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Department of Internal Medicine and Emergency Medicine,* College of Medicine,
University of Hallym, Seoul, Korea

Background : Uncomplicated myocardial infarction is often the harbinger of future cardiac
events such as unstable angina, recurrent myocardial infarction or death. The prognostic utlity
of exercise test(pre-discharge low level exercise test) in patients recovering from acute myocardial
infarction(AMI) has been documented by many studies. However there are few data the safety
and value of a symptom-limited exercise test early after AMI. We performed this study to assess
the safety of test and the prevalence of abnormal response to symptom-limited exercise test and to
determine the ability to predict future cardiac events.

Methods : The study group comprised 91 patients(male ; 73, Anterior infarction : 43, Q-
wave infarction ; 68, Thrombolysis ; 58, Age: 57+ /-1 years) with uncomplicated AML
Symptom-limited exercise tests were performed before discharge(8.7+ /- 0.5 days after infarction)
using modified Bruce protocol. Exercis test was considered positive if there was new >1mm
horizontal or downsloping ST segment depression at 0.08sec after J point compared with baseline.
The patients were followed for the development of new cardiac events.

Results :

1) The mean duration of exercise test was 14.2 min(range 4.3 -21.5)and the mean workload
(Metabolic Equivalents : METs) was 6.0 METs(range 2.1 —17.0). There were no complications
during exercise test and post-recovery phase.

2) There were positive test in 31 patients(34%), ST segment elevation in 10(11%), and iade-
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quate blood pressure(BP) response in 10 patients(11%).

3) During the follow-up period(1-50 months, mean 12.5 months), 9 patients experienced
post-myocardial infarction angina and revascularization therapy, respectively, and 1 patient had
cardiac death and recurrent myocardial infarction, respectively.

4) The patients with cardiac events had a significantly higher degree in stenosis of infarct-related
artery(90+ /-3 vs 78+ /-3, p<0.05) and lower systolic BP on peak exercise(136+/ -7 vs

156+ / - 4, p<0.05).

5) The positive exercise test was associated with cardiac events in the follow-up period but ST
segment elevation, inadequate BP response, the use of thrombolytic agents, and non-Q wave in-

farction did not predict future cardiac events.

Conclusions : The symptom-limited exercise tests early after acute myocardial infarction appear to
be safe and will identify more patents with inducible myocardial ischemia relatively. The posive test
can predict cardiac events and the prognosis of patients of this group can be improved with ag-

gressive management and careful follow-up.

KEY WORDS : Acute myocardial infarction - Symptom-limited exercise test - Cardiac events.
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Table 1. Clinical features of the study patients(n=91)

Agelyear) 57 +/-1*%30-83)
Sex(M/F) 73/18
Location
Anterior 43(47%)
Inferior 43(47%)
Lateral 5
Q/Non-Q wave Ml 68/23
Thrombolytic therapy 58(64%)
Risk Factor
Hypertension 23(25%)
Smoking 68(75%)
Diabetes 16(18%)
Cholesterol> 220mg/d! 21(23%)
Family history 6
Ejection fraction(%) 56 +/-2(20-80)
MI : Myocardial infarction, *Mean+/-SE
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Table 2. Results of exercise tests
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Medication
Beta-blocker 36(40%)
ACE-inhibitor 16(18%)
Ca** channel blocker 20(22%)
Nitrate 56(62%)

Duration of exercise(min) 14.24/-0.4(4.3-21.5)

Exercise work-load(METs) 6.0+/-0.3(2.1-17.0)
Heart rate(beats/min)

714+/-1(49-109)
Peak 1344/~ 3(81 - 189)

Blood pressure(mmHg)

Baseline

Systolic baseline 1154/~ 2(70-152)

Peak 1514+/-3(90 - 231)
Diastolic baseline 72+/-1(49 - 108)
Peak 86+/-4(53-130)
Response of exercise
Positive(ST-segment | ) 31(34%)
Negative 53(58%)
Inadequate 7
Inadequate BP response* 10(11%)
ST-segment elevation** 10(11%)

*>10mmHg depression in systolic BP during exercise
**ST-segment elevation> Tmm in infartion related leads
All data presented Mean+/ -~ SE
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Table 3. Results of clinical follow-up

Follow-up Duration(month) 12.5 +/- 1.3(1-50)

Death 2
Cardiac death 1
Revascularization

PTCA 7

CABG 2
Myocardial infarction 1
Post-MI angina 9
Cerebrovascular accident 1
No events 67
No follow-up 2

PTCA : Percutaneous transluminal coronary angioplasty
CABG : Coronary artery bypass graft
MI ; Myocardial infarction
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Table 4. Relation between exercise or clinical variables and cardiac events

Cardiac events(+)

Cardiac events(-)

(n=20) (n=67)

Exercise test
Positive(ST-segment | ) (n=29) 15 14 P<0.01
Inadequate BP response {n=10) NS
ST-segment elevation (n= 8) 7 NS
Exercise tolerance

>5 METs (n=33) 9 24 NS
Clinical variables
Age>60 years (n=51) 15 36 NS
Q wave infarction (n=65) 17 48 NS
EF <40% (n= 8) 2 6 NS
Thrombolysis (n=>56) 14 42 NS
Anterior wall Mi n=42) 9 33 NS

METs ; Metabolic egivalents, Ml ; Myocardial infarction
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