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Learning Objectives 

• Post MI Risk Stratification / Management 

• “Other” Myopathy / Risk Groups 

• ICD indications / Controversies 

• Emerging Risk Stratifications Tools 

• Awareness “Campaign” (Provider…Patient) 

• How are we doing with Device Utilization ? 

 



Survival After Acute MI 
The Multicenter Post-Infarction Group 

Bigger JT.  Am J Cardiology.  1986;57:12B 
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• LV Dysfunction (HFrEF) 

– Beta Blockers 

– Afterload Reduction (ACE I / ARB) 

• PVC Suppression Hypothesis 

– CAPS / CAST 

• Type Ic AA (Flecainide / Encainide / Propafenone*) 

• Increased Mortality on Therapy 

– ESVEM (Electrophysiology Study vs EKG Monitoring) 1993 

• Mexitil / Pirmenol / Procan / Propafenone / Quinidine / Sotalol 

• NO Benefit of EPS Risk Stratification / Minimal Survival Benefit 

 

Post MI SCD Risk Modification 
The Early Years… 



CAST-I 

Echt DS.  N. Engl J Med.  1991;324:781-788 

Patients Without Mortality / Cardiac Event  
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Placebo (n = 743) 

Encainide or Flecainide 
(n = 755) 

P = 0.001 



80 y/old w/ CAD on Flecainide for PAF 



Non-invasive Risk Stratification 

• LVEF 

• 12 Lead EKG (Intervals / Morphology / Voltage) 

• Holter Monitor 

– Non-sustained VT / Frequency / “Complexity” 

• Signal Averaged EKG 

• Heart Rate Variability 

• Baroreflex Testing 

• Microvolt T Wave Alternans 

• Resting Heart Rate 

• MRI Scar Burden Imaging 

 



Non-Sustained Ventricular Tachycardia… 



Normal Signal-Averaged ECG SAECG with Late Potentials 





Epicardial ICD: 1980 
Secondary Prevention / > 2 Prior SCA Events 



SCD-HeFT: Mortality (n=2,521/ EF< 35) 

P=0.007 

NEJM 2005 



Pectoral ICD: 1996-Current 





EGM Tracing of Spontaneous VF Treated 
with ICD Shock 



EGM Tracing of  Afib and VT Treated with     

Anti-Tachycardia Pacing (ATP) 

 ATP 



Post MI SCD Risk / Time Course 

• The risk of sudden cardiac death post-MI is the highest in the 

first 30 days1,2   (2008 / 2005) 

– Post-MI patients with heart failure are at 4-6 times greater risk of 

sudden cardiac death in the first 30 days after MI 

• ICD Implant in first 40 d s/p MI in ” High Risk” Patients 

– DINAMIT (n=674;6-40 days / EF <35): HR 1.08 / p=0.66 

– IRIS (n=898;5-31 days / EF <40 or NSVT): HR 1.04 / p=0.78 

• Patient condition can improve from the benefits of 

optimized medical therapy3 

– Significant improvements in EF are observed over the initial 8-10 weeks post-MI 

– REFINE Study average relative improvement in EF was 18% at 8-10 weeks 

1 Adabag AS, et al. Sudden Death After Myocardial Infarction. JAMA 2008; 300: 2022-2029. 
2 Solomon SD, et al. S D in Patients with Myocardial Infarction and Left Ventricular Dysfunction, Heart Failure, or Both. NEJM 2005; 352: 2581-2588. 
3 Exner DV. Non-invasive Risk Stratification Early s/p MI–The Risk Estimation post Infarction Non-invasive Evaluation (REFINE). JACC. 2007; 50: 2275-2284. 
DINAMIT (NEJM  2005)  / IRIS  (NEJM 2009)  



LifeVest “Wearable Defib” 

(WCD) 

Zoll 



LifeVest Indications: “Vulnerable” Periods 

• Recent Intervention / SCA Risk (3 months) 

– PCI / CABG 

• Recent MI / SCA Risk (40 days) 

• Delay or Interruption of ICD Tx 

– Infection / Vascular / VT/VF Arrest with “Issues”  

• Bridge to Transplant  

• Inheritable Conditions During Risk Stratification 

• Syncope with “High” Risk SCA Profile 

• Newly Dx NIDCM with EF <35% (6-9 months) 



Contrast Enhanced Delayed Gadolinium 
Magnetic Resonance Imaging for Scar  

Zeiden-Shwirl et al. Heart Rhythm, Vol 12, No. 4, April 2015 



Scar Reentry VT 

WG Stevenson, U Tedrow in Zipes, Jalife Cardiac Electrophysiology 5th Edition 2009: 1097 



Distribution of Ventricular Fibrosis Assocaited 
with Life-Threatening VTA in Pts with NIDCM 

EF < 35% 

Chimura et al. 
JCEP 2015, 
26:1239-1246 

Fig. 1  SCD / VT or VF Requiring Therapy 



Cardiac Resynchronization Therapy (CRT) 

Right Atrial 

Lead 

Right Ventricular 

Lead 

Left Ventricular 

Lead 

LV Lead 



MADIT-CRT 
ICM / NIDCM w/ EF <  30% & QRS >  130 msec 

Moss et al. NEJM 2009;361:1329-38 



MADIT-CRT 

LV Volumes / EF @ 1 yr 



“Other” Potentially High Risk Patients 
Genetic Screening may Help 

• Primary Electrical / Ion Channel Disorder 

– Long QT / Short QT  

– Brugada Syndrome 

– CPVT (Catecholaminergic Polymorphic VT) 

– Early Repolarization (J waves Inferior / Lateral Leads) 

• Arrhythmogenic RV Dysplasia (ARVD/C) 

• Hypertrophic Cardiomyopathy 



38 y/old Female w/ Palp & Syncope 

QTc> 500 



38 y/old Female w/ Palp & Syncope (2) 



Long QT Risk Stratification 

Priori et al. NEJM 2003 348:1866-1874 



22 y/old Female w/ Recurrent Syncope 





Brugada Epidemiologic Stratification 









Hypertrophic Cardiomyopathy 

 Maron B.. NEJM 1987;316:780 



n= 368 

JACC VOL. 36:7 / 2000 



Appropriate ICD Use in High Risk HCM Patients 



ARVD/C: RBBB / Epsilon Waves / ST-T Changes 

Prontonotarios et al. 
JCEP 2015, 26:1204-
1210 



ARVD/C: Major / Minor Criteria 
(2 Major / 1 Major plus 2 Minor / 4 Minor) 



Risk Stratification in ARVD/C-Associated 
Desmosomal Mutation Carrier 

Proband Status / EKG Abnml / PVC Burden  

Bohnsale et al. 
Circ 
Arrhythmia 
Electrophysiol 
2013;6:569-578 

n=215 



Pt w/ Dx of “Idiopathic VF”…Labile EKG  
(Early Repol / Brugada / J Wave Syndrome…) 

Antzelevitch, Yan 
Heart Rhythm 
2010;7:549-558 



Not all Early Repolarization is Benign… 



Risk Class at Time of SCD 

Fig 1 Distribution of Clinical Status of Victims at Time of SCD 

Mitrani, Myerburg, Science Direct, Trends in CV Medicine 2015 



1o Prophylaxis SCD Risk Stratification 2016 

• Ejection Fraction 

• 12 Lead EKG  

– Intervals / Morphology (WPW / Brugada etc.) 

• Symptoms (Syncope / Palp / Sx CHF) 

• Physical Exam (Murmur / Gallop / Rales / E) 

• Family History (Syncope / SCD etc.) 

• Genetic Screening / MRI Scar Burden…?? 



“Know Your Number” Campaigns… 

• Cholesterol 

• Blood Pressure 

• Blood Sugar 

• $$ Amount to Retire… 

• Ejection Fraction… 

– Medtronic 



Courtesy of Medtronic 



Courtesy of Medtronic 





Utilization rates of ICDs for 10Prevention of SCD:  A 
2012 Calculation for a midwestern referral region 

• Health Info Exchange Database  

• N=1863 / 491 charts reviewed / EF < 35 % 

• Utilization Ratio for PPSCD ICD: 38 % 

• URs: 48 % Males / 21 % Females  (p=0.0002) 

• Most patients with PPSCD Indication NOT receiving 

ICD did NOT have mention of ICD in chart @ 

discharge or during outpatient follow-up. 

 
Hoang et al. Heart Rhythm 2014;11:849-855  



Under-Utilization of ICDs in Pts w/ HF 
The Current State of SCD Prophylaxis 

• Prospective Registry (n=707) / EF < 35 % 

• ICDs Implanted in 200 (28%) 

• Mortality: 37% w/o ICD / 25% w/ ICD (p=0.004) 

• Top Reason for NOT Getting ICD… 

– Option Not Discussed: n=74 (23.2%) 

– Patients Refused: n=72 (22.6%) 

– EF Improved: n=52 (16.3%) 

 
Pillarisetti et al. IPEJ 2015, 15(1):20-29 



Final Thoughts / Summary 

• EF(< 35%) “Best” SCD Risk Predictor… 

• Keep other Risk Factors in Mind… 

– Family Hx / Syncope / Abnormal EKG / Cardiac Hx & Sx 

– Genetic Screening / MRI Scar Imaging …stay tuned 

• CHF Tx Reduces Mortality / NOT Antiarrhythmics 

• ICD’s are Effective  

• CRT Adds Another  Level of Protection 

• Patient & Physician Awareness “Campaigns” 




