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Predictors of Hospital Mortality for Patients With Acute Myocardial Infarction
That was Treated With an Artificial Ventilator and/or an Intra-aortic Balloon Pump
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ABSTRACT

Background and Objectives: The mortality rate of complicated acute myocardial infarction (AMI) patients who
require an artificial ventilator and/or an intra-aortic balloon pump (IABP) at a coronary care unit (CCU) has
been reported to be very high. The aims of this study were to evaluate the mortality rate and to investigate the
predictors of hospital death for these critically ill patients. Subjects and Methods: We retrospectively analyzed a
total of 134 complicated AMI patients who were treated with an artificial ventilator and/or an IABP at the CCU
of Chonnam National University Hospital between January 2004 and December 2005. We compared the clinical
characteristics, the laboratory, echocardiographic and coronary angiographic findings and the Global Registry of
Acute Coronary Event (GRACE) score between the survivors and non-survivors. Results: The overall mortality
rate was 56.0%. The following variables were more common in non-survivors: smoking and a history of coronary
artery bypass grafting, the incidence of cardiogenic shock and the use of an IABP and/or percutaneous coronary
intervention (PCI). The non-survivors had higher levels of high sensitivity C-reactive protein (hs-CRP) and N-
terminal pro-brain natriuretic peptide NT-proBNP) and a higher GRACE score (p<0.05, respectively). The predic-
tive factors for hospital mortality according to multiple logistic regression analysis were the use of an IABP (odds
ratio: 3.52, 95% CI: 1.182-11.541), PCI (odds ratio: 0.29, 95% CI: 0.057-0.843) and a high GRACE score (odds
ratio: 1.03, 95% CI: 1.015-1.041). Conclusion: The predictive factors for hospital death for patients with AMI
and who were treated by an IABP and/or an artificial ventilator were the use of IABP and PCI and a high GRACE
score. (Korean Circ J 2008;38:257-263)
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Table 1. Baseline clinical characteristics and devices used in treatment
Variables All (n=134) Survivors (n=59) Non-survivors (n=75) p
Age (years) 67.1L11.2 65.7*£12.1 68.2£10.4 0.187
Sex (M/F) 82/52 34/25 48/217 0.452
Duration of hospital stay (days) 85+12.3 13.1£13.6 5.0+ 10.1 <0.0001
Clinical diagnosis (%) 0.624
STEMI 96 (72) 41 (69) 55(73)
NSTEMI 38 (28) 18 (31) 20(27)
Risk factors (%)
Hypertension 61 (46) 27 (46) 34 (45) 0.960
Diabetes mellitus 52 (39) 24 (41) 28 (37) 0.693
Smoking 34 (25) 10 (17) 24 (32) 0.047
Hyperlipidemia 23 (17) 13 (22) 10 (13) 0.185
Family history 2(1.5) 1(1.6) 1(1.3) 1.000
Prior disease (%)
Myocardial infarction 14 (10) 8 (14) 6(8) 0.296
Stroke 8 (6) 3(5) 5(7) 0.701
Prior revascularization (%)
PCI 18 (13) 10 (17) 8 (11) 0.290
CABG 5(4) 0(0) 5(7) 0.043
Cardiogenic shock (%) 91 (68) 31(53) 60 (80) 0.001
Acute pulmonary edema (%) 75 (56) 34 (58) 41 (55) 0.732
Use of IABP (%) 91 (68) 31(53) 60 (80) 0.001
Use of artificial ventilator (%) 61 (46) 29 (49) 32 (43) 0.454

STEMI: ST-elevation MI, NSTEMI: Non ST-elevation MI, PCI: percutaneous coronary intervention, CABG: coronary artery bypass graft,
[ABP: intra-aortic balloon pump

Table 2. Coronary angiographic findings

N (%) All (n=134) Survivors (n=59) Non-survivors (n=75) p
PCI 81 (60) 45 (76) 36 (48) 0.001
Infarct-related artery
LM 5(6) 409 1(3) 0.099
LAD 29 (36) 16 (36) 13 (36) 0.172
LCX 27 (33) 12 (27) 15 (42) 0.961
RCA 20 (25) 13 (29) 7(19) 0.070
Numbers of involved coronary artery
1 vessel 45 (56) 23 (51) 22 (61) 0.240
2 vessel 28 (35) 16 (36) 12 (33) 0.116
3 vessel 8(9) 6 (14) 2 (6) 0.069
TIMI flow
No reflow 40 (49) 20 (44) 20 (56) 0.364
1 10 (12) 6 (13) 4 (11) 0.290
2 20 (25) 11 (24) 9(25) 0.284
3 11 (13) 8 (18) 3(8) 0.054

PCI: percutaneous coronary intervention, LM: left main coronary artery, LAD: left anterior descending coronary artery, LCX: left cir-
cumflex coronary artery, RCA: right coronary artery, TIMI: Thrombolysis in Myocardial Infarction
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Table 3. Laboratory findings, left ventricular function and the GRACE score

Variables Survivors (n=59) Non-survivors (n=75) p
hs-CRP (mg/dL) 44+59 84+11.7 0.022
NT-proBNP (pg/mL) 3912.9£7350.4 9151.8 =12042.7 0.035
Tnl (ng/mL) 22.6£459 30.6£66.6 0.443
Peak CK (IU/L) 1128.3+£2398.4 933.31+ 1448.8 0.562
Peak CK-MB (IU/L) 52.1%+95.7 52.81£83.2 0.966
LVEF (%) 45.6+15.5 45.2%£15.5 0.918
GRACE score 206£51 24141 <0.0001

GRACE: global registry of acute coronary event, hs-CRP: high sensitivity C-reactive protein, NT-proBNP: N-terminal pro-brain natriuretic
peptide, Tnl: troponin [, CK: creatine kinase, LVEF: left ventricular ejection fraction

Table 4. GRACE points for each predictive factors in survivors and nonsurvivors

Factors Survivors (n=59) Non-survivors (n=75) p
Killip class 424+23.2 50.2£14.3 0.018
Systolic BP (mmHg) 42.2£12.9 (107.6£21.7) 44.2+12.7(102.3£34.2) 0.364
Heart rate (per minute) 14.61+12.8 (93.4£23.6) 169+ 11.4 (97.9+32.2) 0.278
Age (years) 57.9+21.2 (65.7£12.1) 64.7£17.6 (68.2£10.4) 0.045
Creatinine level (mg/dL) 9.8+4.8(1.46*1.24) 13.0+6.9 (1.89 £1.32) 0.004
Cardiac arrest 9.3+16.7 16.0£19.3 0.034
ST-segment deviation 18.9+13.2 2271109 0.072
Elevated cardiac enzyme 10.9£59 12.7+4.1 0.045
Total score 206+ 51 241+ 41 <0.0001

GRACE: global registry of acute coronary event, Systolic BP: systolic blood pressure
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Table 5. Multiple logistic regression analysis for the predictive
factors of hospital mortality

Variable OR 95% CI p

Use of IABP 3.52 1.182-11.541 0.019
PCI 0.29 0.057-0.843 0.027
GRACE score 1.03 1.015-1.041 0.043
Smoking 2.31 0.690-7.753 0.174
NT-proBNP 1.00 1.000-1.000 0.642
hs-CRP 1.00 0.735-1.281 0.986

OR: odds ratio, CI: confidence interval, IABP: intraaortic balloon
pump, PCI: percutaneous coronary intervention, GRACE: global
registry of acute coronary event, NT-proBNP: N-terminal pro-brain
natriuretic peptide, hs-CRP: high sensitivity C-reactive protein
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