Predicting cortical change in Alzheimer’s Disease and Frontotemporal Dementia
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INTRODUCTION

Alzheimer Disease (AD) and Frontotemporal Dementia (FTD) are common forms of dementia, characterized by progressive brain atrophy at variable rates
along the age continuum. Neuroimaging studies with magnetic resonance imaging (MRI) have showed that distinct brain atrophy patterns could potentially
help 1n differentiating both diseases (Falgas, 2020). Here, we introduce a framework for modelling and predicting the evolution of both dementias using
region-wise Cortical Thickness (CTh) measures obtained from cross-sectional and longitudinal MRI scans.

METHODS Table 1: Number of subjects and mean age = SD for each group and visit.

We studied cross-sectional 3T-T1w MRI data of 322 subjects: healthy controls (CTR), Early Onset -

AD (EOAD), Late Onset AD (LOAD) and FTD. We also included longitudinal data (2 years “
181

approximately between visits) of 112 subjects with equal or equivalent acquisition protocols, all of AGE (years)

them with a second visit, and 43 with a third visit. Patients with longer follow up were younger Visit 1

initially. The number of participants of each group and visit are shown in Table 1. n
AGE (years)

The methodology of the study is explined in Figure 1. For each region, we evaluated whether if --_

the MAE between the baseline data and the longitudinal data was lower/greater than the MAE AGYEiS(i;; -

between the longitudinal point and the age-group predicted subject. Visit 3
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Figure 1: Scheme of the methodology
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CTh trajectories according to age estimated with our SVR framework for each group
are shown 1n animated Figure 2. The overall RMSE for these predictions was 0.01 for

- e
CTR and 0.02 for FTD, EOAD and LOAD. We described individual and disease pNL} ‘ ‘
signatures comparing the MAE values (Figure 3): if longitudinal data was more alike to o
its corresponding baseline data than to the age-group predicted data, this region was FD N=26
marked as individual signature; otherwise, 1f longitudinal data was more similar to the AR DN . ‘
age-group prediction, the region was labeled as disease signature. According to that, at P L_8
visit 2, for CTR and FTD, all regions were identified as individual signature (mean t Ji 4 “ ‘ .

hemisphere

across subjects). However, for EOAD and LOAD we 1dentified some regions at which
the longitudinal points were closer to their age-group prediction than to the
corresponding baseline subject. For the visit 3, CTR remained with a dominance of
individual characteristics, however, FTD patients showed some disease specific
regions.
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Figure 2: CTh trajectories according to age for each &
group.

Figure 3: Comparative between individual signature versus disease signature for each group

CONCLUSION

We modelled separated age trajectories for CTR, EOAD, LOAD and FTD. Our framework allows predicting CTh values according to age and disease-group,
offering whole-brain cortical models of disease progression. By using the longitudinal data in a prediction setting, we first found that, in the absence of
disease, the individual characteristics might prevail over the age-defined trajectories. However, 1n disease (specially in AD forms), we identified a set of
regions with strong disease effects, namely the disease signature. We highlight the use of age and group specific trajectories to obtain predictions that could
ultimately be used 1n clinical settings.
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