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Cosa e la sarcopenia?

Nel 1931 Critchley notd per la prima volta che nell” invecchiamento si
verifica una perdita di massa muscolare che e particolarmente
rilevante nelle mani ed agli arti inferiori

— Critchley M. The neurology of old age. Nutrition. 2001,17:660-663.

Nel 1997 questo quadro clinico viene denominato per la prima volta
sarcopenia (sary -carne- e T evid -perdita)

— (Rosenberg IH. Sarcopenia: Origins and clinical relevance. J Nutr.

1997;127(Suppl 5):5990-5991.

Mentre originariamente con il termine sarcopenia si intendeva una
perdita generalizzata della massa muscolare, oggi,
convenzionalmente si intende una perdita di massa muscolare
inferiore di 2 deviazioni standard rispetto a quella di una persona
giovane adulta. Sarcopenia equivale, per il muscolo, a cio che si vuole
intendere con i termini osteopenia e osteoporosi per I’ 0sso

— Morley JE. Sarcopenia: diagnosis and treatment. INHA. 2008



A life course model of sarcopenia
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(Loss of ADLs) Morley JE. Sarcopenia: diagnosis and treatment. JNHA. 2008




Sarcopenia is a geriatric syndrome

Constitutional factors

Female gender
Genetic susceptibility

Risk factors
Ageing

Increased muscle turnover
Reduced number of muscle cells
Hormonal deregulation
Changes in nervous system

Mitochondrial disfunction
J Peripheral vascular flow
Living habits
Malnutrition

Low protein intake

SARCOPENIA Yy Frailty ) Poor outcomes

Alcohol/ smoking Loss of mobility Disability
Physical inactivity Impaired gait Poor quality of life
. g Falls Nursing home
Chronic health conditions Low endurance admission
Cognitive Impairment Reduced physical Increased mortality

Mood disturbances
Diabetes mellitus performance
Renal/heart/lung failure
Osteoarthritis

Chronic pain

Drugs

Living conditions
Starvation

Bed rﬁslt /immobility /deconditioning  Cryz-Jentoft A, Current Opinion in Clinical Nutrition and Metabolic Care 2010
Weightlessness
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Measuring muscle mass, strength and physical

performance in research & clinical practice

Variable Research Clinical Practice
Muscle mass Computed tomography (CT) BIA

Magnetic resonance imaging (MRI) DXA

Dual energy X-ray absorptiometry (DXA) Anthropometry

Bioimpedance analysis (BIA)

Total / partial body potassium per fat free soft
tissue

Muscle strength Handgrip strength
Knee flexion / extension

Peak expiratory flow

Physical performance  Short Physical Performance Battery SPPB)
Usual gait speed
Timed get-up-&-go test

Stair climb power test

Handgrip strength

SPPB
Usual gait speed
Get-up-&-go test

Cruz-Jentoft et al. Age & Ageing. 2010;1-12.doi:10.1093/ageing/afq034



Sarcopenia: Definition & Diagnostic Criteria

e Definition:
EWGSOP conceptual stages of sarcopenia

Stage Muscle mass Muscle strength Performance
................... S T T T
Presarcopenia ]

Sarcopenia | | Ot |
Sevete satcopenia l | |

Cruz-Jentoft et al. Age & Ageing. 2010;1-12.doi:10.1093/ageing/afq034



EWGSOP suggested algorithm for sarcopenia case

finding in older individuals™

Older subject
(> 65 years)*

[ Measure gait speed }

[ >0.8m/s } [ <0.8m/s }

[Measure grip strengtrq > [Measure muscle mass}
| |
4 I N I I I N
Normal Low WI ( Low W ( Normal
N Y, 4 L I J A\ | Y
4 ) N
No sarcopenia [ Sarcopenia } r No sarcopenia
& J - J

* Sarcopenia: European Consensus on Definition and Diagnosis
Report of the European Working Group on Sarcopenia in Older People



Evolution of sarcopenia research

lan Janssen

e Sarcopenia is very common, with a
prevalence of =5% in persons aged 65 years
and as high as 1 in two persons over the

age of 80 years.

e Sarcopenia is commonly associated with
disability and has been estimated to cost
the US health system =518.4 billion a year

Appl. Physiol. Nutr. Metab. 35: 707—-712 (2010)



Mortalita nei community dwellers

Sopravvivenza a 12 anni di un gruppo di anziani (n=1413 healthy community
dwellers) suddivisi in base a quartili genere-specifici del parametro ALM/h

Sex-specific quartiles of
appendicular
fat free mass/height

e O uartile 1
==@==Quartile 2

= == Quartile 3

Proportion surviving

= & = Quartile 4

x> =14.4, P < 0.01

Da‘ L | L) L] L] L] LJ L]
0 2 4 6 8 10 12 14

Observation period (years)

Bunout D. Australas J Ageing 2011;30:89-92



Sarcopenia e mortalita in RSA

122 pazienti di eta >70 aa residenti in RSA (RSA Santa Maria della Pace, Roma;
40 con sarcopenia, 82 senza sarcopenia) (p<.001)
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Landi F. JAMDA 2012;13:121-6
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Ageing, exercise and muscle injury
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Morley, Family Practice 2012



Factors involved in the pathophysiology of

sarcopenia

Genetic
Epigenetic
Mitochondrial
Physical Abnormalities Insulin
[nactiv ity Collagen Resistance
Bed Rest [nfiltration Fat

Infiltration

Decreased
Calorie
and
Protein
Intake

Decreased
Mlotor

SARCOPENIA

Units

Decreased
Capillary
Blood
Flows

Cwviokine Excess
THF alpha
IL-&

”
Decreased Hormones

Testosterone
DHEA

Yitamin D
Growth Hormone
[GFE-1

biechanogrowth Factor
A Morley JE. JAMIDA 2011;12:403-9
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Testosterone and the aging male: To treat or not to treat?

Jerald Baina.b.c.*

3 Department of Medicine, University of Toronto, Canada
P Division of Endocrinology and Metabolism, Mount Sinai Hospital, Teronto, Canada
¢ Department of Obstetrics and Gynecology, University of Torento, Canada



Table 1. Listing of Randomized Trials Included in the Meta-Analysis of Androgen Treatment tor Muscle Strength in Older

Men

Reference

N

Intervention and Baseling Testosterons,
ng'mL, Mean + Standard Deviation

(Mean)

Age Design
Quality™

Duration,
weeks

Type of Strength
Measure

22
23

24

25

26
27

28

28
30

a1

32

38
10

14

12

67
37

48

32
108

13

76

Imjection 100 mg biweekly; 5.9 + NR
Patch 5.0 mg daily; NR

Injection 200 mg biweekly; 3.3 £ 0.5

Injection dosage adjusted; 3.9 + 0.6

Patch (2) 2.5 mg daily; 3.9 £1.7
Gel 70mg daily; 4.3 +09

Injection 200 mg biweekly; 2.9 £ 0.5

Injection 200 mg biweekly; 2.9 + 0.3
Patch 6 mg/day daily; 3.7 £ 0.8

Injection 100 mg weekly; 3.4 + 0.1

Oral B0Omg twice a day; 4.9 +1.3

f0 11
68 F

67 11

&7 8

TG
68

=]

71 a

B6 8
=G5 10

67 8

&9 g

26
4

12

24

52
12

156

52
156

12

b2

Total body strength

Knee extension concentric
Knee extension eccentric
Knee flexion concentric

Knee flexion eccentric
WVertical step height

Leg extensor

Knee flexor

Knee extensor

Hand grip

Leg extension

Leg curl

Triceps extension

Biceps curl

Knee extension

Leg extension

Shoulder extension nondominant
Shoulder extension dominant
Knee flexion dominant

Knee extension dominant
Knee flexion nondominant
Knee extension nondominant
Right hand grip
Left hand grip
Ankle extension
Knee extension
Hand grip

Knee extension 60°
Knee extension 180°
Knee flexion 60°
Knee flexion 180°
Hand grip

Right hand grip
Left hand grip
Right hand grip
Left hand grip
Quadhceps

Calf

Ottenbacher JAGS 2006




Androgen Treatment and Muscle Strength in Elderly Men:

A Mecta-Analysis

Kenneth J. Ottenbacher, PhD,™ Margaret E. Ottenbacher, MS, APRN," Allison J. Ottenbacher, BS.

Ana Alfaro Acha, MD.F and Glenn V. Ostir, PhD™V

Table 2. Mean Effect Size Values and Descriptive Statistics for Outcome Measures and Study Design Characreristics

Variable

RESULTS: Thestudies included 38 statistical comparisons.

Strength The mean g-index (g;) adjusted for sample size was (.53

Upperextremity  (95%, confidence interval (CI) = (.21-0.86). Subanalyses
Lower extremity

Total body revealed larger effects for measures of lower extremity
Method of administrati muscle strength (g; = 0L63, 95% CI = 0.03-1.28) than for

T?P'":F" upper extremitv muscle strength (g; =047, 95%
CT’EF“”” Cl=0.12-0.84). A larger mean g-index was found for
Attition injected (g, = 0.95, 95% Cl=033-1.58) than ropical
?_mw (=026, 95% Cl=0.08-0.42) or oral (g= —-0.21,
o108, 95% Cl= —1.40-1.02) administration of testosterone/
Intention to treat DHT. Effect sizes were related to study characteristics such
:55 as subject artrition and design-quality ratings. Sensitivity
Unknown analvses revealed that the elimination of one studv reduced

Design quality (range the mean g-index from 0.53 to (.23,

CONCLUSION: The results suggest that testosterone/
DHT therapy produced a moderate increase in muscle

High*
Low'

strength in men partcipating in 11 randomized trials. One
study influenced the mean effect size.

95% Confidence Interval

0.12-0.84
0.03-1.28
MA

0.08-0.42
0.33-1.58
1.40-1.02

0.36-2.18
0.07-0.58
0.15-0.36

0.13-0.43
0.32-1.44
0.01-0.78

0.13-0.45
0.17-1.08

Ottenbacher JAGS 2006



Effect of testosterone supplementation on functional

mobility, cognition, and other parameters in older men: A
randomized controlled trial

e Objective: To investigate the effect of testosterone supplementation on functional
mobility, cognitive function, bone mineral density, body composition, plasma lipids,
quality of life, and safety parameters in older men with low normal testosterone levels.

e Design, Setting, and Participants: Double-blind, randomized, placebo-controlled trial of
237 healthy men between the ages of 60 and 80 years with a testosterone level lower
than 13.7 nmol/L.

e Intervention: Participants were randomly assigned to receive 80 mg of testosterone
undecenoate or a matching placebo twice daily for 6 months. Main Outcome
Measures: Functional mobility, cognitive function, bone mineral density of the hip and
lumbar spine, body composition, metabolic risk factors, quality of life, and safety
parameters

e Results: 207 men completed the study. During the study, lean body mass increased and
fat mass decreased in the testosterone group compared with the placebo group but
these factors were not accompanied by an increase of functional mobility or muscle
strength. Insulin sensitivity improved but high-density iipoprotein choiesteroi
decreased; by the end of the study, 47.8% in the testosterone group vs 35.5% in the
placebo group had the metabolic syndrome (P=.07).

e Conclusion: Testosterone supplementation during 6 months to older men with a low
normal testosterone concentration did not affect functional status or cognition but
Increased lean body mass and had mixed metabolic ettects.

Emmelot-Vonk, M.H et al, JAMA 2008



Effects of Transdermal Testosterone on Bone and Muscle in Older
Men with Low Bioavailable Testosterone Levels, Low Bone Mass,

and Physical Frailty

Anne M. Kenny, MD,™ Alison Kleppinger, Mﬁ,* Kristen Annis,™ Margaret Rathier, MD,™"
Bruce Browner, MD, James O. Judge, MD.f and Daniel McGee, PhD'

OBJECTIVES: To investigate the effects of testosterone
supplementation on bone, body composition, muscle, phys-
ical function, and safety in older men.

DESIGN: Double-blind, randomized, placebo-controlled
trial.

SETTING: A major medical institution.

PARTICIPANTS: One hundred thirty-one men (mean age

77.1 & 7.6) with low testosterone, history of tracture, or bone
mineral density (BMD) T-score less than — 2.0 and frailry.

INTERVENTION: Participants received 5 mg/d of testos-
terone or placebo for 12 to 24 months; all received calcium
(1500 mg/d diet and supplement) and cholecalciferol
(1,000 1U/d).

MEASUREMENTS: BMD of hip, lumbar spine, and mid-
radius; body composition; sex hormones, calcium-regulat-
ing hormones; bone turnover markers; strength; physical
performance; and safety parameters.

RESULTS: Ninety-nine men (75.6%) completed 12
months, and 62 (47.3%) completed end therapy (mean 23
months; range 16-24 months for 62 who completed ther-
apy). Study adherence was 54%, with 409% of subjects
maintaining 70% or greater adherence. Testosterone and
bioavailable testosterone levels at 12 months were 583 ng/
dL and 157 ng/dL, respectively, in the treatment group.
BMD on testosterone increased 1.4% at the femoral neck
and 3.2% at the lumbar spine (P=.005) and decreased
1.3% at the mid-radius (P<.001). There was an increase in
lean mass and a decrease in fat mass in the testosterone
group but no differences in strength or physical perfor-
mance. There were no differences in safety paramerters.

CONCLUSION: Older, frail men receiving testosterone

replacement increased testosterone levels and had favorable

changes in body composition, modest changes in axial

BMD, and no substantial changes in physical ftunction.

J Am Geriatr Soc 58:1134-1143, 2010.



Potenziali trattamenti per la sarcopenia

Table 1

Current and future phamacologic treatment of sarcopenia

Observational Availability Indicated for the Treatment
Drugs Studies RCT Safety Concerns in Humans on the Market of Sarcopenia
Testosterone Yes Yes Prostate cancer, erythrocytosis, Yes Yes,®! in men with symptoms and
hyperviscosity, obstructive sleep signs of androgen deficiency and
apnea, cardiovascular events low serum testosterone levels
SARMSs Mo Yes Lack of steroid-related side effects, Mo Mo
elevation of ALT/AST, hematocrit,
lipid profile
Growth hormone Yes Yes, sma | Arthralgias, gynecomastia, soft tissue Yes Mo
samp’ 2 edema, carpal tunnel syndrome,
diabetes
Ghrelin Yies Yes, sma | Mild edema, transient muscle pain, Mo MNo
| sampl: increased appetite
Growth hormone MNo e Fatigue, insomnia, increases in fasting MO P
secretagogue glucose, glycosylated hemoglobin,
indices of insulin resistance,
transient elevation of ALT/AST
Melanocortin-4 Mo Mo ] Mo Mo
receptor antagonists
Estrogens Yes Yes Venous thromboembolism,

cardiovascular disease, stroke,
breast cancer

Modified by Rolland et al Clin Geriatr Med 2011



Causes of sarcopenia: Vitamin D deficiency

e High prevalence of vitamin D deficiency/insufficiency (250HD<75nmol/L):
30 to 90 % of elderly

— decreased skin production, dietary deficiency, increased covering of the skin,
use of sunscreen, decreased sun exposure, metabolic alterations
e Low vitamin D levels are associated with:
— reduced muscle mass and strength
— gait impairments
— decreased balance
— increased risk of falls

e Those with low vitamin D levels are at greater risk of long term decline in
physical performance when 250HD levels are <50nmol/l, and especially
when <25 nmol/I

Visser et al., J Clin Endocrinol Metab. 2003; Rolland et al,. J Nutr Health Aging 2008; Bischoff-Ferrari, Best Pract

Res Cl Rh. 2009; Visvanathan and Chapman, Maturitas 2010; Ceglia, Curr Opin Clin Nutr Metab Care. 2009;
Wicherts et al., J Clin Endocrinol Metab 2007



Causes of sarcopenia: Vitamin D deficiency

Low vitamin D is related to loss of grip strength and muscle mass

0O 250HD <25 @ 250HD 25-49.9 O 250HD 50+ nmol/L

35
Grip strength loss = 40% loss

P=0.001 P=0.09 -
Appendicular muscle mass loss = 3% loss

30

N
o

[
&)

% of population

By
o

ol

o

Loss of grip strength Loss of appendicular skeletal muscle
mass

Visser et al., J Clin Endocrinol Metab. 2003



Effects of a long-term vitamin D and calcium

supplementation on falls and parameters of muscle
function in community-dwelling older individuals

Introduction: The efficacy of vitamin D and calcium supplementation on risk of
falling in the elderly is discussed controversially. We investigated long-term effects
of calcium and vitamin D on falls and parameters of muscle function in
community-dwelling elderly women and men.

Methods: 242 individuals recruited by advertisements and mailing lists (mean [ =
SD] age, 77 £ 4 years). All serum 25-hydroxyvitamin D (25[OH]D) levels were
below 78 nmol/I. Individuals received in a double blinded fashion either 1000 mg
of calcium or 1000 mg of calcium plus 800 IU of vitamin D per day over a
treatment period of 12 months, which was followed by a treatment-free but still
blinded observation period of 8 months. Falls were documented using diaries.

Results: Compared to calcium mono, supplementation with calcium plus vitamin
D resulted in a significant decrease in the number of subjects with first falls of 27%
at month 12 (RR =0.73; Cl = 0.54-0.96) and 39% at month 20 (RR = 0.61; Cl = 0.34-
0.76). We observed significant improvements in quadriceps strength of 8%, a
decrease in body sway of 28%, and a decrease in time needed to perform the
TUG test of 11%.

Discussion: Combined calcium and vitamin D supplementation proved superior to
calcium alone in reducing the number of falls and improving muscle function in
community-dwelling older individuals.

Pfeifer M, et al, Osteoporos Int 2009



Fall prevention with supplemental and active forms of
vitamin D: a meta-analysis of randomised controlled trials

H A Bischoff-Ferrari, director of centre on aging and mobility

High dose vitamin D Relative risk (95% CI)
Prince et al"*? #
Broe et al"?
Flicker et al"** E
Bischoff-Ferrari et al*?
Pfeiferet al™® ——
Bischoff et al"® _
Pfeiferetal"”’ —s—
Pooled relative
risk (95% CI)
Combined - 0.81 (0.71 t0 0.92)
Low dose vitamin D
Broe et al™* T
(2001U D,/day) ]
Broe et al™* —1
(4001U D,/day) ;
Broe et al"? —1
(600 1U D,/day) :
Graafmans et al"® l
: Pooled relative
) © risk (95% C1)
Combined 'r' 1.10 (0.89 to 1.35)
0.1 0.5 i 5 10
Favours Favours
supplemental control

vitamin D BM) 2009;:339:b3692



Factors involved in the pathophysiology of

sarcopenia

Genetic
Epigenetic
Mitochondrial
Physical Abnormalities Insulin
[nactiv ity Collagen Resistance
Bed Rest [nfiltration Fat

Infiltration

Decreased

Calorie

and . — Decreased
Protein SARCOPENIA Mc:tn:-r
Intake e _ Ulnits

Cviokine Excess Decreazed

TNF alpha Diecreased Hormones Capillary

L Testosterone Elood
DHEA Flow

Yitamin D

Growth Hormone
[GE-1

Mechanogrowth Factor

Morley JE. JAMDA 2011,12:403-9




Protein combats inactivity-induced muscle
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Adjusted lean mass (LM) loss by quintile of energy-

adjusted total protein intake (n=2066)

After adjustment for potential confounders, energy adjusted

protein intake was associated with 3-y changes in LM [P
0.001]. Participants in the highest quintile of protein intake
5 2 lost 40% less LM and aLM than did those in the lowest
- quintile of protein intake P for trend0.01). The associations
= were attenuated slightly after adjustment for change in fat
E mass, but the results remained significant.
e -1k
c
=
=
Y oz
.

Houston D, Am J Clin Nutr 2008,;87:150 —5



Elderly muscle are less responsive to anabolic

effect of EAA/Leucine

e Agingis associated with a decreased sensitivity of muscle to the

anabolic effect of amino acids

— Implies higher doses are required to stimulate muscle protein

synthesis in the elderly

Myofibrillar protein FSR (%.h ™)

0.12 ¢ —*—Young
& Elderly
0.08
_—
0.04
0.00

O &5 10 15 20 25 30 35 40

Dose of EAA

Cuthberson et al, 2005
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Figure 6. Fractional synithesls rates (FRR) of myofibaillar muscle
proteing in elderly volunteers fed a control diet ar a leucine-
supplemented diet as a repeated bolus betwesn 0 and 300 min
WalLes ane means £+ 560, “Significantty different from comred group

at P = 0,05

Rieu et al., 2006



Aging does not impair the anabolic response to a

protein-rich meal

O Yeung
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FIGURE i Mean (£ 5EM) comected mixead-rmuscle fmotional synthesis
rate before and after ingeston of 113 g of 95¢% lean beef in eldedy (n = 107
and young in = 10 persors. Changes in fmotonal synthesis rate were

analyzedwith the use of repeated-measures ANOYA with Zl:url.'l-'."i.--rn-*:ul:-j-r-:l:
factors (age and sex) and | repeated-rnessures factor (bme).  Significant
main effect for Gme after beef ingeston (F = 0.00] )

Symons B et al, Am J Clin Nutrit 2007



Management of sarcopenia:

Nutritional guidelines

The Society of Sarcopenia, Cachexia and Wasting Disease
recommend that a leucine-enriched balanced essential amino acid
mix should be used to slow muscle loss in sarcopenic patients

Nutritional Recommendations for the
Management of Sarcopenia

John E. Morley, MB, BCh, Josep M. Argiles, PhD, William J. Evans, MD, Shalender Bhasin, MD, David Cella, PhD,
Nicolaas E. P. Deutz, MD, PhD, Wolfram Doehner, MD, PhD, Ken C. H. Fearon, MDD, Luigi Ferrucci, MD, PhD,
Marc K. Hellerstein, MD, PhD, Kamyar Kalantar-Zadeh, MD, PhD, Herbert Lochs, MD, Neil MacDonald, MD,
Kathleen Mulligan, PhD, Maurizio Muscaritoli, MD, Piotr Ponikowski, MD, PhDD, Mary Ellen Posthauer, RD, CD, LD,
Filippo Rossi Fanelli, MD, Morrie Schambelan, MD, Annemie M. W. ]. Schols, PhD, Michael W. Schuster, MD,

and Stefan D. Anker, MD, PhD, THE SociETY FOrR SARCOPENIA, CACHEXIA, AND WASTING DISEASE

Morley et al., J Am Med Dir Assoc 2010



How many proteins?

...an often-neglected aspect of daily protein intake is the
distribution of protein across three or more daily meals. For a 75
kg individual, the RDA represents 60g protein/day, or if
distributed evenly across three meals, 20 g protein/meal. A20 g
serving of most animal or plant-based proteins contains 5-8 g of
essential amino acids, which are primarily responsible for
stimulating muscle protein synthesis. This is an important issue
because it has been recently shown that ageing is associated
with an inability of skeletal muscle to respond to low doses
(~7.5 g) of essential amino acids whereas higher doses (10-15 g)
are capable of stimulating muscle protein synthesis to a similar
extent as the young.

Katsanos CS. J Clin Nutr 2005;82:1065-73
Paddon-Jones D. Curr Opin Clin Nutr Metab Care 2009:12(1)86-90



Creatine Supplementation Enhances Isometric Strength
and Body Composition Improvements Following
Strength Exercise Traming in Older Adults

Andrea Brose,! Gianni Parise,’ and Mark A. Tarnopolsky"*

Table 4. Isometric and 1 RM Measurements Before and After Training

Creatine Placebo
Men™ Women Men” Women
Strength Betore After Before After Before After Betore After
[sometnc
Knee extension (N m) 153 = 28 217 + 36° o4 + 38 126 + 30° 156 = 32 180 + 297 89 = 17 113 = 257
Dorsiflexion (N m) 54 + 14 f2 + 15° 37 + 4 40 = 6 52 + 8 52 + 10 34 =9 30 + [0
Grip (kg) 438 + 63 460 + 0% 259 + 67 259 + 76 397 + 56 406 + 47 265 + 31 267 + 29
| RM (Ib)
Seated chest press 116 = 26 146 + 335 48 + 11 63 + 21°F g7 + 20 119 + 15° 46 0 50 + 117
Arm flexion gl = 22f 112 = 18% 25+ 7 40 = 11f 6l = 16 85 + 16° 26 = & 40 = 6
Leg press 194 + 47 244 + 557 111 + 28 153 + 547 166 + 39 231 * 337 105 + 26 152 + 30
Knee extension 119 = I8 162 = 247 71 = 10 113 = 227 107 = 31 151 = 327 73 = 16 115 = 307

Notes: Values are means = SD. |
“Men were stronger than women

RM = one repetition maximum.
on all strength measures { p <= 001); Tindicates a training-induced increase in strength ( p << .01); *indicates a greater in-
crease In strength for the creatine monohydrate supplemented groups (p <2 03] ¥indicates a Group * Gender * Time interaction, with the men in the creatine
group showing a significant increase atter training ( p << .03); 'the men increased strength by a larger amount compared with the women ( p < .03).

Sovrnal of Geroniology: BIOLOGICAL SCIENCES
2003, Vol 58, Ne. 1, 11-19



Post-Discharge Nutritional Support
in Malnourished Elderly Individuals

Improves Functional Limitations

Floor Neelemaat, MSe, RD, Judith E. Bosmans, PhD, Abel Thijs, MD, PhDD, Jaap C. Seidell, PhID Professor, Director, and

Marian A. E. van Bokhorst-de van der Schueren, PhDD, RD

Background: Older people are vulnerable to malnu-
trition, which leads to negative outcomes. This study
evaluates the effectiveness of nutritional supplemen-
tation in malnourished elderly patients after hospital
discharge.

Methods: Hospital-admitted malnourished elderly
patients (=60 years) were randomized to receive
either nutritional supplementation (energy and pro-
tein enriched diet, oral nutritional support, calcium-
vitamin D supplement, telephone counseling by
a dietitian) for 3 months postdischarge or usual
care. Outcomes were functional limitations, physical
performance, physical activities, body weight, fat-
free mass, and handgrip strength. Measurements
were performed at hospital admission (baseline) and
at 3 months after discharge. Data were analyzed
according to the intention-to-treat principle.

Findings: A total of 210 patients were included, 105 in
each group. Body weight increased more inthe inter-

vention group than in the control group; this was sig-
nificant for the highest body weight category (mean
difference 3.4 kg, 95% Cl 0.2-6.6). Functional limita-
tions decreased more (mean difference -0.5 (95%
Cl=1.0-0.1) in the intervention group than in the con-
trol group. When excluding patients who had already
received nutritional support before the start of the
study, this reached significance. No significant differ-
ences could be demonstrated for physical perfor-
mance, physical activities, fat-free mass, or handgrip
strength.

Interpretation: Three months of oral nutritional sup-
port to malnourished elderly decreased functional
limitations and increased body weight. It can be ques-
tioned if a follow-up of only 3 months was not too
short to detect differences on physical performance
and physical activities as well. (J Am Med Dir Assoc
2011; 12: 295-301)



Factors involved in the pathophysiology of

sarcopenia
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Effect of 10 Days of Bed Rest on Skeletal

Muscle in Healthy Older Adults
Figure. Daily Nitrogen Balance (n=11)
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Squares with error bars represent means and 95 % confidence intervals for the time
period.

*Significantly different from days 1 through 4 and days 5 through 8 before bed
rest (repeated measures analysis of variance with post hoc Tukey test, P=.02).

Kortebein P, JAMA 2007



Esercizio fisico & supplementazione
hutrizionale

140 +
120 +

100 +

% 80 +
Modificazion%o 1

forza

muscolare 40
20 +

O a
20 +

Esercizio

[ ]
]
Eserc + Suppl Controllo

Suppl
GRUPPO di STUDIO

Fiatarone et al, NEJM 1994



Beference Seady oype Sex Ape (vears) Type of 1sning Drarason Effeces observed

Hamemae [63] RCT, healthy M/F mean 9 Jugfweeek @) 800G 1-RM 25 weerks 2% 1 in 1-RM lep strenpb
meeae G0 Yo fweck 43) 8RS 1-RM 25 wesks 58% § in 1-RM bep sizengb

Bl |-'_-:'-| BT, I::i]L'E:.. i I B s 09 Ju Sk ﬁ-ﬂf’-ﬁ- 1-RM 149 wesks 0% F in 1-RM =gp '.I1'|:|'E|':I|'.
commvanicy-dwelling s T ok 43 BIFG 1-HM 14 weeks ii%e §in 1-R& bep srrengb
:||u|:||:i|:'.

Carmeli [A7] BCT, am by b e {2 oSk, 2-5 kg free weiphes 12 weeks 10-15% T isokinedc leg serengrh
nursing home

Abstract

'D|}|-|':l|:'|l1.'l|'.': three major strategied have been tested for combating the losses n muscle mass amnd ‘il.ﬂ.l"lt"l.l:L that Lennpay
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exereise, muscle mass, nutriton and serength.

Results and conclusions: testosterone replacement in elderly hypoponadal men produces only modese increases in musele
mrass and strength, which are observed in some studies and not in others. Higher doses have not been goven for fear of aceel-
erztingr prostate cancer. Growth hormone replacement in elderly subjects produeces 2 high incidence of sde-effects, does not
increase stresgth and does not augrment strength gaing resulting: from resistance training,. Some altemate strategies for stmulat-
ing the growtn hormone/insulin-Eke growth fector (1GF) pathway continue 1o hold promse. The latter include growth hot-
mone rr_"lL-J:.ir'lt" hormone (GHRH) and the El:.II:I:'IE:-]L':Il: of IGF-I with its major circulating binding protein (IGF-I/TGFBP-3).
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Dehydroepiandrosterone Combined with Exercise Improves
Muscle Strength and Physical Function in Frail Older Women

Anne M. Kenny, MD,* Rebecea 8. Boxer, MD," Alison Kleppinger, MS,™ Jennifer Brindisi, MA,’
Richard Feimn, PhD,® and Joseph A. Burleson, PhD™

Table 3. Body Composition and Physical Performance Measures After & Months of Dehydrocpiandrosterone ({DHEA)

or Placeho Supplementation

Maan — Standard Deviation

DHEA {n - 43} Placeba {n - 44)
Outcame Baseline  &Months  Baseline  6Months  Beta (Standard Error)  P-Value
Body composrion
Perentage fat W|ELTS  WT7LEE  3BBLTE  WBLTT 0.15 (041} 5
Lean mass, kg W5+ 64 WELE1  3BAL54 381+ 52 0,43 [0.24 e
Appendicaar shuletsl muscle mass, kg 161 £ 31 161230 1565231 1544 29° 0.28 015 o7
Physical perormance
Handarip averaos. ka 154445 175£50° 157 £57 164457 1.3 0.8} 2
Leg press sirength, N 450 4 121 434 & 147" ATT 2186 847 4+ 128° 50 (20 Ik
Physical Activity Scale for the Ekderly
Kilocalaries 963 4 691 B 4530 TTO.4B4 BO4 4 G13 B8.1 [107.7) 52
Benre 23 4118 P4 £ 116 1554102 180 4 102 24 4 21 B a7
Short Physical Peformance Battery score 100 £ 18 107 218 100214 100 £18 07 0.3 Ik
urin vaen, sira T IR PV e finey an
Chair rise me, seconds 144464 137 281 137 £43 132463 0.5 [1.2) 59
Single leg stance, seconds 100482  93£72 77 & 75 7BL72 05 01.3 53
et Up and Go, seconds 05+52 1065243 110222  1054+21° 04 0.5 33

JAm Geriatr Soc 2010



Effects of Exercise and Amino Acid Supplementation on Body
Composition and Physical Function in Community-Dwelling
Elderly Japanese Sarcopenic Women: A Randomized Controlled

Trial

Hun Kyung Kim, PhD,” Takao Suzuki, MD, PhD,” Kyoko Saito, PhD,” Hideyo Yoshida, MD,
PhD,” Hisamine Kobayashi, DVM,” Hiroyuki Kato, MS.” and Miwa Katayama, DVM*
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Table 3. Change in Leg Muscle Mass and Functional Fitness After Intervention According to Study Group

Adjusted Odds Ratio (95% Confidence Interval)

Dependant Variable* AAS Exe-clse Exercise + AAS
Ghange in ey muscle mass and knee extension strength 1.99 (0.72-5.63) 2.61 (0.68-5.05) 4.69 (1.89—11.27)
411 (1.3313.68)

Change in leg muscle mass and wsual walking speed 1.35 (0.45-4.08) 2.41 (0.r9-7.58)

JAGS 2012
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Difficulties with physical function associated with obesity, sarcopenia,
and sarcopenic-obesity in community-dwelling elderly women: the
EPIDOS (EPIDemiologie de I'OSteoporose) Study '™

Yves Rolland, Valerie Lauwers-Cances, Christelle Cristini, Gabor Abellan van Kan, lan Janssen, John E Morley, and
Bruno Vellas

TABLE 2
Associations between purely sarcopenic, purely obese, or sarcopenic-obese subjects and self-reported difficulties with
physical function’

. 2 3 + .
Purely sarcopenic Purely obese Sarcopenic-obese

Conclusions: Sarcopenia i1s not associated with physical diffi-
culties in the absence of obesity. However, in the presence of :

Phy

Wal

SolY tions. Am J Clin Nutr 2000:89:1895-900.

Risi

Picking up object from floor (n = 1259) .12 0.63, 2.00 .44 1.02, 2.02 1.99 0.91, 4.34

Litting heavy objects or reaching an 1.03 0.6l 1.74 1.77 1.27, 246 1.92 0.89, 4.10
object (n = 1252)

Moving difficulties (n = 1258)* .10 0.60, 1.99 1.75 1.22, 2.51 2.54 1.12, 5.75
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Angiotensin ll-converting enzyme (ACE) inhibitors

— Sumukadas, Health ABC study, 2008 (T lean body mass),
Onder, 2002 ({ muscle strength and funct decline)

Statins

— La Croix, 2008 ({ development of frailty), Riechman,
2007 (TALM after resistance training)

Beta-blockers

— Dalla Libera, 2010 (> muscle protein oxidation,
apoptosis, cytokine-induced muscle loss), and
vasodilation

Cytokine-inhibitors

— Kung, 2010 (antagonizer of IL-6 in cancer with severe
cachexia are being tested)

PUFA

— Broekhuizen, 2005 (in COPD patients 1* exercise
capacity)
PPAR-d agonist & COX inhibitors
— Coll, 2010; Trappe, 2011



A Phase I/II trial of MYO-029 in Adult
Subjects with Muscular Dystrophy

Kathr}rn R. w:{gner, Ann Neurol 2008;63:561-571
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Fig 3. Muscle fiber diamerers show the percentage change in muscle fiber diameter before and after treatment. Each vertical bar
represents one patient. There was an increase in muscle fiber diameters in the 10 (median = +15.2% change from baseline) and
3mglke groups (+14.4%) compared with the 1mglke treatment (—0.93%) and placebo groups (+2.7%). A trend roward larger
fibers with increasing dose (differences did nor reach statistical significance) is shown; only rwo parients in the 10mglke group had
muscle biopsies.



Whole-body electromyostimulation as a means
to impact muscle mass and abdominal body fat

in lean, sedentary, older female adults: subanalysis
of the TEST-IlI trial

e T

Table 3 Changes in bedy fat and maximum isometric strength in the VWB-EMS and control groups

WB-EMS (mean 1 SD) Control (mean £ SD) Difference mean (95% CI) P Effect size (d)
Upper leg muscle mass (g)
Baseline 7.839+1,132 7,937 + 856 - - -
12 month 7,881 £ 1,112 7,861 + 889 - - -
Difference 42 + 2088 —75 + 149* 117 (10-225) 0.033 0.65
Upper leg fat mass (g)
Baseline 4,987 = 1,028 4,785 1922 - - -
12 month 4,946 = 1,058 4,833 £972 - - -
Difference —4] + 1668 49 £ 1338 90 (0-179) 0.050 0.60
Maximum isometric strength leg extensors (leg press) (N)
Baseline 602 £ 160 524 £ 159 - - -
|2 month 656 £ 91 529 £ 180 - - -
Difference 55 £ 71% 5+ 4% 50 (12-87) 0.010 0.82

Motes: Significance (P) for within-group effects: *P<<0.05; ‘not statistically significant. Exact significance values are listed in the Results section.
Abbreviations: Cl, confidence interval; 5D, standard dewviation; WB-EMS, whole-body electromyostimulation; N, Mewton.

Figure 2 Whole-body electromyostimulation electrodes (vest and sleeves).

Kemmler W, CIA 2013



Il problema diagnostico nei reparti
per acuti



Caratteristiche di 103 pazienti anziani

all’ingresso (UO Geriatria H S Gerardo Monza)

Caratteristiche Non sarcopenici | Sarcopenici Indefiniti

n=58 n=17 n=28 o]
Eta 83,1+7,9 88,35+ 4,2 84,0+58 | 0,024
Activity of daily living 1,7+2,1 2,1+2,1 0,7+£0,9 0,021
New Mobility Score 3,4+3,3 3,53+2,5 2,7+2,2 0,043
BMI, kg/m? 23,9+5,1 22,2 £3,7 20,8+4,7 | 0,019
Peso 63,3+ 14,2 58+9 56,5+ 13,0 | 0,063
SMI, kg/m? 88+1,6 6,1+1,2 6,8+1,3 0
Angolo di fase 49+1,0 49+0,6 45+0,7 0,066




Valutazioni effettuate in 103 pazienti con
malnutrizione ricoverati c/o Geriatria HSG

Prove eseguite n (%)
Bioimpedenziometria + Handgrip + Gait 18 (17.5)
speed

Bioimpedenziometria + Handgrip 30 (29.1)
Bioimpedenziometria 55 (53.4)
Totale 103 (100)




Tassi di mortalita alla dimissione ed a 3 mesi
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SARCOPENIA: THE TARGET POPULATION

TK. MALMSTROM** JE. MORLEY"

The three major definitions for sarcopenia have all suggested limited mobility as
a key for the diagnosis. Specific criteria that have been suggested are either
a walking speed <1 m/s or inability to walk 400 m in 6 minutes. At this state
the following exclusion criteria should be applied:

1) Specific muscle disease; 2) Peripheral vascular disease with intermittent
claudication; 3) Disorders of the central and peripheral nervous system; 4)
Arthritis pain that significantly limits movement; 5) Cachexia as defined by
the SCWD; 6) NYHA Stage IV heart failure; 6) COPD with an FEV 1.0 of <50%
predicted.

For the population that remains, it is now necessary to identify that the cause of
their limited mobility is due to muscle. Candidates would be those with
“acute sarcopenia” following hospitalization. The easiest group to categorize
would be individuals who had a hip fracture. An alternative would be to
include all individuals discharged from hospital over 60 years of age who are
admitted to a skilled nursing facility for physical therapy. In both of these
groups a requirement would be to be able to walk at least 50 m within 2
weeks of discharge from the hospital.



Conclusioni

e |a sarcopenia e una sindrome geriatrica
caratterizzata da un elevato tasso di outcomes
avversi. Per questo va indagata attivamente

e Allo stato attuale esistono deboli evidenze circa l'uso
di ormoni e vitamine mentre esistono evidenze piu
forti circa I'uso di una dieta iperproteica ed
equilibrata e di esercizio fisico (>in combinazione)

e E un settore in grande espansione sotto il profilo della
ricerca e degli interessi commerciali

e Esiste un gap riguardo a come misurare la presenza di
sarcopenia in alcune tipologie di pazienti



