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Unmet needs

Best combination of multi-modal markers for early diagnosis and prognosis of
neurodegenerative conditions.
1l Comprehensive multimodal assessment for early diagnosis and prognosis to better
LI-- describe vulnerabilities underlying neurodegeneration.

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

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

] AN

Clinical assessment Digital assessment Neuroimaging Biological Assessment

2  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.

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

DATA HARMONIZATION

AND
PATIENTS RECRUITING
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Availability of at least clinical, biological and imaging assessment

Absence of brain tumours
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Methods

DATA HARMONIZATION MULTIMODAL
AND ASSESSMENT
PATIENTS RECRUITING
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Clinical assessment Digital assessment

Neuroimaging Biological Assessment
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Methods

DATA HARMONIZATION

MULTIMODAL
AND ® ASSESSMENT ®
PATIENTS RECRUITING

1. Data pre-processing 2. Model selection and implementation 3. Model evaluation

" fs - H i

Imputation of
missing values

Data scaling Support Vector Artificial Neural Prediction evaluation Feature importance
Machine Network
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Study 1 - Digital cognitive assessment

Meuralogical Sciences (2025) 46:697-704
https//doi.ong/10.1007/510072-024-07775-3

ORIGINAL ARTICLE

Validation and convergent validity of the Boston cognitive assessment
(BOCA) in an Italian population: a comparative study with the
Montreal cognitive assessment (MoCA) in Alzheimer’s disease
spectrum

Alessandro Padovani'>¥** . Salvatore Caratozzolo' 2 . Alice Galli'*** . Luca Crosani® - Silvio Zampini™2 -
Maura Cosseddu'? - Rosanna Turrone'? - Andrea Zancanaro' - Bianca Gumina' - Barbara Vicini-Chilovi'? -

Alberto Benussi"? - Andrey Vyshedskiy®” - Andrea Pilotto'2%*

Received: 18 April 2024 [ Accepted: 11 September 2024/ Published online: 24 September 2024
© The Author(s) 2024

MoCA total score

f T T T 1
10 15 20 25 30
BOCA total score

Fig. 1 Correlation between MoCA and BOCA tests. Scatterplot repre-
senting the Spearman’s correlation between the two tests mn the whole
sample

Fig.2 BOCA subscales correla-
tion matrix. Heatmap represent-
ing sigmificant Spearman correla-
tions between BOCA subscales.
Darker color represents a stronger
relationship between vanables. *
=p<0.05; **=p<0.0]; ***=
p<0.001
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Study 2 - Blood-based biomarkers

https://doi.org/10.1093/brain/awae368

Plasma p-tau217 in Alzheimer’s disease:

Lumipulse and ALZpath SIMOA

head-to-head comparison
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Study 3a- Imaging markers

Molecular Psychiatry veww.nature.com/mp
ARTICLE ED_Cheok tor updaies
Dopaminergic deficits along the spectrum of Alzheimer's
disease
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Dopaminergic deficits in AD vs. DLB
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Study 3b- Imaging markers

Major revisions
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Longitudinal metabolic rearrangement of brain connectivity along
the Alzheimer’'s Disease progression
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Study 4- Vulnerability to neurodegeneration

Revised: 16 December 2024 Accepted: 18 January 2025

Received: 7 August 2024

DOI: 10.1002/alz.14556
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The role of insulin resistance and APOE genotype on
blood-brain barrier integrity in Alzheimer’s disease
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In prep.

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

0 DATA HARMONIZATION AND SINGLE MULTIMODAL MARKERS
PATIENTS RECRUITING EVALUATION

1. Description of risk factors .
P 1. Single-markers construct

validity

1. Implementation of Al to deal
2. Impact of neuropsychiatric with data complexity
symptoms on

. . 2. Data-driven approachesto
neurodegenerative diseases

stratify patients (e.g., cluster

3. Useofdigital assessment algorl.thms, machine
learning)
tools

- AN NG /

2. Single-subject multimodal
assessesment able to stratify
patients
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