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Usefulness of APACHE III Score on Admission in Relation to the Length of Stay in the ICU

Yun Jeong Chae, M.D., Jin young Lee, M.D., Young Ju Lee, M.D., Kyung Bong Yoon, M.D.*, and Hyun Kyo Lim, M.D.*
Department of Anesthesiology and Pain Medicine, College of Medicine, Ajou University, Suwon, Korea, *Department of Anesthesiology and
Pain Medicine, College of Medicine, Wonju Medical College, Yonsei University, Wonju, Korea

Background: To evaluate the usefulness of admission and daily acute physiology and chronic health evaluation (APACHE)
IIT score in relation to length of stay in the intensive care unit (ICU) for outcome prediction, 4,554 patients were studied.

Methods: These patients were admitted to the ICU from June 6, 1994 to December 31, 2002. Exclusion criteria included
patients being treated for burns, having surgery for coronary artery bypass grafts, having a diagnosis of myocardial infarction,
being under 16 years of age and being discharged less than 16 hours after admission. To evaluate the discrimination power
of admission and daily APACHE III score, the area under the receiver operating characteristic curve was computed for each of
the initial 16 days of ICU care.

Results: Admission APACHE III score loses discrimination power over time, from admission day to day 4 in the ICU, the
area under the receiver operating characteristic curve was above 0.8 and after day 16, it dropped to below 0.7. However, daily
APACHE III score maintained discrimination power at about 0.8 over time.

Conclusions: In the early days after ICU admission, admission and daily APACHE III score are useful. With time daily
APACHE III scores are more useful than admission APACHE III score. (Korean J Anesthesiol 2004; 46: 702~ 707)

Key Words: intensive care units, APACHE III, length of stay, receiver operating-characteristic curve.
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Table 1. Characteristics of the Patients

Male 2944 (64.6)
Female 1610 (35.4)
Age (yrs) 53.1 £ 16.6
ICU residence day 72 £ 121
Admission APACHE III score 395 £ 22,6
Causes of admission
Elective postoperation 1978 (43.4)
Medical disease 1024 (22.5)
Multiple trauma 731 (16.1)
Disease of CNS 582 (12.8)
Others 239 (5.2)

Values are number of patients or mean + SD. Values in parenthesis
are percentages of total number of patients. ICU: intensive care unit,
APACHE: acute physiologic and chronic health evaluation, CNS:
central nervous system.
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Table 2. Relationship between Admission APACHE III Score and ICU
Mortality

APACHE 1III score Number of patients Mortality (%)

0-9 97 0.0
10-19 555 0.9
20-29 1,068 0.8
30-39 1,071 32
40-49 684 6.4
50-59 382 9.7
60-69 251 259
70-79 149 37.6
80-89 108 583
90-99 68 63.2

100-109 46 69.6
110-119 31 67.7
120-129 23 78.3
130-139 10 90.0

> 140 11 100.0

Total 4,554 9.8

APACHE: acute physiologic and chronic health evaluation, ICU:
intensive care unit. X* = 1527.699, P < 0.01.



Table 3. ROC-AUC of Admission and Daily APACHE III Scores

According to ICU Residence Days
IcU ROC—{%U.C of ROC—AUC of
residence Numper of  admission daily
day patients APACHE 1II APACHE III
score (95% CI) score (95% CI)
1 4,554 0.893 (0.876-0.909)
2 2,362 0.869 (0.846-0.892) 0.883 (0.861-0.904)
3 1,754 0.855 (0.829-0.880) 0.878 (0.853-0.903)
4 1,337 0.825 (0.795-0.854) 0.844 (0.815-0.872)
5 1,022 0.788 (0.753-0.824) 0.821 (0.787-0.855)
6 860 0.769 (0.731-0.808) 0.798 (0.760-0.836)
7 720 0.752 (0.710-0.794) 0.801 (0.762-0.840)
8 632 0.742 (0.696-0.788) 0.817 (0.778-0.856)
9 563 0.736 (0.686-0.785) 0.801 (0.756-0.845)
10 518 0.731 (0.681-0.781) 0.811 (0.767-0.855)
11 471 0.720 (0.666-0.774) 0.817 (0.770-0.864)
12 415 0.708 (0.650-0.765) 0.823 (0.772-0.874)
13 377 0.735 (0.677-0.792) 0.824 (0.775-0.874)
14 335 0.717 (0.656-0.778) 0.807 (0.752-0.862)
15 318 0.706 (0.642-0.771) 0.799 (0.744-0.853)
16 294 0.695 (0.628-0.763) 0.814 (0.755-0.873)

ROC-AUC: receiver operating characteristic-area under the curve,
APACHE: acute physiologic and chronic health evaluation, ICU:
intensive care unit, CI: confidence interval.
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