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• WHO NEEDS AND ICD? 

 

 

• DO THEY WORK? 



Cardiomyopathies 

HCM DCM ARVC Unclassified 

Familial/Genetic Non-familial/Non-genetic  

Unidentified 

gene defect 

Disease sub-type* Idiopathic Disease sub-type* 

RCM 

European WG on Myocardial and Pericardial Diseases (Elliott P et al. EHJ 2007) 



ESC Working Group on Myocardial Pericardial Diseases (Elliott P et al. EHJ 2007) 



The Problem of SD 

Sudden death rates comparatively low 

Prevalence of 1:500 

Heterogeneity 

High expectations 

Limited international collaboration  



Changing Natural History? 
Elliott P et al Heart. 2006 Jun;92(6):785-91 



Hypertrophic Cardiomyopathy 

Davies M. SGHMS 



Myocardial Fibrosis in HCM 

Varnava A et al. Heart 2000;84:476-82 



Mechanism of arrhythmia 

Impulse conduction 

Re-entry 
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Substrate severity: 
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Survival Following VT/VF 
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16  patients (19± 8 yrs): 

  

6 ICD 

8 Amiodarone 

2 No therapy 

 

Two sudden deaths 

3 ICD Dx 

1 non CVS death 

59% (95% CI 33-84) 

 at 5 years 

Elliott P et al JACC 1999; J Am Coll Cardiol 1999;33:1596-601 

6.1± 4.0 (0.5-14.5)yrs 



HCM: Genetics 



Survival in HCM: Genotype  

Watkins H  et al.1995; 

332:1058 

Troponin T vs ß-MHC 



Hypertrophic Cardiomyopathy: 

Myosin Binding Protein C  

Niimura H et al. NEJM 1998;338:1248  



Pasquale F et al. Submitted Circ CV Genetics 2011 



Survival TNNT2 

Pasquale F et al. Submitted Circ CV Genetics 2011 



Genotype and Risk 

• Small numbers of families studied 

• Many novel mutations 

• Variable clinical expression 

 

 



Non-Sustained Ventricular Tachycardia in 

Hypertrophic Cardiomyopathy 

SUDDEN DEATH 

VT + 

VT - 

+ - 

9 

4 

32 

124 

Pooled data from: McKenna et al and Maron et al 

Sensitivity    77% 

Specificity    69% 

Pos Pred Accuracy  19% 

Neg Pred Accuracy  97% 

 

Relative risk: 6.3 (95% CI  2.7 -14.7) 



NSVT 

Monserrat L et al. JACC 2003;42:873-9 



Exercise Blood Pressure in Patients with 

Hypertrophic Cardiomyopathy 

Normal  

Exercise  Recovery 

} < 20 mmHg 

Flat  

Exercise  Recovery 



Exercise Blood Pressure in Patients with 

Hypertrophic Cardiomyopathy 

{ 
> 20 mmHg 

Hypotensive  

} > 20 mmHg 

Exercise  Recovery Exercise  Recovery 



Exercise BP Response and Prognosis  
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Caveats 

• No use in children (≤ 13 yrs) 

• Confounding effects of medication 

• Type of exercise (Bike versus Treadmill) 

• Exercise duration 



Hypertrophic Cardiomyopathy 
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SD/ICD Discharge Risk and Wall Thickness 

N=630 

Elliott PM et al. Lancet 2001;357:420-24 
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Severe LVH (Ó 30 mm) in the Young 

Deaths 



Risk Factors for Sudden Death 



Youth  

Genotype  

Family History  

NYHA III/IV 

Exercise capacity  

Syncope  
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Large gradient  

Diastolic dysfunction  
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Atrial fibrillation  
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Risk Factors in HCM  
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Number of risk factors  

UCL Unpublished data 





• 1306 (705males, mean age of 47 years,  

• 15 referral centres in Poland were 

enrolled in the study.  

• five risk factors 

• (FHSD: P = 0.0007; 

•  nsVT: P =0.0001 

• aBPRE: P =0.0081 

• syncope: P= 0.0001 

• MWTh  P =0.0001) 

 

• FHSD in a single episode starts to 

influence the prognosis with a delay to 

the fifth decade of life (P =0.0007). 

 

• Multiple FHSD a  powerful risk factor (P , 

0.0001), predicting frequent SDs in 

childhood and adolescence. 



Reassure 

Reassess 

Treat 
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Amiodarone in Hypertrophic Cardiomyopathy 

McKenna et al 

Br Heart J 

1985;53:412 
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ICD Trials 
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OôMahony C et al. Heart 2011 
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NSVT 

Syncope LVH 
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1286 patient-years 

28 (8%) received 

appropriate shocks 

(2.3%/year) 

 

Predicted by baseline 

fractional shortening 

(HR=0.96, 95% CI 0.92 

to 0.99, p=0.04).  

OôMahony C et al. Heart 2011 



OôMahony C et al. Heart 2011 





Coronary Blood Flow 

Cecchi et al. NEJM 2003;349:1027-35 



European Heart Journal (2008) 29, 1653–1661 



Gadolinium 

Enhanced 

CMR in HCM 

Moon J et al. JACC 2003;41:1561-7 



O'Hanlon R et al J Am Coll Cardiol. 2010 Jun 16. 





• “We aren’t dealing with groups, we are 

dealing with this individual case.”  

 

It is doubtful that one can profitably debate 

this cliché in a case conference, since 

anyone who puts it quite this way is not 

educable in ten minutes.  



• Method #1:  Relying on past experience and 

training to make an intuitive prediction. 

  

• Method #2:  Relying wholly on a statistical 

prediction model developed to be used in that 

situation. 

 

• Method #3:  Taking account of the output of the 

statistical prediction model but possibly modifying it 

on the basis of professional experience and 

intuition. 
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Summary 

• It’s not magic! 

• “Conventional” risk factors reflect the nature 

and severity of the underlying substrate 

– Electrophysiology (conduction, reentry etc) 

– Myocyte function and loss 

– Modulators (ischaemia, autonomic tone etc.) 



Summary 

• Most patients with HCM are at low risk of 

SCD 

• High risk cohort(s) can be identified using 

non-invasive markers 

• Advice and treatment in patients with single 

risk factors requires integrated clinical 

assessment 


