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Abstract

Differentiating between different types of neurodegenerative diseases is not only crucial in clinical practice
when treatment decisions have to be made, but also has a significant potential for the enrichment of clinical
trials. The purpose of this study is to develop a classification framework for distinguishing the four most
common neurodegenerative diseases, including Alzheimer’s disease, frontotemporal lobe degeneration, De-
mentia with Lewy bodies and vascular dementia, as well as patients with subjective memory complaints.
Different biomarkers including features from images (volume features, region-wise grading features) and
non-imaging features (CSF measures) were extracted for each subject. In clinical practice, the prevalence
of different dementia types is imbalanced, posing challenges for learning an effective classification model.
Therefore, we propose the use of the RUSBoost algorithm in order to train classifiers and to handle the
class imbalance training problem. Furthermore, a multi-class feature selection method based on sparsity
is integrated into the proposed framework to improve the classification performance. It also provides a
way for investigating the importance of different features and regions. Using a dataset of 500 subjects, the
proposed framework achieved a high accuracy of 75.2% with a balanced accuracy of 69.3% for the five-class
classification using ten-fold cross validation, which is significantly better than the results using support vec-
tor machine or random forest, demonstrating the feasibility of the proposed framework to support clinical
decision making.
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1. Introduction

Neurodegeneration is a progressive process that results in the gradual loss of nerve structure and function.
The neurodegenerative process occurs with normal aging, but can be accelerated by many neurodegenerative
diseases (NDs), including Alzheimer’s disease (AD), frontotemporal lobe degeneration (FTLD), dementia
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