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Time and the Metrics of Aging. Ferrucci L et al. Circ Res. 2018
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Patients 
dépendants

Patients 
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"…The time has come to abandon disease as the primary focus of medical 
care. When disease became the focus of Western medicine in the 19th and 
early 20th century, the average life expectancy was 47 years and most clinical 
encounters were for acute illness. Today, the average life expectancy in 
developed countries is 74 years and increasing, and most clinical encounters 
are for chronic illnesses or non-disease-specific complaints…"
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Has NOT Yielded an Increase in Years of Good Health

60 Years of Increased Life Expectancy

YEARS WITHOUT LIFE: Longer lifespan but decreased well-being…

Source: Institute for health Metrics and Evaluation; World Bank; McKinsey analysis
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Évolution de la capacité intrinsèque au cours de la vie

Elevées et stables En baisse Pertes significatives

ROBUSTE PRE-FRAGILE       FRAGILE DEPENDANT

Aptitude
fonctionnelle

Capacité 
intrinsèque

OMS: Rapport mondial sur le vieillissement et la santé

Vieillir en bonne santé (O.M.S.) : «Développer et
maintenir les aptitudes fonctionnelles qui
favorisent le bien-être».

Pour la personne
«Continuer à être ce qu’elle a été, à faire ce qui est
important pour elle, à conserver ses fonctions» :
Mobilité, mémoire, vitalité, capacités psychologiques et 
sensorielles …
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Step1
Dépistage
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Phase 1 
(2020-2023):

> 50’000 adults age 
60+ recruited in 
Toulouse

 

Phase 2 
(2024-2034):

national 
extension 
2 Mio adults 
age 60+

 

Phase 3 
(2025-2034):
international 
extension
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Lancet Longevity
2022



Key points
- 6.201 professionals trained
- > 61 000 older adults (74.2 ± 15.2 years, 63.1% women)

- Screen positive
- 48.7% cognition;
- 46.6% hearing 
- 40.5% vision;
- 36.1% psychology; 
- 28.9% locomotion
- 18.8% vitality;
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Analyses Longitudinal – Analyses à 5.5 mois.
Exemple Appétit: incidence, persistance and réversibilité 

Perte d’Appétit 
à 5.5 Mois

Oui Non Total
Perte 

d’Appétit 
à baseline

Oui 133 408 541
Non 204 4275 4482

Total 340 4 683 5 023

Incidence

4.6%
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Analyses Longitudinal – Analyses à 5.5 mois.

Perte d’Appétit 
à 5.5 Mois

Oui Non Total
Perte 

d’Appétit 
à baseline

Oui 133 408 541
Non 204 4275 4482

Total 340 4 683 5 023

Réversibilité

75.4%

Exemple Appétit: incidence, persistance and réversibilité 
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Appetite loss Odds ratio P-value 95% conf. Interval

Cognition (n=2219) 1.77 0.001 1.25 2.51

Locomotion (n=1381) 1.91 0.002 1.28 2.85

Vision (n=1,219) 1.16 0.444 0.80 1.68

Hearing (n=486) 0.76 0.379 0.41 1.41
Psychological (n=3342) 1.79 0.002 1.23 2.59
Weight loss (n=4702) 1.93 <0.001 1.34 2.76

Analyses Longitudinal: ajustées sur l’âge, le sexe, la poids
Sujets sans déficit à baseline
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Courbes de référence de 
la capacité Intrinsèque



‘Age-related decline in IC’ was recently added to the 
International Classification of Diseases (11th Revision) (ICD-11) 

under code MG2A10T 
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1000 adults 
age 70 years 

and older

from France

Reduce functional 
decline over 3 years 

Pr. S. Andrieu Pr. B. Vellas
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RCT ICOPE



Fragilité
de la clinique à la Géroscience

Agenda
- Du concept de fragilité à la Capacité Intrinsèque
- Evaluer la résilience
- La Géroscience – L’expérience de l’IHU HealthAge
- Perspective thérapeutique 



Clegg A et al. Lancet 2013

Physical resilience is 
the ability to recover function 

after a health stressor 

Evaluer la résilience



Clegg A et al. Lancet 2013

Evaluer la résilience

Reserve
Multiple domains of 
physiological, physical, 
psychological, and cognitive 
capacities at the level of the 
person that are accessed to 
respond adaptively to stress.

Stressor

Environment and 
social support
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Evaluer la résilience

« Les mesures statiques de la fragilité n'ont qu'une valeur prédictive limitée pour les complications, les événements 
indésirables et la mortalité, et une faible valeur prédictive pour le potentiel de guérison et les résultats bénéfiques ».

“…Les oncologues sont confrontés au dilemme de savoir 
comment identifier efficacement les personnes fragiles 

qui peuvent avoir plus de difficultés à tolérer et à se 
rétablir d'un traitement systémique contre le cancer. »



Olde Rikkert M and Melis R, Frontiers in Physiology 2019

Evaluer la résilience



Effects of aging on muscle 
mechanical function and 
muscle fiber morphology 
during short-term 
immobilization and 
subsequent retraining. 

Effect of 2 weeks of immobilization Then 4 
weeks of re-training on the quadriceps force

9 elderly subjects (OM: 67.3 years) 
11 young subjects (YM: 24.4 years old) 
Same level of physical activity

Hvid et al. J Appl Physio 2010
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60 ≤ age ≤ 78 years

Transitions to improved function decreased with age, APOE4 status, BMI, and health status 
Transitions to worse function increased with age, APOE4 status, BMI, and health status .

Qualls C et al. J Nutr Health Aging. 2017

Reversible States of Physical and/or Cognitive Dysfunction: 
A 9-Year Longitudinal Study. New Mexico Aging Process Study  - 598 Healthy independent-living adults, 9 years 

follow-up
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Reversible States of Physical and/or Cognitive Dysfunction: 
A 9-Year Longitudinal Study. New Mexico Aging Process Study  - 598 Healthy independent-living adults, 9 years 

follow-up

Transitions to improved function decreased with age, APOE4 status, BMI, and health status 
Transitions to worse function increased with age, APOE4 status, BMI, and health status .

Qualls C et al. J Nutr Health Aging. 2017
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Nursing Home Residents' Functional Trajectories

Guion V, De Souto Barreto P, Rolland Y 
J Am Med Dir Assoc 2021

1037 NHRs transfered to 17 Emergency Departments 

Before 
transfer

At the 
hospital 

Back in the 
nursing home
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Loss of resilience occurs much earlier than clinical signs of frailty
Biological tests might predict future health ?
Geroprotective interventions that target hallmarck of aging could modulate resilience

Carlos Lopez-Otın and Guido Kroemer, Hallmarks of health, Cells 2021
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La Géroscience – L’expérience de l’IHU HealthAge
A unique « mirror » Animal and Human cohort

1 568 Swiss Mices



Cohort of Nothobranchius (Killifish)
C Dray, JP Pradère, P Valet

Mobility

sarcofish (atrophy-related gene)

Behavior

Cognition

La Géroscience – L’expérience de l’IHU HealthAge
A unique « mirror » Animal and Human cohort



The INSPIRE Translational Human cohort

La Géroscience – L’expérience de l’IHU HealthAge
A unique « mirror » Animal and Human cohort



The INSPIRE Translational Human cohort 10 years folllow-up

Clinical assessment Large Bio-banking

La Géroscience – L’expérience de l’IHU HealthAge
A unique « mirror » Animal and Human cohort
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Rolland et al. Nature comunication, 2023
Ferrucci L et al. J Endocrinol Invest 2002;25:10-5 
Singh M et al. Mayo Clin Proc 2008;83:1146-53
Derek M. Huffman et al. J Gerontol A Biol Sci Med Sci, 2016

Prévenir le déclin de 
patients à risque

Prévention dans des 
situations à haut risque

Traitement de 
conditions somatiques

Perspectives thérapeutiques 



Rolland et al. 2023Metabolism 

Example of the potential new drugs for sarcopenia (Clinicaltrial.gov – March 2023)

 …the arrival of geroprotectors 

Perspectives thérapeutiques 



• A humanized monoclonal antibody inhibiting GDF-15
• Among patients with cancer cachexia and elevated 

GDF-15 levels, the inhibition of GDF-15 resulted in 
increased weight gain and overall activity level and 
reduced cachexia symptoms

Perspectives thérapeutiques 
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