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Balance and gait impairment: major features of frailty 

Balance and gait impairment: risk factors for falls 

Frail elderly people -> vulnerable to minor illnesses (2013) 



Age-related loss of muscle mass, strength 

and/or functionality is called Sarcopenia 

AVERAGE LOSS OF MUSCLE MASS WITH AGE 
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Progressive loss of LBM / muscle mass 

occurs naturally with age  



LBM LOSS ASSOCIATED WITH BED REST OR HOSPITALIZATION IN HEALTHY YOUNG 
ADULTS, HEALTHY AGING ADULTS, AND HOSPITALIZED OLDER PATIENTS1 
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Bed rest or hospitalization is associated with 

significant loss of muscle mass 



24-HOUR MUSCLE PROTEIN SYNTHESIS DURING 10 DAYS OF  
INACTIVITY IN ELDERS (STABLE ISOTOPE METHODOLOGY)1 
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Inactivity reduces muscle protein synthesis 

in older adults 





Proteins needs in healthy elderly:  

• 1.0-1.2 g/Kg/die 

• 25-30 g protein per meal  

• 2.5-2.8 g leucine per meal 

  

Up to 1.2 -1.5 g/Kg/die during 

acute or chronic diseases 



Age-related dose-response 
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More than ~25 g protein
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Katsanos et. al. AJCN, 2005 



Ageing is associated with a reduced ability to synthesize muscle 

proteins 

25-30 g high quality protein (~10g EAA) per meal or supplementation 

with leucine to maximize muscle protein synthesis 

Ageing and muscle protein synthesis 

  Cuthbertson et al, 2005; Volpi et al, 2000; Paddon-Jones & Rasmussen, Curr Opin Clin Nutr Metab Care 2009 



These findings suggest that leucine supplementation is useful to 

address the age-related decline in muscle mass in elderly individuals, 

as it increases the muscle protein fractional synthetic rate. 







Morley et al., J Am Med Dir Assoc 2010 



• Inadequate protein 

intake 

• Increased splanchnic 

extraction of amino 

acids 

• Decreased muscle 

response to anabolic 

stimuli 

• Vitamin D deficiency 
 

Contributory factors related to 

nutrition 

• Increase protein 

intake (1-1.5g/kg) 

• Consume high quality 

or “fast” proteins. AA 

supplementation 

• Increase EAA, in 

particular leucine, 

intake 

• Increase Vit D intake 
 

Nutritional management 

strategies 

Nutritional management of Ageing/Frailty 



Whey protein  
20g 

Fast amino acid bioavailability required 
for muscle protein synthesis 

Leucine 

3g 

Adequate amount of substrate  for 
muscle health in elderly 

Additional trigger to overcome the age-
related decreased anabolic response 

To maintain muscle function Vitamin D 800IU 
 

+ Calcium 500mg To support bone health 

FortiFit contains per serving 

contains Essential AA 

10g 

FortiFit: 

Key nutritional features 



Antioxidants 
Vit E, C, A, carotenoids, zinc, 

selenium 

To address the age related  
oxidative stress and deficiencies 

Low caloric 
150 kcal 

To support fast and high availability of 

EAA to enhance muscle protein synthesis 

Other Micronutrients 

Vit B6, Folic acid, Vit B12, 

magnesium 

To address the age-related deficiency for 
specific micronutrients 

FortiFit contains per serving 

FortiFit: 

Key nutritional features 



FortiFit: Low caloric 

A low caloric product increases post-prandial circulating EAA 

availability; high EAA availability is important for stimulation of 

muscle protein synthesis 

 
A low caloric product with fast (whey) 

protein supports fast and high levels 

circulating essential amino acids in the 

elderly 

Luiking et al., Clin Nutr 2010 



Le sieroproteine (20 g) 

stimolano la sintesi 

muscolare postprandiale in 

maniera più efficace rispetto 

alla caseina e alla caseina 

idrolisata negli anziani, grazie 

ad una più rapida cinetica 

di assorbimento e una più 

alta concentrazione di leucina 

Leucina 
EAA 





Conclusion:  

Ingestion of a high whey 

protein, leucine enriched 

supplement resulted in a larger 

overall postprandial muscle 

protein synthesis rate in healthy 

older subjects compared with a 

conventional dairy product.  















In sarcopenic older adults, 13-week 
intervention of a vitamin D and leucine-
enriched whey protein oral nutritional 
supplement is effective in improving:  
• Appendicular skeletal muscle mass  
• Lower-extremity function 
 
A specific nutritional supplementation alone 
might benefit geriatric patients, especially 
relevant for those who are unable to 
exercise 

Key Findings:  

Nutritional supplementation positively influence 
measures of sarcopenia and could prevent mobility 

disability. 







• Pro-En: 21 g of leucine-enriched whey 
protein with carbohydrate (9 g) and fat (3g) 

• Pro: isonitrogenous amount of 21 g of 
leucine-enriched whey protein without 
carbohydrate and fat  

• En: an isocaloric mixture (628 kJ) containing 
carbohydrate and fat only 

Supplementation of an adequate amount of 
dietary protein could be essential to preserve 
muscle mass in elderly, independent of 
additional energy. 



Alimentazione o supplementazione? 



Protein pulse feeding was more efficient than protein spread 
feeding at increasing plasma postprandial AA concentrations,  

• In a spread diet (SD): dietary protein was spread over the four daily meals.  

• In a pulse diet (PD): 72% of dietary protein (averaging 1.31 g/kg body weight 
daily) was consumed in one meal at noon.  

Protein pulse feeding was significantly more 
efficacious than protein spread feeding in 
improving LM index  

Time (min) 





Interaction exercise and protein 

Landi F. et al. JAMDA 2012 



Physical activity: a tool to help 

 «make nutrition better»  

(greater protein intake, rapidly 

 digested,leucine-enriched 

 protein sources) to maintain/ 

enhance musculo-skeletal  

health with age 

 
 





 

Maintaining Muscle Mass and Function 
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Interaction exercise and protein 

Tieland et al. JAMDA 2012 



Interaction exercise and protein 

Tieland et al. JAMDA 2012 



Conclusion 
 

• Sarcopenia/Osteopenia/Dysmobility/Frailty: hot and 

clinically relevant areas of medicine 

 

• Physiology/Pathophysiology of muscle protein synthesis in 

the elderly: peculiarities to consider 

 

• The right protein, the right AA, the right dose at the right 

moment, the right level of calories, Vit. D to have the best 

possible effects on muscle protein synthesis and protection 

from fractures in the elderly patient 

 

• Physical exercise + clinical nutrition = the «magic bullet» in 

successful management of Sarcopenia/Osteopenia/ 

   Dysmobility/Frailty  
 


