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Validation of the International Classification of Diseases
10th Edition Based Injury Severity Score(ICISS)

Yoon Kim, Ku-Young Jung”, Chang-Yup Kim, Yong-Ik Kim, Youngsoo Shin

Department of Health Policy and Management, Seoul National University College of Medicine
Department of Emergency Medicine, College of Medicine, Ewha University"

Objective : To compare the predictive power of International
Classffication of Diseases 10th Edition(ICD-10) based International
Classification of Diseases based Injury Severity Score(ICISS) with
Trauma and Injury Severity Score(TRISS) and International
Classification of Diseases 9th Edition Clinical Modification(ICD-
9CM) based ICISS in the injury severity measure.

Methods : ICD-10 version of Survival Risk Ratios(SRRs) was
derived from 47,750 trauma patients from 35 Emergency Centers
for 1 year. The predictive power of TRISS, the ICD-9CM based
ICISS and ICD-10 based ICISS were compared in a group of 367
severely injured patients admitted to two university hospitals. The
predictive power was compared by using the measures of
discrimination(disparity, sensitivity, specificity, misclassification
rates, and ROC curve analysis) and calibration(Hosmer-
Lemeshow goodness-of-fit statistics), all calculated by logistic
regression procedure.

Results : ICD-10 based ICISS showed a lower performance

than TRISS and ICD-9CM based ICISS. When age and Revised
Trauma Score(RTS) were incorporated into the survival probability
model, however, ICD-10 based ICISS full model showed a similar
predictive power compared with TRISS and ICD-9CM based
ICISS full model. ICD-10 based ICISS had some disadvantages in
predicting outcomes among patients with intracranial injuries.
However, such weakness was largely compensated by
incorporating age and RTS in the model.

Conclusions : The ICISS methodology can be extended to
ICD-10 horizon as a standard injury severity measure in the place
of TRISS, especially when age and RTS were incorporated in the
model. In patients with intracranial injuries, the predictive power of
ICD-10 based ICISS was relatively low because of differences in
the classifying system between ICD-10 and ICD-9CM.
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Table 1. Revised Trauma Score

/"
3T

Coded Value GCS Systolic Blood Preassure Respiration Rate
4 13-15 >89 10-29
3 9-12 76-89 >29
2 6-8 50-75 6-9
1 4.5 1-49 »5
0 3 0 0
Number of patients that survived with ICD diagnosis i
SRRicpg) = X 100

Number of patients with ICD diagnosis i

SRRicpe): SRR for each ICD diagnosis i

Figure 1. Calculation of survival risk ratios(SRRs).

ICISS = SRRinj(1)) X SRRinj2)....... X SRRinj(10)
* SRRini(1-10 : SRR for the patient s each injury

Figure 2. Calculation of an individual patient s ICISS for survival.

« ISS = AIS(1) + AIS(2)? + AIS(3)
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Table 2. Characteristics of study population(average values)

Intracranial Non-intracranial All Blunt

(n=184) (n=183) (n=367)
Age 332 309 320
RTS 5.9 7.0 6.5
1SS 222 13.6 179
Mortality(%) 321 104 213

Table 3. ISS and ICISS performance comparisons

ISS ICD-9CM based ICISS  ICD-10 based ICISS
All Blunt Injury(n=367)
Disparity 0.245* 0.378 0.194
Sensitivity(%) 43.6 56.4 38.5
Specificity(%) 972 979 94.1
Misclassification rate(%) 142 10.9 17.7
ROC analysis 0.892 0.909 0.843
Hosmer-Lemeshow Statistic 9.3813 12.891 5.1471
(p=0.2264) (p=0.1156) (p=0.7417)
Intracranial Injury(n=184)
Disparity 0.230* 0428 0.131
Sensitivity(%) 55.9 644 40.7
Specificity(%) 912 96.8 88.0
Misclassification rate(%) 20.1 13.6 272
ROC analysis 0.887 0915 0.760
Hosmer-Lemeshow Statistic 10.949 29.04 4.8988
(p=0.2046) (p=0.0003) (p=0.7683)
Non-intracranial Injury(n=183)
Disparity 0.210* 0.200 0.248
Sensitivity(%) 15.8 474 421
Specificity(%) 994 98.2 98.2
Misclassification rate(%) 9.3 7.1 7.7
ROC analysis 0.854 0.888 0.874
Hosmer-Lemeshow Statistic 14.0000 8.5036 2.9995
(p=0.0818) (p=0.3859) (p=0.9344)

* Standardized value: (ISS of survivors - ISS of Nonsurvivors)/75
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Table 4. TRISS and ICISS full model performance comparisons

TRISS ICD-9CM based ICISS  CD-10 based ICISS
full model full model
All Blunt Injury(n=367)
Disparity 0.644 0.737 0.627
Sensitivity(%) 75.6 821 73.1
Specificity(%) 96.9 93.3 96.2
Misclassification rate(%) - 7.6 52 8.7
ROC analysis 0958 0.976 0956
Hosmer-Lemeshow Statistic 3.4055 7.7377 7.2944
(p=0.9064) (p=0.4595) (p=0.5052)
Intracranial Injury(n=184)
Disparity 0.684 0.769 0.629
Sensitivity(%) 79.7 847 76.3
Specificity(%) 944 96.0 93.6
Misclassification rate(%) 10.3 7.6 12.0
ROC analysis 0.959 0.976 0.943
Hosmer-Lemeshow Statistic 49476 9.0528 3417
(p=0.7632) (p=0.3379) (p=0.9055)
Non-intracranial Injury(n=183)
Disparity 0.511 0.626 0.596
Sensitivity(%) 579 579 63.2
Specificity(%) 98.2 98.8 982
Misclassification rate(%) 6.0 55 5.5
ROC analysis 0.938 0.979 0.970
Hosmer-Lemeshow Statistic 2.9285 0.9676 3.6177
(p=0.9388) (p=0.9984) (p=0.8899)
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