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Guideline

• ICD therapy is indicated in patients who are survivors of cardiac 
arrest due to ventricular fibrillation or hemodynamically unstable 
sustained ventricular tachycardia after evaluation to define the 
cause of the event and to exclude any completely reversible 
causes

• Coronary Spasm: Reversible Cause?

Guidelines for Device-Based Therapy of Cardiac Rhythm Abnormalities J Am Coll Cardiol 2008;51:e1-62
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VA With ASCD and ICD ?
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ASCS patients are Younger, More likely to be Male

Park TK, Yang JH et al. Int J Cariol. 2018;273:39-43



ASCD Patients Had Poorer Outcome

Park TK, Yang JH et al. Int J Cariol. 2018;273:39-43



ASCD Patients Had More Arrest or MI

Park TK, Yang JH et al. Int J Cariol. 2018;273:39-43
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ICD Impact

Park TK, Yang JH et al. Int J Cariol. 2018;273:39-43

- 38 ASCD Patients received ICD during index Hospitalization.

- None of these patients suffered from cardiac arrest or AMI.

- 12.1% (64) w/o ICD experienced cardiac arrest or AMI (P=0.009).







Eligible For the Trial

• <6months of randomization

• Documented VF or rapid VT

• Documented coronary spasm

- Spontaenous spasm with STE

- Positive provocation CAG

• No other heart diseases associated with    sudden 

cardiac death



Ergonovine CAG

• To definitely rule out significant coronary artery disease, all ASCD 

patients will receive coronary angiography

• When coronary angiogram shows normal coronary artery, patients 

will receive ergonovine provocation test

• The definition of positive result is total or subtotal (>90% luminal 

diameter narrowing) occlusion in ergonovine provocation coronary 

angiography.



Primary Outcome

• Death from any cause at the 5 years of follow-up 



Secondary Outcome
• Cardiac death

• Death from arrhythmia 

• Cardiac arrest defined as sudden loss of consciousness requiring 
direct-current

• cardioversion or defibrillation to restore consciousness or a stable 
blood pressure and rhythm.

• Recurrence of ventricular tachyarrhythmia (ventricular tachycardia or 
fibrillation)

• Hospitalization due to unstable angina, acute myocardial infarction, 
heart failure, cardiac arrhythmia

• Appropriate ICD therapies defined as device-administered 
antitachycardia or defibrillation treatment for ventricular 
tachyarrhythmia that had not terminated spontaneously

• Inappropriate ICD therapies

• Major device-related complications

• Stroke



Inclusion Criteria 

• Age 18 years or older

• Patients experienced successfully resuscitated cardiac arrest due to 
documented ventricular fibrillation or sustained rapid ventricular 
tachycardia within 6 months of randomization

• Diagnosed as variant angina, defined by spontaneous coronary spasm 
with ST elevation (≥0.1mV) in the coronary angiogram and/or documented 
coronary spasm on ergonovine provocation coronary angiography



Exclusion Criteria
• Significant (>50%) coronary artery stenosis on coronary angiography

• Organic heart disease known to be associated with sudden cardiac arrest.

- Heart failure with reduced ejection fraction (LV EF < 35%)

- Presence of LV akinesia or aneurysm

- Hypertrophic cardiomyopathy

- Arrhythmogenic right ventricular dysplasia

• CHF New York Heart Association functional class III or IV

• prior history of atrial or ventricular arrhythmia requiring class I or III antiarrhythmic 
drugs (flecainide, propafenone, amiodarone, sotalol and dronedarone)

• Prior catheter ablation for ventricular arrhythmia

• Primary cardiac electrical diseases (long QT syndrome, Brugada syndrome, 
catecholaminergic polymorphic ventricular tachycardia)

• Prior pacemaker or ICD

• 2nd or 3rd degree AV block not related to coronary ischemia, requiring permanent 
pacemaker

• Patients with poor neurologic outcome (defined as cerebral performance category 
scale ≥3) 

• Life expectancy <2years

• Psychiatric illnesses that may be aggravated by device implantation or that may 
preclude systematic follow-up



Ergonovine CAG

• Total 

• Subtotal (90% luminal diameter narrowing)

Diffuse Intermediate Narrowing (X)



Ergonovine CAG



Ergonovine CAG



OMT

• Management of daily life (correction of risk factors)

✓Smoking cessation, no or moderate drinking

✓Maintenance of ideal body weight, avoidance of 
excessive fatigue and mental stress

✓Blood pressure control, correction of impaired 
glucose tolerance and lipid abnormalities

• Calcium-channel blockers

• Long-acting nitrates

• Nicorandil



ICD implantation

• A single-coil ICD will be implanted according to available clinical practice 
guideline within 30 days after randomization.

• Patients receiving ICD therapy will be followed up every 3-6 months for 
clinical review, device interrogation, and capacitor reform or in the event of 
symptom onset or device discharge.

• Cost 



Sample size calculation

• A two-sided log-rank test with an 

overall sample size of 140 subjects 

(70 in the control group and 70 in 

the treatment group) achieves 

80.0% power at a 0.05 significance 

level to detect a hazard ratio of 

0.187 when the proportion of the 

surviving in the control group is 

0.85. The study lasts for 2 time 

periods of which subject accrual 

(entry) occurs in the first time 

period. The assumed event rates 

are 3% in ICD plus OMT arm and 

15% in OMT arm at 5 years. 

J Am Coll Cardiol. 2016 Jul 12;68(2):137-45
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