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| Abstract |

Sudden cardiac death (SCD) refers to the unexpected natural death from a cardiac cause
within a short time period, generally within an hour from the onset of symptoms, in a person
without any prior fatal condition. Despite the tremendous advances in the field of cardiovascular
medicine, the incidence of SCD continues to rise. In 60 to 80 percent of cases, SCD occurs in
the patients with coronary artery disease. Most instances of SCD are thought to involve ventri-
cular tachycardia degenerating to ventricular fibrillation and subsequent asystole. Since the
implantable cardioverter defibrillator (ICD) is effective in terminating ventricular tachycardia and
fibrillation, the application of ICD has increased markedly. However, the application of ICD needs
to be individualized for the patient, similar to drug therapies in LV systolic dysfunction. This
review discusses the current understanding on SCD, risk stratification, and management goals

for reducing SCD, particularly with the ICD usage.
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Sudden Cardiac Death

Figure 1. The pathogenesis of sudden cardiac death. Structural
cardiac abnormalities are commonly defined as the
causative basis for sudden cardiac death. However,
functional alterations of the abnormal anatomical
substrates are usually required to alter stability of the
myocardium, permitting a potentially fatal arrhythmia
to be initiated.
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Sudden Cardiac Death

Table 1. Summary of noninvasive risk-stratification techniques for identifying patients with coronary artery disease who are at risk for
sudden cardiac death.

Technique

Conclusion

Left ventricular ejection
fraction (LVEF)

Low LVEF is a well-demonstrated risk factor for SCD.

Although low LVEF has been effectively used to select high-risk patients for application of therapy to prevent
sudden arrhythmic death, LVEF has limited sensitivity: the majority of SCDs occur in patients with more
preserved LVEF.

ECG

QRS duration

QT interval and
QT dispersion

Signal-averaged ECG
(SAECG)

Short-term HRV

Most retrospective analyses show increased QRS duration is likely a risk factor for SCD.
Clinical utility to guide selection of therapy has not been tested.

Some retrospective analyses data show that abnormalities in cardiac repolarization are risk factors for SCD.
Clinical utility to guide selection of therapy has not yet been tested.

An abnormal SAECG is likely a risk factor for SCD, based predominantly on prospective analyses.
Clinical utility to guide selection of therapy has been tested, but not yet demonstrated.

Limited data link impaired short-term HRV to increased risk for SCD.
Clinical utility to guide selection of therapy has not yet been tested.

Holter

Ventricular ectopy
and NSVT

Long-term HRV

The presence of ventricular arrhythmias (VPBs, NSVT) on Holter monitoring is a well-demonstrated
risk factor for SCD.

In some populations, the presence of NSVT has been effectively used to select high-risk patients for
application of therapy to prevent sudden arrhythmic death. This may also have limited sensitivity.

Low HRV is a risk factor for mortality, but likely is not specific for SCD.
Clinical utility to guide selection of therapy has been tested, but not demonstrated.

Heart rate turbulence Emerging data show that abnormal heart rate turbulence is a likely risk factor for SCD.

Clinical utility to guide selection of therapy has been tested, but not yet demonstrated.

Exercise test/functional status

Exercise capacity
and NYHA class

Heart rate recovery
and recovery
ventricular ectopy

T-wave alternans

Increasing severity of heart failure is a likely risk factor for SCD, although it may be more predictive
of risk for progressive pump failure.
Clinical utility to guide selection of therapy has not yet been tested.

Limited data show that low heart rate recovery and ventricular ectopy during recovery are risk
factors for SCD.
Clinical utility to guide selection of therapy has not yet been tested.

A moderate amount of prospective data suggests that abnormal T-wave alternans is a risk factor for SCD.
Clinical utility to guide selection of therapy has been evaluated, but the results to date are inconsistent.

Baroreceptor
sensitivity

A moderate amount of data suggests that low BRS is a risk factor for SCD.
Clinical utility to guide selection of therapy has not yet been tested.

HRV: heart rate variability, NSVT: non-sustained ventricular tachycardia, SCD: sudden cardiac death
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Table 2. Summary of estimated incidence, relative risks and proposed therapies for ventricular arrhythmias post-myocardial infarction

Post-myocardial

Arrhythmia type infarction phase Incidence Relative risk Proposed therapy
PVCs > 10/h Acute 65~80% ~1 PVC suppression not shown to reduce
Subacute/chronic 20~26% 241t03.0at1to3ys mortality; amiodarone decreases
arrhythmic deaths
Nonsustained VT Acute 20~28% <13h: ~1 Correct ischemia, electrolyte;
13t024h:1.0t0 7.5 d/c proarrhythmic agents
Subacute/chronic 7~12% 1.7t03.2at05t03ys
Sustained Acute 1.8~2.0% 26tob.0at1to2ys Correct ischemia, electrolyte;
mornomorphic Subacute/chronic 1.5~2.0% 6.1t09.1at1t03ys d/c proarrhythmic agents; cosider
VT revascularization; beta-blocker,
antiarrhythmic, ICD, catheter ablation
Polymorphic Acute 3~5% 20 to 25 acutely; Prompt defibrillation;
VT or VF ~1 for survivors restore vessel patency
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Figure 2. Prevention of sudden cardiac death. The identification and control of athero-
sclerotic risk factors are important to prevent the sudden cardiac death.

CAD: coronary artery disease, SCD: sudden cardiac
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Sudden Cardiac Death

Table 3. Primary prevention of sudden cardiac death in ischemic or non-ischemic cardiomyopathy with implantable cardioverter

defibrillator.
T 0
) Control NO. of ) Mean Mortality (%)
Trial : Population follow-up Control ICD p-viue
therapy patients .
(Mo) patient
MADIT | Antiarrhythmic 196 Prior MI; 27 39 16 0.009
therapy LVEF<35%
CABG-Patch Antiarrhythmic 900 Patients scheduled 32 21 22 0.64
therapy for CABG; LVEF<35%
positive SAECG
MUSTT Conventional 704 Prior MI; LVEF<40%; 39 48 24 0.001
therapy NSVT; inducible VT on
EP study
MADIT Il Conventional 1,232 Prior MI; 20 20 14 0.007
therapy LVEF<30%
DINAMIT Conventional 674 Recent MI (within 6~40 d), 39 18 17 0.66
therapy LVEF<35%
impaired cardiac autonomic
modulation(HRV)
CAT Conventional 104 NYHA 1I/11l, NIDCM, 66 31 26 0.554
therapy LVEF<30%
asymptomatic NSVT
AMIOVIRT Amiodarone 103 NYHA I-lll, NIDCM, 36 12 13 0.80
LVEFL35%,
asymptomatic NSVT
DEFINITE Conventional 458 NIDCM, 29 12 17 0.08
therapy LVEF<36%, NSVT
or PVCs
SCD-HeFT Conventional 2,521 NYHA 1I/1Il CHF(ischemic & 45.5 29 22 0.007

therapy

nonischemic), LVEF<35%
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