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SCD-HeFT

Sudden Cardiac Death and Heart Failure

SCD is the leading cause of death in US and EU
Low EF and CHF increase risk of SCD (6 to 9 X)

Antiarrhythmic drugs have unacceptable high
rate of recurrent arrhythmic events

Primary prevention ICD trials (MUSTT, MADIT I-
Il) suggested that a profilatic ICD may be useful
to a larger number of patients than previously
estimated




Sudden Cardiac Death

#1 Killer in
developed
countries

88%
Arrhythmic
Cause

75-80% due to VT/VF
Albert CM. .2003;107:2096-2101. 5-10% due to bradyarrhythmias




LVEF and SCA Incidence

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

Vreede-Swagemakers JJ. . 1997:30:1500-1505.




Heart Failure (NYHA) — Causes of Death

NYHAII NYHAII NYHA IV

n=27

" CHF

Sudden cardiac death — Major cause of death in class Il / Il

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). 1999;353:2001-07.




Anti-arrhythmic drug treatment
expectations

* VT supression does not improve prognosis
CAST, ESVEM, CHF-STAT

* Anti-arrhythmic drug treatment does increase survival
EMIAT, CAMIAT

Amiodarone:
Expected neutral efffect

Survival Trial of Amiodarone Therapy in

Proportion Survivin

Chi-square = 0.28
P=0.60
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|ICD treatment expectations

Highly effective in terminating VT/VF and in aborting SCD

No death reduction from HF or non-cardiac causes

Cost-effectiveness depends on patient selection

Appropriate trial end point is total mortality




Mortality Outcomes In ICD Trials

® ICD Mortality ® Control Mortality

Relative Reductions in Total Mortality

94% 55% 31% 31% 20% 24%
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MADIT' MUSTT> MADITII’ AVID* CIDS’ CASH°
Primary Prevention Secondary Prevention

" Moss AJ. . 1996;335:1933-40. 4 The AVID Investigators. . 1997;337:1576-83.
2 Buxton AE 1999;341:1882-90. 5Kuck K. .2000;102:748-54.
3 Moss AJ. . 2002;346:877-83 6 Connolly S. Circ. 2000:101:1297-1302.




ICD vs Amiodarone
Secondary Prevention

|CDs after sustained VT / VF: greater benefit if LVEF < 35%

Meta-analysis AVID, CIDS, EHJ 2000; 21: 2071
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Trial Aim and Primary Endpoint

To determine, by intention-to-treat analysis, if
amiodarone or a conservatively programmed
shock-only single lead ICD reduces all-cause
mortality compared to placebo™ in patients with:
Ischemic or non-ischemic dilated cardiomyopathy
NYHA Class |l and Il heart failure
EF <35%
No history of prior sustained VT or VF

*Double-blind for drug therapy Bardy G et al.

NEJM 2005; 352:3
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Enrollment Scheme

DCM + CAD
|
EF < 35%
!
NYHA Class Il or Il (CHF)

|
6 minute walk, Holter

Bardy G et al.

Placebo Amiodarone NEJM 2005; 352:3
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Inclusion Criteria

Symptomatic CHF (NYHA class Il and Ill)
due to iIschemic or nonischemic dilated
cardiomyopathy

LVEF < 35%

> 18 years of age; no upper age limitation
CHF > 3 months

ACE | and Beta Blocker therapy if tolerated

Bardy GH. Chapter Excerpt from . Woosley RL, Singh SN, editors. Marcel Dekker, 1st edition. 2000;323-42
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Exclusion Criteria

Asymptomatic patients with LV dysfunction
Patients with Class | ICD indications
Patients < 18 years

High likelinood of death within 1 year

Patients whom amiodarone is contraindicated

Patients currently taking amiodarone

Patients requiring other antiarrhythmic drugs other
than BB, Calcium Blockers, or digoxin

Patients with unexplained syncope within the last 5
years

Bardy GH. Chapter Excerpt from . Woosley RL, Singh SN, editors. Marcel Dekker, 15t edition. 2000;323-42.
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Study Drug Dosing (Amiodarone)

Outpatient administration

800 mg qd for week 1

400 mg qd for weeks 2-4

Chronic dose is weight dependent
200mg/d if < 150 Ibs (< 68 Kg)
300mg/d if 150-200 Ibs (68 — 91 Kq)
400mg/d if > 200 Ibs (> 91 Kg)

Bardy G et al.
NEJM 2005; 352:3
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|ICD Guidelines

VVI-ICD (Medtronic 7223Cx — MicroJewel II)
VF therapy only (FVT and VT settings off)

FDI = 320ms (187 bpm), NID = 18/12, 30 J
Hysteresis of 34 bpm (VVI = 50 bpm)
Pre-VT/VF memory activation

Follow-up: 1wk, 1mo, 3mo, then every 3mo

Bardy G et al.
NEJM 2005; 352:3




Key Points

Largest, Longest Follow-up ICD Study
« 2500 patients, 150 centers, min 2.5 yr f/u
Randomized Placebo Controlled Design

Principle Investigators
e Dr. Gust Bardy

 Dr. Kerry Lee

e Dr. Dan Mark

Sponsored by NHLBI

Managed by Duke Cardiovascular Research
Institute

Funded by Medtronic & Wyeth
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Initial Study Power Calculations

Predicted control mortality rate: 10% per year
Presumed minimum follow-up: 2.5 years

90% power to detect a 25% < in mortality in
either amiodarone or ICD arm compared to

placebo
Alpha = 0.025 for each comparison

Bardy G et al.
NEJM 2005; 352:3
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Timeline

1st patient enrolled Sept. 17, 1997
Enroliment (2521) completed July 2001
Follow-up completed October 31, 2003
Study results to DSMB in early 2004

Presentation of preliminary results at ACC

Late Breaking Clinical Trials, Monday,
March 8, 2004
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Protocol

Inclusion criteria

Placebo n=847 ll Amiodarone n=845 @ ICD implant n=829

40 months average follow- up, median 45.5

* Optimize: B, ACE-Il, Diuretics

Bardy GH. Chapter Excerpt from . Woosley RL, Singh SN, editors. Marcel Dekker, 15t edition. 2000;323-42.
SCD-HeFT Investigators Meeting, August 2001, data from most recent follow-up
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Baseline Enrollment Characteristics

Age 60.1 yrs (51.7, 68.5)
Male 7T%

Minorities 23%

Heart rate /3 bpm (63,84)
Blood Pressure
Systolic 118 mmHg (106, 130)
Diastolic /0 mmHg (62, 80)
Weight 86 Kg (74, 99)

Bardy G et al.
NEJM 2005; 352:3
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Baseline Enrollment Characteristics

CHF duration 24.5 mo (8.1, 59.4)
LV EF 25.0 (20.0, 30.0)
NYHA I, [l 70%, 30%
Ischemic, non-ischemic 52%, 48%

6 minute walk 1130 ft (840, 1360)
Diabetes 30%

Bardy G et al.
NEJM 2005; 352:3
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Background Medications

Baseline

Follow-up

ACE Inhibitor 85%
ACE Inhibitor or ARB 96%
Beta-blocker 69%

Bardy G et al.
NEJM 2005; 352:3
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Compliance and Crossovers

 Discontinuation placebo group — 22% (187 pts)
 Discontinuation amiodarone group — 32% (269 pts)
* Crossed over 7% (125 pts — 44 amio., 81 placebo)
* Crossed over from drugs to ICD — 11% (188pts)

* |CD not implanted or remved 7% (50 pts — 18; 32)

Bardy G et al.
NEJM 2005; 352:3
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|CD shocks
(ICD group - 829 pts)

* 31% (259 pts) received shocks during follow-up
* 21% (177 pts) received shocks due to fast VT / VF

» Anual rate of ICD shocks was 7.5 %
* Anual rate of appropriate shocks 5.1%

Bardy G et al.
NEJM 2005; 352:3
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Death from Any Cause (primary outcome)

Hazard Ratio [97.5% CI)
1.06 (0.86-1.30)

Amiodarone vs. placebo
0.77 (0.62-0.96)

ICD therapy vs. placebo
+~- (244 deaths; 5-yr event rate, 0.361)

CD therapy
deaths; S-yr event rate, 0.340)
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ICD — 23% relative risk reduction of death
7.2% absolute risk reduction at 5 years

T
24 3

Months of Follow-up

Mo. at Risk

Amiodarone 772 715 484
Placebo

ICD therapy

Bardy G et al.

724 505
NEJM 2005; 352:3

733 501
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Death from Any Cause: NYHA Class |l

Hazard Ratio (97.5% CI) P Value
Amiodarone vs. placebo 0.85 (0.65-1.11) 0.17
ICD therapy vs. placebo 0.54 (0.40-0.74) <0.001

0.67
ICD — 46% relative risk reduction of death
®>71  Absolute reduction in mortality was11.9%

-41 Amiodarone neutral effect
: Placebo

(5-yr event rate, 0.320)

0.3 Amiodarone

(5-yr event rate, 0.264)
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0.14 - (5-yr event rate, 0.201)

0.0

Months of Follow-up

No. at Risk
Amiodarone 601 536 378 76
Placebo 594 522 367 72 Bardy G et al.

ICD ther'apy 566 531 371 80 NEJM 2005; 352:3
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Death from Any Cause: NYHA Class Il

Hazard Ratio (97.5% ClI) P Value

Amiodarone vs. placebo 1.44 (1.05-1.97) 0.010
ICD therapy vs. placebo 1.16 (0.84-1.61) 0.30
0.6

Amiodarone ICD therapy

M3 ( 5-yr event rate, 0.528) (5-yr event rate, 0.484)

i
0.4-

0.3

0.2+

& 5t eion Fate 0456 |CD neutral effect

0.14
Amiodarone: 44% increase relative risk

24 36 48 60

Months of Follow-up

No. at Risk

Amiodarone 244 179 21

Placebo 253 202 ] 17 BardyGetal.
ICD therapy 263 202 1 23 NEJM 2005; 352:3
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Death from Any Cause: Ischemic CHF

Hazard Ratio (97.5% ClI) P Value
Amiodarone vs. placebo 1.05 (0.81-1.36) 0.66
ICD therapy vs. placebo 0.79 (0.60-1.04) 0.05

0.55
Placebo

ICD — 21% relative risk reduction _ (syr event rate, 0.432)

Amiodarone
(5-yr event rate, 0.417)

__r ICD therapy
(5-yr event rate, 0.359)
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Months of Follow-up

No. at Risk
Amiodarone 426 346 227 46

ICD therapy 431 365 244 48 NEJM 2005; 352:3
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Death from Any Cause: Nonischemic CHF

Hazard Ratio (97.5% CI) P Value
Amiodarone vs. placebo 1.07 (0.76-1.51) 0.65
ICD therapy vs. placebo 0.73 (0.50-1.07) 0.06
0.5

ICD — 27% relative risk reduction

Placebo
(5-yr event rate, 0.279)

Amiodarone , ;
(5-yr event rate, 0.258) __J_,.-————J ICD therapy

(5-yr event rate, 0.214)
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Months of Follow-up

No. at Risk

Amiodarone 419 369 257 51

Placebo 394 354 261 41 BardyGetal
ICD therapy 398 368 257 55 NEJM 2005; 352:3
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Conclusions

In class Il or Ill CHF patients with EF < 35% on
good background drug therapy, the mortality rate
for placebo-controlled patients is 7.2% per year
over 5 years

Simple, single lead, shock-only ICDs decrease
mortality by 23% (absolute reduction of 7.2% at

5 years)

Amiodarone, when used as a primary preventative
agent, does not improve survival

Bardy G et al.
NEJM 2005; 352:3
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Conclusions

ICD
Better results on NYHA class |l patients
Useful in ischemic and non-ischemic CHF

= ICD vs. Placebo
Hazard Ratios

Patient Group N HR 97.5% CI
All Patients 1676 0.77 0.62,0.96

Class Il 1160 0.54 0.40,0.74
NYHA Class

Class Ili 516 1.16 084,161

Ischemic 884 079 0.60,1.04
CHF Etiology

Non-lschemic 792 073 0.50,1.04
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Comparison Amiodarone / ICD / Placebo

Amiodarone vs. Placebo Subgroup ICD Therapy vs. Placebo
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