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IntroductionsIntroductions

 Predicting outcome is a routine duty of Predicting outcome is a routine duty of 
physiciansphysicians

 Prognostication based on clinical observation Prognostication based on clinical observation 
is affected byis affected by
 Memory of recent eventsMemory of recent events
 Inaccurate estimation of relative contribution of Inaccurate estimation of relative contribution of 

multiple factorsmultiple factors
 False beliefsFalse beliefs
 Human limitations like fatigueHuman limitations like fatigue



IntroductionsIntroductions

 Outcome prediction models will always Outcome prediction models will always 
produce the same estimate from a given produce the same estimate from a given 
datasetdataset

 Correctly value the importance of relevant dataCorrectly value the importance of relevant data



IntroductionsIntroductions

 Four major applications Four major applications 
 Performance assessmentPerformance assessment
 Predicting and planning of resource utilizationPredicting and planning of resource utilization
 Clinical researchClinical research
 Individual patient managementIndividual patient management



IntroductionsIntroductions
 APACHEAPACHE

 APACHE IIAPACHE II
 APACHE IIIAPACHE III
 APACHE IVAPACHE IV

 SAPSSAPS
 SAPS IISAPS II
 SAPS IIISAPS III

 MPMII/ IIIMPMII/ III
 MPMMPM00
 MPMMPM2424
 MPMMPM4848 & MPM& MPM7272



IntroductionsIntroductions

 Most scoring systems were developed using Most scoring systems were developed using 
multivariate regression analysis of large multivariate regression analysis of large 
clinical databases to identify the most relevant clinical databases to identify the most relevant 
variables related to mortalityvariables related to mortality

 Prospective validation in other patient Prospective validation in other patient 
populationspopulations



DiscriminationDiscrimination
ROCROC

Test the ability to discriminate Test the ability to discriminate 
live and deathlive and death

CalibrationCalibration
HosmerHosmer--LemeshowLemeshow
ĈĈ statisticsstatistics
ĤĤ statisticsstatistics

Test extent of agreement Test extent of agreement 
between expected and observed between expected and observed 
death across all subgroups of death across all subgroups of 
patientspatients

Mathematical ModelMathematical Model
(Goodness of fit model)(Goodness of fit model)

Risk of DeathRisk of DeathScores Scores 



Castella et al: Crit Care Med 1995: 23: 1327-35



What about APACHE IVWhat about APACHE IV

 104 ICUs in 45 US hospitals104 ICUs in 45 US hospitals
 131,618 consecutive ICU admissions 131,618 consecutive ICU admissions 
 Good discrimination: Area under ROC 0.88Good discrimination: Area under ROC 0.88
 Good calibration: Good calibration: HosmerHosmer--LemeshowLemeshow C C 

statistic = 16.9, p = 0.08statistic = 16.9, p = 0.08
CritCrit Care Med. 2006 May;34(5):1297Care Med. 2006 May;34(5):1297--310.310.



Any validation study published among Any validation study published among 
Chinese population?Chinese population?

 Lin CY et al, Chang Gung Memorial Hospital, Lin CY et al, Chang Gung Memorial Hospital, 
TaiwanTaiwan

 To assess the performance of APACHE IV/ To assess the performance of APACHE IV/ 
APACHE II/ SOFA/ RIFLE among patients on APACHE II/ SOFA/ RIFLE among patients on 
ECMOECMO

Ann Thorac Surg. 2007 Oct;84(4):1256-62.



Objective of this studyObjective of this study

 To assess the validity of mortality prediction To assess the validity of mortality prediction 
systems in patients admitted to our intensive systems in patients admitted to our intensive 
care unit.care unit.

 We included Acute Physiology and Health We included Acute Physiology and Health 
Evaluation (APACHE) II, APACHE IV and Evaluation (APACHE) II, APACHE IV and 
Simplified Acute Physiology Score (SAPS) II Simplified Acute Physiology Score (SAPS) II 
in our evaluation. in our evaluation. 



MethodsMethods

 Single centre prospective observational cohort Single centre prospective observational cohort 
study study 

 General ICU of regional hospitalGeneral ICU of regional hospital
 All patients admitted to ICU in 2008 with ICU All patients admitted to ICU in 2008 with ICU 

stay more than 4 hours and age >16 years old stay more than 4 hours and age >16 years old 



MethodsMethods
 The data necessary for mortality prediction were The data necessary for mortality prediction were 

collected prospectively via the Clinical Management collected prospectively via the Clinical Management 
System System 

 Predicted and actual mortality rates, and standardized Predicted and actual mortality rates, and standardized 
mortality ratio (SMR) were calculated. mortality ratio (SMR) were calculated. 

 Discrimination was assessed using receiver operating Discrimination was assessed using receiver operating 
characteristic (ROC) curves. characteristic (ROC) curves. 

 Calibration was assessed using Calibration was assessed using HosmerHosmer LemeshowLemeshow
goodness of fit Cgoodness of fit C--statistic. statistic. 



ResultsResults

 A total of 1194 consecutive ICU admissions A total of 1194 consecutive ICU admissions 
occurred in 2008, of which 1117 met inclusion occurred in 2008, of which 1117 met inclusion 
criteria. criteria. 





Area under ROC curve: APACHE IV 0.862, APACHE II 0.826 and SAPS II 0.812





Crit Care Med. 2006 May;34(5):1297-310.



ConclusionConclusion

 APACHE IV predictions of hospital mortality APACHE IV predictions of hospital mortality 
have good discrimination as compared with have good discrimination as compared with 
other models but it had inadequate calibration.  other models but it had inadequate calibration.  

 Difference of patientDifference of patient’’s characteristics may be s characteristics may be 
the reason and customization of model should the reason and customization of model should 
be considered. be considered. 



Questions/ CommentsQuestions/ Comments


