Development And Validation of Machine-Learning Prediction Models for Risperidone Response in People with Dementia
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Introduction. Risperidone accounts for up to 45% of antipsychotic use in dementia. Despite modest efficacy and known risks, our previous study shows that risperidone provides symptom-specific benefits. Currently, there is a lack of a personalised approach to guide prescribing in this clinically heterogeneous population.
Aims. To develop machine-learning models to predict risperidone response and risk of adverse events.
Methods. Individual participant data from four randomised trials of risperidone in dementia were harmonised and analysed. Three trials (N=1,327) were used for model development and one trial (N=337) for external validation. Symptoms were assessed using the Behavioural Pathology in Alzheimer’s Disease (BEHAVE-AD) scale. Risperidone-associated adverse drug events (ADEs) included major cardiovascular events, extrapyramidal symptoms, and somnolence. Outcomes were improvement in psychosis and aggression, and classification of high- and low-risk patients based on symptom response and ADEs. Predictors included risperidone use, demographic factors, and clinical characteristics. Conditional inference forest, random forest, and XGBoost models were developed using internal–external cross-validation (IECV) and subsequently externally validated with decision curve analysis.
Results. In IECV, all models showed good performance for predicting psychosis improvement and identifying low-risk patients, but limited performance for other outcomes. In external validation, random forest models demonstrated the most favourable performance for predicting psychosis improvement (C-statistic 0.84 [95% CI: 0.80–0.89], calibration slope 1.17 [95% CI: 0.80–1.54]) and for identifying low-risk patients (C-statistic 0.75 [95% CI: 0.68–0.82], calibration slope 0.88 [95% CI: 0.43–1.33]), and greater net benefits for other models.
Discussion. These machine-learning prediction models show potential to support personalised antipsychotic prescribing in dementia by stratifying patients according to expected psychosis improvement and risk of ADEs. However, real-world validation and further refinement are required before clinical implementation.
