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Implantable Cardioverter-defibrillator for Primary Prevention of Sudden Cardiac
Death in Non-ischemic Cardiomyopathy

Mi-Na Kim and Seong-Mi Park
Division of Cardiology, Department of Internal Medicine, Korea University College of Medicine, Seoul, Korea

The insertion of implantable cardioverter-defibrillators (ICD) in patients with non-ischemic cardiomyopathy (NICM) has been
recommended by recent guidelines. However, current evidence shows limited benefits to inserting ICDs in patients with NICM.
Recently, the defibrillator implantation in patients with non-ischemic systolic heart failure (DANISH) trial, a large randomized trial
of more than 1,100 patients with NICM, was conducted to compare the primary prevention of all-cause mortality between optimal
medical therapy, cardiac resynchronization therapy, and ICD implantation. The DANISH trial revealed no differences in all-cause
mortality between the groups after 5 years. However, in patients younger than 68 years of age, the rate of death from any cause was
significantly lower in the ICD group compared to the control group. In addition, the rate of sudden cardiac death was lower in the
ICD group compared to the control group in patients under 68 years. The results of DANISH will likely change guidelines about the
insertion of ICD in patients with NICM, and encourage the use of ICD in patients with NICM. (Korean J Med 2017;92:17-23)
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Table 1. The summary of randomized controlled trials about benefit of implantable cardioverter-defibrillator for the primary prevention
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of sudden cardiac death
No. ran- Follow- Demographics Result
Inclusion diomized up Age LVEF Medication Primary Sudden
criteria (NICM) (mean, (mean, (mean, (% of study pop- end point cardiac
mo) y) %) ulation) death
CAT LVEF <30% ACEI/ARB 96%
NYHA II-1IT 104 66 52 24 Beta-blocker 3% Negative NR
NICM MRA NR
AMIOVIRT ~ LVEF <35% ACEi/ARB 85%
NYHA TII- IV 103 24 59 23 Beta-blocker 51% Negative Negative
NICM MRA 20%
DEFFINITE ~ LVEF <35% ACEI/ARB 96%
NYHA II-1II 458 29 58 21 Beta-blocker 85% Negative Positive
NICM MRA NR
COMPANION  LVEF <35% ACEI/ARB 89%
QRS >120 Beta-blocker 67%
msec 397 148165 67 22 Positive  NR
NYHA III-IV MRA 55%
NICM or ICM
1 0,
ST LVEF <35% gsf-]{)ﬁlzfer 32‘;; amiodaro All-cause
NYHA II-11I 792 455 60 25 Positive  NR
NICM or ICM MRA 31%
DANISH LVEF <35% ACEi/ARB 96%
NT-proBNP >
200pgmL 1116 676 64 o5 Detablocker - 92% Negative Positive
NYHAT-IV MRA 58%
NICM

No., number; NICM, non-ischemic cardiomyopathy; Ref, reference; CAT, cardiomyopathy trial; LVEF, left ventricular ejection fraction;
NYHA, New York Heart Association; ACFEi, angiotensin converting enzyme inhibitor; ARB, angiotensin-receptor blocker; MRA, miner-
alocorticoid-receptor antagonist; NR, not reported; ICD, Implantable cardioverter-defibrillator; AMIOVIRT, amiodarone versus implant-
able defibrillator; DEFFINITE, defibrillators in non-ischemic cardiomyopathy treatment evaluation, COMPANION, comparison of medi-
cal therapy, pacing, and defibrillation in heart failure; CRT, cardiac resynchronization therapy; SCD-HeFT, sudden cardiac death in heart
failure trial; ICM, ischemic cardiomyopathy; DANISH, defibrillator implantation in patients with nonischemic systolic heart failure;

NT-proBNP, N-terminal pro-brain natriuretic peptide.
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Table 2. The indications of implantable cardioverter-defibrillator for the primary prevention of sudden cardiac death in current guide-
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Recommendations

Class"

Level’

Ref

2013 ACCF/AHA  Implantable cardioverter-defibrillator (ICD) therapy is recommended for primary pre-
vention of sudden cardiac death (SCD) to reduce total mortality in selected patients with
nonischemic dilated cardiomyopathy or ischemic heart disease at least 40 days post-my-
ocardial infarction (MI) with left ventricular ejection fraction (LVEF) of 35% or less
and NYHA class II or Il symptoms on chronic guideline-directed medical therapy
(GDMT), who have reasonable expectation of meaningful survival for more than 1 year

ICD therapy is recommended for primary prevention of SCD to reduce total mortality in
selected patients at least 40 days post-MI with LVEF of 30% or less, and NYHA class I
symptoms while receiving GDMT, who have reasonable expectation of meaningful
survival for more than 1 year

ICD is of uncertain benefit to prolong meaningful survival in patients with a high risk of
non-sudden death such as frequent hospitalizations, frailty, or severe comorbidities

2016 ESC Primary prevention

An ICD is recommended to reduce the risk of sudden death and all-cause mortality in pa-
tients with symptomatic heart failure (NYHA Class II-III), and an LVEF < 35% de-
spite > 3 months of optimal medical therapy, provided they are expected to survive
substantially longer than one year with good functional status, and they have:

Ischemic heart disease (unless they have had an MI in the prior 40 days)
Dilated cardiomyopathy

ICD therapy is not recommended in patients in NYHA Class IV with severe symptoms
refractory to pharmacological therapy, unless they are candidates for CRT, a ven-
tricular assist device, or cardiac transplantation.
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ACCF/AHA, American College of Cardiology Foundation/American Heart Association; NYHA, New York Heart Association; ESC,

European society of cardiology; CRT, cardiac resynchronization therapy.
*Class of recommendation.
"Level of evidence.
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Table 3. The reimbursement indication of implantable cardioverter-defibrillator in congestive heart failure by Korean National Health
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