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❖Early-onset dementia = dementia with onset under age 65. 

❖Early Onset Alzheimer’s Disease (EOAD) and Frontotemporal Dementia (FTD) are 

common forms of early-onset dementia. 

❖Alzheimer’s Disease (AD) is characterized with progressive memory loss 

accompanied with language, executive and visual problems. 

❖FTD is characterized with behavioural, executive and language progressive 

problems. 
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INTRODUCTION: Challenging Diagnosis

❖In the clinical practice the overlapping symptoms and brain signatures makes the 

diagnosis challenging. 

❖Magnetic Resonance Imaging (MRI) has been widely used to detect disease-specific 

brain changes across these disorders. 

❖Distinct brain atrophy patterns could potentially help in differentiating EOAD and 

FTD. 

❖Supervised and unsupervised machine learning were combined to discriminate 

between EOAD, FTD and healthy controls (CTR). 
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AIM

To develop a classification algorithm using MRI data including EOAD and FTD, 

while providing interpretability of the results. 
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SAMPLE DEMOGRAPHICS

Table 1.  Group summaries given as the mean and the standard deviation of each measure. Differences between groups are calculated using Fisher exact Test for sex and 
ANOVA test for age at MRI.

CTR EOAD FTD CTR-EOAD 
p-value

CTR-FTD 
p-value

EOAD-FTD 
p-value

Number of 
participants 66. 85. 52. ——— ——— ———

Sex (Men/Women) 18/48 35/50 30/22 0.087 0.0038 0.087

Age at MRI, 
years (SD) 54.95 (8.40) 57.29 (6.13) 57.89 (4.85) 0.052 0.052 0.061
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ALGORITHM

INPUT:  
Subcortical gray 

matter volumes and 

cortical thickness
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We used FreeSurfer to obtain subcortical gray matter volumes and cortical thickness from T1w MRI images to 
train our algorithm.
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We splitted the data into train and test datasets with a k-fold cross-validation.
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We applied a dimensionality reduction using PCA. We only kept the first PC. We obtained the transformed 
dataset and the weights of all the features which give us the first PC.
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We trained a SVM with a single feature 
obtained with the PCA.
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We used the test dataset to obtained the performance 
evaluation of the algorithm. First, we applied the same PCA 

to the test data and then applied the trained SVM with a 
single feature of the test data.



RESULTS: Classification

Figure 1. Subcortical and cortical patterns of the first PC's weights associated with EOAD and FTD. Top: Cortical ROIs included in 
the component. Bottom: subcortical ROIs of the component. Cool color scale represents negative weights and warm scale 

represents positive weights within the component. 

Classification: 
87.2 ± 14.2 % CTR vs EOAD 

80.8 ± 20.4 % CTR vs FTD 

66.5 ± 12.9 % EOAD vs FTD  

65.2 ± 10.6 % CTR vs EOAD vs FTD 
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Figure 1. Subcortical and cortical patterns of the first PC's weights associated with EOAD and FTD. Top: Cortical ROIs included in 
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Brain patterns for each 
disease 
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DISCUSSION: Classification

Figure 1. Subcortical and cortical patterns of the first PC's weights associated with EOAD and FTD. Top: Cortical ROIs included in 
the component. Bottom: subcortical ROIs of the component. Cool color scale represents negative weights and warm scale 
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Classification: 
87.2 ± 14.2 % CTR vs EOAD 

80.8 ± 20.4 % CTR vs FTD 

66.5 ± 12.9 % EOAD vs FTD  

65.2 ± 10.6 % CTR vs EOAD vs FTD 

Published Papers    : 
80-95 % CTR vs EOAD (or AD) 

72-88 % CTR vs FTD 

69-89 % EOAD (or AD) vs FTD  

70 % CTR vs AD vs FTD 
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DISCUSSION: Patterns

Figure 1. Subcortical and cortical patterns of the first PC's weights associated with EOAD and FTD. Top: Cortical ROIs included in 
the component. Bottom: subcortical ROIs of the component. Cool color scale represents negative weights and warm scale 
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Classification: 
87.2 ± 14.2 % CTR vs EOAD 
80.8 ± 20.4 % CTR vs FTD 
66.5 ± 12.9 % EOAD vs FTD  

65.2 ± 10.6 % CTR vs EOAD vs FTD 

Brain patterns for each disease 

Interpretability of the results 
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CONCLUSIONS

The combination of unsupervised and supervised techniques of machine learning 

provided the opportunity of: 

1. Reducing all subcortical gray matter volumes and cortical thickness 

measures into a single feature. 

2. Obtaining good accuracy classifying EOAD, FTD and CTR. 

3. Giving interpretability of the results with the atrophy patterns. 
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