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ABSTRACT

Background and Objectives @ The brief repetitive periods of ischemia and reperfusion before a myocardial
infarction appears to precondition the heart, making it more resistant to subsequent longer periods of ischemia.
This phenomenon is known as ischemic preconditioning (IP). We studied the long-term effects of IP in patients
with acute myocardial infarction. Subjects and Methods : Between January 1991 and August 1993, we examined,
prospectively, 113 consecutive patients who had an acute myocardial infarction and arrived to the hospital within
6 hours after the onset of chest pain. IP was defined as prodromal angina within 24 hours before the myocardial
infarction. Patients were divided 2 groups : Non-IP group and IP group. Clinical characteristics, laboratory findings,
coronary angiographic findings, cardiac events, and mortality at admission and during follow-up were compared
between these two groups. Results : The IP group had 64 patients while the Non-IP group had 49. In terms of
risk factors for ischemic heart disease, hypertension was more common in the IP group (p<0.05). Peak serum
creatine kinase level of the IP group was 1,387.0+1,255.0 IU/L and that of the Non-IP group was 2,372.7+
2,420.5 TU/L (p<0.05). The time interval between the onset of infarction and peak creatine kinase level was
shorter in the IP group than in the Non-IP group (10.6+4.8 hours vs. 7.1£4.6 hours ; p<0.05). For cardiac events
during the follow-up period, there were more incidences of congestive heart failure and reinfarction in the IP
group than in the Non-IP group (p<0.05). Mortality rate did not differ between the two groups. Univariate analysis
identified five factors predictive of 3-year mortality : age, sex, coronary angiogram frequency, hypertension, and
smoking. However, none of these factors were independently associated with death in the multivariate analysis.
Conclusion : Close monitoring for cardiac events may be necessary for patients who have had IP before myo-
cardial infarction as they had a higher incidence for congestive heart failure and reinfarction during the follow-up.
(Korean Circulation J 2003:33(5):374-384)
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Table 1. Comparison of Characteristics between Non-IP group and IP group

Non-IP group (n=49) IP group (n=64) o
Mortality (%) 7 (14.3) 12 (18.8) NS
Age, years 58+13.2 60+ 11.1 NS
Sex, M/F 35/14 41/23 NS
Follow-up months 39+£25.7 36+£26.2 NS
Thrombolytic therapy, n (%) 41 (84) 55 (86%) NS
CAG. n (%) 26 (53) 30 (47) NS
Infarction sites
QM n (%) 46 (94) 53 (83)
Anterior wall, n 13 16
Inferior wall, n 22 27
Anteroseptal wall, n 11 10
Non Q MI, n (%) 3(6) 11.07) >0.05
Hypertension, n (%) 11 (22.4)* 33 (51.6)* 0.002
Diabetes mellitus, n (%) 9 (18.4) 10 (15.6) >0.05
Smoking, n (%) 36 (73.5) 36 (56.3) 0.059
Hyperlipidemia, n (%) 24 (49) 29 (45.3) >0.05
Alcohol, n (%) 15 (30.6) 11 (7.2 >0.05
Family history for IHD, n (%) 10 (20.4) 11 (7.2 >0.05

Mean=standard deviation. CAG : coronary angiogram, IP : ischemic preconditioning, Ml : myocardial infarction,

IHD : ischemic heart disease. * :

p<0.05 between two groups by chi-square test
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Table 2. Initial 2-D Echocardiographic findings between Non-IP group and IP group

Non-IP group (n=49) IP group (n=64) P
Ejection fraction (%) 555124 562+14.7 >0.05
LV dilatation, n (%) 15 (31) 16 (25) >0.05
RWMA, n (%) 23 (47) 41 (64) >0.05

Mean=*standard deviation. LV : left ventricle, RWMA : regional wall motion abnormality

Table 3. Coronary angiographic findings between Non-IP group and IP group

Non-IP group (n=26) IP group (n=30) o)
Normal, n (%) 0 2(7) >0.05
1-vessel disease, n (%) 13(50) 13 (43) >0.05
2-vessel disease, n (%) 6(23) 6 (20) >0.05
3-vessel disease, n (%) 4(15) 517) >0.05
Infarct-related vessels
LAD, n (%) 8 (31 13 (43) >0.05
RCA, n (%) 11 (42) 7 (23) >0.05
LCX,n (%) 3012 5017) >0.05
Left main, n (%) 0 103 >0.05
Insignificant lesion, n (%) 4(15) 4(13) >0.05

LAD : left anterior descending artery, RCA : right coronary artery, LCX :

left circumflex artery
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Fig. 1. Peak serum creatine kinase level of the each
group. IP : ischemic preconditioning, * : p<0.05.
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Fig. 2. Peak serum creatine kinase level within the each
group, according to thrombolytic therapy. IP : ischemic
preconditioning.
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Fig. 3. Peak serum creatine kinase level of the each
group, according fo thrombolytic therapy. IP : ischemic
preconditioning, * : p<0.05.
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Fig. 4. Time interval between the onset of infarction and
peak creatine kinase level or creatine kinase MB fraction.
IP : ischemic preconditioning, * : p<0.05.
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Fig. 5. Time interval between the onset of infarction and
peak creatine kinase level or creatine kinase MB fraction,
according to thrombolytic therapy. IP : ischemic precon-
ditioning, * : p<0.05.
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Fig. 6. Comparative analysis of incidences in congestive
heart failure (CHF), reinfarction, post myocardial infarc-
tion angina (PMIA), percutaneous transluminal coronary
angioplasty (PTCA), coronary artery bypass graft (CABG)
and death rate during the follow-up periods. * : p<0.05
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Table 4. Comparison of characteristics of survivors and non-survivors

Survivors (n=94) Non-survivors (n=19) p

Age, yr 57+ 117 69+ 93 <0.001
Sex, M/F 68/26 8/11 0.01
Ejection Fraction 56+ 13.3 53+ 154 >0.05
Peak serum CK level (1U/L) 1952+2028.2 1141+893.1 0.05
IP positive, n (%) 52 (55.3) 12 (63.2) >0.05
Thrombolytic therapy, n (%) 79 (84.0) 16 (84.2) >0.05
CAG, n (%) 53 (56.4) 30158 0.002
Hypertension, n (%) 31 (33.0) 13 (68.4) 0.004
Diabetes mellitus, n (%) 14 (14.9) 5(26.3) >0.05
Smoking, n (%) 66 (70.2) 6 (31.6) 0.001
Hyperlipidemia, n (%) 42 (44.7) 11 (57.9) >0.05
Alcohol, n (%) 24 (25.5) 2 (10.5) >0.05
Family history for IHD, n (%) 18 (19.1) 3(15.8) >0.05
Congestive heart failure, n (%) 13 (13.8) 5(26.3) >0.05
Reinfarction, n (%) 15 (16.0) 30158 >0.05
Post myocardial infarction angina, n (%) 44 (46.8) 6 (31.6) >0.05
PTCA, n (%) 16 (17.0) 2 (10.5) >0.05
Coronary artery bypass graft, n (%) 6( 6.4) 0

CK : credtine kinase, IP : ischemic preconditioning, CAG : coronary angiogram, IHD :

percutaneous fransluminal angioplasty
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Table 5. Summary of mulfivariate analysis for identifying variables independently associated with 3-year mortality

Variables Odds ratio 95% confidence interval o)
Age 1.06 0.99—- 1.14 0.104
Sex, female 0.69 0.16— 2.94 0.616
Hypertension 0.34 0.11- 1.10 0.071
Smoking 2.80 0.78—10.01 0.113
CAG 3.55 0.82—15.42 0.09
CAG : coronary angiogram
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