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Table 1 Comparison of patients with and without
ES

Patients Patients P value
with ES without
(n=232) ES (n=137)

Age (years) 64+9 59+13 0.013
Sex (M) 28 (88%) 114 (83%) 0.551

History of
CAD (%) 21 (66%) 81 (59%) 0.498
DCMP (%) 5 (16%) 22 (16%) 0.952
ARVD (%) 3 (9%) 8 (6%) 0.465
HCM (%) 0 (0%) 14 (10%) 0.059
Other (%) 3 (9%) 12 (9%) 0.951

LVEF (%) 3114 3514 0.179

NYHA class 2.44+0.7 2.1+0.7 0.036

Follow up 38+2 32+3 0.137
(months)

ES = Electrical storm, CAD =~ Coronary artery disease,
DCMP = Dilated cardiomyopathy, ARVD = Arrhythmogenic
right ventricular dysplasia, HCM = Hypertrophic cardiomy-
opathy, LVEF = Left ventricular ejection fraction, NYHA =
New York Heart Association,

Gatzoulis KA, Andrikopoulos GK, Apostolopoulos T, Sotiropoulos
E, Zervopoulos G, et al, Europace 7:184-192, 2005




Table 2 Comparison of patients undergoing ICD
implantation for primary and secondary prevention

ICD patients ICD patients P value
primary secondary
prevention prevention

(n=18) (n=151)

Age (years) 57+18 6112
Sex 0/18 27/124
(Female/Male)

History of
CAD (%) 14 (78%) 88 (58%) 0.110
DCMP (%) 2 (11%) 25 (17%) 0.692
ARVD (%) 0 (0%) 11 (7.3%) 0.236
HCM (%) 2 (11%) 12 (7.9%) 0.645

LVEF (%) 28410 3514 0.058

NYHA class 2.2840.7 2.19+0.7 0.611

ES (%) 0 (0%) 32 (21%) 0.030

Follow up 25+13 3427 0.164
(months)

ES = Electrical storm, CAD = Coronary artery disease,
DCMP = Dilated cardiomyopathy, ARVD = Arrhythmogenic
right ventricular dysplasia, HCM = Hypertrophic cardiomy-
opathy, LVEF = Left ventricular ejection fraction, NYHA =
New York Heart Association,

Gatzoulis KA, Andrikopoulos GK, Apostolopoulos T, Sotiropoulos
E, Zervopoulos G, et al, Europace 7:184-192, 2005
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Figure 3 Multivariate survival function analysis for
cardiac mortality adjusted for age, gender, LVEF and
NYHA functional class in patients with (n=32) and
without ES (n=137).

Gatzoulis KA, Andrikopoulos GK, Apostolopoulos T, Sotiropoulos
E, Zervopoulos G, et al, Europace 7:184-192, 2005
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Figure 2 Multivariate survival function analysis for
total mortality adjusted for age, gender, LYEF and NYHA

functional class in patients with (n=32) and without ES
(n=137).

Gatzoulis KA, Andrikopoulos GK, Apostolopoulos T, Sotiropoulos
E, Zervopoulos G, et al, Europace 7:184-192, 2005




ITPOI'NQXTIKH XHMAZXIA HO XE AXOENEIX ME

EMOYTEYXIMO AITINTAQTH

Villacastin 80 16 (20%) 3/24 hr 21+19 [MI©ANON
Circ 1996 APNHTIKH
Credner 136 14 (10%) 3/24 hr 137 OYAETEPH
Jacc 1998

Exner (AVID) | 457 90 (19%) 3/24 hr CHES K APNHTIKH
Circ 2001

Verma 2028 208 (10%) 2124 hr 2245 APNHTIKH
JCE 2004

Gatzoulis 169 32 (19%) 3/24 hr 33+26 APNHTIKH
EUROPACE

Brigadeaou 307 123 (40%) 2124 hr 28+10 OYAETEPH
EHJ 2006

HO: nAektpikn Overia, Ap.

tayvkopoio, KM: kothlokn papuoapouyn

AcO: apBuoc acOevov, AcO: acBeveic KT: guuévovca kotitokn




ICD Shocks

- Appropriate shocks: Shocks triggered by potentially

life-threatening arrhythmias
— Unnecessary shocks: Other painless therapy can be used to
terminate arrhythmia
— Mecessary shocks . Shock for arrhythmias not terminated by
other means

* Inappropriate Shocks: Shocks triggered by an
Inappropriate detection



Prognostic Importance of ICD Shocks

« SCD-HeFT patients who received and ICD (n=811)

 33.2% received shocks: 15.8% only appropriate, 10.7% only
inappropriate and 6.7% both

- Patients who receive shocks for any arrhythmia have a higher
risk of death than those who do not receive such shocks

Hio ahock Appropriate Inappropriats
shocks ahocks {only)

Poole JE. N Engl J Med 2008; 358: 1008-1017



Inappropriate Shocks in Clinical Practice
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Inappropriate Shocks in Clinical Practice

- Meta Analysis of inappropriate shocks in 1,544 ICD pts.:

— Incidence: 7% at 1y, 13% at 3 y, 18% at 5 years
— Causes: SVT (76% of pts.)

— Predictors: History of AF, age <70 y, appropriate shocks, no statin

— Outcome: Associated with higher mortality
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Shocks but not ATP are associated with
Higher Mortality

« Retrospective analysis of pooled data
— PainFREE | and Il, EMPIRIC and PREPARE

— 2,135 pts, EF 31%, 87% CAD, 55% NYHA II/lll, 42% NYHA IV no CHF
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Sweeney M. Heard Rhyfhm 2010; 7- 353 - 360



Potential Benefits of Shock Reduction

- Improved patient quality of life

* Increased ICD therapy acceptance

- Extended ICD longevity

* Less demand for post-shock care

- May improve survival benefits of ICDs

- Reduced healthcare spending

Wathen MS. Girculafion 2001; 104: 786-801. Wathen MS. Cicuation 2004; 110: 2581-2506
Sears 5E Jr. Ciin Cardiol. 2003; 26(3): 107-111. Ahmad M. PACE. 2000; Z3(8): 834-838.

Swesney M. Heard Riwthm 2010; 7: 353 - 360



Programming Strategies to Safely Reduce Shocks
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ATP for Fast VTs Reduces Shocks

= PainFREE Rx lI: 634 prim./sec. prevention ICD pts. randomized
to empirical ATP or shock for fast VTs (188-250 bpm), NID 18/24

« ATP is highly effective, equally safe and improves QoL

TP
%

Shocked
64%
ATP Arm Shock Arm
n=284 episodes n=147 episodes

Wathen MS. Circudabion 2004; 110: 2501-25068



CRT-D with NID programmed to 30/40

« RELEVANT: 324 primary prevention pts. with non-ischemic
etiology with CRT-D programmed to: NID 30/40 or 12/16 (control)
« Study arm showed:

— Better event-free survival to first delivered therapy for total, appropnate
and inappropnate episodes

— Lower total number of delivered shocks

— Reduced HF hospitalization

Freedam e few dedveret Serwpy At v oo e o et Fronwnm buv o8 Songt o o8 v

Gasparini M. Eur Heart J 2008; 30(22): 2758-2767



Lots of Data and Experience Now Suggest

For Primary Prevention Patients:

Use of ATP
Prolonged Detection

!

Reduced Shocks in ICD patients



Patient 70 years, male, IWMI and recurrent
sustained VT refractory to Amiodarone
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Event-free survival
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Figure 1. Kaplan-Meier event-free survival estimates in patient population during follow up.

Carbucicchio C, Santamaria M, et al, Circulation,
2008 Jan 29;117(4):462-469
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Figure 2. Kaplan-Meier event-free survival estimates according to acute CA results during follow up. Class A indicates CA success;
class B, CA partial success; and class C, CA failure.

Carbucicchio C, Santamaria M, et al, Circulation,
2008 Jan 29;117(4):462-469
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Figure 3. Kaplan—Meier Estimates of Secondary End Points.

ICD denotes implantable cardioverter—defibrillator.

Reddy VY, Reynolds MR, et al, N Engl J Med,
2007 Dec 27;357(26):2717-9



Catheter ablation of stable ventricular tachycardia before
defibrillator implantation in patients with coronary heart
disease (VTACH): a multicentre randomised controlled trial
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Figure 2: Kaplan-Meier curves for the primary endpoint
Estimates for survival free from ventricular tachycardia (VT) or ventricular fibrillation (VF). Censored patients are
indicated by dots. The p value was calculated by log-rank test
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Figure 3: Kaplan-Meier curves for the primary endpoint by left-ventricular function
Graphs show estimates for survival free from ventricular tachycardia (VT) or ventricular fibrillation (VF} in

patients with (A) left-ventricular ejection fraction (LVEF) of 20% or less and (B} left-ventricular ejection fraction
more than 30%. Censored patients are indicated by dots. The p value was calculated by log-rank test
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