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INTRODUCTION
─

ICU scoring systems, outcome prediction models, and severity scales are the tools 

used to categorize ICU patients into risk groups and predict/improve their 

outcomes.1

These scoring systems usually provide an estimation of the mortality rate based 

on data from previous populations using various physiologic variables.2

The efficacy of scoring systems in predicting mortality at the patients’ ICU 

admission has been confirmed. 

APACHE II, SOFA, and SAPS have been the most commonly used scoring 

systems. 3-5



OBJECTIVES
─

• To provide an overview of the available mortality prediction models for adult 

patients admitted to Intensive Care Units (ICU) in the hope of developing a more 

accurate and feasible model by augmenting severity scores with more clinical 

variables in the future.



METHOD
─

We conducted a scoping review of the literature to assess the models used to 

predict the survival of the patients admitted to the ICU, using Medline, Embase, 

Cochrane Database via Ovid, CINAHL via Ebsco, and PubMed. 

Inclusion criteria: English language, mortality prediction for adults > 18

Exclusion criteria: systematic reviews, case reports, animal studies, posters, 

conference papers

We then summarized the characteristics, variables, and performances of the 

identified mortality prediction models.



RESULTS
─

8263 studies were identified. Title, abstract and full-text 

screening left 310, including 9 clinical trials, 92 cohorts, 41 case 

controls, and 168 case series. (Figure 1) 

47 mortality prediction models were included, 16 of which were 

only internally validated and 14 externally, while 11 were both 

internally and externally validated. (Figure 2) 

Some studies have reported on modifications of the conventional 

predicting models. 

The area under the receiver operating characteristic curve (AUC) 

was used to measure the performance in most studies. 

Hosmer-Lemeshow test and calibration plot were the most 

commonly used measures for calibration. 

APACHE II and SAPS II scales had better discrimination, 

calibration, and power to predict deaths in ICU than SOFA for 

groups of patients, but most of them have failed to perform 

accurately enough when applied in an individual level.

The overall mortality rate ranged from 5% to over 60%. 

Figure 1

Figure 2



CONCLUSION
─

Different mortality prediction models vary in terms of methodology, variables, and performance. 

Knowing the advantages and capabilities of each model is highly important in order to identify the 

proper model for a certain purpose. 

Common ICU mortality models have shown to have fairly accurate overall mortality prediction, but 

poor calibration. 

We suggest that a new prediction model and mortality system can be developed to properly predict 

mortality in different groups of patients admitted to ICUs.
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