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Summary

To evaluate the prognostic and clinical significance of silent myocardial ischemia (SMI), we
examined cardiac events in 160 patients with old myocardial infarction who underwent ambulatory
Holter monitoring, treadmill exercise testing and coronary angiography. Using the Cox’s proportional
hazard regression model and the survival curves with the Kaplan-Meier method, we identified the
predictors of cardiac events.

The incidence of cardiac events for all the patients during the 44-month follow-up period was
18%. The significant predictors of unfavorable outcomes were severe coronary lesions and SMI. The
incidence of SMI was 38%,. The cardiac event rate in patients with SMI was higher than in those
without SMI (32 vs 9%, p<0.05). The most frequent cardiac event in patients with SMI was re-
infarction, and the significant predictors of cardiac events for these SMI patients were lower ejection
fraction and maximum ST depression on Holter monitoring.

In conclusion, SMI proved to be a significant predictor of unfavorable outcome in patients with
old myocardial infarction. It was, therefore, suggested that revascularization (PTCA/CABG) should
be used as early as possible in patients with SMI whether anginal symptoms are present or not.
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Table 1. Baseline characteristics of 160 patients

Variables No. of patients (%)
Male gender 134 (84)
Age (yrs) 55.3+9.2
History of previous angina 89 (56)
Coronary risk factors*! =2 117(73)
Complication

Hypertension 60 (38)

Diabetes mellitus 91(57)

Hyperlipidemia 75(47)
Medical treatment*?

Nitrates 49 (31)

Calcium antagonists 45(28)

B-blockers 6(4)
Site of infarction

Anterior 42(26)

Inferior 65 (41)

Extensive anterior 35(22)

Others 18(11)
Killip classification >II 10( 6)
Exercise-induced ST depression 82(51)
Multi-vessel disease 81(51)
Left ventricular ejection fraction (%) 55.7+15.2

*1 Coronary risk factors : diabetes mellitus, hyper-
tension, hyperlipidemia, hyperuricemia, smoking, o-
besity.

*2) Medical treatment at the time of discharge.

Table 2. Incidence of cardiac events
( ): percent

Cardiac events Total no SMI SMI p value

Nonfatal MI 18(11) 5(5) 13(22)
Cardiac death 3(2) 2(2) 1( 2)
PTCA/CABG 4( 3) 2(2) 2( 3)
Unstable angina 3( 2) 0(0) 3(5)

Total events 28(18) 9(9) 19(32) <0.05

SMI =silent myocardial ischemia; MI=myocardial
infarction; PTCA =percutaneous transluminal coro-
nary angioplasty; CABG=coronary artery bypass
grafting.
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Fig. 1. Cumulative cardiac event rates in myo-
cardial infarction patients with and without
silent myocardial ischemia (SMI) using Kaplan-
Meier method for 10 years.

( ): cases.

Table 3. Multivariate analysis for predictors
of cardiac events by Cox’s regression

model
Variables chi-square p value
Male gender 0.09 0.7587
Age 3.06 0.0800
Coronary risk factors* =2 1.69 0.1935
History of previous angina 1.81 0.1781
Killip classification >II 0.66 0.4165
Inferior infarction 0.05 0.8301
Multi-vessel disease 3.92 0.0477
Left ventricular ejection fraction 1.16 0.2821
Asynergy score 1.01 0.3143

Treadmill exercise test

ST depression 0.98 0.3225
Chest pain 0.02 0.8870

Holter monitoring
Asymptomatic ST depression 9.61 0.0019

* Coronary risk factors: diabetes mellitus, hyper-
tension, smoking, hyperlipidemia, hyperuricemia, obe-
sity.

£H 14%, S54H 21% T, BEATHEML k.
DEKICH T 2EER TEBEERFIx Table 3
IWRTZ &<, SMI (p=0.0019), £KRE (p=
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Table 4. Distribution of conventional risk factors, exercise test results, Holter monitoring

and angiographic findings

no SMI SMI

Variables (n=100) (n=60) p value
Male gender 82(82) 52(87) NS
Age (yrs) 5549 57+9 NS
Coronary risk factors* =2 72(72) 45(75) NS
History of previous angina 52(52) 37(62) NS
Killip classification =II 8(9) 2(3) NS
Inferior infarction 33(33) 32(53) p<0.05
Multi-vessel disease 43(43) 38(63) NS
Left ventricular ejection fraction (%) 54.3+15.2 58.4+14.3 NS
Asynergy score 3.8+2.8 3.5+2.6 NS
Treadmill exercise test
ST depression 39(39) 43(72) p<0.05
Chest pain 7(7) 9(15) NS
Exercise tolerance (METs) 5.7+3.0 5.7+2.8 NS
Maximum ST depression (mm) 0.6+0.8 1.0+0.7 p<0.01
Maximum heart rate (beats/min) 129+21 126+19 NS
Increasing rate of RPP (%) 140+82 127+62 NS
Holter monitoring
Frequency of ST depression (episodes/day) — 2.9+1.9 —
Maximum ST depression (mm) — 1.4+0.5 —
Total ST depression (mm/day) — 3.6+2.9 —
Total duration of ST depression (min/day) — 57.8+43.6 —

* Number of coronary risk factors: diabetes mellitus, hypertension, hyperlipidemia, hyperuricemia, smoking,

obesity; ( ): percent.

RPP =rate-pressure product; SMI=silent myocardial ischemia.
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Table 5. Multivariate analysis for predictors of
cardiac events in myocardial infarc-
tion patients with silent myocardial
ischemia by Cox’s regression model

Variables chi-square p value
Male gender 1.16 0.2046
Age 1.18 0.2782
Coronary risk factors =2 0.59 0.4437
History of previous angina 0.21 0.6491
Killip classification =II — —
Inferior infarction 0.21 0.6436
Multi-vessel disease 0.81 0.3670
Left ventricular ejection

fraction (%) 5.21 0.0225
Asynergy score 3.26 0.0710
Treadmill exercise test

ST depression 0.00 0.9841

Chest pain 1.21 0.2714

Exercise tolerance (METSs) 0.10 0.7506

Maximum ST depression (mm) 0.20 0.6513

Maximum heart rate

(beats/min) 1.25 0.2643

Increasing rate of RPP (%) 1.78 0.1817
Holter monitoring

Frequency of ST depression

(episodes/day) 1.75 0.1857

Maximum ST depression (mm) 4.11 0.0427

Total ST depression (mm/day) 3.04 0.0813

Total duration of ST depres-

sion (min/day) 0.29 0.5896

RPP =rate-pressure product.
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Fig. 2. Cumulative re-infarction rates in myo-
cardial infarction patients with and without
silent myocardial ischemia (SMI) using Kaplan-
Meier method for 10 years.

( ): cases.
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