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. SCD-HeFT (sudden cardiac Death in Heart Failure Trial)



N\

NYHA functional class Il - IV
:10% - 50%
: 65% - 20%

(BF Uretsky et al. J Am Coll Cardiol 1997 30:1589)

(WG Stevenson et al. Circulation 1993 88: 2953)

(>95%)



(1)

, . CABG
. (46%, 25%)

!

(SOLVD Veenhuyzen GD et al. Circulation. 2001;104:1489)

ACE
spironolactone



(2)

o VF/ VT

— AVID (Antiarrhythmics Versus Implantable Defibrillators)
(AVID) Investigators. N Engl J Med 1977;337:1576)

— CASH (Cardiac Arrest Study Hamburg)
(Kuck K-H, Cappato R et al. Circulation. 2000;102:748)

- CIDS (Canadian Implantable Defibrillator Study)
(Connolly SJ et al. Circulation. 2000;101:1297)

o |CD >> (amiodarone)
— / !



O 0O AWNPEFROOO

. SCD-HeFT (sudden cardiac Death in Heart Failure Trial)



; (1)
o |ICD

= MAD'T (Multicenter Automatic Defibrillator Implantation Trial)
| (Moss AJ et al. N Engl J Med 1996;335:1933)
[l (Moss AJ et al. N Engl J Med 2002;346:877)

= MUSTT (Multicenter Unsustained Tachycardia Trial)
(Buxton AE et al. N Engl J Med. 1999 ;341:1882)

— CABG-Patch (Coronary Artery Bypass Graft-Patch Trial)
(Bigger JT Jr. et al. N Engl J Med 1997;337:1569)

o MADIT II/MUSTT
= * NYHA functional class
— 2/3; NYHA functional class I, Il



77\ ; 2)

o MADIT

- MI, LVEF=35%, VT
- ICD , procainimide - EPS -
VT/VF

27 24% 1



77\ ,; (3)

o MADIT I
- MI, LVEF=30%, VT

; /ACE , statins
- 20 ' 31% |

(ICD 14.2%, 19.8%)



(@ ,. 4
5 MUSTT

MI, LVEF=40%, VT, EPS VT

; (=),  /ACE
EPS - EPS - ICD
EPS (5 ),

27%, 20% |

ICD VS

/3%,

95% |

10



(@ "

(5)

s CABG-Patch
LVEF=35%, SAECG(+)
CABG ICD

32 ,
( 24%, ICD  27%)
>>

ICD

11



7 (1)

AMIOVIRT

(Amiodarone Versus Implantable Cardioverter-Defibrillator)
(Strickberger SA et al. J Am Coll Cardiol 2003, 41;10:1707)

CAT(Cardiomyopathy Arrhythmia Trial)
(Bansch D et al. Circulation. 2002 Mar 26;105(12):1453)

DEFINITE

(The Defibrillators in Nonischemic Cardiomyopathy Treatment Evaluation)
(Kadish A et al. N Engl J Med 2004;350:2151)
(Kadish A et al. Pacing Clin Electrophysiol 2000;23:338)
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77\ ,; 2)

o AMIOVIRT

LVEF=35%, VT
ICD VS.

3 ;12% vs. 13%

13



77\ ,; (3)

o CAT

- LVEF=30%

- ICD ; ; <10%, (-)
VT ;

14



77\ ,; (4)

5 DEFINITE
 LVEF=35%, VPC=10 / or
VT
/ACE + ICD

l
; 14.1% vs. 7.9%, (-)

15



o class II-lll . LVEF=35%

= (CAD)

o ICD ; shock-only, single-lead

= VS. amiodarone, (placebo)

o2 : 14%

o 4

- ICD (22%); 23% 1 (CAD
= (28%), (29%);

(Bardy GH. N Engl J Med. 2005;352:225)

)
(-)

16
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. SCD-HeFT (sudden cardiac Death in Heart Failure Trial)
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7\ (1)

- VT

(Middlekauff HR et al. J Am Coll Cardiol. 1993;21:110)

EPS;
1. - LVEF
2. : 5

(Saxon LA, et al. Cardiac Electrophysiology Review. 2002;6:18)
(Knight BP et al. J Am Coll Cardiol 1999;33:1964)

18



(2)

o LVEF
— 1: 50%
= LVEF(=35-40%);

(The Multicenter Postinfarction Research Group. N Engl J Med.

1983:309:331), (

= (Defibrillator in Acute Myocardial Infarction Trial)
(Hohnloser SH et al. Am Heart J. 2000;140:735)

(Hohnloser SH et al. Annual Meeting of American College of
Cardiology; March 7 to 10, 2004; New Orleans, La.)

; AMI <40 | LVEF<35%

19



7\ (3)

VT
CHF Holter; 80%(+)

' positive predictive value;
(Saxon LA et al. Cardiac Electrophysiology Review. 2002;6:18)

| LVEF

(Buxton AE et al. Circulation. 2005;111:2537)

20



(4)

O

=T (T-wave alternans)

— SAECG (signal averaged ECG)

= : (HRV),
(baroreceptor sensitivity)

— /
positive predictive value 20-30%
(Zipes DP et. Circulation. 1998;98:2334)

21



7\ (5)

(Buxton AE et al. J Am Coll Cardiol. 2004;43:425A)
NYHA functional class

/
digitalis

( >65 )

22



()

ICD

(Connolly SJ et al. Eur Heart J. 2000;21:2071)

/LVEF

al. J Am Coll Cardiol. 2004;43:425A)

. (Buxton AE et

23



1. /
O ( )
= :

— defibrillation threshold

- ICD

2. (cost—effectiveness)
0
o
o VT/VF

; ICD
- (intra—cardiac mapping)
— (transcatheter ablation)

24
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i

Class |

1.

b

Cardiac arrest due to VF or VT not due to a transient
or reversible cause. (Level of Evidence: A) (103-
105,202,203,205-211.216,217.,219,221,238,260.267,
269.406.407)

. Spontaneous sustained VT in association with struc-

tural heart disease. (Level of Evidence: B) (103-
105,202.203,205-211,216,217.219)

. Syncope of undetermined origin with clinically rele-

vant, hemodynamically significant sustained V1 or
VF induced at electrophysiologic study when drug
therapy is inetfective, not tolerated, or not preferred.
(Level of Evidence: B) (204,213,213,219,227,218,
266,406)

26



4. Nonsustained V1 in patients with coronary disease,
prior MI, LV dysfunction, and inducible VF or sus-
tained V1T at electrophysiologic study that is not sup-

pressible by a Class 1 antiarrhythmic drug. (Level of

Evidence: A) (220,308 405)

Spontaneous sustained V1 in patients without struc-
tural heart disease not amenable to other treatments,
(Level of Evidence: C)

gl

27



Class lla

Patients with left ventricular ejection fraction of less
than or equal to 30% at least 1 month post myocardial
infarction and 3 months post coronary artery revas-
cularization surgery. (Level of Evidence: B) (429)

28




Class 1lb

1.

[ -

Cardiac arrest presumed to be due to VF when elec-
trophysiologic testing is precluded by other medical
conditions. (Level of Evidence: C) (211,218,267,276)

. Severe symptoms (e.g., syncope) attributable to ven-

tricular tachyarrhythmias in patients awaiting car-
diac transplantation. (Level of Evidence: C) (310,311)

. Familial or inherited conditions with a high risk for

life-threatening ventricular tachyvarrhythmias such as
long-QT syndrome or hypertrophic cardiomyopathy.
(Level of Evidence: B) (8.41,277,282,284,288,300-302)

29



:.-I'l

Nonsustained VT with coronary artery disease, prior
ML, LV dystunction, and inducible sustained V1 or
VF at electrophysiologic study. (Level of Evidence: B)
(103,205,212.217,220,307,308)

Recurrent syncope of undetermined origin in the
presence of ventricular dysfunction and inducible
ventricular arrhyvthmias at electrophysiologic study
when other causes of syncope have been excluded.
(Level of Evidence: C)

Syncope of unexplained origin or family history of
unexplained sudden cardiac death in association with
typical or atypical right bundle-branch block and S1-

serment elevations (Brugada syndrome). (Level of

Evidence: C) (443.444)

30



. Syncope in patients with advanced structural heart
disease in whom thorough invasive and noninvasive
investigations have failed to define a cause. (Level of
Evidence: C)

31
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Class I

]

Tk Ik

. Syncope of undetermined cause in a patient without

inducible ventricular tachyarrhythmias and without
structural heart disease. (Level of Evidence: C)

. Incessant V1 or VE. (Level of Evidence: C)
. YF or VT resulting from arrhythmias amenable to

surgical or catheter ablation; for example, atrial
arrhythmias associated with the Woltf-Parkinson-
White syndrome, right ventricular outflow tract V1,
idiopathic left ventricular tachycardia, or fascicular
VL. (Level of Evidence: C) (239-163)

32



£

. Ventricular tachyarrhythmias due to a transient or

reversible disorder (e.g., AMI, electrolyte imbalance,
drugs, or trauma) when correction of the disorder is
considered feasible and likelv to substantially reduce
the risk of recurrent arrhythmia. (Level of Evidence:
B) (414,445,446)

. Significant psychiatric illnesses that may be aggravat-

¢d by device implantation or may preclude systematic
follow-up. (Level of Evidence: C) (316,317)

lerminal illnesses with projected life expectancy less
than 6 months, (Level of Evidence: C)

33



7. Patients with coronary artery disease with LV dys-
function and prolonged QRS duration in the absence
of spontaneous or inducible sustained or nonsustained
V1 who are undergoing coronary bypass surgery.
(Level of Evidence: B) (309)

8. NYHA Class IV drug-refractory congestive heart fail-
ure in patients who are not candidates for cardiac
transplantation. (Level of Evidence: C)

34
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VF Survival
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SUDDEN DEATH-INCIDENCE AND TOTAL EVENTS
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TABLE 2. Randomized Secondary-Prevention ICD Trials

Date Starte: o of
Tri Date Publshed ~~~ Patients Fighiy

unmoniored syncape thought to b resltof VT

CASH (D vs amiodarone  03/01/1997 08152000 288 Resusoated from carda ares
VS mefoprlo) seoondary o sustamed VIVF

AVID (1GD vs AAD) 06/01A1993: 11271997 1016 Near-fatal VF, VT with ymcope or
Pemodynamic compromise
CIDS (0D vs amiodarong)  10/01/1990: 03/24/2000 639 Near-ftal VF, T with 3yncone o hemodynamic compromise,

Agrage
Follow-Up, mo~ Reference
18 b
% T
§ )

AAD incicates antarythmi drugs; VF, ventriculr filaton: and VT, ventricular fachycardia
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Hazard Ratio

_ﬁl?ﬁ Aborted cardiac arrest

| " Aborted cardiac arrest
0.77

H=633 |  Ahorted cardiac arrest

I | 1 | T |
04 pE D8UVART U2 14 U6 18

|CD Better Conventional Rx Better
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()

Total mortality

Mame n Event= HRE  95% (] i
AVID 1016 820 062 047, 0-81 —-
CIDS 659 a3 082 061, 110 —E'I-—
CASH 191 37 0-83  (x532, 1-33 —i—I——
Fixed effect= HR = (72 95% = (-60, 0-587 {;}-
i
Test for assocation (U7 = 11-77 on 1 df P = 0-00060 1!"E- 1!"4 I!E | 1 é
Test for heterogeneity (G = 237 on 2 dfi P = 0-30550 Hazard ratio
Arrhythmie mortahty

MName n Event= HRE  95% (I :
AVID 1016 24 048 027, 066 — .
CIDs 655 30 068 043, 1-08 —E—I——
CASH 191 7 032  0-15, 0-69 = i
Fixed effects HR = 0:50 95% = .37, 067 —{P—

| | | |

Test for azzociation (U =21-73 on 1 df) P = 0-00000 178 14 12 1 2
Test for heterogeneity (& = 357 on 2 dfi P = 016807 Hazard ratio
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2-year Mortality (%)

N
)
|

W
o
|

N
o
|

-
o
|

AVID

CASH

B convENTIONAL

ICD

CIDS
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TABLE 1. Randomized Primary-Prevention ICD Trials

No. f hierage
Tidl Dcte Started; Date Pudlished  Patents _@igitﬂiﬂ Follw-Up, m
MADIT (CD vs conventiona regtment} 1070990 12201996~ 196 Previous M EF <0.35, NGV EPS+ 0
WADITI (CD v, comvetionl breatment’ ~—~~ O7A1OA007: 032000 1232 Previous M, EF<0. il
CABG Palch (CD vs comvenfional eatmenty ~~ OBAAM000: 11277997 %00 CAD, aboomal SAECG, CABG surry %
DEFINTE CO vs comverional reaimend” ~~~ O7/OG/1098; 05102004~~~ 458 NCW, EF<0.35, NSVT o >10 PYCI24 b 29
SCD-HeFT (D v placeg“t 09162001 03082004 1676 | & NCW, EF <035 §
OINAMIT (CD v convional eatmen” 2000; 03/08/2004 o7 Witin 6-40 d of acute M, |

EF <035, HRV (SONN) <70 ms
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MADIT —ﬂ!‘::ﬂ

SCD-HeFT
2004

DINAMIT
2004

l N=1676
0.77

CAD, EF<0.35, NSVT, EP+

1996

MADIT-II NZ1232 | CAD & EF<0.30
2002 0.69

CABG-Patch et 2900 ARG EF<0.35, SAECG+
1997 1.07

DEFINITE ———llizi58___ NICM, EF<0.35, PVC or NSVT

I&NICM, EF<0.35
_._l;.u”ﬂ..iﬁ?.‘.‘ Acute MI, EF<0.35, +HRV

0.4 0.6

ICD Better

l | | | 1
08, 108 120 0 34 4B 18

Conventional Rx Better
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2-year Mortality (%)

40

30

MADIT

MADIT-II

B convenTionAL

= s

u ICD

== T

CABG
Patch

DEFINITE SCD-HeFT DINAMIT
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45-
40-
35-
Cardiac %g
Mortality (%) .
15-
10-

_5.

90+

ﬂ'

LF

<20 20-39 40-59 =>59%

Ejection Fraction (%)

B MPRG
® CAMI
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A Hazard Ratio
MADIT —LH=150

T ]
MADIT-I R

T

’ CABG-Patch « u’n
— .
LVEF<30% | * |

04 T EE
SCD-HeFT ] T80

a4 [N ]

|
DINAMIT —
| | I | I I
04 (X 0.8 10 1.7 1.4 1.E 18 20
ICD Better Conventional Rx Better

B Hazard Ratio
MADIT gkttt

b ] nas
CABG-Patch —

e

I
LVEF>30% DEFINITE e -
i [T

SCD-HeFT —
DINAMIT 1

Tl il. L]

| | T I T I 2

oz 0.4 X na 1.0 13 14 1.8 1.8 2.0

ICD Better

Conventional Rx Batter
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TABLE 3. Test Used for Risk Stratification for Sudden Death

Coronary perfusion
Coronary angiography
Exercise testing dncluding imaging)
ST-segment changes using ambulatory recordings
Pump function
NYHA functional dass
Left ventricular ejection fraction
Exercise duration
Arrhythmias
Long-term ambulatory recordings
Signal-averaged ECG
QT -imearval duration, dispersion, and dynamic change
T-wave alternans
Exercizse testing
Programmed electrical stmulation
Neurchumoral
Heart rate variability
Baroreflex sensitivity
Psychosocial

Depression
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L]
=
I

=
- Ii
£
£ 20-
5 Defibrillatar
= _
(nk}
=
w107 Caortrol
= group
E -
o
D| T | T | 1 | 1
0 12 24 26 45
Manth
Defibrillator 446 284 213 2713 G
group
Cantral 454 393 308 123 )
group
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2-year Mortality (%)

40

30

MADIT

MADIT-II

B convenTionAL

= s

u ICD

== T

CABG
Patch

DEFINITE SCD-HeFT DINAMIT
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100

80

Per cent survival

oOQ>

EF

= 30%
> 30%
< 30%
< 30%

VPD
< 10Mhr
= 10Mr
< 10/hr
= 10hr

Year

O ®
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QRS=120ms

QRS<120ms

A Hazard Ratio

MADIT <102
1908 oIy
R

- 513

MADIT-il
2002

CABG-Patch
98T

DEFINITE <+—b——
004

SCD-HeFT —
20 BET

DINAMIT
2004

I |
o4 (L] 0.8

1.0 1.2 14 1.E 18 20

ICD Better Conventional Rx Betler
B Hazard Ratio
MADIT % | =8
19846 0.kl
|__M=603
MADIT-i -
CABG-Patch Taven
1957 1
| M=311
DEFINITE ~-
SCD-HeFT —_—h
2004
DINAMIT ]
2004 s
- I = |
a2 0.4 i X} 1] 1.0 1.2 1.4 1.6 18 2140
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2-year Mortality (%)

40

30

MADIT

MADIT-II

B convenTionAL

= s

u ICD

== T

CABG
Patch

DEFINITE SCD-HeFT DINAMIT
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2-year Mortality (%)

40

30

MADIT

MADIT-II

B convenTionAL

= s

u ICD
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Patch

DEFINITE SCD-HeFT DINAMIT
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2-year Mortality (%)

40

30

MADIT

MADIT-II

B convenTionAL

= s

u ICD
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CABG
Patch

DEFINITE SCD-HeFT DINAMIT
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Hazard Ratio (97.5% CI) P Value

Amiodarone vs. placebo 1.06 (0.86-1.30) 0.53
ICD therapy vs. placebo 0.77 (0.62-0.96) 0.007
Gty Placebo
o= (244 deaths; 5-yr event rate, 0.361)
0.3 1o lI'I-EfEP}I'
: Amiodarone J_H (182 deaths; 5-yr event rate, 0.289)
< (240 deaths; 5-yr event rate, 0.340) W
& -
E ﬂ'.z_' --"'""I‘rr
=
0.1
0.0 - T T 1
0 12 24 36 43 &0
Months of Follow-up
No. at Risk
Amiocdarone 245 772 715 454 280 97
Placebo 847 797 724 505 304 89

|CD therapy 829 778 733 501 304 103




(>

A Tchemic CHF

Hazard Ratio (355 CI) P Valua
Amiodarana va. placebe 108 (081-1.38) iR
(COtherapy e, placabe .79 (080-1.04) 00
0
Plicbi
(5t vl fite, 0.412)
0 i
Amiadarang "
(S avant rafn, 0417
BM. f..l
: / [CO therapy
A (S mvart ratn, 0349
2
[¥E /
by A
ﬂﬂ-l/ T T T T ' 1 1
0 i1 M 1 il i
MonihsofFollow-up
No. it Risk
Ariodaione 426 i 1l il 1o i
Plucebo 45 413 i H Iy i
(€D theragy 411 m 1 4 |44 il

B Nanischemie CHF

Na. at Ridk
Amladurane

Placebo
ICD therapy

Hazard Ratl ELE%CN)  PValue
Amicdurano vi. plicebo LO7 (0.16-131) i
ICD thirapy vs. placebo 0.73 (D.50-1.07) 006
0.9+
IFE
Placebe
oA (5t et rate, 0.279)
rrl e
Amiodarane
% [y event rte G.HE-JJ; "f . 1CD therapy
e (bt avan rata, 0.214)
0l Lot
o A
P ol e a2
f 1 b i ik fil
Manths of Follow.iip
4y 1 W 140 il
18 i Lt 26l 152 i
10 i) 1] L 160 i
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A YA Elasa I

f: T [y o, 284

Ieo therapy
[yr avant rate, 0.201)

Huzard Ratla (97,55 €I}
Amiadarane v, plicetio 085 0L 11}
1D thirapy v, plicebin 054 040-0.78)
flf
44
W Pliceba
i {%-4r ovant rata, 0.320)
.E 03 i
0 _,f"i
i E.-—”"'J,
e e
0 1t it 3 if il
Manths of Follow-up
No. il Risk
Amiodarane B0 1 i m m T
Placaba 7 56 m 1 pl | n
ICOtharspy 36 M0 W H piA [l

B NYHA Class

Hugard Rutia (97.5%C1) P Value
Arhloditont v, plicebo L4 {LOS-L9D) 0.0l
ICO therapy vi. plicebo L1t (044-Lel) 030
0=
05+ Amizdarane T ICOtharapy
' { 54 tvent fie, 0.528) /_IJ-H- it rafe, 0.4M)
g D."' /_J il
Ll " il
AT
n e wvant ate, 0446
00 - T TN 7 S s (e e, o
0 }. U ! i ]
Maiiths of Followip
No. at Risk

Amiodarone 24 209
Platebi i1 i
ICOtherapy 263 i

|1 1 5 1l
10 13 1] I
i 11 1 i
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Amiodarana v, Placebe Subgroup ICD Therapy vs. Placebo
No.  Huird ratio {97.5% C) No.  Hazard ratio (97.3% CI)
|- —1 ViR L17 [0.73-1. Farmiili st iR 0.96 (0.58-161) |———
- 1294 1,04 (0.83-1.30) Iale e 1304 0.73 (0.57-0.93) |
] ]
i e 100(07%6-132) Age <65 1098 068 (030-093) !
b in 1,13 (083152 fgn =b5 yr §7R 0,56 {0,62-1, 18) |—|'|'li
]
II-L—| 1243 106 {0.84-1.34) Whilie race 1283 0.78 {0.61-1,00) Pow
e 400 Lok ([0.71-1.62) Nanwhite race il 0.75 0.48-1,17) |—|—!'|'
] ]
= 1ai? 104 {0.84-1.29) LVEF 5 30% 1380 0.73 {0.57-0.92) (S
e L L4 [D66-231) YEF =30% 88 1.0R (0.57-2,07) I'—il—|
e Wi 106 0R0-141) QRS <120 miee 7 084 (062114 e
|—|:l‘—| il 105 (0. 78-141) QRS 2120 muec B (L67 (045-0.93) =i :
i i
i &-Min walk fesl '
o 1% Lol (L1728 <0504 536 1,14 [0.81-1,60) F‘;H
| 547 082 10.55- 1.2 540-1271 ft b1 (57 (0.38-0.88) —at— :
L W 072 0d6-L12) s1275 0 526 043(027-076) b
i ]
H- HQ L0814 Bita-blcker 18 068 (031-08) et
1—III—I 530 0,98 {0.69-1.38) e bk Blesc ke 519 (.92 [0.63-1.30) l—‘li"—i
1 I
e 4 L0 {087-183) Diabetas 095 (0.68-139) -
4 A 100 077-130) No diibetes 1152 067 (0.50-0.0) e
T T T T . i B i L B |
0B 05 10 20 A0 0% 05 10 20 40
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