Statistical methods

Assessment of calibration of SAPS II and 3 scores
The calibration curves of the SAPS II and SAPS 3 scores for the prediction of in hospital death were assessed. These curves show the relationship between the observed mortality and the mortality predicted by the scores. The observed risk function of the predicted mortality was assessed using smooth kernel functions [1]. Then, the observed mortality was plotted against the predicted mortality.  The identity line represents a perfect calibration of the score. If the curve is below (above) the identity line, the score overestimates (underestimates) the mortality. Stronger is deviation from the identity line, greater is the miscalibration. To obtain smooth free-distribution calibration curves, we assessed the observed mortality according to the predicted mortality using a normal kernel function [1]. Additionally, we calculated the Brier score and the Standardized Mortality Ratio (SMR). The former is the mean square difference between the mortality predicted by the score and the actual binary outcome [2]. The Brier score captures the calibration and the discrimination power of the predictive score. To facilitate its interpretation, we also assessed a reference value equal to the Brier score when the predicted mortality is assumed the same for all patients and equal to the overall mortality. The SMR is the ratio of observed count of death to count of death expected according to the mortality score. A SMR greater (resp. lower) than one indicates an underestimation (resp. overestimation) of the mortality by the predictive score. Ninety-five percent confidence intervals were estimated using the method proposed by Redelmeier et al for Brier score [3] and Byar’s approximation for SMR [4]. 

Calibration and centers’ characteristics
The variance of the set of center-specific Brier scores and SMRs were indices of the between-centers variability in calibration. We used a permutation test to determine if these indices were compatible with the hypothesis that the calibration was the same in all centers: 1. we randomly permuted patients between centers, maintaining the initial sample size for each center, and estimated a calibration curve for each center and obtained the center-specific SMR and Brier score; 2. we calculated the standard deviation over the 120 centers of (a) the SMR (b) the Brier score; 3. we repeated this procedure 1000 times to obtain the distribution of the variance of the calibration indices under random variation only; 4. we compared the observed variability with the expected variability under random variation. If the observed standard deviation fell above the 97.5th percentile of the standard deviations obtained under randomness, it would signal statistically significant between-center heterogeneity in calibration. Because of the limited sample size per center, assessment of calibration curves with kernel functions was not appropriate. We fitted the calibration curves according to the method proposed by Finazzi et al [5]. Briefly, the principle of this approach is to model the logit of the observed risk of death by the logit of the mortality predicted by the SAPS II score with a logistic regression model. 
To evaluate if center characteristics have an effect on the calibration of the SAPS II score, we modeled the calibration curve using the approach proposed by Finazzi et al and we introduced interaction terms between center characteristic and the logit of the predicted mortality. The models with and without interaction terms were compared with likelihood ratio tests. A statistically significant difference between model means that the parameters of the calibration curve vary with center characteristic. Since these analyses were conducted on the whole sample, the sample size was large enough to use polynomial functions of the logit of the predicted mortality. Only terms of degree 1 and 3 were retained in the models because of their statistical significance. Generalized estimating equations were used to account for the clustering. 
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