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Application of brain white matter radiomics signature based-on machine learning in prediction of early—stage Parkinson's disease
XU Jianguo, SONG Qiaowei, SHEN Ying, SHU Zhenyu: Department of Radiology, Zhejiang Provincial People’s Hospital(Affiliated People’s
Hospiial of Hangzhou Medical College), Hangzhou 310014, China
Corresponding author: SHU Zhengyu, E-mail: cooljuty @hotmail.com

[ Abstract ] Objective To develop and validate a radiomics model for predicting Parkinson's disease(PD) based on brain
white matter by machine learning.” ‘Methods Brain images of 340 subjects from Parkinson's progress markers Initiative (PPMI)
database, including 169 PD. patients(most of whom in early stage) and 171 healthy controls(HC). All subjects were randomly
divided into the training(n=237) and test(n=103) sets with a ratio of 7:3. In the baseline MR images, the white matter was
segmented to extract and score the radiomic features of each patient, and to establish radiomics model using machine learning
after the dimensionality of data of training group were reduced. ROC curve was used to evaluate the diagnostic efficiency of
radiomics signature in training and test sets, and Hosmer—Lemeshow test was used to analyze the goodness of fit of signature. In
addition, all data sets were divided into high-risk group and low-risk group according to the cut—off value of ROC curve. The
number of‘patients with PD in the two groups was compared to determine the clinical effect of signature. Finally, ROC curve and
decision curve analysis(DCA) curve were used to evaluate the accuracy and net benefit of signature in all PPMI data.  Results
The area under curve (AUC) of radiomics model in the training and testing sets were 0.849 and 0.824, the sensitivity
were 0.75 and 0.78, the specificity were 0.87 and 0.87. Hosmer—Lemeshow test showed that there was no significant difference in
the fitting degree of signature in the training and testing sets(P >0.05). According to the best diagnostic threshold(cut-off value:
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0.133 8), there were 144 subjects in the high-risk group, including 123 PD patients and 21 HC, 196 subjects in the low-risk

group, including PD 44 patients and 152 HC, the number of patients with PD in the two groups was significantly different(P<

0.05). The diagnostic accuracy of the signature in all subjects was 0.823, and the DCA curve also showed a good net benefit.

Conclusion The radiomics model based on white matter from convention MRI is a non-invasive tool for predicting PD, which is

helpful for identifying patients with PD.
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