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Comparing the Performance of Three Severity Scoring Systems for
ICU Patients: APACHE III, SAPS II, MPM 11

Eun-Eyung Kim, Young-Dae Kwon®, Jeong-Hae Hwang®

School of Nursing, Eulji Univeraity; Departrment of Social and Preventive Medicine College of Medicine Sunglorunlowan Universit®,
Research Departrnent, Health Insurance Review Agency®

Objectlves : To evaluate the predictive validity of three
scoring systems; the acute physiology and chronic health
evaluation(APACHEY Il simplified acute physiclogy
scorelSAPSY |, and mortality probability model{(hMPRY 1]
systems in critically ill patients.

Methods : A concurrent and retrospective study
conducted by collecting data on consecutive patients
admitted to the intensive care unit{ICU) including surgical,
medical and coronary care unit between January 1, 2004,
and March 31, 2004, Data were collected on 348 patients
consecutively admitted to the ICUfaged 16 years or older,
no transfer, ICU stay at lsast 8 hours). Three models were
analyzed using logistic regression. Discrimination was
assessed using receiver operating characteristic{ROC)
curves, sensitivity, specficity, and correct classification
rate. Calibration was assessed using the Lemeshow-
Hosmer goodness of fit H-statistic.

Results : For the APACHE I, SAPS Il and MPW [
systems, the area under the receiver operating characterist

Key words :

1Ic{ROC) curves were 0981, 0978, and 0.941 respectively.
With a predicted risk of 0.5, the sensitivities for the
APACHE I, SAPS 11, and MPM |l systems were 81.1, 79.2
and 71.7%, the specificities 983, 98.6, and 98 3%, and the
correct classification rates 95.7, 957, and 94 3%,
respectively. The SAPS || and APACHE Il systems showed
good calibrations(chi-squared H=2 5838 p=0.9577 for
SAPS I, and chi-squared H=4 3761 p=0 8217 for APACHE
11y

Concluslons : The APACHE Il and SAPS Il systems
have excellent powers of mortality prediction, and calibratio-
n, and can be useful tools for the quality assessment of
intensive care units{IC Us).

J Prev Med Public Realth 2005,;38(3).276-282
Intensive care units{ICUs), Acute Physiology
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Table1. Baseline characteristics of sample

popUlation it ; rurrber (%)
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Roue of admission
ATEISENGY Toom W5 [ 589
wardroorm 30 [ B0
riperat Ty o try a9 1My
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Cardinvasoular 82 [ B3E)
Marologic 47 ([ 135)
Metabolic 42 (121
Cadromtestina 35 (b
Resplratory 27078
Infction 26 [ 15
Toic 25 [ 1D
Sirgical 14 {40
Cther EEaA)
Clinical result
Survied 25 (D
Death 33 [ 153
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Figure 1. ROC cuve of APACHE Il score.
(The area under the curve is 0581)
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Figure 2. AOC curve of SAPS Il score.
(The area Under he curveis 0.578)

Sengitivity
1.0
0.9
0.8 ]
0.7
0.6
0.5
0.4
0.3
0.2
0.1
0-OLI"''I""I""I""I""I

0.0 02 04 06 08 1.0

1 - Bpecificity

Figure 3. ROC curve of WP [l score.,
(The area under te curveis 0.941)
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Table 2 Comparng the sensitivity(Se), specilicity(Sp) and accuracy(Ac) of the APACHE Il SAPS 1l
and P Il at decision threshdds of 03,04, 05, 06 and 0.7, (values are percent)

Ciioff APACHEIN SAPST MEMII
vahe Se Sp Ac S p Ae Se Sp Ao
03 23.0 959 4.0 83,0 94,6 92.3 77 923 943
04 83.0 966 945 83,0 9.6 9.5 77 923 943
05 2Ll 933 957 79.2 936 957 77 923 943
06 792 993 963 736 99,0 95.1 7 923 943
07 774 997 963 67.9 997 943 453 993 91.1

Table 3. Hosmer-Lemeshow's H chi-square test for APACHE I, SAPS Il and MPM I soore

Fre dicted TMan-arasrers A
Sonre gystem
&athate N Oheered  Bpected Obered  Bgeded
0.0=p=01 28 0 0.01 Y 2799
0.1=p=02 42 0 0.02 42 4198
0.2=p<03 36 0 0.04 3% 3596
0.3=p<04 36 0 0.08 3% 3592
APACHEII 04=p<03 34 0 0.15 34 3333
0.5=p<06 36 1 0.33 35 3567
0.6=p=07 33 0 0.73 31 3227
0.7=p<0.8 34 4 173 30 3137
0.8<p=09 34 13 1482 2 1918
0.9=p<1.0 35 35 W12 0 033
Chi-square4.376 1 with 8 DF (p=0.8217}
0.0=p=0.1 13 0 0,00 12 1200
0.1=p<0.2 35 0 0.01 38 3799
0.2<p<03 32 0 0.02 40 1998
0.3=p<04 36 0 0.06 39 3894
04=p<05 13 0 0.14 40 3936
SAPSII 0.5=p<06 40 0 0.26 3 3274
0.6=p<07 39 2 0.85 U 3515
0.7=p<03 40 ) 266 30 2934
0.8=p<09 38 13 13.68 2 2132
0.9=p=<10 13 3% 3532 1 168
Chi-square 2.5838 with 8 DF (p=0.95771
0.0=p=0,1 40 1 0.06 39 3994
0.1=p=0.2 133 0 122 138 13672
0.2=p<03 24 5 446 74 7954
0.3=p<04 43 4 1034 U 3216
04=p<0.5 43 18 36,36 5 664
MM 0.5=p<06 0 0 0,00 0 000
0.6=p<07 0 0 0,00 0 000
0.7=p<0.2 0 0 0,00 0 000
0.8=p<0.9 0 0 0,00 0 000
0.9=p<1.0 0 0 0,00 0 000
(Chi-aquare 16,4672 with 8 DF (3=0.000%)
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