Artificial intelligence-based prediction of neurotrophic factors association with sleep in drug-resistant epilepsy
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Introduction. Sleep disturbances are common in drug-resistant epilepsy (DRE) and may worsen disease outcomes. Neurotrophic factors such as glial cell-line derived neurotrophic factors (GDNF) and neurotrophin-3 (NT-3) have been implicated in sleep regulation, but their role in DRE remains unclear. 
Aims. To investigate correlation between sleep quality and neurotrophic factors (NT-3 and GDNF) in persons with DRE and their prediction using artificial intelligence.
Methods. This prospective observational study included adult persons with DRE of either gender. Demographic, seizures related data were collected at enrolment. Sleep quality was assessed using the Pittsburgh Sleep Quality Index (PSQI) questionnaire. Blood samples were collected for estimation of serum NT-3 and GDNF using enzyme-linked immunosorbent assay (ELISA). Spearman bivariate correlation analysis was done to find out the association among PSQI score with seizure frequency, GDNF and NT-3 level. A receiver operating characteristic (ROC) curve analysis was done to find out the cut-off level of serum GDNF and NT-3 level for prediction of better sleep quality. These data were used for prediction of sleep quality and seizure control status using artificial intelligence techniques such as artificial neural network (ANN), support of vector machine (SVM) and deep neural network (DNN). 
Results. In the enrolled subjects (n=43), median (inter-quartile range) of PSQI score was 3 (2-4), GDNF level was, 0.40 (IQR, 0.30-0.68) ng/ml and NT-3 level was 3. 27 (1.27-4.92) ng/ml. PSQI score had a significant negative correlation with serum GDNF level (correlation coefficient r= -0.389, p=0.012) whereas no significant correlation was observed between PSQI score, seizure frequency and serum NT-3 level. ROC analysis revealed a cut-off value of 0.39 ng/ml of serum GDNF level for better sleep quality with a sensitivity of 66.7% and specificity of 65.6% (p=0.012). As per ANN and DNN based analysis, sleep quality has better predictability using GDNF level with high specificity and sensitivity, but the same was not significant with NT-3 level.
Discussion. The neurotrophic factors GDNF may serve as predictive biomarkers for poor sleep quality in DRE which will have additional value for better epilepsy management. 

