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Predictive features for all ICU admissions were extracted after excluding ICU admissions with CKD stage V or
that were missing both creatinine and urine output. The samples were divided into three cohorts: training,
testing, and external validation. Training and testing cohorts used moderate/severe AKI as the outcome; the
external validation cohort used any AKI as the outcome. The model is trained using the training cohort, and
performance evaluated on all three cohorts.

Acute kidney injury (AKI) often develops as a complication of
critical illness and affects a significant proportion of patients.
AKI in ICU is associated with worse outcomes including
mortality, longer length of stay and cost along with worse
long-term outcomes. We built a model to predict the risk of
developing AKI in ICU stay using only information available
before ICU admission.
Retrospective data was collected from all adult ICU
admissions to the Mayo Clinic from 2005 to 2017 totaling
131,873 ICU admissions. We excluded those with CKD stage
V, or substantial missing data. The dataset included comorbid
conditions, medications, procedures, and admission
information. AKI stage was calculated using the KDIGO
criteria. Control (those with AKI stage 0) and diseased (those
with stage 2 or 3 AKI) patients were used for training the
model (80% of cohort) and as a held-out test set (20% of
cohort). All other patients, i.e., patients with Stage 1, and
individuals with different creatinine and urine stages were
used as a noisy validation cohort. We trained a multilayer
perceptron model with three layers. Model performance was
evaluated on both the held-out test and noisy validation
cohorts.
The full feature model (98 features) had strong performance
on both the held-out test (AUC=0.89) and noisy validation
(AUC=0.78) cohorts. A reduced feature model (44 features)
also had good performance on both the held-out test
(AUC=0.87) and noisy validation (AUC=0.76) cohorts. The five
most important features selected by the models were:
comorbidities (including blood transfusion and renal disease),
age, gender, baseline creatinine and admitting diagnosis.
AKI risk can be evaluated at ICU admission using a model
solely made by the comorbid conditions. It has good
predictive performance without any exposure information.

Model performance was evaluated using
ROC curves for all three cohorts for both
the full feature model and the reduced
feature model.

Feature importance was calculated as the difference in model’s AUC with all features and
when a single feature was permuted across samples. A larger difference in AUC indicates a
greater contribution of that feature to the model’s ability to predict AKI. Receiving a blood
transfusion before ICU admission and the Charlson Score were strong predictors in both
models. As expected, baseline creatinine and estimated baseline creatinine
were both also important in accurately predicting AKI during ICU stay.

• A neural network 
provides accurate 
predictions of AKI 
using only 
information 
available at ICU 
admission
• Excluding 

nephrotoxic 
medications still 
provides accurate 
predictions
• Using both 

creatinine and urine 
output to define AKI 
patients is 
important
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