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Unmet needs

Best combination of multi-modal markers for early diagnosis and prognosis of 
neurodegenerative conditions.

Comprehensive multimodal assessment for early diagnosis and prognosis to better 
describe vulnerabilities underlying neurodegeneration. 

Single-subject markers of vulnerability to neurodegeneration, useful for precision 
medicine and tailored treatments.



Objectives
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Clinical assessment Digital assessment

Evaluate the single-markers construct validity for vulnerability assessment,  diagnosis and prognosis.1

Neuroimaging Biological Assessment

Evaluate the potential role of multi-modal markers (clinical data, plasma biomarkers, digital assessment, 
neuroimaging data) in predicting diagnosis and clinical trajectories in well defined cohorts of subjects at 
risk or patients in the prodromal phases of neurodegeneration.

2

3 Develop a disease-independent model of normal brain ageing to define degree of vulnerability 
to neurodegenerative processes at group level.



Methods
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DATA HARMONIZATION 
AND 

PATIENTS RECRUITING 

Patients with 
neurodegenerative 

diseases

Healthy Elderlies

INCLUSION CRITERIA

Patients Healthy Elderlies

Age >55 y

Absence of other neurological
conditions Absence of neurological diseases

Availability of at least clinical, biological and imaging assessment

Absence of brain tumours
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DATA HARMONIZATION 
AND 

PATIENTS RECRUITING 

MULTIMODAL 
ASSESSMENT

Clinical assessment Digital assessment

Neuroimaging Biological Assessment
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DATA HARMONIZATION 
AND 

PATIENTS RECRUITING 

MULTIMODAL 
ASSESSMENT

AI-MODEL 
IMPLEMENTATION

1. Data pre-processing

Imputation of 
missing values

Data scaling

2. Model selection and implementation

Support Vector
Machine

Artificial Neural
Network

3. Model evaluation

Prediction evaluation Feature importance
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Study 1 – Digital cognitive assessment



BACKGROUND AIMS METHODS RESULTS FUTURE DIRECTIONS

Study 2 – Blood-based biomarkers

At-risk individuals among cognitively healthy elderlies

In prep.
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Study 3a– Imaging markers
Dopaminergic deficits in AD vs. DLB

In prep.
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Study 3b– Imaging markers Major revisions



BACKGROUND AIMS METHODS RESULTS FUTURE DIRECTIONS

Study 4– Vulnerability to neurodegeneration
Submitted

In prep.

Insulin resistance and brain atrophy in AD
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What’s next?

1 DATA HARMONIZATION AND 
PATIENTS RECRUITING 

1. Description of risk factors

2. Impact of neuropsychiatric
symptoms on 
neurodegenerative diseases

3. Use of digital assessment
tools 

2 SINGLE MULTIMODAL MARKERS 
EVALUATION 

1. Single-markers construct
validity

2. Data-driven approaches to 
stratify patients (e.g., cluster 
algorithms, machine 
learning)

3 AI-MODEL 
IMPLEMENTATION

1. Implementation of AI to deal 
with data complexity

2. Single-subject multimodal
assessesment able to stratify
patients
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