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Robert Marchand (age 105 yo)
22.547 kilometers in an hour



"…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…"



Aging and health-care policies
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Un syndrome médical avec plusieurs causes et contributeurs et qui 
se caractérise par la diminution de la force, de l'endurance et des 

réserves physiologiques.

La fragilité augmente la vulnérabilité d'un individu à développer 
évènements cliniques défavorables (dépendance, décès)
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La sarcopénie

Irwin Rosenberg

Étymologiquement du grec sarx qui
signifie chair et penia qui signifie 
diminution

Sarcopénie = « perte de chair »

La diminution progressive de la masse 
musculaire (ou dystrophie musculaire) 
liée à l’âge et au vieillissement. 



Sarcopénie

25 ans 75 ans

Roubenoff R. J Gerontol A Biol Sci Med Sci 2003;58A:1012-1017
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Assessment of skeletal muscle – 1
Strengths Weaknesses

MRI Best resolution
Lean + Adipose tissues

Muscle quality

Highly expensive
Radiation

Time-consuming
Space requirements
Technically difficult

CT Lean + Adipose tissues
Muscle quality

Specific body district
Radiation

Time-consuming
Space requirements
Technically difficult

Creatinine 
excretion

Direct measure of total body 
muscle mass

Time-consuming
Diet restrictions before testing

Complex procedure
Daily variation

No specific body district

Cesari M et al. Open Geriatr Med J 2008;1:14-23
Pahor M et al. J Nutr Health Aging 2009;13:724-8



Assessment of skeletal muscle - 2
Strengths Weaknesses

DEXA Sensitive, accurate
Lean + Adipose tissues

Commonly used in clinical settings
Relatively cheap
Relatively easy

No muscle quality parameter
Space requirements
Low-dose radiation

Water vs bone-free lean tissue

BIA Minimal maintenance
Portable

Relatively cheap
Relatively easy

Variable body resistance
No muscle quality parameter

Lower accuracy
No specific body district

pQCT Lean + Adipose tissues
Muscle quality

Portable
Relatively easy

Specific body district
Lower accuracy

Designed for bone tissue
Low-dose radiation

Cesari M et al. Open Geriatr Med J 2008;1:14-23
Pahor M et al. J Nutr Health Aging 2009;13:724-8



Assessment of skeletal muscle - 3
Strengths Weaknesses

Anthropometry Easy
Inexpensive

Very limited accuracy
No muscle quality parameter

Ultrasound Low cost
Specific muscles

Trained personnel
Difficult muscle quality estimate

Specific body district
Operator-dependent

Neutron
activation

Direct measure of total body 
muscle mass

Expensive
Limited validity

Radiations
Complex procedure

No muscle quality parameter
No information about specific

body districts

Cesari M et al. Open Geriatr Med J 2008;1:14-23
Pahor M et al. J Nutr Health Aging 2009;13:724-8
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9th IMI Call: Developing innovative 
therapeutic interventions against

physical frailty/sarcopenia

Sarcopenia and Physical fRailty IN 
older people: multi-componenT 
Treatment strategies (SPRINTT)

Overall budget: about 48 million euros (24 from European Commission, 24 [in-kind] from
the European Federation of Pharmaceutical Industries and Associations [EFPIA])



SARCOPENIA
- Skeletal muscle loss
- Poor muscle quality

FRAILTY
- Deficits accumulation
- Fatigue
- Sedentary behaviour
- Weight loss
- Cognitive impairment
- Social isolation

PHYSICAL 
FUNCTION 

IMPAIRMENT
- Weak muscle strength
- Slow gait speed
- Poor balance

Cesari M et al. Front Aging Neurosci 2014;6:192



Cesari M, et al. Aging Clin Exp Res 2017 ahead of print
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RCT Centers

15 sites open

9 European Countries 

3 new sites to be opened

2 new European countries
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Conclusions
Le concept de fragilité est à la base de la médecine gériatrique et 
pourrait représenter l'état sur lequel remodeler nos obsolètes 
systèmes de soins de santé

La fragilité et la sarcopénie sont des états cliniques associés à 
événements indésirables chez les personnes âgées

Bien que leurs bases théoriques soient bien établies, des limitations 
limitent encore leur implémentation clinique

Les mesures de performance physique peuvent détecter la 
vulnérabilité de l'individu et mesurer son âge biologique 

L'évaluation du centre commun partagé par la fragilité physique et la 
sarcopénie (c'est-à-dire le déclin musculaire) peut servir de base à la 
promotion de la prévention de la dépendance
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Matteo Cesari (macesari@gmail.com)
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