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Prognostic Values of Exercise Testing after Acute Myocardial Infarction
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Department of Internal 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 pectoris, recurrent myocardial infarction or death. The feasibility
and safety of exercise testing performed soon after myocardial infarction have been established
but the prognostic value of exercise test after myocardial infarction remain inconclusive. The
object of this study is to determine whether exercise test results can be utilized to predict
of future cardiac events after uncomplicated myocardial infarction.

Methods . The study group comprised 149 patients with an uncomplicated myocradial infarc-
tion. A low level exercise test was performed before discharge from the hospital 8 to 10 days
after myocardial infarction. The exercise test results was considered positive if there was new
=1mm horizontal or downsloping ST segment depression at 0.08 sec after the ] point compared
with baseline. The padents were followed for the development of new cardiac events.

Results :

1) The exercise test after acute myocardial infarction was performed in 149 patients without
complication. The mean duration of exercise test was 14 min(range 1—20 min) and the mean
work-load(Metabolic equivalents) was 3.7+/—1.1 METs.

2) 37 patients had ST-segment depression, 13 had ST-segment elevation and 27 had an
inadequate blood pressure response to exercise. During the exercise, there were angina in 5
patients, dyspnea in 17 and no symptom in 127 patients.

3) During the follow-up period(1 to 75 month, mean 274 month), 29 patients experienced
post-myocardial infarction angina, 1 had recurrent myocardial infarction, 4 had revascularization
therapy(PTCA 2, CABG 2), 5 had ischemic cardiomyopathy and 5 died a cardiac death.

4) The patients with cardiac events such as cardiac death, myocardial infarction and post-

- 11 -



MI angina had a significantly shorter exercise duration(13.1+/—4.0 and 14.6+/—2.7min, p<{0.
05), lower exercise tolerance(3.5+/—1.0 and 3.9+/—10 METs, p<{0.05) and lower peak heart

rate(117+/—21 and 126+/—5, p<0.05).

5) The ST-segment depression, lower exercise tolerance(<3.0 METs) and history of hyperten-
sion were associated significantly with cardiac events(p<{0.05) but ST-segment elevation, inade-
quate blood pressure response to exercise, the use of thrombolytic agents and non-Q wave

infarction did not predict future cardiac events.

Conclusions © The exercise test after acute myocardial infarction is safe and of limited value
for predicting patients at risk of cardiac events in the follow-up period. The ST-segment depres-
sion and lower exercise tolerance(<3.0 METs) can predict cardiac events and the prognosis
of the patients of this group can be improved with aggressive management and careful follow-

up.

KEY WORDS : Acute myocardial infarction
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Exercise test.

1. 8x

1987458 19943 4973 A AE A FA4
AEANZo 2 U3 3604y &5 $5H87
AHE A 14988 R Z S| ERE 114
Bl AL FFhole 5441 (28~764) ATh L FA
A3 e Ao 199, stdo] 63 1Y
ZHo] 7301, QI A A Ml 116U} 81

B3 M FHALHNAANEE AYsHS. B
THAs ARz E 1YY 219(28%), ¥
10278(69%), B 219(14%), FFY2H E0)
220mg% ol 30 (21%)olAR 7}EFo] 6o A
AR TH(Table 1).

2. 2EFSIHA

BE FANTHAZ §~10Y Alolo] AA} 3tn
Low level exercise testE 3}= A2 93 o2 3lgoy

FHA, &FA ADAEE 223 HEY] 5~108
L 3R A R Ak, W 12 lead AAEE
712384k Ao A AHE 3.5~4.0 METs(meta-
bolic equivalents) 2 3t{ . FAAZTANS #2%
F5E& a3 AY #5718 %0l 90mmHg W g, #
Aol FHtHE AT EFRIAANE APEA
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Table 1. Clinical features of the 149 study patients

Table 2. Results of exercise tests .

Age(year) 54+/—11(28—76) Medication
Sex(M/F) 114 / 85 Use of beta-blocker 27
Location Ca2+ channel blocker 53
Anterior 79(58%) Nitrate 114
Inferior 63(42%) ACE-inhibitor 17
Lateral 7 Duration of exercise(min)  14.1+/—3.1(1—20)
Q/Non-Q wave MI 117 / 32 Exercise work-load(METS)  38.7+/—1.1(2— 7.5)
Thrombolytic therapy 81(54%) Heart rate(beats/min)
Risk factor Baseline 72+/—12(50—109)
Hypertension 42(28%) Peak exercise 128+/—24(69—186)
Cholesterol ~>220mg % 30(21%) Blood pressure(mmHg)
Smoking 102(69% ) Baseline 109+/—18 / 70+/—
Diabetes 21(14%) 14
Family history 6 Peak exercise 134+/—25 / 72+/—
16
AR AHE3IY GBS EEG ol AT AE Response of exercise
AL 2 &gt Positive(ST-segment | ) 37(25%)
Negative 109
3. BSYxPAA Y SY BHEFYUS Inadequate 3
Inadequate BP response 24(16%)

AFAzFAAE BAAY ez APsAL

dedtd dvsie §4%
>70%, TP
AgF FA7 Jom FAGFEFed H{H 2
$E 3L HHoR FARZNFES NASA

o

4. e FN A

qHBRF AV A, A2, B¢BAE ¥4
F, 859 FASYERE, 29 A 3=y
% 59 A¥BAAA(cardiac events) E FAFE}HY)
f3te gAY o F7)8E AL Bl
A gPERE Fxe g FA AU
SA#FE FAYE AR AFgE T3 HEAF
59 A¥AANAE ARG

DEATYE FEA+/-FEFAXE BAGUL &
T7He] ¥lAE unpaired t-test$} chi-square testE ©]
43t AASAL pgko] 0.05W %A BE FAF
o4& FAS

2 ot

1) BRNTANZ 82 3608 F 14978 (41 %) o) Al
$EHEAA AFHYTEH FFEFAILS 1

to exercise

(1~208), F4A HaAdure 12+/-128/%, &F
Al FF A Aukg 193+/- 12878, FAA BEFSF
%7] g9} 109+/—18mmHg, +F5A BF U+
718 184+/—25mmHg e}, =3 Hd Hdoly
Z) 28] (METs : Metabolic eqivalents)& 3.7+/—1.1
METsQth 55331 S dAIAR A dviao] A
AL AYsE Abg 59 FHFe A7)A Fdt
(Table 2).

9) $EREAAMY 37 STHY 4L 139

AMEe STHY d5& B § AT 27 A
B5E3 27 d94sS 23 F AU £
SEEIIAANF F5L TATAL 5P| &
E2TL 34T 1798 AYE UnA 12780 ME
F4ol gt

3) BEAZYAA} 118NN AP GdH
A 56, FEAAL 987, AP HAE 139, F
9 Age] 21, 28l 13PN E AAERS
2% £ At 4089 BN E AIAAH
dE @A #F5Y FAEFFZHE] AYHAL

A

o o o

W olF IYINE SEFAAAIL BEY 4
ARl ANH7) olHe] AW Hlow N&F

ot
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SEFEAAE AAHA GAAT. Ty olF )
o] EFFEFAAE FAolUTh 4 FA=
AN FAFR] G Ao BFEW MG
J¥&o] AYHUY. FF ALETFTFHEL 57+/
s R

4) B ;‘sxqﬂ Z717ko] 27.4+/-18.671 g0l
A2AAF 1dold il Thesdd B97t
106, 2ol & 720t A RVNESL &
B71AH Aol sH, ATl 1%, HEUEH
Bzl 2%, B59W 32 5E 2y, YN U5
3, 283 ASAAFE FAF 290U v&3
A AR zE WP M) 1"3, ez At
ol AATH(Table 3).

5) AH, AZZAAFE gAF 5 cB/VAA
B BTN A EFA(18.1+/-4.0
vs 14.6+/—2.7min, p<0.05), +FA Hojaluts
(117+/=21 vs 126+/—25, p<0.05), HhNd A &

Table 3. Results of clinical follow-up

Death

Cardiac 5

Non-cardiac 2
Revascularization

PTCA 2

CABG 2
Myocardial infarction 1
Ischemic cardiomyopathy 5
Post-MI angina 29
No events 93
No follow-up 10

PTCA ! Percutaneous transluminal coronary angioplasty
CABG : Coronary artery bypass graft
MI : Myocardial infarction

H)(3.5+/=1.0 vs 3.9+/~1.0 METs, p<0.05)7} &
A Ao EERFHAAE STHY 373 B
FABAA A QA A BAAE 0] Fo] B
AL (p=0.02) HoholtiA] 247} 8.0 METs 12t
8a+F, angiotensin A AL ATAE AL EE= &
A, 23 BFRAE APEAAF 18] =
27 4 (p=0.02, p=0.03, p=0.003, respectively)
FAACZ gAUA AEAAA ] Bo] BN
o a8y EAEHA Y AHEAq R, QI EE Non-
Qi A274 1gx &F¥IAANT EFEY 7
718949 Ao il gdAE zolrt A (Ta-
ble 4).
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Table 4. Relation between exercise test(clinical*) variables and all cardiac events

Cardiac Events
(+) () p value

Exercise test

. ST-segment § (n=35) 16 19 p=0.02
Exercise tolerance

1 >>8.0 METs(n=28) 18 15 p=0.03
Exercise duration(min) 18.1+/— 4.0 14.6+/— 2.7 p=0.03
Heart rate in peak

exercise test(beats/min) 117 +/—-21 126 +/—25 p=0.025
Metabolic equivalents(METs) 8.5+/— 1.0 3.9+/— 1.0 p=0.045
Hypertension*(n=41) 20 21 p=0.02




ST 4%, 283 EFHIPAFT FF71E%
10mmHgol 4 7184 @ A7t 443 5
Ae FA42348% 1849 #AY, Digoxind
AHE 28 FHARAY swess ¥ Fo] HYUH o
JeERoE HuHL Jlov BIdTFdAE AEHA
HQ o] F2 AL Fx7} sHOR FHol L FEEE
v &7t o Yok 2y EFFIPAL 44
(STHo] 1mmold 37 A5 AbE, 2734,
BotgA d4F 58 EF TES AEAAAIA
SEESFHAE 49 BT vlmA] g IA
Po] BA3(p<0.05) ST FFHAEAZ 19 E
#22E FEsed A2EE ¢ F AT 2
1EYFe FAZo FATLANE A Bo] T
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o] ALE-EH A o] EE WL FAlo] ARHFE 59
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STA 3179 =7t & A2 2 dA4HJ oY The-
roux 5322 Melin5 ]2 A7 Aol ojstd apo7}
SAY 2318 gALSHA NEE B FALA
STA 37 Wz QoA Wi Buga gl
£ AFME A71HA e GRS AEHA X
BoR wetA e Aolg FFE F AT
a8y e de Aolrt NG St = AT} ran-
domization YO 2 X8 E 31X P02 o] Y
2% & ALHA 87 SFFFHEAF sTHY
37 Hzg $&da AF #¥E Adse gAdd
wetr ¢+ 2 randomizationol] &3 AFA R} U
LIMAe GALHARNEY FFH3AA ] g
ERE =9 e oY E Ao AEn.

AT AZHANE 523 AE Low level exercise
test Ao F] EFF 3 £ 4 YT symprom
limited exercise testE o] §3le Yoz T 4y
B/AANAE o Z&3td glo] T F849& GolRuz
e A7 Bol APHD Y, ojgFore
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Aol 7 o BEE ¢ SR e2 JdHL 1
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gment?] 373E AFL £ dE AT YA Yo B
low level exercise test 239}9] ¥|i7} Yo & Aoz
AzZ-dot.
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