1283
Non-White 393
uU.S. 1512
Non-U.S. 164
Yes 1157
\[o} 519
Yes 524
\[o} 1152

HR

0.96
0.73

0.73
1.08

0.68
0.86

0.84
0.67

0.78
0.75

0.82
0.37

0.68
0.92

0.95
0.67

97.5% CI

0.58, 1.61
0.57, 0.93

0.57, 0.92
0.57, 2.07

0.50, 0.93
0.62,1.18

0.62, 1.14
0.49, 0.93

0.61, 1.00
0.48, 1.17

0.65, 1.04
1.17,0.82

0.51, 0.91
0.65, 1.30

0.68, 1.33
0.50, 0.90
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DAI vs. Placebo
scp.herr  Hazard Ratios

Patient Group N HR 97.5% ClI
All Patients 1676 0.77 0.62, 0.96
NYHA Class Class Il 1160 0.54 0.40,0.74 \
Class Il 516 1.16 0.84,1.61 />
CHF Etiology Ischemic 884 0.79 0.60,1.04
Non-Ischemic 792 0.73 0.50, 1.04
LVEF < 30% 1390 0.73 0.57,0.92 < \>
> 30% 285 1.08 0.57, 2.07 =

0.25 0.5 1 5



Cardiac-Resynchronization Therapy
with or without an Implantable Defibrillator

in Advanced Chronic Heart Failure

_ N Engl | Med 2004;350:2140-50,
 Normal Sinus Rhythm

* NYHA Class Il (85%) or IV . ICM 56% COM PAN ION
* QRS 2 120 msec, PR interval >150msec

 LVEF = 35%, LVEDD 2 60 mm

e Optimal pharmacological therapy

 Beta blocker (for at least 3 months)
* Diuretic, ACEI/ARB, spironolactone (1 month); +/- digoxin

 Hx of HF hospitalization (or RX equivalent) <12 months,
>1 month prior to enrollment

* No bradycardia or tachyarrnythmia device indication at the time
of enrollment



Cardiac-Resynchronization Therapy
with or without an Implantable Defibrillator

in Advanced Chronic Heart Failure

Patients randomized 1:2:2: to the following arms:

1 OPT —Optimal Pharmacological
Alone Therapy (OPT)

Patient Base_llne Randomize | 2 [OPT +| _opt 4 Biventricular CRT
Enrollment Testing —*| CRT (CONTAK TRE®/EASYTRAK®)

\\ OPT + | —OPT + Biventricular CRT-D

2 | CRT-D | (CONTAK CD ® EASYTRAK®)

Randomization stratifications:
by site, +/- B-blocker therapy

Target time to Implant <2 days from randomization

COMPANION N Engl | Med 2004;350:2140-50.




Cardiac-Resynchronization Therapy
with or without an Implantable Detibrillator
in Advanced Chronic Heart Failure

N Engl | Med 2004;3 50:2140-50.

A Primary End Point

Event-free Survival [ %)
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Cardiac-Resynchronization Therapy
with or without an Implantable Detibrillator

in Advanced Chronic Heart Failure

N Engl | Med 2004;3 50:2140-50.

B Secondary End Point
10—
Pacemaker—dafibrillator 36%

(105 events, P=0.003)

Pha n:u-:-:-l-:-z'-'.jh o W)
Il = I i . 24%

therapy
(77 events)

Facemaker
(131 events, P=0.033)

Event-free Survival [55)

i T T T T T | T T R T 1
0 90 IR0 270 360 450 540 630 720 510 900 9901080

Drays after Randomization

MNo. at Risk

Pharmacologic 308 284 255 217 186 141 94 57
therapy

Pacemaker B17 579 520 488 439 355 251 164 10M

Pacamaker— 595 555 517 470 420 331 219 148 95§

defibrillator

[ o i
q.' e
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Mortality Reduction by Implantable
Cardioverter-Defibrillators in High-Risk
Patients With Heart Failure, Ischemic Heart
Disease, and New-Onset Ventricular Arrhythmia

6.996 patients. IHD, CHF, VA
1.442 AICD
3 years follow up

— = CVW Mon-
ICD
—m—CV ICD

h— Mon-CW

Non-ICD

—&— h on-C\
1o

JACC Vol. 45, No. 9, 2005
May 3, 2006:1474-81




NYHA IV?
Mode of Death by NYHA Class

NYHA I NYHA 111 NYHA IV

Other 24% Other 15% Other 11%

MERIT-HF Study Group. Effect of Metoprolol CR/XL in chronic heart failure: Metoprolol CR/XL randomized
intervention trial in congestive heart failure (MERIT-HF). LANCET. 1999;353:2001-07.



Mode of Death by NYHA Class

NYHA 11 NYHA 111 NYHA IV

1,6 1,6

0,7

2,7

93,7 89,7

MERIT-HF Study Group. Effect of Metoprolol CR/XL in chronic heart failure: Metoprolol CR/XL
randomized intervention trial in congestive heart failure (MERIT-HF). LANCET. 1999;353:2001-07.

6,2



Hazard Ratis for Daath from or

Hazard Ratiofor Daath from o
Hospitalization for &ny Causa
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Guidelines for the diagnosis and treatment of chronic

heart failure: executive summary (update 2005)

* “LVEF < 30-35%, not within 40 days of Ml...”

(Class 1 recommendation, level of evidence A)

* CRT-D “in patients who remain symptomatic with HF

NYHA Class I11-1V, LVEF < 35%, and QRS > 120 ms
(Class lla recommendation, level of evidence B)

European Heart Journal (2005) 26, 1115-1140




ACC/AHA/ESC 2006 guidelines for management of patients

with ventricular arrhythmias and the prevention of sudden
cardiac death—executive summary

1. Left ventricular dysfunction due to prior M.

“Patients at least 40 d post-MI, EF <30 to 40%, NYHA Il or 111 ...”
(Class 1 recommendation, level of evidence A)

“Patients at least 40 d post-MI, EF <30 to 35%, NYHA I...”
(Class Ila recommendation, level of evidence A)

2. Dilated cardiomyopathy

“Patients with NICM, EF <30 to 35%, NYHA Il or II1...”
(Class | recommendation, level of evidence B)

“Patients with NICM, EF <30 to 35%, NYHA I...”
(Class I1b recommendation, level of evidence C)

3. Heart Failure.

CRT-D “in HF patients NYHA Class I11-1V, SR, and QRS > 120 ms
(Class Ila recommendation, level of evidence B)

European Heart Journal (2006) 27, 2099-2140



DAIs / 1999-2004

350

300+

250

200

150+

100+

50+

SPAIN EUROPE EEUU

W 1999 20,8 32,1 176,2
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|ICD Cost-effectiveness

save one life (NNT)*
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MUSTT MADIT MADIT Il AVID SAVE Merit-HF 4S5 Amiodarone
(5Yrn (2.4 Yr) (3Yr) (3Yr) (3.5Yn (1Yr) (6 Yr) Meta-analysis
(2 Yr)

Source: ! Guidant estimates 2 EURO-MED-STAT 2004,
3 Ministry of Health-Italy, 4 Prescription Pricing Authority-NHS UK, °
OECD Health Working Paper 2003




Benefits of AICD Iimproves with time.

©
=
S
S
=
70

No device implanted

Follow-up time (years)

Salukhe TV. Circulation 2004; 109: 1848-53




Conclusions

The inclusion criteria have been too simple.
We still need more data.

MADIT II.

 AMI > 18 months.
» Broad QRS complex.

Heart Failure.
— FE < 30%.
— CRT candidates.
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