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Dynamic Prediction of Alzheimer’ s Disease Risk based on Random Survival

Forests with Multivariate Longitudinal Endogenous Covariates
Chen Jiahao, Li Chunxia, Fan Bingbing, et al ( Department of Biostatistics, School of Public Health, Cheeloo College of
Medicine, Shandong University ,Jinan 250012 )

[ Abstract]
based on baseline clinical data and longitudinal neuropsychological scores in patients with mild cognitive impairment ( MCI ).
Methods A total of 380 MCI patients from the Alzheimer’ s Disease Neuroimaging Initiative 1 study from 2005 to 2011 were
selected and were randomly divided into a training set and a test set in a 7 : 3 randomization. The Alzheimer’ s disease
assessment scale—cognitive 13 items( ADAS—-Cogl3), Rey auditory verbal learning test immediate score( RAVLT Immediate) ,
functional activities questionnaire ( FAQ ), and mini — mental state examination ( MMSE ) were used as longitudinal
neuropsychological score metrics. Random survival forests with multivariate longitudinal endogenous covariates were used to
construct a dynamic prediction model of the risk of developing AD in patients with MCI in the training set. The predictive
performance of the model was evaluated in the test set using time—dependent areas under the receiver operator characteristic
curve( AUC) and Brier score(BS). Results For the prediction of the risk of developing AD in patients with MCI, longitudinal
neuropsychological scores were more important predictors than baseline clinical data, with FAQ being the strongest predictor.
The dynamic prediction model had high predictive performance in the test set, with AUC ranging from 0.7695 to 0.8987 and BS
ranging from 0.1369 to 0.2184. Conclusion Random survival forests with multivariate longitudinal endogenous covariates can

Objective To construct a dynamic prediction model for the risk of developing Alzheimer’ s disease (AD)

be used to combine multivariate longitudinal neuropsychological scores to construct a prediction model for the risk of developing
AD in patients with MCI, with high predictive performance and the ability to achieve individual dynamic prediction.

[ Key words ] Alzheimer ’ s disease; Neuropsychological scale; Dynamic prediction; Random survival forest;
Multivariate longitudinal data
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