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Investigating model failures by patient (profiles) for safer clinical deployment
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Method (Simulated Data)

Rationale: Global metrics don't tell the whole story

Results
(Example with In-Hospital Mortality (IHM) model)
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IHM model
(2008-2013, n=8,952)

2014-2016
Cohort

2017-2019
Cohort

n 4,227 3,092

AUC 0.76 0.73

Balanced Accuracy 64% 62%

Mortality rate 17.1% 21.1%

Global metrics of the IHM model

Profiles for IHM model

Automatic identification of profiles with
change in behavior

A Classic study

In our case: Conditional Accuracy (CA)
Mixed CA =  min(ICA, PCA)

Error =  = 
ICA = Random Forest(Error | )

B Conditional Predictive Confidence (PC)

Results for DR = 70%
AUC 1.0

Results for DR = 85%
AUC 0.99

Results for DR = 100%
AUC 0.94

•••••• •••

M
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esx1 <= 13.8

x2 <= 0.9 x2 <= -1.4

x2 <= -1.3 x2 <= 1.2 x2 <= -3.6 x2 <= 1.9

Profiles

True
False

Profiled Metrics
AUC = 0.25
Sensitivity = 0
Specificity = 1
•••

Profiles removed at 85% DR
Profiles removed at 70% DR

C

AUC
Sensitivity
Specificity
...

Metrics

Metrics by Declaration Rate (MDR)

Declaration Rate (DR)

IHM model
(2008-2013, n=8,952)

2014-2016
Cohort

2017-2019
Cohort

CA 0.65 0.53

AUC 0.68 0.62

Balanced Accuracy 69% 56%

Mortality rate 19.5% 25.5%

Metrics for 1 profile of the IHM model

Investigating model failures proactively can mitigate avoidable model errors.
The uncertainty function  could be tailored for ongoing real-time monitoring.

AUC 0.98 0.94
Sensitivity 84% 80.5%
Specificity 97.8% 91.75%

Train results Test results

True

False

Model TestingModel Training 

Profiled CA = Regression Tree(ICA | )

Individualized PC
Uncertainty = 

IPC = IPC( Uncertainty | )

Mixed PC
MPC = min(IPC; APC)

Agregated PC
APC = Agregation(IPC| )

Unscheduled
surgical Admission

BUN <= 28 •••

70% (DR) points with highest MPC 85% (DR) points with highest MPC 100% (DR) points with highest MPC

•••



 
   
     
       
         
         
         
           
        
         
           
        
         
           
        
         
           
        
         
           
             
             
             
               
            
          
        
         
           
        
         
           
        
         
           
        
         
           
             
             
             
          
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
             
          
        
         
           
             
          
        
         
           
             
          
        
         
           
        
         
           
             
          
        
         
           
             
          
        
         
           
             
          
        
         
           
        
         
           
             
          
        
         
           
             
          
        
         
           
             
          
        
         
           
        
         
           
             
          
        
         
           
             
          
        
         
           
             
          
        
         
           
        
         
           
             
          
        
         
           
             
          
        
         
           
             
          
        
         
           
        
         
           
        
         
           
        
         
           
             
             
             
               
               
            
          
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
             
          
        
         
           
             
          
        
         
           
        
         
           
        
         
           
             
          
        
         
           
             
          
        
         
           
        
         
           
        
         
           
             
          
        
         
           
             
          
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
             
             
          
        
         
           
        
         
           
             
             
          
        
         
           
        
         
           
             
             
          
        
         
           
        
         
           
             
             
          
        
         
           
        
         
           
             
             
          
        
         
           
        
         
           
             
             
          
        
         
           
        
         
           
             
             
          
        
         
           
        
         
           
             
             
          
        
         
           
        
         
           
             
             
          
        
         
           
        
         
           
             
             
          
        
         
           
        
         
           
             
             
          
        
         
           
        
         
           
             
             
          
        
         
           
        
         
           
             
             
          
        
         
           
        
         
           
             
             
          
        
         
           
        
         
           
             
             
          
        
         
           
             
             
          
        
         
           
             
             
          
        
         
           
             
             
          
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
             
          
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
             
          
        
         
           
             
          
        
         
           
             
          
        
         
           
        
         
           
             
          
        
         
           
             
          
        
         
           
             
          
        
         
           
        
         
           
             
          
        
         
           
             
          
        
         
           
             
          
        
         
           
        
         
           
             
          
        
         
           
             
          
        
         
           
             
          
        
         
           
        
         
           
             
          
        
         
           
             
          
        
         
           
             
          
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
             
          
        
         
           
             
          
        
         
           
             
          
        
         
           
        
         
           
             
          
        
         
           
             
          
        
         
           
             
          
        
         
           
        
         
           
             
          
        
         
           
             
          
        
         
           
             
          
        
         
           
        
         
           
        
         
           
             
             
          
        
         
           
             
             
          
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
             
             
          
        
         
           
             
             
          
        
         
           
             
             
          
        
         
           
             
             
          
        
         
           
        
         
           
        
         
           
        
         
           
             
             
          
        
         
           
             
             
          
        
         
           
        
      
    
  


