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BACKGROUND: CURRENT GUIDELINES FOR
PRIMARY ICD THERAPY

- Class lindication in MADIT ~—Lu=tee CAD, EF<0.35, NSVT, EP+
pts with EF < 35% CABG-Patch N=900 cABG, EF<0.35, SAECG+
MADIT-II D=2 | CAD & EF<0.30
AHA/ACC/HRS o
. . - I&NICM, NYHAY, EF<0.35, QR5>0.12
2012 Guidelines og 0% S
DEFINITE - NICM, EF<0.35, PVC or NSVT
* Not all patients derive  EEeEE STty VR REE
a survival benefit from g N4 pcute M, EF<0.35, LHRV
prlmary deVICe RX 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8

ICD Better Conventional Rx Better



APPROPRIATE THERAPY FOR VT/VF IN
MADIT-II

ICD Arm — Time Until Appropriate ICD Therapy
For Patients with Form 4D info
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DINAMIT NEJM, 2004

ICD group

Cumulative Risk of Death
from Any Cause

T
12 18 24 30 36
Months after Randomization

No. at Risk
ICD group 299 258 211 172 123
Control group 305 272 217 172 124

Table 2. Mortality Rates.*

Cause of Death ICD Group Control Group Hazard Ratio (95% CI)7 P Value:

No. of Deaths Rate No. of Deaths Rate

Oﬁ!ll'}jr C‘m;’}w

Any cause 62 7.5 58 6.9 1.08 (0.76-1.55)
Arrhythmia 12 1.5 29 3.5 0.42 (0.22-0.83)
Nonarrhythmic causes 50 6.1 29 3.5 1.75 (1.11-2.76)
Cardiac, nonarrhythmic 34 4.1 2.4 1.72 (0.99-2.99)

( )

( )

Vascular, noncardiac 5 0.6 0.4 1.69 (0.40-7.06
Nonvascular 11 1.3 0.7 1.85 (0.68-5.01




MECHAISM OF DEATH IN CABG-PATCH

Arrhythmic/Non-arrhythmic Cardiac Mortality
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Bigger JT Jr, et al. Circulation, 1999




RISK OF HEART FAILURE

Reduction in the risk of SCD
with ICD may be transformed
Into increased risk for
subsequent HF events

Goldenberg et al. Circulation 2006




Variable # Pts. MADIT-II

Age
<65 yr 573 i SUBGROUP
>65 yr 659 i

Gender : ANALYSES:

Male 1040 . .
Female 192 | Mortality Endpoint

LVEF
<0.25 831 ;
>0.25 401 !

NYHA Class
<l 867 i
>[| 390 :

QRS ;126 603 : There is no significant
0.12-0.15s 353 : difference in the hazard
>0.15s 264 i . e 5

Beta-blockers ratios witnin any supgroup
Yes 769 i
No 463 ]

All patients 1232~ =—je— L
ICD Better 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 Conventional Better

ICD:CONV Hazard Ratio



Factors NOT Associated with
Prediction of ICD Benefit

- Predict arrhythmic risk
> SAECG
> EPS inducibility
> HRV
> HRT
> MTWA

- Do no account for competing risk of non-
arrhythmic mortality.




ICD EFFICACY IN RISK SUBSETS

- Subanalyses of MADIT-Il suggest:

» Attenuated efficacy in a lower-risk subsets:
Relatively low mortality rates preclude a meaningful
ICD benefit within a reasonable time horizon

» Attenuated efficacy in pts with major comorbidities:

Short-term risk of non-arrhythmic mortality may
predominate despite ICD therapy



2-yr probability of all-cause mortality (%)

MADIT-II:
ME FROM REVASCULARIZATION

HCONV

mIiCD

Goldenberg et al.

< 6 months 7-36 months 37-60 months >60 months JACC, 2006
Time from revascularization



MADIT-1I: BLOOD PRESSURE

Systolic blood pressure and mortality
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Goldenberg et al. JACC 2007




MADIT-1I: BLOOD PRESSURE

SPB > 130 mm Ho SPB <130 mm Ho
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00 03 10 13 2.0 23 30 33 0.0 05 10 15 2.0 23 30 33
Years Years
PATIENTS AT RISK PATIENTS AT RISK
IcD 224 154 (0.94) 78 (0.87) 33 (0.82) ICD 518 349 (0.90) 16 (0.83) 77 {0.76)
Conventional 18 83 (0.81) 42 (0.88) 18 (0.82) Conventional 371 246 (0.90) 8 (0.75) 47 {0.65)

Goldenberg et al. JACC 2007




MADIT-1I: RENAL FUNCTION

GFR range by ICD Benefit
Hazard Ratio: 1CD/Comentional
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<38 35-59"
GFR {mlimin/1.74m?

Conv: No. of deaths 14 49
No. of patients 39 160
GFR [mifmin/1.74m?) ICD:  No. of deaths 16 44

Renal disease No. of patients 41 227
184 i}

50- 199

Goldenberg et al. Am J Cardiol 2006;




CLINICAL RISK STRATIFICATION

® Individual risk markers have limited ability
to identify pts who should receive an ICD

® We hypothesized that assessment of
multiple risk factors can more clearly
delineate risk groups with different ICD
efficacy

Goldenberg, Moss, et al. JACC 2008




MADIT-II: CLINICAL RISK
STRATIFICATION APPROACH

- Risk score developed in the CONV group using
simple clinical factors

- |ICD vs. CONV benefit assessed In risk score
subgroups

- Very high-risk pts (BUN >50mg/dL and/or
SCr 22.5 mg/dL) assessed separately.




RISK OF ALL-CAUSE MORTALITY IN THE CONVENTIONAL
THERAPY GROUP FOR PRESPECIFIED RISK FACTORS*

RISK FACTOR HAZARD RATIO P-VALUE
NYHA >II 1.87 0.004
ATRIAL FIB 1.87 0.03
ORS >120ms 1.65 0.02
AGE >70yr 1.57 0.04
BUN 27- 49mg/dL  1.56 0.04

*After excluding the VHR group with BUN>50mg/dL



RISK SCORE =0, CONV. VS. ICD
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Years

PATIENTS AT RISK
CONV #9 120 (0.96) 80 (0.92)
ICD 196 144 (0.96) 88 (0.91)




RISK SCORE 2 1, CONV. VS. ICD

P=< 0.001
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Years
PATIENTS AT RISK
CONV 296 210 (0.88) 104 (0.73)
ICD 490 354 (0.92) 192 (0.85)




VHR: CONV. VS. ICD
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Years
PATIENTS AT RISK

CONV 23 2 (0.73) 3 (0.46)
ICD 37 2 (0.73) 1 (0.51)




U-SHAPED CURVE FOR ICD BENEFIT

Fegpar mortality in comventional and S0 greups by risk group category
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RISK STRATIFICATION IN SCD-HeFT
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CONTEMPORARY CHARACTERISTICS
OF PRIMARY ICD PATIENTS




CON

Wariable
Age —yr
Mala sex — no. [58)
Race — o ftotal no. 58+
Winite
Elack
Asian
Oither
Cardiac history — nioftotal no
Iechamic heart disease
Wonischemic heart disease
Cardiac risk fai — nio.fhotal no
Hypertansion
Diabates mellitus
{Current cigaretie smoking

Afrial fibrillation

MYHA Class Il or Il — no.ftotzl no. [3)

El:llj:f'-fT'IJ.E-E- iﬂljl!{f

Cardiac findings at enrollment

Blood pressure — mm Hg
Systolic
Diiastolic
Resting heart rate — baatsymin
Ejection fraction — 3%
Defibrillator type— noftotal no.
ICD

EMPORARY CHARAC

Comventional Therapy  High-Rate Therapy

[N=514]
63211

357 (69.5)

393509 (77.3)
84500 [16.5)
23500 [4.5)

9509 [1.8)

BE/483 [17.8)
47 /508 [9.3)
495507 [97.6)

204471

134120
73+11
72+13

+

758514 [50.2)

[M=500}
63413

354 (70.8)

91/493 {18.5)
27493 {5.5)

47493 (0.8)

159491 (32.4
834712 (17.6)
57495 (11.5)

482495 (97.4)

28 9+6.5

ERSI

ICS: MADI

Delayed Therapy
M- 486)

97483 (20.1)
26483 |

57483 (1.0

1537 4R5 (52.0)

2137485 |

324/ 485
160 482
TR 463 (16
497483 (10.1)

A7 47484 [97.5)

-RI




% MADIT-RIT: OUTCOMES

0-60+ Unadjusted P<0.001 0,60+ Unadjusted P=0.03
£, g " E 0.50
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E% E’ 0-20 f!,,__,.--- o E 0.20+ Delayed therapy .
o '.E 0.10- /_'r-- DEIEYE{I . E 0.10- -C-:.:-rv.f'er.tt::al-na i erapy
0.00 L e - — . i ._.EEFEEE.E_HE__. ? 0,00 === '__J:HT-:_; -Hlﬁl - ﬁigh'rate thfraw
0.0 0.5 1.0 1.5 0 2.5 0.0 0.5 10 15 20 25
Years of Follow-up Years of Follow-up
Conventional High-Rate Delayed
Therapy Therapy Therapy
Variable (N=514) (N=500) (N=486)
First occurrence of therapy — no. of patients (%)
Appropriate therapy 114 (22) 45 (9) 27 (6)
Shock 20 (4) 22 (4) 17 (3)
Antitachycardia pacing 04 (18) 23 (5) 10 (2)




Characteristics of Trial vs. Registry Data

Characteristic MADIT-II Israeli ICD Registry:
Primary Prevention

N=1232 N = 1550

Age, yrs 64 £ 10 63 15

Female 20% 16%

NYHA > 2 53% 30%

Diabetes 42% 339%

BUN > 25 mg/dl 30% 2004

LVEF 26% 25%

Nonischemic 0% 21%

CMP

QRS > 120 msec 51% 50%

CRT-D 0% 51%




Israell ICD Registry Primary:
Prevention Cohort

Endpoint Primary prevention Secondary P-value
(n=1131) Prevention
(n=405)

Any appropriate
therapy for VT/VF

Appropriate shocks

Appropriate ATPs

Any inappropriate
therapy

Inappropriate
shocks

Inappropriate ATPs

Death




MADIT-CRT: effect of CRT-D on the risk of
VT or VF in pts with EF < 30%

Adjusted P=0.004

LVEF <= 30 %
Cumulative Probability of VT/VF

Patients at Risk Follow-up Years

ICD 437 307 (0.23
CRT-D 663 313 (0.17

[ Adjusted HR= 0.70, 95% CI: 0.55-0.88, =0.002 ]

28 Heart Rhythm Society Meeting 2013 Monday, January 20,
501 /4



Israeli ICD Registry: Effect of Renal Function
on Outcomes BY Device Type

LETHAL OUTCOME BY GFR GROUPS
P(log_rank)-< 0.001
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Israeli ICD Registry: Effect of Age on

Outcomes BY Device Type

HF OR DEATH (COMBINED) BY AGE GROUPS IN ICD PATIENTS
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Israeli ICD Registry: Effect of NYHA on
Arrhythmias in CRT-D Patients

CLNICAL OUTCOME—-VTVF OR DEATH

BY NYHA GROUPS (among primary prevention)
P(log_rank}= 0.39
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CONCLUSIONS

- Effective risk stratification for ICD therapy can
be achieved using combined assessment of

simple, readily available, parameters

- Risk stratification approaches need to be
updated and validated in contemporary studies
with long-term follow-up:

> Due to ongoing changes In target populations, ICD
programming, device-types, and medical therapies
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