
Create a
prediction tool
to predict the 2-

year all-cause mortality of stage-4
or stage-5 CKD patients.

The prediction
tools developed

from general population data to
predict all-cause mortality are not
adapted to chronic kidney disease
(CKD) patients, because this
population displays a higher risk.

BACKGROUND METHOD

Baseline
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variables

Stage 4 or 5 CKD patient with 2 years follow-up of Photo-Graphe 3 study

27 variables

Creation Selection

• Descriptive
• Clinical

• Biology
• Nephrology

•Logistic regression
•deep learning

RapidMiner®

AUC-ROC, accuracy, sensitivity, 
specificity, PPV, NPV

The best 
performance 

•Random forest
•Bayesian network

Synthesize population by Bayesian imputation

Select top informative variables by
Percentage of variance

Optimization Netica®

Validation Access internal validation performance:
•Sensitivity
•Specificity 

•PPV 
•NPV

•AUC-ROC
•Accuracy

10-fold cross validation

Context

Aim

RESULTS

Population

Non-dialysis stage 4 
or 5 CKD patients 

(n=975)

Excluded (n=441)

Development population 
(n=534)

Survivor (n=400)

Deceased (n=134)

Model selection

Bayesian network
Logistic regeression

Bayesian network
•Strength of Bayesian

Slightly better 
performance

•Weekness of 
logistic regression

Synthetic population

Bayesian imputation

Survivor (n=400)

Survivor (n=1000) Deceased (n=1000)

Refined variables

7 variables: age, Erythropoietin Stimulating Agent (ESA), CV history, 
smoking status, 25-OH vitamin D level, PTH level, and ferritin level
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CONCLUSION

A Bayesian network was used to create a 7-variable prediction tool to predict the 
2- year all-cause mortality in patients with stage 4-5 CKD.

Internal validation results
Naïve Bayesian network 
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10-fold cross validation

Accuracy 73.8±3.6

AUC-ROC 0.81±0.03

Sensitivity 71.0±5.4

Specificity 76.5±3.0

PPV 75.1±3.2

NPV 72.6±4.1

Deceased (n=134)


