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Abstract. Acute kidney injury (AKI) is a common complication in critically ill 

patients and is associated with long-term complications and an increased mortality. 

This work presents preliminary findings from the first freely available European 
intensive care database released by Amsterdam UMC. A machine learning (ML) 

model was developed to predict AKI in the intensive care unit 12 hours before the 

actual event. Main features of the model included medications and hemodynamic 
parameters. Our models perform with an accuracy of 81.8% on moderate to severe 

AKI and 79.8% on all AKI patients. Those results can compete with models reported 

in the literature and introduce an ML model for AKI based on European patient data. 
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1. Introduction 

Acute kidney injury (AKI) is a common complication in critically ill patients in the 

intensive care unit (ICU). AKI is diagnosed based on reductions of urinary output and 

elevations of serum creatinine, according to the KDIGO 2012 guidelines [1]. Since 

preventative measures effectively reduce the incidence of AKI the development of 

Machine Learning (ML) based models has been suggested for early identification [2]. 

Since the published models have mainly been developed on databases from the United 

States, this study, we developed such a model, based on European patient data to achieve 

an adequate generalizability [3]. 
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2. Methods 

The AmsterdamUMCdb contains data of 23,106 medical and surgical patients treated 

between 2003 and 2016 in the Amsterdam University Medical Centers. Available data 

includes routinely collected ICU data. A cohort of moderate or severe AKI were 

identified by an increase of their serum creatinine. A window of 48 hours was used to 

predict an AKI 12 hours into the future.  

3. Results 

The best performing model achieved an accuracy of 81.8% on severe AKI patients and 

79.8% on all patients. See the supplements for detailed results and feature analyses [4]. 

4. Discussion 

Using the AmsterdamUMCdb database, an ML based model for the prediction of AKI 

was developed and achieves a moderate accuracy. Frequently administered drugs that 

optimize hemodynamics as well as blood pressure lowering drugs correlated positively 

with the target variable. The limitations of the model include a missing validation on 

other databases and the identification of AKI solely based on serum creatinine. 

5. Conclusion 

The AmsterdamUMCdb offers the first open-access database of European ICU patient 

data. We present a novel ML model that accurately predicts severe AKI 12 hours prior 

to clinical occurrence. Future work includes a validation on other databases and 

implementation of other AKI criteria like reduced urine production. 
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