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Sarcopenia: European consensus on definition
and diagnosis

Report of the European Working Group on Sarcopenia in Older People
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SARCOPENIA TRIALS IN SPECIFIC DISEASES: REPORT BY THE
INTERNATIONAL CONFERENCE ON FRAILTY AND SARCOPENIA RESEARCH
TASK FORCE

B. VELLAS!2, R. FIELDING?-, S. BHASIN*, F. CERRETA>, B. GOODPASTER®, JM. GURALNIK,
S. KRITCHEVSKYS, V. LEGRAND?, C. FORKIN10, J. MAGAZINER!!, JE. MORLEY12,
L. RODRIGUEZ-MANAS!3, R. ROUBENOFF!4, S. STUDENSKI!5, D.T. VILLAREAL!®, M. CESARI! 2,
ON BEHALF OF THE INTERNATIONAL CONFERENCE ON FRAILTY
AND SARCOPENIA RESEARCH TASK FORCE

Muscle Health outcomes:
Muscle mass [ =—> Physical function =2 disability, falls,
performance .

HRQOL, mortality

Abstract: Muscle atrophy occurs as a consequence of a number of conditions, including ecancer, chronie
obstructive pulmonary disease (COPD). diabetes mellitus. heart failure, and other chronic diseases, where 1t
15 generally a predictor of poor survival. It also occurs as a consequence of disuse and an age-related loss of
musele mass and strength (sarcopenia). The aims of the 2016, International Conference on Frailtv and Sarcopema
Research (ICFSR) Task Force were to exanmuine how these specific chronic conditions have been employed
in treatment trials thus far and how future trials using these patient groups might be designed for efficient
identification of effective sarcopenia interventions. Functional limitations assessed as gait speed. distance

wallted over a set time period. or other attributes of phvsical performance have been sugoested as outcome
measures in sarcopenia trials, Indeed, such measures have already been used successfully in a number of trials
aimed at preventing disability in older adults,
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Volume 330 JUNE 23, 1994 Number 25

EXERCISE TRAINING AND NUTRITIONAL SUPPLEMENTATION FOR PHYSICAL FRAILTY
IN VERY ELDERLY PEOPLE

Maria A. FiataroNg, M.D., EveLyn F. O’NEeiLL, C.T.R.S., Nancy DoyvrLE Ryan, D.T.,
KAReN M. CLEMmeNTs, M.P.H., Guipo R. SoLarkes, PH.D., Miriam E. NELson, Pu.D.,
Susan B. RoBerts, PH.D., JoserH J. KEHAYIAS, PH.D., LEWis A. Lipsitz, M.D.,
AND WiLLiaMm J. Evans, Pu.D.

No. oF
OUTCOME VARIABLE Sumiectst STUDY GROUP P VALUE
EXERCISE PLUS EFFECT OF EFFECT OF
EXERCISE SUPPLEMENT SUPPLEMENT CONTROL EXERCISE SUPPLEMENT INTERACTION
change (percent change)
Muscle strength and mobility
Right knee (kg) 89 4.9+0.6 5.0+0.5 —-0.8x0.6 0.1%0.6 <0.001 0.45 0.41
(156.1£29.3) (215.7+28.3) (—24.6%x32.1) (18.3%+29.1) (<0.001) 0.79) (0.10)
Left knee (kg) 87 5.2+x0.6 5.0+0.6 —1.120.6 —-0.3+0.6 <0.001 0.41 0.69
(178.8+£29.1) (204.2+28.5) (—24.4x32.7) (13.8+28.8) (<0.001) (0.84) (0.31)
Right hip (kg) 48 8.8+1.2 6.3*x1.0 0.7x1.0 1.3=1.0 <0.001 0.84 0.63
(81.4%£16.4) (90.3%14.5) (4.3x14.3) (19.6x14.0) (<0.001) (0.51) (0.20)
Left hip (kg) 48 8.1x1.0 6.8+0.9 0.6+0.9 0.7+0.8 <0.001 0.72 0.70
(75.3%16.2) (100.2+14.3) (4.9x14.7) (14.0x£13.7) (<0.001) 0.41) 0.22)
Right leg press (kg) 38 8.3x29 14.9+3.0 0.6+3.7 1.8*x33 0.007 0.40 0.23
(26.1x14.4) (82.1%+15.0) (6.3%18.5) 6.1x16.7) 0.012) (0.09) 0.09)
Left leg press (kg) 39 9.3+2.1 12.9+2.4 1.4%x29 -1.1+2.6 <0.001 0.24 0.82
(33.3%x9.2) (67.6x10.3) (7.2%12.5) (—3.5%11.2) (<0.001) (0.05) (0.28)
Gait (m/sec) 90 0.04+0.02 0.06x0.02 0.00+0.02 —-0.02+0.02 0.009 0.31 0.97
(8.6*5.5) (14.9%£5.7) (5.2+5.6) (—7.2%£5.4) 0.02) ©.11) (0.60)
Stair-climbing power (W) 83 11.1%x2.5 7.9%2.7 4.2+2.7 —2.5%2.7 0.001 0.53 0.08
(33.8%9.3) (23.0x10.0) (12.5+10.0) (—5.2+9.8) (0.01) 0.74) (0.17)
Physical activity (counts/day) 45 3412+1700 553+1751 142+1600 —1230%+1670 0.12 0.68 0.24
(51.0+18.4) (17.6x18.9) (—6.7x17.3) (—2.6x18.1) 0.03) 0.349) (0.46)
Body composition
Weight (kg) 88 0.2+x0.4 1.0x0.4 0.8+0.4 —0.5+0.4 0.19 0.01 0.48
(0.40.6) (1.8+0.6) (1.5+0.7) (—0.8%0.6) (0.21) 0.01) (0.48)
Whole-body potassium (g) 75 0.4%1.5 1.5x1.4 1.0x1.6 0.2*x1.4 0.79 0.53 0.91
0.4x1.9) (2.2+1.9) 1.1x2.0) 0.9=1.9) (0.86) 0.62) .71
Thigh-muscle area (cm?) 61 0.9+1.7 1.7x1.7 —-2.7x2.1 -0.4x1.9 0.14 0.69 0.43
(2.0x2.5) (3.4%2.6) (—2.8%£3.1) (—-0.9%2.9) ©.11) 0.93) (0.56)
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Vitamin D and Its Role in Skeletal Muscle
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The Effects of Vitamin D on Skeletal Muscle Strength,
Muscle Mass, and Muscle Power: A Systematic Review
and Meta-Analysis of Randomized Controlled Trials

Objective: The aim was to summarize with a meta-analysis, the effects of vitamin D supplemen-
tation on muscle function.

Data Sources: A systematic research of randomized controlled trials, performed between 1966 and
January 2014 has been conducted on Medline, Cochrane Database of Systematics Reviews, Co-
chrane Central Register of Controlled and completed by a manual review of the literature and
congressional abstracts.

Data Synthesis: Results revealed a small but significant positive effect of vitamin D supplemen-
tation on global muscle strength with a standardized mean difference (SMD) 0 0.17 (P = .02). No
significant effect was found on muscle mass (SMD 0.058; P = .52) or muscle power (SMD 0.057; P
= .657). Results on muscle strength were significantly more important with people who presented
a 25-hydroxyvitamin D level <30 nmol/L. Supplementation seems also more effective on people
aged 65 years or older compared to younger subjects (SMD 0.25; 95% €l 0.01 to 0.48 vs SMD 0.03;
95% Cl —0.08 t0 0.14).
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(J Clin Endocrinol Metab 99: 4336-4345, 2014)
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Inadequate intake

of protein
(eg, anorexia of aging)

) (

Reduced ability to use

available protein
(eg, insulin resistance, protein
anabolic resistance, high
splanchnic extraction, immobility)

Loss of functionality
muscle, bone, immune systems

Greater need

for protein

(eg, inflammatory disease,
oxidative modification of proteins)




Dietary protein intake is associated with lean mass change in older,
community-dwelling adults: the Health, Aging, and Body
Composition (Health ABC) Study'™ Am J Clin Nutr 2008:87:150-5.
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Special Article

Evidence-Based Recommendations for Optimal Dietary Protein Intake in Older
People: A Position Paper From the PROT-AGE Study Group

Jiirgen Bauer MD **, Gianni Biolo MD, PhDP Tornmy Cederholm MD, PhD ¢, Matteo Cesari MD, PhD 4,
Alfonso ]. sz-]entoft MD ¢, John E. Morley MB, BCh Stuart Phillips PhD &, Comel Sieber MD, PhD ",

Peter Stehle MD, PhD', Daniel Teta MD, PhD, Renuka Visvanathan MBBS, PhD Elena Volpi MD, Pth
Yves Boirie MD, PhD m

PROT-AGE recommendations for dietary protein intake in healthy older adults

« To maintain and regain muscle, older people need more dietary protein than
do younger people; older people should consume an average daily intake in
the range of 1.0 to 12 g/kg BW/d.

e The per-meal anabolic threshold of dietary protein/amino acid intake is
higher in older individuals (ie, 25 to 30 g protein per meal, containing about
2.5 to 2.8 g leucine) in comparison with young adults.

e Protein source, timing of intake, and amino acid supplementation may be
considered when making recommendations for dietary protein intake by
older adults.

o More research studies with better methodologies are desired to fine tune
protein needs in older adults.

JAMDA 14 (2013) 542559




Slow and fast dietary proteins differently modulate postprandial
prOtEin accrEti{)n Proc. Natl. Acad. Sci. USA 94 (1997)

(amino acid turnover /postprandial protein anabolism/milk protein/stable isotopes)
YVES BOIRIE*, MARTIAL DANGIN*T, PIERRE GACHON*, MARIE-PAULE VASSON*, JEAN-LOUIS MAUBOISS,
AND BERNARD BEAUFRERE*T
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The rate of protein digestion affects protein gain differently
during aging in humans
Martial Dangin*+, Christelle Guillet*, Clara Garcia-RodenasTt, Pierre Gachon*,

Corinne Bouteloup-Demange*, Kristel Reitfers-Magnanit, Jacques Fauquants, Olivier Ballevret
and Bernard Beaufrere*
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Maximizing muscle protein anabolism: the role of protein quality
Jason E. Tang and Stuart M. Phillips

Current Opinion in Clinical Nutrition and

Difference from Metabolic Care 2009, 12:66-71
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1,25(OH),-vitamin D3 enhances the stimulating effect

of leucine and insulin on protein synthesis rate through
Akt/PKB and mTOR mediated pathways in murine C2C12
skeletal myotubes Mol. Nutr. Food Res. 2013, 57, 21372146

Jéréme Salles’?, Audrey Chanet’?, Christophe Giraudet’?, Véronique Patrac’?,
2

Philippe Pierre®>**®, Marion Jourdan®, Yvette C. Luiking®, Sjors Verlaan®, Carole Migné'-?,
Yves Boirie'27 and Stéphane Walrand'-2
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