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Development and Validation of an Artificial Neural Network
Prediction Model for Major Adverse Outcomes after Coronary
Artery Bypass Graft (CABG) Surgery
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OBJECTIVE: In this study, we construct and internally validate an artificial neural
network (ANN) model for prediction of in-hospital major adverse outcomes (defined
as death, cardiac arrest, coma, renal failure, reinfarction, cerebrovascular accident,
or prolonged mechanical ventilation) in patients who received
&apos;&apos;on-pump&apos;&apos; coronary artery bypass grafting (CABG)

surgery. The results were compared with two other conventional statistical models:



a logistic regression model which is developed using the same dataset, and a clinical
risk score model previously described in the literature.

METHODS: We use a descriptive, non-experimental design to retrospectively
analyze data from an existing 5-year CABG surgery database with a final study
population of 563 patients. We assessed in-hospital major adverse outcomes and
their predictors using information on admission, coronary angiography, and
postoperative hospital course. Predictive variables were limited to information
available before the procedure, and outcome variables were represented only by
events that occurred postoperatively. The ANN&apos;&apos;s ability to discriminate
outcomes was assessed using receiver operating characteristic (ROC) analysis and
the results were compared with a multivariate logistic regression model and a
clinical risk score model.

RESULTS: A major adverse outcome occurred in 12.3% of all patients and 18
predictive variables were identified by the ANN model. When tested on the same
validation set, the ANN model has the greatest area under the ROC curve (AUC =
0.886). Statistically, the ANN model performed much better (p < 0.05) than the risk
score model (AUC = 0.752). However, pairwise comparison between the ANN and
LR (AUC = 0.807) models showed similar performance (p = 0.076). The LR and RS
models perform similarly well (p = 0.453). The ANN model also has the best
simultaneous sensitivity and specificity at two predefined cut-off values.
CONCLUSION: With larger, more complete databases, and with advanced network
algorithms, the ANN technology becomes an increasingly useful tool for real-time,

accurate prediction of any postoperative major adverse outcome in CABG surgery.



