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• To build a unique Geroscience human bioresources platform gathering 
biological, clinical and digital data from 1000 individuals of several chronological 
ages (from 20 y with no upper limit of ages) and functional capacity levels (from 
robust to prefrail and frail) over a 10-year follow-up

• To establish natural trajectories of IC and their link to multi-organ function and 
biology of aging, and the interaction with lifestyle behaviors

• To contribute to the validation of new aging biomarkers related to IC and 
therapeutic targets

• To promote innovative science (and perform discovery science) by maximizing 
access to the data to academic and industry researchers

INSPIRE-T HealthAge >>> specific aims



INSPIRE-T HealthAge >>> update of recruitment and follow-up

• First 1000 participants are recruited between October 2019 and December 
2021 (recruitment from the community in Toulouse area)

• Exclusion of people having 

- Severe disease compromising life expectancy at 5 years (or at 2 years for frail older subjects 
and those aged 80 years or older) 

- Or legally incapable (administrative or judicial decision or under guardianship)

• Participants are stratified into 10-year age groups, with oversampling of 
people older than 70 years

• Recruitment remains open to compensate drop-out and keep a minimum 
pool of 1000 participants, and include population that would have low 
representability
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Figure 1. Recruitment status (August 16th, 2024)
Expected, n=1000; Recruited, n=1116

Expected Recruited

N= 1116 (August 16th)
women: n= 692 (62.0%)
≥ 70 y : n= 483 (43.3%)
≥  80 y: n=258 (23.1 %)

robust: n=696 (62.2 %)
prefrail: n=347 (31.1 %)

frail: n=64 (5.7 %)

INSPIRE-T HealthAge >>> update of recruitment and follow-up

Recruitment by 10-y age groups, n=1116 



Age and Frailty Status of INSPIRE-T 
at baseline by gender, n=1116
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INSPIRE-T HealthAge >>> update of recruitment and follow-up



1116 volunteers, monocentric,
20 – 100 and +,10 y follow-up

(first volunteer recruited on October 2019)

INSPIRE-T Annual visits
CRC (Research facility)

Home (mobile hospital team)

Clinical Data
Functions (WHO ICOPE Program), current health state 
(vaccination, incident diseases, medication), lifestyle, 
socioeconomic factors, body composition (DEXA)

Additional investigations (sub-samples)
Whole body*/brain MRI (n=120, baseline); 
Oxygen consumption test (VO2 max), Muscle strength test (n=340, baseline)

Biospecimens (biobanking)
Blood (PBMC), urine, saliva, dental plaque
Superficial skin, skin biopsies, stool, hair

Functions monitoring 
(Appl. ICOPE Monitor) 

every 6-month

INSPIRE-T HealthAge >>> update of recruitment and follow-up



T0, n=1116 T1 y, n=925 
(86.9%)
Re-assessed

T2 y, n=864 
(84.3%) 
Re-assessed

T3 y, n=748 
(76.5%)
Re-assessed

52 dropped out 39 dropped out 47 dropped out

8M4M 18M 30M

15 dropped out

958 ALWAYS INVOLVED
(134 dropped-out + 24 death since 2019)

T4 y, n=302 
(31.4%)
Re-assessed36M

5

RETENTION STRATEGIES +++

INSPIRE-T HealthAge >>> follow-up visits



HALLMARKS Elements Elements Elements Elements

Epigenetics DNA Methylation microRNA Histone modification Transposable

Stem Cells Proliferation Plasticity

Inflammation Adaptive immune Senescence Resident macrophages Cell-signaling

Metabolism Mitochondria Nutrient Sensing Circadian

Quality control DNA repair Telomeres Proteostasis Autophagy

Plasticity Stress response Resilience

Epigenetic clock (Horvath, 
Hannum, Levine, GrimAge)

JM Lemaitre, IRMB, Montpellier

Inflammatory aging clock
David Furman, Buck 

Institute, US

Mitochondrial dysfunction (Scenith)
L Martinez, I. El Costa, I2MC & INFINITY, 

Toulouse

C. Lopez-Otin et al. Cell 153, June 6, 2013

Metabolic footprint
Isabelle Ader, Restore, 

Toulouse

INSPIRE-T HealthAge >>> accomplishments (1) - Biomarkers

Exploring hallmarks of aging (whole population, baseline)
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NEXT : CELLULAR SENESCENCE 

(Nathan Lebrasseur, Paul F Glenn 
Center for the Biology of Aging 

Research, Mayo Clinic) – 28 
candidate SASP biomarkers

INSPIRE-T HealthAge >>> accomplishments (1) - Biomarkers

Exploring hallmarks of aging (whole population, baseline)



INSPIRE-T 
BASELINE 

BIOSPECIMENSSkin aging

88 Biopsies

Mitochondrial 
metabolism

16 Biopsies

Gut 
microbiota

50 Stools

JP. Motta, IRSD lab

M. Simon
N. Gaudenzio, Infinity lab

N. Davezac, Restore lab

INSPIRE-T HealthAge >>> accomplishments (1) - Biomarkers

Exploring hallmarks of aging (subsamples, baseline)



INSPIRE-T HealthAge >>> accomplishments (1) - Biomarkers

Linking Aging Biology with Brain Health 
(whole population, baseline)

• Assessment of Phospho-Tau 217, Nfl, GFAP (Lumipulse, 
Fujeribio) in the whole population at baseline

• Collaboration with Oskar Hansson (Sweden)



INSPIRE-T HealthAge >>> accomplishments (1) - Biomarkers

SUBSAMPLES

Immune profile by Scenith (Single Cell ENergetIc
metabolism by profiling Translation inHibition) 
Technology
T Cells subsets (CD8, CD4 Th, CD4 Treg, CD25, 
CD57) Translation level, Mitochondrial 
dependence, FAAO capacity, PD1, HLADR, 
Mitocondrial IF-1

Baseline

ALL PARTICIPANTS

Total Cholesterol, HDL, LDL Baseline

IF1 Baseline

Apo Isoforms (Apo A1, A2, A4
ApoD, apoH, ApoJ, ApoL1, ApoM, Apoa
ApoB100, ApoE phenotypes)

Baseline



INSPIRE-T HealthAge >>> accomplishments (2) - Publications



INSPIRE-T HealthAge >>> accomplishments (2) - Publications



Back-up slides:
Summary of the INSPIRE-T design for support



Inspire-T >>> Study Population



Inspire-T >>> Design 



Inspire-T >>> Collection of biospecimens (biobanking)


