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Class I Indications for ICD TherapyClass I Indications for ICD Therapy
Cardiac arrest due to VF or VT not due to a 
transient or reversible cause
(Level of Evidence: A)

Spontaneous sustained VT in association 
with structural heart disease 
(Level of Evidence: B)

Syncope of undetermined origin with
clinically relevant, hemodynamically 
significant sustained VT or VF induced at 
EP study when drug therapy is ineffective, 
not tolerated, or not preferred  
(Level of Evidence: B)

AVID
CASH
CIDS

CIDS
AVID

Registry

AVID
Substudy

Gregoratos G. ACC/AHA/NASPE Circulation 2002; 106: 2145



Effectiveness of ICDs in Preventing SD
A Meta Analysis

Effectiveness of ICDs in Preventing SD
A Meta Analysis

Lee DS: J Am Coll Cardiol 2003; 41: 1573
Absolute Reduction = 7%
Number Need to Treat = 15



Kaplan-Meier Estimates of Death from 
Any Cause

Kaplan-Meier Estimates of Death from 
Any Cause

Bardy G et al.
NEJM 2005; 352:3

Sudden Cardiac Death

SCD-HeFT
Heart Failure Trial

Bardy G. 
New Engl J Med

2005: 352: 3

Overall
Mortality
23% RR
7% AR



ICDs in Primary Prevention of SD
A Meta Analysis

ICDs in Primary Prevention of SD
A Meta Analysis

Nanthakumar K. J Am Coll Cardiol 2004; 44: 2166-72
Absolute Reduction = 8%
Number Need to Treat = 12



Sudden Death Management in 
Uncommon Disease

Sudden Death Management in 
Uncommon Disease

Large RCT may not be feasible
- if the disease is relatively uncommon
- if reasonably useful risk stratifiers for
arrhythmic death are not available
RCT unrealistic in disease detected at 
early age where the meaningful clinical
end-point is lifetime prevention of SD
The annual risk of SD is generally low and 
most pts do well for many years or lifetime
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patients and effort at 

prevention of sudden death
represent important clinical

challenges in HCMP

Identification of high-risk
patients and effort at 

prevention of sudden death
represent important clinical

challenges in HCMP



Elliot PM , WJ McKenna J Am Coll Cardiol 2000; 36: 2212-8
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Hypertrophic Cardiomiopathy

Identification of Pts at Risk for Sudden Death

55

33

10

2
0

10

20

30

40

50

60

70

No RF 1-RF 2-RF 3RF

5 7

18

64

0

10

20

30

40

50

60

70

No RF 1-RF 2-RF 3RF

368 pts with HCMP 6-year SD Mortality



Major Risk Factors for SD in HCMP
Cardiac arrest
Spontaneous s-VT
Family histoy of premature SD
Unexplained syncope
LV thickness ≥ 30 mm
Abnormal exercise blood pressure
Spontaneous ns-VT

Maron BJ. J Am Coll Cardiol 2003; 42: 1687-1713



Possible Risk Factors for SD in 
HCMP in Individual Patients
Atrial fibrillation
Myocardial ischemia
LV outflow obstruction
High-risk mutation
Intensive competitive physical exertion

Maron BJ. J Am Coll Cardiol 2003; 42: 1687-1713



Hypertrophic Cardiomyopathy
(HCM)

Hypertrophic Cardiomyopathy
(HCM)

Risk 
Stratification

I IIa IIbClass

•Fam. Hist. SCD
•Syncope
•LVH >3cm
•VTns
•Hypot.EST

•VTs
•VF

•High risk 
mutation

VF = ventricular fibrillation; VTs= sustained ventricular tachycardia;
Fam Hist SCD = familial history of sudden cardiac death; LVH = left ventricular hypertrophy; 
VTns = non sustained ventricular tachycardia; Hypot. EST = hypotensive response during exercise stress test.

Priori et al. Eur Heart J 2001;22:1374-1450



Maron BJ et al. N Engl J Med 2000; 342: 365-73
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Maron BJ et al. N Engl J Med 2000; 342: 365-73



Hypertrophic Cardyomiopathy
Implantable Defibrillators for Prevention of SD

Interval Between Implantation and First appropriate Discharge
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Interval Between Implantation and First appropriate Discharge

Maron BJ et al. N Engl J Med 2000; 342: 365-73



Hypertrophic Cardyomiopathy
Implantable Defibrillators for Prevention of SD
Cumulative Risk of First Approriate Discharge
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Implantable Defibrillators for Prevention of SD
Cumulative Risk of First Approriate Discharge

Maron BJ et al. N Engl J Med 2000; 342: 365-73

Primary Prevention N°=85

Secondary Prevention N°=43
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Implantable Defibrillators for Prevention of SD
Survival Rates & Therapeutic ICD Interventions
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Begley DA. PACE 2003; 26: 1887-1896
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Therapeutic ICD Interventions Regarding Presentation

Begley DA. PACE 2003; 26: 1887-1896
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Primary
Prevention

Secondary
Prevention

I IIa IIbClass

•ICD

•ICD

•Amiodarone

Hypertrophic Cardiomyopathy 
(HCM)

Hypertrophic Cardiomyopathy 
(HCM)

Priori et al. Eur Heart J 2001;22:1374-1450



Class IIb Indications for ICD TherapyClass IIb Indications for ICD Therapy

3. Familial or inherited conditions with a high risk 
for life-threatening ventricular tachyarrhythmias 
such as long QT syndrome or hypertrophic 
cardiomyopathy (Level of Evidence: B)

Gregoratos G. ACC/AHA/NASPE Circulation 2002; 106: 2145



AIAC 
Italian Association of Arrhythmology

Guidelines for Implantation of ICD in HCM

AIAC 
Italian Association of Arrhythmology

Guidelines for Implantation of ICD in HCM

Class I
- Previous CA
- Recurrent VT

Class II
- Hystory of SD in ≥ 2 familiar
- High-grade (>30 mm) LV 
hypertophy in young people

GIAC December 2005


