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Fig. 1. Time to onset of in-hospital cardiogenic
shock after development of acute myocardial
infarction.
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Table 1. Clinical and Hemodynamic Characteristics of Patients with Acute Myocardial Infarction

Cardiogenic Shock(+) Cardiogenic Shock(-)

(n=17) (n=135) p-value
Age 72.94£9.22 60.32+12.65 0.0001
Female gender(%) 56.0 289 0.0126
History
Diabetes(%) 35.5 215 0.2049
Hypertension(%) 70.6 46.7 0.0637
Angina(%) 70.6 72.6 0.8629
MI(%) 353 6.7 0.0306
CVA(%) 294 104 0.1210
Smoking(%) 11.8 58.5 0.0002
ECG on Admissmion
Anterior wall MI(%) 63.8 53.0 0.2340
Inferior wall MI(%) 375 455 0.5449
Lateral wall MI(%95) 375 127 0.0703
Q wave MI(%:) 100 82 0.058
ST segment displacement(mm) 44%27 28120 0.0021
Laboratory findings on admission
CPK level>8001U/L)(%) 76.5 5.6 0.9345
LDH level>1600U/ml(%) 706 333 0.0026
Peak CK-MB/CPK(%) 127x75 119+48 0.683
Peak CK-MB >160U/L(%) 625 60.7 0.821
Time to peak CK-MB(%)

(within 15 hours) 60.0 346 0.139
Serum glucose level>180mg/dl in nondiabetes(%6) 41.2 12.6 0.0364
Renal failure(Cr>2.0X(%) 273 9.5 0.2443
TC level(mg/dl) 1474727 168.4+134.6 0.4416
TG level(mg/dl) 19461518 201.8+54.8 0.6890
HDL level(mg/dl) 40089 452+11.2 0.3654

Physical findings on admission
Heart rate(beat/min) 88.4+25.2 76.2£20.0 0.0237
Systolic pressure 10821246 131.81+30.6 0.0027
Diastolic pressure 688+*145 81.1%187 0.0094
Heart failure on admission 47.1 14.1 0.0193
Time to admission from chest pain (hr) 79+16.8 92+23.3 0.8268
Time to treatment from chest pain (hr) 6.4+47 6.0£4.3 0.8164
Thrombolytic therapy (%) 52.5 57.8 0,7600
LV ejection fraction (%) 473%176 447114 0.666
Mortality (%) 82.4 6.7 0,0001
MI=Myocardial Infarction, CVA=Cerebrovascular Accident, ECG=Electrocardiography, CK=Creatinine

Kinase, LDH=Lactate Dehydrogenase, CK-MB=MB Fraction of Creatine Kinase,
LV=Left Ventricle

TG-=Triglyceride, HDL=High Density Lipoprotien,
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Table 2. Independent Predictors for Cardiogenic Shock by Multivariate Analysis

Relativ Odds 95% Cl

History of myocardial infarction 5294 1.149 -13.041

Heart failure on admission 3.334 1.738 - 6432

Serum glucose level > 160mg/dl 3.270 1590 - 6.727

in nondiabetic patients

Age > T0yr 2912 1.826 - 4.668

Maximal ST displacement > 4mm on admission 2417 1.225 - 4.767

Peak LDH level > 1600(U/ml) 1.154 1.080 - 1.233

CI = Confidence Interval
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Fig. 2. Predicted probability for the in-hospital
development of cardiogenic shock according
to the number of independent risk factors
present.
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= Abstract =

Risk Factors in Cardiogenic Shock
Complicating Acute Myocardial
Infarction

Doo Soo Jeon, M.D., Hae Uk Chung, M.D.
Ki Bae Seung, M.D., Dong Hun Kang, M.D.
Sang Wo Kim, M.D,, Young Ju Kim, M.D.
Jang Sung Chae, M.D., Jae Hyung Kim, M.D.
Soon Jo Hong, M.D. and Kyu Bo Choi, M.D.

Department of Internal Medicine,
Catholic University Medical College, Seoul, Korea

Objectives : Cardiogenic shock resulting from
acute myocardial infarction is a serious complication
with high mortality. The early identification of pati-
ents at high risk of developing post-infarction
cardiogenic shock might allow early intervention in
an attempt to prevent cardiogenic shock and to re-
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duce the mortality due to cardiogenic shock. The
aim of the present study was to examine the risk
factors of in-hospital development of cardiogenic
shock among patients with acute myocardial infarc-
tion.

Methods : We studied 152 patients with acute
myocardial infarction who were admitted to Kang-
Nam St. Mary’s hospital within 24 hours after the
onset of chest pain and did not have cardiogenic
shock on admission between March 1991 and May
1994. Clinical data of these patients were analyzed.

Results : Of 152 patients, 17(11.1%) developed
cardiogenic shock during their hospital stay. Cardio-
genic shock developed in 53% of cases more than 24
hours after admission. 82.4% of patients with cardio-
genic shock died whereas a 6.7% in-hospital
mortality was found among patients without cardio-
genic shock. Multivariate regression analysis that
controlled for variables affecting incidence of post-
infarction cardiogenic shock showed that independent
risk factors for in-hospital cardiogenic shock were
history of myocardial infarction (adjusted relative
0dds[R0O]=5.294, 95% confidence interval[CI]=2.149 to
13.041); heart failure on admission (R0O=3.344, 95%
CI=1.738 to 6.432); hyperglycemia (>180mg/dl) in
non-diabetic patients (R0=3.270, 95% CI=1.590 to
6.727); age over 70 year old (RO=2912, 95% CI=
1816 to 4.668); ST deviation over dmm (R0O=2.417,
95% ClI=1.225 to 4.767); peak LDH level greater than
1600U/ml (RO=1.154, 95% CI=1.080 to 1.233). Patients
with one independent risk factor had an estimated
probability of 10.5% for developing inhospital cardio-
genic shock; patients with two independent rnisk
factors, 48.5%. patients with three risk factors,
65.0%; patients with four risk factors, 65.7%;
patients with five risk factors, 67.2%.

Conclusion : Of post-infarction cardiogenic shock
during admission, 53% developed more than 24hours
after admission. The more independent risk factors
on admission for inhospital cardiogenic shock pati-
ents with acute myocardial infarction had, the more
likely in~hospital cardiogenic shock developed.

Key Words : Acute myocardial infarction, Cardio~
genic shock, Risk factors
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