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Case: Case: M, 74 yr (Shin DC)M, 74 yr (Shin DC)
C. C.:C. C.: AcuteAcute--onset severe chest painonset severe chest pain

Present Illness:Present Illness:

2004. 4. 13 2004. 4. 13 새벽에새벽에 acuteacute--onset chest painonset chest pain으로으로 종합병원종합병원

에서에서 unstable anginaunstable angina로로 치료하던치료하던 도중도중 BPBP하강하강, , dyspneadyspnea
심하여져심하여져 전원됨전원됨

Past Past HxHx:: HTN(HTN(--), DM(), DM(--), smoker (2 p/40yrs)), smoker (2 p/40yrs)

COPD & COPD & BronchiectasisBronchiectasis (?) (?) 



V/S: 120/80 mmHg, 86 V/S: 120/80 mmHg, 86 bpmbpm, 36.6 , 36.6 ººCC, 16 RR, 16 RR

Chest: crackle on both lower lungs

(with inotropic agents)

Chest: crackle on both lower lungs



ECG

Acute STEMI, Acute STEMI, inferoposteriorinferoposterior wallwall



Chest X-Ray



Coronary Angiograms



After Primary Stenting
CypherCypher 3.0x18 mm at 3.0x18 mm at pp--LCxLCx

CypherCypher 2.75x18 mm at 2.75x18 mm at dd--LCxLCx



2 Days After Stenting

Sustained VTSustained VT



Gated Blood Pool SPECT
After 2 Weeks



Follow-up Without Event

•• The patient is stable for over 1 year The patient is stable for over 1 year 
•• AstrixAstrix 100 mg 100 mg qdqd

PlavixPlavix 75 mg 75 mg qdqd
TritaceTritace 2.5 mg 2.5 mg qdqd
LasixLasix 20 mg bid20 mg bid
AldactoneAldactone 25 mg bid25 mg bid
DilatrendDilatrend 6.25 mg 6.25 mg qdqd
DigoxinDigoxin 0.125 mg bid0.125 mg bid
CordaroneCordarone 200 mg 200 mg qdqd
MevalothinMevalothin 40 mg 40 mg qdqd



Do I recommend him a Do I recommend him a 
prophylactic ICDprophylactic ICD to prevent to prevent 

sudden cardiac death ?sudden cardiac death ?



Cardiac Mortality

•• In 1999 US,In 1999 US,
Total cardiac mortalityTotal cardiac mortality 730,000730,000
SCDSCD 460,000460,000 SCD SCD 

63%63%

NonNon--
SCD SCD 
37%37%

•• 80% of SCD victims 80% of SCD victims →→ not survive to dischargenot survive to discharge
50% of those who do survive 50% of those who do survive →→ die within 3 yrsdie within 3 yrs

the importance of the importance of primaryprimary and and secondarysecondary
preventionprevention of SCDof SCD



33Drug intoxicationDrug intoxication
77CerebrovascularCerebrovascular accidentsaccidents
99Gastrointestinal diseasesGastrointestinal diseases

1414SepsisSepsis
2424Respiratory failureRespiratory failure

NoncardiacNoncardiac (n = 58)(n = 58)
33HypertensionHypertension
77ValvularValvular heart diseasesheart diseases

13 (12.7%)13 (12.7%)Primary arrhythmic diseasesPrimary arrhythmic diseases
13 (12.7%)13 (12.7%)CardiomyopathyCardiomyopathy
72 (72 (70.6%70.6%))Coronary artery diseaseCoronary artery disease

Cardiac Cardiac (n = 102)(n = 102)
39 (39 (38.238.2%) %) →→ evidence of evidence of acuteacute

MI or ischemiaMI or ischemia

SCD: Etiology (Substrate and Triggers)

김영훈김영훈 외외

SCD in Korea SCD in Korea 

MulticenterMulticenter Trial Trial 

순환기순환기 20012001



Prevention of SCD in CAD

•• Pharmacologic treatmentsPharmacologic treatments

•• Primary prevention of SCD in CADPrimary prevention of SCD in CAD
–– MADIT IIMADIT II and and SCDSCD--HeFTHeFT
–– DINAMITDINAMIT
–– ICDsICDs for all patients after MI ?for all patients after MI ?



Medications to Reduce SCD

•• ββ--blockersblockers
•• ACE inhibitorsACE inhibitors
•• AngiotensinAngiotensin IIII--receptor blockers (Circ 2004;110:2618receptor blockers
•• AldosteroneAldosterone antagonistsantagonists
•• Statins

(Lancet 2001;357:1385(Lancet 2001;357:1385--90)90)

(JACC 1999;33:598(JACC 1999;33:598--604)604)

(Circ 2004;110:2618--26)26)

(NEJM 1999;341:709)(NEJM 1999;341:709)

Statins (Arch Intern Med 2005;165:62(Arch Intern Med 2005;165:62--7)7)



ββ--Blockers on SCDBlockers on SCD

HjalmarsonHjalmarson A, AJC 1997;80:35JA, AJC 1997;80:35J--39J39J



CarvedilolCarvedilol on SCD after AMIon SCD after AMI

CAPRICORNCAPRICORN trialtrial ((CarvedilolCarvedilol PostPost--Infarct Survival Control Infarct Survival Control 
in Left Ventricular Dysfunction)in Left Ventricular Dysfunction)

CarvedilolCarvedilol

PlaceboPlacebo

<0.0001<0.00010.240.240.9%0.9%3.9%3.9%VT or VFVT or VF

<0.0001<0.00010.370.372.7%2.7%7.0%7.0%Any Any VAsVAs

ppHRHRCarvedilolCarvedilolPlaceboPlacebo

JACC 2005;45:525JACC 2005;45:525--3030



Spironolactone on SCD: RALESRALES trialtrial

CHF & EF CHF & EF ≤≤35%35%

NEJM 1999;341:709NEJM 1999;341:709--1717



Eplerenone (selective aldosterone blocker) on SCD
EphesusEphesus trialtrial ((EplerenoneEplerenone PostPost––Acute Myocardial Infarction Heart Acute Myocardial Infarction Heart 

Failure Efficacy and Survival Study )Failure Efficacy and Survival Study )

EplerenoneEplerenone vs. placebo in MI survivorvs. placebo in MI survivor
(3(3--14 days after AMI, EF 14 days after AMI, EF ≤≤40%, CHF)40%, CHF)

Pitt B, NEJM 2003;348:1309Pitt B, NEJM 2003;348:1309--2121



ACE Inhibitors on SCD after AMI

JACC 1999;33:598JACC 1999;33:598--604604

0.800.80

CHFCHF
Depressed LV functionDepressed LV function

Circulation 2004;110:1413Circulation 2004;110:1413--77

RamiprilRamipril

PlaceboPlacebo

RR 0.79, P=0.028RR 0.79, P=0.028

Without CHF or overt LV Without CHF or overt LV 
dysfunction (HOPE)dysfunction (HOPE)



Statins on Ventricular Arrhythmias

N = 281 pts with CAD N = 281 pts with CAD 
after ICDafter ICD

Mean Mean f/uf/u = 10 mo

No No StatinStatin

StatinStatin

HR 0.60, p = 0.01HR 0.60, p = 0.01

= 10 mo

Chiu, AJC 2005;95:490Chiu, AJC 2005;95:490--11



Amiodarone on SCD in Ischemic CHF
SCDSCD--HeFTHeFT (Sudden Cardiac Death in Heart Failure Trial)(Sudden Cardiac Death in Heart Failure Trial)

NEJM 2005;352:225NEJM 2005;352:225--3737



Prevention of SCD in CAD

•• Pharmacologic treatmentsPharmacologic treatments

•• Primary prevention of SCD in CADPrimary prevention of SCD in CAD
–– MADIT IIMADIT II and and SCDSCD--HeFTHeFT
–– DINAMITDINAMIT
–– ICDsICDs for all patients after MI ?for all patients after MI ?



MADIT II ((MulticenterMulticenter Automatic Defibrillator Implantation Trial)Automatic Defibrillator Implantation Trial)

Inclusion CriteriaInclusion Criteria
–– Pts with aPts with a prior MIprior MI 1 month or more 1 month or more before entrybefore entry

–– EF <30%EF <30%

–– No requirement of NSVT or EPSNo requirement of NSVT or EPS

Moss, NEJM 2002;346:877Moss, NEJM 2002;346:877--8383



MADIT II:
Patients Patients 
CharacteristicsCharacteristics

Moss, NEJM 2002;346:877Moss, NEJM 2002;346:877--8383



MADIT II: AllAll--cause Mortalitycause Mortality

HR 0.69, p = 0.016HR 0.69, p = 0.016

Moss, NEJM 2002;346:877Moss, NEJM 2002;346:877--8383



MADIT II:
Subgroup Subgroup 
AnalysesAnalyses

Moss, NEJMMoss, NEJM

2002;346:8772002;346:877--8383



SCD-HeFT (Sudden Cardiac Death in Heart Failure Trial)(Sudden Cardiac Death in Heart Failure Trial)

DCM + CAD and CHF

EF < 35%

NYHA Class II or III

6 minute walk, Holter
R BardyBardy, NEJM, NEJM

2005;352:2252005;352:225--3737

AmiodaronePlacebo ICD



SCD-HeFT
Baseline Enrollment Characteristics

• CHF duration 24.5 mo (8.1, 59.4)
• LV EF 25.0 (20.0, 30.0)
• NYHA II, III 70%, 30%
• Ischemic, non-ischemic 52%, 48%
• 6 minute walk 1130 ft (840, 1360)
• Diabetes 30%

BardyBardy, NEJM 2005;352:225, NEJM 2005;352:225--3737



SCD-HeFT
Background Medications

47%47%38%38%StatinStatin
55%55%56%56%AspirinAspirin
80%80%82%82%Loop diureticsLoop diuretics
31%31%19%19%SpironolactoneSpironolactone
78%78%69%69%ββ--BlockersBlockers
87%87%96%96%ACE I or ARBACE I or ARB
72%72%85%85%ACE IACE I

Last F/ULast F/UBaselineBaseline

BardyBardy, NEJM 2005;352:225, NEJM 2005;352:225--3737



SCD-HeFT: AllAll--cause Mortalitycause Mortality

BardyBardy, NEJM 2005;352:225, NEJM 2005;352:225--3737



SCDSCD--HeFT: HeFT: Primary ConclusionsPrimary Conclusions

1.1. In class II or III CHF pts with EF In class II or III CHF pts with EF << 35% on good 35% on good 
background drug therapy, the mortality rate for background drug therapy, the mortality rate for 
placeboplacebo--controlled patients is controlled patients is 7.2%7.2% per yearper year over 5 over 5 
yearsyears

2.2. Simple, single lead, shockSimple, single lead, shock--only only ICDsICDs decrease decrease 
mortality by 23%mortality by 23%

3.3. AmiodaroneAmiodarone, when used as a primary preventative , when used as a primary preventative 
agent, does agent, does not improve survivalnot improve survival

BardyBardy, NEJM 2005;352:225, NEJM 2005;352:225--3737



Should all patients after Should all patients after AMIAMI
with with depressed LV functiondepressed LV function

receive receive ICDsICDs ? ? 



DINAMIT (Defibrillator in Acute Myocardial Infarction Trial)(Defibrillator in Acute Myocardial Infarction Trial)

Inclusion CriteriaInclusion Criteria
–– Recent MIRecent MI (6 ~ 40 days)(6 ~ 40 days)

–– EF <35%EF <35% & & abnormal HRVabnormal HRV (SDNN (SDNN ≤≤ 70 ms or 2470 ms or 24--hr hr 
RR RR ≤≤ 750 ms)750 ms)

–– Age 18 ~ 80 yrsAge 18 ~ 80 yrs

HohnloserHohnloser SH, NEJM 2004;351:2481SH, NEJM 2004;351:2481--88



DINAMITDINAMIT
Key Baseline CriteriaKey Baseline Criteria

747 ms747 ms745 ms745 ms2424--hr RRhr RR

61 ms61 ms61 ms61 msSDNNSDNN

28%28%28%28%LVEFLVEF

ControlControlICDICD

HohnloserHohnloser SH, NEJM 2004;351:2481SH, NEJM 2004;351:2481--88



DINAMIT: DINAMIT: AllAll--cause Mortalitycause Mortality

HohnloserHohnloser SH, NEJM 2004;351:2481SH, NEJM 2004;351:2481--88



DINAMIT:DINAMIT:
Arrhythmic and Arrhythmic and 
Nonarrhythmic Nonarrhythmic 
DeathDeath

HohnloserHohnloser SH SH 
NEJM 2004;351:2481NEJM 2004;351:2481--88



Differences on 1º Prevention Trials

30 mo30 mo45.5 mo45.5 mo20 mo20 moFollowFollow--upup
40%40%30%30%25%25%NYHA IIINYHA III
28%28%25%25%23%23%LVEFLVEF

18 day18 day24.4 mo24.4 mo6.5 yr6.5 yrTime from most Time from most 
recent MIrecent MI

616160606464AgeAge
6746742,5212,5211,2321,232PatientsPatients

DINAMITDINAMITSCDSCD--HeFTHeFTMADIT IIMADIT II



MADIT II: MADIT II: 
Survival in pts with recent MI vs. remote MISurvival in pts with recent MI vs. remote MI

Wilber, Circulation 2004;109:1082Wilber, Circulation 2004;109:1082--44



MADIT II: MADIT II: 
Effect of the ICD by Elapsed Time From MI Effect of the ICD by Elapsed Time From MI 

Wilber, Circulation 2004;109:1082Wilber, Circulation 2004;109:1082--44



DINAMIT & MADIT II fail to demonstrate DINAMIT & MADIT II fail to demonstrate 
survival benefit survival benefit during 18 moduring 18 mo after MIafter MI



Triaging Patients for 1º
Preventive ICD Therapy



Insurance Coverage
이전의이전의 심근경색환자심근경색환자, , 관상동맥질환자관상동맥질환자 또는또는 좌심좌심

기능부전환자기능부전환자 중에서중에서 아래의아래의 세가지세가지 모두에모두에 해당해당

되는되는 경우경우

(1) (1) 30% 30% 이하의이하의 low EF low EF 

(2) (2) 비지속성비지속성 심실빈맥심실빈맥

(3) (3) 임상전기생리학적검사임상전기생리학적검사((EPSEPS))상상 심실세동심실세동이이

나나 지속성지속성 심실빈맥이심실빈맥이 유발되는유발되는 경우경우



All DINAMIT Patients
•• had an indicator of had an indicator of autonomic dysfunctionautonomic dysfunction (abnormal (abnormal 

heartheart--rate variability, elevated HR at rest) rate variability, elevated HR at rest) →→ possibility that possibility that 
presence of marker of autonomic dysfunction presence of marker of autonomic dysfunction 
identified identified a patient cohorta patient cohort at at hhigh risk for death igh risk for death 
due to progressive HFdue to progressive HF

•• Further studies to determine whether pts with Further studies to determine whether pts with 
impaired autonomic functionimpaired autonomic function late after MIlate after MI do not do not 
obtainobtain a survival benefit from ICD therapya survival benefit from ICD therapy



MADIT II Criteria
•• Only Only 50%50% of pts with MADIT II indications for ICD of pts with MADIT II indications for ICD 

txtx received received txtx for for VTAsVTAs within 3 yrs after within 3 yrs after 
implantationimplantation

•• As compared withAs compared with 74%74% of pts with a prior MI who of pts with a prior MI who 
received an ICD for received an ICD for 22ºº prevention of sudden prevention of sudden 
deathdeath



Better Risk-stratification Techniques

•• To identify the pts at To identify the pts at high risk for sudden deathhigh risk for sudden death
who are who are most likely to benefitmost likely to benefit from prophylactic from prophylactic 
ICD use.  (for costICD use.  (for cost--effective use of ICD effective use of ICD txtx))

•• Prophylactic ICD Prophylactic ICD txtx needs to needs to be individualizedbe individualized
according to ptaccording to pt’’s s risk of sudden cardiac deathrisk of sudden cardiac death and and 
the the competing risk of death from other causescompeting risk of death from other causes
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