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Description of the Project (max 3,000 characters including spaces)

Alzheimer’s disease (AD) is the leading cause of dementia worldwide and represents a major unmet therapeutic challenge (1). The
recent introduction of anti-amyloid therapies (AATs) has opened a new therapeutic era for patients with early AD (2-6). However,
despite their increasing clinical use, apart from amyloid removal, the central biological effects of these therapies on brain structure
and function remain only partially understood.

Magnetic resonance imaging (MRI) plays a central role in the clinical management of patients undergoing AATS, primarily for
monitoring treatment-related adverse events such as amyloid-related imaging abnormalities (ARIA). Beyond safety monitoring, MRI
provides a unique opportunity to investigate how AAT influence brain organization at multiple biological levels. Advanced MRI
techniques capture complementary aspects of brain architecture and function. Structural MRI allows the assessment of regional
atrophy (7, 8), diffusion MRI characterizes white-matter microstructure and structural connectivity and resting-state functional MRI
provides insights into large-scale brain network organization (9). Integrating these modalities may reveal measurable neuroimaging
signatures reflecting AAT-related changes in tissue integrity, microstructural organization, and functional network dynamics.

Despite the rapid implementation of AATs in clinical practice, little is known about the longitudinal neuroimaging trajectories
associated with treatment in real-world populations. Moreover, it remains unclear whether baseline neuroimaging features may
identify patients who are more susceptible to ARIA or who exhibit different patterns of therapeutic response.

We hypothesize that AAT is associated with measurable longitudinal changes in multimodal MRI markers reflecting structural,
microstructural, and network-level brain reorganization. Baseline neuroimaging characteristics may also be associated with clinical
trajectories, biomarker evolution, and susceptibility to ARIA during treatment.

In this project we propose to characterize longitudinal multimodal MRI changes associated with AAT in early AD, evaluate the
relationship between longitudinal neuroimaging changes and clinical or biomarker trajectories and explore whether multimodal MRI
markers can identify distinct imaging phenotypes associated with differential disease trajectories, treatment response and ARIA risk.

Finally, we aim to explore the feasibility of applying multimodal neuroimaging analyses to accelerated MRI acquisitions, including
ultra-fast MRI protocols that may be implemented following dedicated training (10, 11).

By integrating structural and functional MRI, this project aims to identify multimodal MRI signatures reflecting the central brain
effects of AATs and to support the development of imaging biomarkers for monitoring therapeutic response and guiding personalized
treatment strategies in AD.

Skills that the student should acquire (max. 600 characters including spaces):

Diagnosis, treatment and monitoring of AD patients. Management and coordination of AAT programs (patient selection, imaging,

biomarker assessments, longitudinal monitoring integrating MRI, PET, clinical and neuropsychological data). Active collection and
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analysis of clinical data and biological material (blood and cerebrospinal fluid). Analysis of neuropsychological data. MRI
acquisition. Advanced MRI analysis, knowledge of MRI techniques and sequences and skill in the use of software for voxel-wise

analysis. Amyloid-PET analysis. Drafting of research reports and articles.
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