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Abstract

The present study investigated whether the exercise-induced ST-segment elevation can predict the
prognosis for patients with myocardial infarction. Among 529 patients with myocardial infarction, 411
underwent treadmill exercise testing about 5 weeks after the onset. All patients were followed up (mean
[+SD] 54141 months) to compare the incidence of cardiac events. One hundred and eighteen patients
(22%) could not perform the exercise test due to cardiac or noncardiac limitation. Ineligibility for exercise
test was most useful for risk stratification. Multivariate analysis showed that elimination from the stress
test with cardiac limitation was the most significant predictor for cardiac death.

Excluding the 16 patients with bundle branch block, the 395 patients were classified into four groups of
ST-segment elevation (107 cases, 27%), ST-segment elevation combined with depression (22 cases,
6%), ST-segment depression (106 cases, 27 %) and ST-segment unchanged (160 cases, 40%).

Among the various stress test abnormalities, only low exercise duration was a predictor for cardiac
death. ST-depression and ST-elevation combined with depression were independent risk predictors for all
cardiac events. Most patients with ST-elevation had single-vessel disease with excellent exercise capacity
and low incidence of cardiac events. ST-segment elevation during exercise 5 weeks after myocardial
infarction is not associated with a poor prognosis.
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Table 1 Baseline characteristics and two-dimensional echocardiographic findings of patients, subdivided according to eligibility for

exercise testing

Exercise test not performed

Variable Exercise test performed
Cardiac limitations Noncardiac limitations

Number of patients 16 102 411
Age (yr) 62.91+9.5 68.7+11.2" 57.6+10.2
Sex (% female) 37.5% 40.2¢ 14.6
First MI (%) 81.2 843 88.2
Anterior MI (%) 62.5%* 333 379
Coronary risk factors (%)

Hypercholesterolemia 31.3 28.4* 40.1

Hypertension 43.8 54.9 40.7

Cigarette smoking 75.0 65.7 81.3

Diabetes mellitus 6.3 24.5 252
Thrombolysis (%) 31.3 45.1 54.4
Killip class I (%) 45.5™ 76.8 819
Peak CK (IU/]) 4,584+4,369*¢ 2,390+2,032* 3,019£2,209
‘Wall motion score index 15.7£7.3% 89+57 7.8+5.2
LVDd (mm) 54.0+8.7 50.8+6.9 50.5+5.9
LVDs (mm) 44.4+9.1% 35.1+8.7 35.5+7.8
Fractional shortening 0.21£0.09% 0.32%0.10 0.30+0.09

Data are presented as mean =standard deviation (SD). *p<<0.05, 1p<<0.01 vs exercise test performed, p<0.05, $p<0.01 vs exercise test not

performed with noncardiac limitations.
CK =creatine kinase;

MI=myocardial infarction;
mension.

LVDd=Ileft ventricular end-diastolic dimension;

LVDs=left ventricular end-systolic di-

Table 2 Baseline characteristics, angiographic and two-dimensional echocardiographic findings in 395 patients who underwent treadmill tests

Variable ST-segment ST-segment elevation ST-segment ST-segment
elevation combined with depression depression unchanged
Number of patients 107 22 106 160
Age (yr) 55.4+10.3 59.0%7.7 57.6%8.7 57.6+10.3
Sex (% female) 10.3 9.1 17.9 16.9
First MI (%) 92, 5% 72.7* 82.1* 92.5
Anterior MI (%) 8221 54.51 18.9 20.0
Coronary risk factors (%)
Hypercholesterolemia 389 50.0 36.1 470
Hypertension 404 52.6 61.0 50.0
Cigarette smoking 90.1 713 81.8 86.2
Diabetes mellitus 22.31 47.6* 33.3* 20.1
Thrombolysis (%) 66.4%8 54.5 46.2 519
Killip class I (%) 80.2* 72.7* 86.3 92.1
Single-vessel disease (%) 66.2% 333 24.2* 53.5
275% residual stenosis of
infarct-related artery (%) 86.0 95.0 90.2* 78.7
Wall motion score index 10.1£4.4% 9.3+4.11 6.9t5.4 6.2+t4.8
LVDd (mm) 52.0+5.8" 51.0%5.8 50.7£5.7 48.7£5.7
LVDs (mm) 37.8+7.4' 40.0+11.8% 35.9+7.8! 33.1+64
Fractional shortening 0.27£0.08'" 0.25+0.09* 0.31+0.09 0.33+0.07

Data are presented as mean=+SD. *p<0.05, 'p<0.01 vs ST-segment unchanged, *p<0.05, $p<0.01 vs ST-segment depression, "p<0.05 vs ST-

segment elevation combined with depression.

Abbreviations as in Table 1.
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Table3 Variable derived from exercise test in 395 patients with myocardial infarction

. ST-segment ST-segment elevation ST-segment ST-segment
Variable . . . . . .
elevation combined with depression depression unchanged
Exercise duration time (min) 7.6+2.74 5.8+24 6.41+2.7 7.0%£3.0
Maximal heart rate (beats - min~") 144.8+20.41 130.3+26.0 128.1+29.0* 151.5+244
Maximal systolic blood pressure (mmHg) 149.2+26.0 139.4+23.8%* 148.9%+29.0 151.5+244
Chest pain (%) 6 (5.6) 7(31.8)" 28 (26.4)f 4(2.5)

Data are presented as mean+SD. *p<0.05, }p<<0.01 vs ST-segment unchanged, p<0.01 vs ST-segment depression, ip<0.01 vs ST-segment

elevation combined with depression.
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Table4 Ranked independent predictors of cardiac death after dis-
charge among all patients (n=>529) by the Cox model

95% confidence

Predictor p value Relative risk .
interval
Exercise test not performed 0 5 15 1.79-5.57
due to cardiac limitations
LVDd=57 mm 0.0002 7.86 2.67-23.10
Fractional shortening=0.25 0.0039 2.98 1.42-6.27
Hypercholesterolemia 0.0085 2.14 1.21-3.78
Age=70 years 0.0136 2.38 1.204.76
Abbreviation as in Table 1.
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Table 5 Ranked independent predictors of clinical outcome after discharge among patients eligible for treadmill exercise test (n =395) by the Cox

model
Predictor p value Relative risk 95% confidence interval

Variable estimates for cardiac death

LVDd=57 mm <0.0001 6.42 2.63-15.69

Exercise duration=3 min 0.0017 424 1.72-10.45
Variable estimates for cardiac death and nonfatal reinfarction

Chest pain 0.0059 2.96 1.37-6.39
Variable estimates for total events

ST-segment depression 0.0061 1.42 1.10-1.82

ST-segment elevation combined with depression 0.0133 1.63 1.11-2.41

Multivessel disease 0.0384 1.43 1.02-1.99

Abbreviation as in Table 1.
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