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Comparative Analysis of the Accuracy of Severity Scoring Systems for
the Prediction of Healthcare Outcomes of Intensive Care Unit Patients

Seong, Ji-Suk' - So, HeeYoung®

'Staff Nurse, Chungbuk National University Hospital, *Professor, Department of Nursing, Chungnam National University

Purpose: The purpose of this study was to compare the applicability of the Charlson Comorbidity Index (CCI) and Acute
Physiology, Age, Chronic Health Evaluation III (APACHE 1II) to the prediction of the healthcare outcomes of intensive care
unit (ICU) patients. Methods: This research was performed with 136 adult patients (age>18 years) who were admitted
to the ICU between May and June 2012. Data were measured using the CCI score with a comorbidity index of 19 and
the APACHE III score on the standard of the worst result with vital signs and laboratory results. Discrimination was
evaluated using receiver operating characteristic (ROC) curves and area under an ROC curve (AUC). Calibration was
performed using logistic regression. Results: The overall mortality was 25.7%. The mean CCI and APACHE III scores for
survivors were found to be significantly lower than those of non-survivors. The AUC was 0.835 for the APACHE III score
and remained high, at 0.688, for the CCI score. The rate of concordance according to the CCI and the APACHE III score
was 69.1%. Conclusion: The route of admission, days in ICU, CC, and APACHE III score are associated with an increased
mortality risk in ICU patients.

Keywords: Intensive care unit, Severity scoring systems, Healthcare outcomes
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Table 1, Comparison of Clinical Characteristics between
Non-Survivors and Survivors at Discharge in

Intensive Care Unit (N =136)
Non-survivors ~ Survivors 2
Variables at ICU at ICU
(n=35) (n=101) Ot
Gender
M 26 (74 3) 61 (60.4)
218 140
F 9(257) 40 (39.6)
Age (yr) 688+98 642+183 -188 065
> 65 10 (28.6) 38 (37.6)
093 334
<65 25 (714) 63 (62.4)
Disease category
medical 27 (77.1) 71(70.3)
) 0,61 437
surgical 8(22.9) 30(29.7)
Route of admission
emergency room 15 (429 80(79.2
gency 2.9 (792 1631 <.001
ward room 20 (57.1) 21 (20.8)
Comorbidity
with 33(943)  78(772)
504 025
without 2(7) 23228
Days at ICU 9.1+102 52+59 213 039
> 4 13 (37.1) 63 (62.4)
6.71 010
<4 22 (62.9) 38 (37.6)
CCl score 6.8+32 46+30 -3.62 <001
>5 8(22.9) 46 (45 5)
560 018
<5 27 (771)  55(545)
APACHE 111 score 1053+359 615+289 -724 < 001
> 71 2(5.7) 68 (67.3)
3950 <001
<71 33(94.3) 33(32.7)

All data are expressed as mean +standard deviation for continuous
variables and number (%) for categorical variables,

ICU= Intensive care unit; CCl= Charlson comorbidity index;
APACHE Ti1= Acute Physiology - Age - Chronic Health Evaluation i,
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ROC= Receiver Operating Characteristic; CCl= Charlson Comorbidity Index; APACHE 1= Acute Physiology - Age - Chronic Health Evaluation 111,

Figure 1, ROC curve of CCl (The area under the curve is 0,688) and APACHE 111 score (The area under the curve is 0.835)
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Table 2. Criterion Values and Coordinates of
The ROC Curve according to CCl and APACHE 111

:’;;;em Criterion Sensitivity 95% Cl  Specificity 95% Cl

cel >4 771 509-896 455 356-558
>5 714 537-854 614 512-709
>6 543 366-712 747 646-824

APACHEm > 63 943 808-993 574 472-672
>71 043 808-993 683 583-772
>72 914 769-982 693 593-781

ROC = Receiver Operating Characteristic; CCl

= Charlson Comorbidity Index;

APACHE 111 = Acute Physiology - Age - Chronic Health Evaluation IiI ,
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B2 AE IEA At 2 18] AFE PrE A
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ojmg 22|A¥ IR mygo] Agetrhn’=15.44,
p=.051), YAHARZY A9 HeolA AL A7t 54
o waj 5.72u](95% CI 2.43~13.50), A AU
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e 29 A= H7tE A4 EH, Hosmerd}
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g 39 H3w H7E AHHEE, Hosmer?
Lemeshow AANA] p=.1198A4] p> 050]| P& Z X AE
S HEA Y myo] Agetloh(x?=12.79, p=.119). U4
R0 9 WEola AAg F97t -S4l vlal 3.18
"l (95% CI 1.17~8.65), APACHE I A7} 14 Z718
T2 1,0481(95% CI 1.02~1,06)2 F3AA A A2
AAE7t Eolrs AR U A AR J-9513t
Cox®} Snell®] 27 A14>¢F Nagelkerke®] Z747|=of ¢
St S WS 4A707F SR ol A o AP 1 =ofl dist
6] 30.8~45.3%2] A8 HojFa It (Table 3).

4 CCIETQ}APACHE M ER 2t E=SE 2%

CCI =9} APACHE II ZE-oflAl 3t APde] sty
9] AAIZES o] &3t CCI =9 AYFL(>5)7 1L
AT (<5), APACHE T =+ AFH(>71)2} 29
(< 7)ol duht dAJeh= A] A A}, CCI =+
O] A9} APACHE I =9 A ¢+ 30.1% ¥
23k, CCI =9 19827 APACHE T E719] 11
e 39.0% LAT= AR Yeht F 69.1% YA
sl cHTable 4).

Table 3, Logistic Regression Analysis on Death in Intensive Care Unit (N =136)
q R2
Variables 95% ClI p (%)
model 1 Route of admission via ward 572 (2.43~13.50) <.001 156~230
Days at ICU 1.08(1.02~1.14) 01
model 2 Route of admission via ward 429(1,75~10.52) 001 18.7~275
Days at ICU 1.07 (1.01~1.14) 022
CCl score 118 (1.02~1.37) .030
model 3 Route of admission via ward 3.18(1.17~8.65) 023 30.8~453
Days at ICU 1.05(0.99~1.10) 116
CCl score 1.08(0.91~1.27) 393
APACHE 111 score 1.04 (1.02~1.06) <001

Hosmer-Lemeshow goodness-of-fit test: Model 1 x°=15 44, p=051; Model 2 x*=7 17, p=.518; Model 3 x*=12.79, p=.119.
ICU = Intensive Care Unit; CCI = Charlson Comorbidity Index; APACHE 11 = Acute Physiology - Age - Chronic Health Evaluation I,

76



X
Table 4, The Rate of Concordance according to CCl and
APACHE 111 (N=136)
APACHE 11
low severity  high severity total
n (%) n (%) n (%)
low severity 41(30.1) 13(9.6) 54 (39.7)
CCl  high severity 29 (21.3) 53 (39.0) 82 (60.3)
total 70 (51.5) 66 (485) 136 (100.0)
CClI = Charlson comorbidity index;
APACHE 11 = Acute Physiology - Age - Chronic Health Evaluation 11,
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