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Introduction:  

Several scoring systems have been developed over the years to  

predict ICU outcome. Of all the models developed, SAPS 3 is a recent 

one and has gained in popularity due to its large and varied 

developmental cohort (1). Most of the outcome prediction models do not 

perform equally well in other geographical settings. In this prospective 

study, we sought to validate SAPS 3 in a respiratory intensive care unit 

(ICU) in a tertiary care university-based hospital in South India. 

 

Methods:  

The sample size was calculated by standard methods using the odds 

ratio and was estimated to be 150 with a power of >0.8. Outcome of 

interest was ICU mortality. SAPS 3 data within 24 hours was collected in 

150 adult patients admitted in ICU over a period of 12 months. 

Multivariate logistic regression analysis was applied after univariate 

analysis of the data. The data were validated using Hosmer-Lemeshow 

Goodness of Fit tests for calibration and ROC analysis for discrimination. 

 

Results:  

The ICU mortality was 24.67% (35/150). The median (interquartile range) 

of SAPS 3 score in ICU survivors was 50 (41 to 59) and 69 (59 to 83) 

respectively. SAPS 3 was found to predict ICU mortality on logistic 

regression analysis with good calibration (p=0.173) and discrimination 

(AUC=0.821 with 95% CI=0.74 to 0.89). Analysis also found that the  

ideal cut-off was 57 at which the sensitivity and specificity would be 84% 

and 71% respectively. Results of logistic regression analysis are  

depicted in the Table. Mortality predicted from our model for some  

SAPS 3 scores found in our sample are as follows: score (% mortality): 

20 (1%), 40 (5.7%), 57 (21%), 60 (26%), 80 (66%), 100 (92%). 

 

Discussion:  

Risk prediction models developed in another country require validation 

and recalibration before being used to provide risk-adjusted outcomes 

within a new country setting (2). SAPS 3 score was validated in Central 

and Western Europe (3). Whereas, in another study,in a cohort of  

28,357 patients from 147 Italian intensive care units, although 

discrimination was good, calibration turned out to be poor (4). Our 

findings indicate consistency in both calibration and discrimination of 

SAPS 3 scoring in predicting ICU mortality in our setting that consists of 

medical and surgical cases in need for ventilatory support.  
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Introduction 

Several scoring systems have been developed over the years to predict 

ICU outcome. Of all the models developed, SAPS 3 is a recent one and 

has gained in popularity due to its large and varied developmental 

cohort (1). Most of the outcome prediction models do not perform 

equally well in other geographical settings. In this prospective study,  

we sought to validate SAPS 3 in a respiratory intensive care unit  

(ICU) in a tertiary care university-based hospital in South India. 

 

Methods  

The sample size was calculated by standard methods using the odds 

ratio and was estimated to be 150 with a power of >0.8. Outcome of 

interest was ICU mortality. SAPS 3 data within 24 hours was collected in 

150 adult patients admitted in ICU over a period of 12 months.  

Multivariate logistic regression analysis was applied after univariate 

analysis of the data. The data were validated using Hosmer-Lemeshow 

Goodness of Fit tests for calibration and ROC analysis for 

discrimination. For univariate analysis, the SAPS 3 data between the 

survivors and non-survivors were analyzed by Mann-Whitney U test. A P 

value < 0.05 was considered significant.  Analysis plan was to subject 

SAPS 3 data to multivariate logistic regression analysis, if found 

significant on univariate analysis. 

Hosmer and Lemeshow’s Goodness-of-Fit was used to test the 

calibration [2].  For discrimination, the continuous data was separated 

for survivors and non-survivors and ROC analysis was performed. Area 

under the ROC curve was computed using nonparametric method 

described earlier [3].  

 

 

Discussion:  

Risk prediction models developed in another country require validation and 

recalibration before being used to provide risk-adjusted outcomes within a 

new country setting (4). The geographic regions in the original SAPS 3 study 

included Australasia, Central and South America, Central and Western 

Europe, Eastern Europe, North America, Northern Europe, and Southern 

Europe and Mediterranean countries. The study included only one centre 

from India, in Pune (5). Hence it was felt that an external validation of the 

SAPS 3 scoring system in the local setting was necessary. Local factors 

such as geographical, racial, genetic and regional treatment protocols 

generally influence the course of ICU stay and outcome. Therefore 

prediction models may not perform as well in other geographical settings. 

SAPS 3 score was validated in Central and Western Europe (6). Whereas, 

in another study, involving 28,357 patients from 147 Italian intensive care 

units, although discrimination was good, calibration turned out to be poor (7).  

Our findings indicate consistency in both calibration and discrimination of 

SAPS 3 scoring in predicting ICU mortality in our setting that consists of 

medical and surgical cases in need for ventilatory support. These findings 

may reflect robustness of the original SAPS 3 model. 

Results and Discussion 

Results: Of the 150 patients studied over a 12-month period,  the age ranged 

from 18 to 80 years with a median (IQR) of 45 (30 to 55) years. The males 

constituted  68.66%. The ICU mortality was 24.67% (35/150).  

Table 2:  Results of multi-variate logistic regression analysis 

Table 3: Goodness-of-Fit Tests 

Chi-square DF P  value 

Hosmer-Lemeshow 6.30 6 0.390 

Log-Likelihood = 64.181 

Test that all slopes are zero: G = 39.231, DF = 1, P-Value = 0.000 

General Logistic Regression Equation 

SAPS 3 Score Probability (%) ICU Mortality 

20 1.0% 

40 5.7% 

57 21% 

60 26% 

80 66% 

100 92% 

Figure 2: ROC curve analysis 

Variable 

Median (IQR) 

Survivors 

(n=113) 

Non-survivors 

(n=37) 

P  

value 

SAPS 3 50 (41 to 92) 69 (59 to 69) 0.000 

Based on our model, the area under the ROC curve (Figure 2) was  

0.82 with 95% CI=0.74 to 0.89). Analysis also found that the ideal cut-off  for 

SAPS 3 score was 57 at which the sensitivity and specificity would be  

84% and 71% respectively. 

Predictor Co-efficient P value Odds 

Ratio 

95% CIs 

Constant -6.31276 0.000 

SAP 3 Score 0.08747 0.000 1.09 1.06 to 1.13 

P value for overall predictive ability of SAPS 3 score for ICU mortality is 

0.000 (Log-Likelihood = -64.181). Goodness-of-fit testing with  

Hosmer-Lemeshov method revealed P value of 0.173 

Table: Results of logistic regression analysis  

Logistic Regression Equation for the Present Model 

Z= -6.31276 + (0.08747 x SAPS 3 score) 

Table 4:  ICU Mortality prediction from SAPS 3 score 

Predictor Co-efficient P value Odds Ratio 95% CIs 

Constant -6.31276 0.000 

SAP 3 Score 0.08747 0.000 1.09 1.06 to 1.13 

Figure 1: Boxplot of SAPS 3 score in surivors and non-survivors 

Table 1: Univariate Analysis  


