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Introduction: We explore the use of an artificial neural network (ANN) model to predict discharge APACHE IV scores for 
intensive care unit (ICU) patients. Predicting mortality based upon scoring systems or models have been described but typically 
only use data from the first 24 hours. This work explores ICU outcome prediction using data from both the first 24 hours and 
beyond in order to ultimately develop a real-time risk management tool.

Methods: As part of an IRB-approved protocol, a convenience sample of retrospective physiological vital signs, laboratory 
values, clinical assessments, and outcome from throughout each patient’s hospital stay were collected retrospectively for 
traumatic brain injury (TBI) patients admitted to the ICU at a Level I Trauma-Military Medical Center during the five-year 
period ending in October 2007. Values were collected at frequencies according to routine clinical practice. Admission and 
discharge APACHE scores (range 0-299) were calculated by a nurse researcher independent of the authors. A static back 
propagation ANN with 3 layers (90 ‘log-sig’ neurons, 25 ‘log’ neurons, and one linear neuron) was developed and trained using 
resilient back propagation and leave-one-out methodology. Patients with at least 20 consecutive days of data were included 
in the analysis. Inputs consisted of collected clinical data from the first ten days, averaged daily, and the admission APACHE 
score. Output was the predicted APACHE score at discharge.

Results: Data were collected for 139 TBI ICU patients (132 later discharged, seven died). Daily averages were computed for 
each of 26 clinical values. Twenty-seven patients had sufficient data to be included in this preliminary analysis. The resulting 
ANN predicted discharge APACHE scores within 12.9% of actual scores.

Discussion: Some limitations of this preliminary work are that the retrospective data had missing values such that only a small 
subset was usable for modeling, and that computed daily averages do not reflect intra-day trends. While ANNs are usually used 
for discrete classification (e.g., discharged or died), we used an ANN to predict APACHE scores calculated at discharge, which 
may help identify risk leading to post-ICU death. Next steps include trying better temporal abstraction methods and improved 
techniques for handling missing values, as well as developing other regression and classification models to understand which 
are best suited for this domain.
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