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Prediction of Appropriate Discharge of Implantable Cardioverter Defibrillator (ICD) by Impaired
Myocardial Perfusion Quantified by Resting Gated Tomographic Imaging
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Fig. 1 Schematic representation of a polar map technique
using the software program "Perfusion and Functional
Analysis for Gated SPECT (pFAST)" (Ref. 12). Myocardial
perfusion abnormality score (MPA) on a myocardial perfusion
image was calculated by summation of %uptake scores in
25 left ventricular segments.
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Table 1A Clinical characteristics of patients with ICD implantation

n=76
Clinical
Age, years 52 £ 15 (15-79)
Gender (Male/Female) 5224
NYHA class VIV/II/IV 15/13/5/4
LVDd, mm 53+11
LVEF, % 51+17
<30% 11 (14%)
BNP (pre-ICD implantation), pg/ml 162.4 +185.3
Myocardial perfusion abnormality score 11+13
Indication for ICD
Primary/Secondery prevention 26 (34%)/50 (66%)
Complicated disease
Congestive heart disease 37 (49%)
Diabetes mellitus 13 (17%)
Hypertension 16 (21%)
Chronic renal failure 5 (7%)
Underlying heart disease
CAD (Previous myocardial infarction) 11 (15%)
Cardiomyopathy 39 (51%)
HCM 8(1 I‘Vy
DCM 23 (30%)
Secondary cardiomyopathy 8 (11%)
Non-organic heart diseases 26 (34%)
Brugada syndrome 14 (18%)
ARVC 7(9%
Long QT syndrome 2 53%;
Idiopathic ventricular fibrillation 3 (4%)

Values are shown as mean =SD. ARVC: arrhythmogenic right ventricular cardiomyopathy,

BNP: brain natriuretic peptide, CAD: coronary heart disease, DCM: dilated cardiomyopathy, HCM:
hypertrophic i pathy, ICD: implantable cardioverter defibrillator, LVDd: left ventricular
end-diastolic dimension, LVEF: left ventricular ejection fraction, NYHA: New York Heart Association.
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Table 1B Medication and prognosis of patients with ICD implantation

n=76
Therapy
Duretics 23 (30%)
Spironolactone 22 (29%)
Digitalis 3 (4%)
ACE-1 11 (14%)
ARB 22 (29%)
Beta Blocker 16 (21%)
Amiodarone 25 (33%)
Bepridil 3 (4%)
Verapamil 2 (3%)
Nitrates/Nicorandil 7 (9%)/6 (8%)
Calcium channel blocker 6 (8%)
Antiarrhythmic class IA/IC 7 (9%)/4 (5%)
Mexiletine 16 (21%)
Cardiac resynchronization therapy (CRT) 2 (3%)
Radiofrequency catheter ablation 4 (5%)
PCI/CABG 1 (1%)/0 (0%)
Intervals until ICD discharge, months 18 £ 15 (1-61)
Prognosis
urvived 70 (92%)
Death 6 (8%)
Pump failure death 6 (100%)
ICD discharge 30 (39%)
ICD electrical storm-discharge 9 (12%)

Values are shown as mean £ SD.

ACE-I: angiotensin converting enzyme inhibitors, ARB: angiotensin II receptor blockers, CABG:
coronary artery bypass grafting, ICD: implantable cardioverter defibrillator, PCI: percutaneous
coronary intervention.
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Table 2A Comparisons of patients backgrounds ICD Discharge (7 = 30)ICD Non-discharge (n = 46) p-value
Clinical

Age, years (range) 5217 52+14 NS

Gender (male/female) 24:6 28:18 0.079
NYHA class (I/II/INI/IV) 7/7/4/0 8/6/1/4 0.096
LVDd, mm 56+ 11 50+10 0.0207
LVEF, % 43+17 56+15 0.002¢
=30% 7(23%) 4(9%) 0.076
BNP (pre-ICD implantation) 189 + 178 148 £ 191 NS
Myocardial perfusion abnormality score 18.3+173 68+6.7 0.000#
Indication for ICD implantation
Primary/Secondery prevention 173 23/23 0.001%
Complicated disease
CHF 19 (63%) 18 (39%) 0.039*
Diabetes mellitus 9(30%) 4 (9%) 0.016*
Hypertension/CRF 7(23%)/2 (7%) 9 (20%)/3 (7%) NS
Underlying heart disease
CAD (Previous myocardial infarction) 7(23%) 4(9%) 0.076
Cardiomyopathy
HCM 1 s}"/? 7 (15%, 0.099
DCM . 8(279 n} 9 (20%: NS
Secondery cardiomyopathy 8(27% 9 (20% NS
Non organic heart disease
Brugada syndrome 1(3%) 13 (28%) 0.006"
Arrythmogenic right ventricular cardiomyopathy 2 (7%) 5(11%) NS
Long QT syndrome 1(3%) 1(2%) NS
Idiopathic VF 2(7%) 1(2%) NS

Values are shown as mean +SD. p-value < 0.05 was shown by #.
ARVC: arrhythmogenic right ventricular cardiomyopathy, BNP: brain natriuretic peptide, CAD: coronary heart disease, CHF:
congestive heart failure, CRF: chronic renal failure, DCM: dilated cardi HCM: ic cardi 1cD:
implantable cardioverter defibrillator, LVDd: left ventricular end-diastolic dimension, LVEF: left ventricular ejection fraction,
NYHA: New York Heart Association.

Table 2B Comparisons of patients therapy and prognosis .
ICD Discharge (7 = 30)ICD Non-discharge (n = 46) p-value

Therapy
Duretics 12 (40%) 11 (24%) NS
Spironolactone 14 (47%) 8 (17%) 0.006*
Digitalis 1(3%) 2 (4%) NS
ACE-1 8(27%) 3 (7%) 0.015%
ARB 11 (37%) 11 (24%) NS
Beta blocker 21 (70%) 19 (41%) 0.014%
Amiodarone 12 (40%) 13 (28%) NS
Bepridil 1(3%) 2 (4%) NS
Verapamil 1(3%) 1(2%) NS
Nitrates/Nicorandil 4 (13%)/4 (13%) 3 (7%)/2 (4%) NS
Calcium channel blocker 3(10%) 3(7%) NS
Antiarthythmic class IA/IC 3 (10%)/3 (10%) 4(9%)/1 (2%) NS
Mexiletine 10 (33%) 6 (13%) 0.034%
Cardiac resynchronization therapy (CRT) 3(10%) 0(0%) 0.029%
Radiofrequency catheter ablation 1(3%) 4 (9%) NS
PCI/CABG 1(3%)/2 (1%) 1(2%)/0 (0%) NS
Intervals until appropriate ICD discharge, months 7 + 8 (1-34) 2613 (2-61) 0.000%
Prognosis
Survived 24 46
Death 6 0
Non-cardiac death 0 -
Cardiac death 6
Pump failure death 6 -
ICD electrical storm discharge 9 0

Values are shown as mean £SD. p-value < 0.05 was shown by #.
ACE-I: angiotensin converting enzyme inhibitors, ARB: angiotensin I1 receptor blockers, CABG: coronary artery bypass grafting,
ICD: i B illator, PCI: coronary intervention.
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Table 3 Multivariate logistic regression analysis for appropriate ICD discharge

95% C.1. for risk ratio

Wald p-value  Risk ratio lower - upper
MPA 10.118 0.001 1.043 1.016 - 1.070
CRT 5.596 0.018 6.963 1.395 - 34756
(Non) Brugada syndrome ~ 0.112
Spironolactone 0.156
Age 0.236
Mexiletine 0.408
LVEF 0.565
ACEI 0.685
CHF 0.747
LVDd 0.747
DM 0.997

ACEL: angiotensin converting enzyme inhibitor, CHF: cngestive heart failure, C.I.: confidential interval,
CRT: cardiac resynchromzation therapy, DM: Diabetes Mellitus, LVDd: left ventricular end-diastolic
Dimension, LVEF: left ventricular ejection fraction, MPA: myocardial perfusion abnormality.
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Fig. 2 Comparison of implantable cardioverter defibrillator
(ICD) discharge rate between 3 subgroups (MPA 0-11, 12-24,
25-). All patients were divided into 3 subgroups according to
myocardial perfusion abnormality score (MPA). MPA score of
11 is the average of MPA scores in all patients. MPA score of
24 equals 11+1 standard deviation (S.D.) value in all patients.
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Fig. 3 Risk of appropriate discharge in implantable
cardioverter defibrillator (ICD) patients by Kaplan-Meier
event-accumulation curve between 3 subgroups. All patients
were divided into 3 subgroups according to myocardial
perfusion abnormality score (MPA). MPA score of 11 is the
average of MPA scores in all patients. MPA 24 score of
equals 11+1 standard deviation (S.D.) value in all patients.
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Fig. 4 Comparison of ICD discharge rate between MPA 2 11
and MPA >11 in each heart disease group. (Cutoff point, MPA
score 11 is the mean value of MPA scores in all patients.)
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