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As many chronic diseases, prevention of brain aging
pathologies is a challenge
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Dementia 
(2/3 Alzheimer)

2-4% at 65 y
15% at 80 y

1.2 M cases in France



France has been at the forefront of dementia epidemiology 
since the 80’s
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• Population-based cohorts:
Estimate dementia epidemiology indicators 
Decipher the natural history in the decades preceding diagnosis
Aim to a variability/heterogeneity of exposures/behaviors 

representative of the general population

• Historical population cohorts: 
PAQUID (years 1980-xx, 65y+): prevalence, incidence
Three-City (3C) (years 2000-xx, 65y+): genetics, biology
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Dementia and sporadic Alzheimer’s disease are 
multifactorial 
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Livingston et al., Lancet 2024



Many questions remain on prevention,  that call for more 
knowledge on etiology and mechanisms
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• Which modifiable factors are causal?
• Which factors act on specific neuropathology pathways and 

which more generally on biological aging homeostasis?
• Which combination of modifiable factors to recommend?
• In which optimal time-windows?
• Are there some sensitive groups? By genetic background, 

biological aging level (microbiome and gut homeostasis, 
immunosenescence, inflammaging)…

• How about emerging factors, eg pollutants, infections, …?
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Epidemiology has deepened with technological advances
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Epidemiology has deepened with technological advances
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Genome
Exposome 

Socio-environmental 
disparities, …

Deep phenotyping
Organ structure/function/pathology

Radiomics,
Real-time clinical 
measurements, 
EHR, …

Exposure biomarkers

Metabolic pathways 
Immunity, inflammation, lipid metabolism, …

Omics in tissues / 
biofluids

Genomics
Real-time exposure 
measurements,
GIS, EHR, … 
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The exposome concept can advance etiological 
knowledge and prevention of brain aging pathologies
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Genome
Exposome 
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The exposome concept can advance etiological 
knowledge and prevention of brain aging pathologies
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Exposomics can advance etiological knowledge and 
prevention of brain aging pathologies
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Expology 
(Environmental sources) 

(Susceptibility factors)

We need a cohort with novel tools to operationalize the 
concept and capture early signs of neuropathology 

Exposomics 
(Biomarkers of 

exposures and effects)

Deep molecular and imaging-
based phenotyping
(Clinicobiological markers 
of the brain aging continuum)
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Statistical methods
(Structure, dynamics and causality 
in high dimension context) 

Commentaires du présentateur
Commentaires de présentation




A new population-based study to decipher the exposome 
of brain aging in early stages

17/03/2025Journée de l’Inserm 8

• 55-80 years
• n=2000, >1100 

MRI (current 
n=1660, 600 MRI)

• Home interviews

• Molecular 
signatures of 
brain aging

• Epidemiological 
platform



A new population-based study to decipher the exposome 
of brain aging in early stages
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• Inclusion phase • Follow-up phase
03/2022=>08/2025 04/2025 => 



… which adresses unique questions within the Bordeaux’s 
site pole of expertise on brain aging (and internationally)
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site pole of expertise on brain aging (and internationally)
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T1.3.2 « Next-generation 
etiological research on the 
exposome of VBD across 
the lifespan »

• Cohorts • Programs
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Translational projects with an exposome approach 
leveraging molecular epidemiology cohorts
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• Food metabolome
• Chemical exposome
• Infectious exposome / microbiota-gut-brain axis
• Exposome methods
• …

Exposomics
Microbiomics
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Translational projects with an exposome approach: B cube
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The chemical exposome of brain aging
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• >300,000 chemicals 
are on the market, yet 
the extent of the 
chemical exposome is 
unknown

• We hypothesize that the 
chemical exposome 
holds etiological clues 
to accelerated brain 
aging and related 
diseases 
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The chemical exposome of brain aging: promises of 
exposomics science
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• Challenge: 
/!\ chemical space is
Highly variable
Diverse in nature (wide range of 

physicochemical properties –
polarity, mass…)
Heterogeneous in concentration 

levels (trace substances)
Dynamic

Lefèvre-Arbogast et al, Nat Neurosci 2024

• Opportunities:
HRMS-based chemical 

profiling to capture both 
exogenous and endogenous 
chemicals
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Exposomics to discover chemical pollutant signatures of 
brain aging pathologies : Horizon Europe EXPOSIGALZ
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Coordinator
V. Perrier, U Montpellier
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Preclinical work packages

Epidemiology workflow
14 metals (ICP-MS)

44 POPs (GC-MS/MS)
OC pesticides, brominated flame retardants, PCBs

>160 markers (LC and GC-
MS/MS)

PFAS, PCBs, PBDEs, non-persistent OP 
pesticides, pyrethroids, neonicotinoids, 

anilinopyrimidines, bisphenols, phthalates, 
nicotine-cotinine, …

>100 000 untargeted 
signals, >150 priority 
suspects (LC-HRMS)

EXPOSIGALZ
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Thank you!
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