B SRS AR ) S propofol BRSPS BT & URZRY
P

Neural Network Modeling to Predict the Hypnotic Effect of Propofol
Bolus Induction
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Dose requirements of propofol to achieve loss of consciousness depend on the
interindividual variability and on the interaction with other concomitant medication.



Until now when propofol was administrated by a single bolus, how to define the
optimal individual dose and to investigate its hypnotic effect have not been clearly
studied. The goal of this study is to develop an artificial neural network model on the
basis of common clinical parameters. We would demonstrate its ability in predicting
the hypnotic effect of propofol bolus induction and compare the network output to
clinician’s prediction.

Two hundred and seventy patients undergoing elective surgery under total intravenous
anesthesia were enrolled into this study. Ten parameters were chosen as the input
factors based on the related literatures and clinical experiences. The bispectral index
of EEG was used to record the consciousness level of patients and served as the
output factor. The predictive model derived from the artificial neural network was
validated on an entirely different data set that was not included in the training set. The
architectures selected in this study were the standard nets and the Ward nets using the
NeuroShell 2 software system. Three senior anesthesiologists in our department
would make predictions of validation set according to the chosen input factors. The
results would be compared to those of trained artificial neural networks.

The standard nets had a sensitivity of 76.19 % and a specificity of 65.22 %. The ward
nets had a sensitivity of 80.95 % and a specificity of 57.97 %. The clinician made
prediction for the 3rd min BIS >60 with a sensitivity of 23.81 % and a specificity of
91.30 %. The area under ROC curve for the standard nets and ward nets were 0.7552
and 0.7274 respectively. The predictive results of neural net models were superior to
that of clinician.

When calculating the dose requirement of propofol, we should consider the individual
condition of each patient. In this study we constructed the artificial neural network
model to predict the 3rd min of anesthesia depth under propofol bolus induction. In
the future we could enhance the sensitivity and specificity by adding more important
parameters. The dosing support system of propofol might be accomplished on the
basis of this model to provide the optimal bolus dose to achieve the ideal induction
endpoint. This model can potentially help determine the optimal dose of propofol and
thus reduce the anesthetic cost.



