—
~

% .©

Journal Club GRG
12 luglio 2019

Sarcopenia nell'anziano: dagli
aspetti clinici alle opzioni
terapeutiche

Angelo Bianchetti
Dipartimento Medicina e Riabilitazione — ICSA Gruppo San Donato — Brescia
Scuola di Specializzazione in Geriatria — Universita di Brescia
Gruppo di Ricerca Geriatrica e AIP

IIIIIIIIIIIIIII
AAAAAA



From sarcopenia to disability

Understanding sarcopenia as a geriatric syndrome
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Current Opinion in Clinical Nutrition and

Metabolic Care 2010, 13:1-7 Cruz-Jentoft et al.



Geriatricians: The Super Specialists
Jobn E. Morley, MB, BCh

Table 1. The Modern Giants of Geriatrics

1. Frailty

2. Sarcopenia

3. Anorexia of aging

4. Mild cognitive impairment
5. Delirium

6. Falls

/. Depression

8. Dementia

9. Polypharmacy

10. Fatigue
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Irwin Rosenberg (1989)
Sarcopenia : the observed age-related decline in muscle mass

Age-related loss of muscle mass
Age-related loss of muscle strength
Low muscle mass in old age

Loss of muscle mass

Loss of muscle strength

Low muscle strength in old age

Low muscle mass, muscle strength and function in old age

Since 1989



EWGSOP working definition of sarcopenia

Sarcopenia is a syndrome characterized by progressive
and generalized loss of skeletal muscle mass and strength
with a risk of adverse outcomes such as physical disability,
poor quality of life and death.

CRITERIA FOR THE DIAGNOSIS OF SARCOPENIA E

LOW MUSCLE
STRENGTH

—
OR — SARCOPENIA

LOW PHYSICAL
PERFORMANCE

LOW
MUSCLE
MASS

Cruz-Jentoft AJ et al. Sarcopenia: European consensus on definition and diagnosis. Report of the European
Working Group on Sarcopenia in Older People. Age Ageing 2010
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Table |. 2018 operational definition of sarcopenia

Probable sarcopenia is identified by Criterion 1.
Diagnosis is confirmed by additional documentation of Criterion 2.

If Criteria 1, 2 and 3 are all met, sarcopenia is considered severe.

(1) Low muscle strength
(2) Low muscle quantity or qualiry
(3) Low physical performance
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+ Inflammatory conditions (e.g., organ failure,

H malignancy)
Disease - Osteoarthritis
+ Meurological disordars
+ Sedentary behavior (e.g., limited mobility

Inactivity  orvesrse secondary

. + Under-nutrition or malabsorption
Malnutrition » Madication-related anorexia
+ Over-nutritionfobesity

Figure 4. Pactors that cause and worsen muscle quantity and
quality, sarcopenia, are categonsed as primary (ageing) and second-
ary (disease, inactivity, and poor nutrition). Because a wide range
of factors contribute to sarcopenia development, numerous muscle
changes seem possible when these multple factors interact.



A life course model of sarcopenia

4 Early life | Adult life | Older life People lose 3% to
5% of muscle mass
each decade after
age 30; the rate
increases to 15%

after 70 (Curr Opin Clin
Nutr Metab Care. 2010)

Muscle mass and strength

A 4

Age

Sarcopenia: an emerging geriatric giant
Dr Abhaya Gupta
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Fig. 4. Proposed model of age-related muscle loss punctuated by episodes of acute
illness or injury [57].

S.M. Robinson et al. / Clinical Nutrition xxx (2017) 1-12
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Acute and chronic sarcopenia

EWGSOP2 newly identifies subcategories of sarcopenia as
acute and chronic. Sarcopenia that has lasted less than 6
months is considered an acute condition, while sarcopenia last-
ing =6 months is considered a chronic condition. Acute sarco-
penia is usually related to an acute ilness or injury, while
chronic sarcopenia is likely to be associated with chronic and
progressive conditions and increases the risk of mortality. This
distinction is intended to underscore the need to conduct peri-
odic sarcopenia assessments in individuals who may be at risk
for sarcopenia in order to determine how quickly the conditon
is developing or worsening, Such observations are expected to
facilitate early intervention with treatments that can help prevent
or delay sarcopenia progression and poor outcomes.
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Prevalenza della sarcopenia
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Janssen | et al, J Am Geriatr Soc 2002; 50: 889 - 89

Sarcopenia prevalence rise with aging.
The prevalence rates between 5% and 13%
in community-dwelling older people aged 65
years and over, and is higher in those 80
years and older (20-25%) and in elderly
resident in nursing homes (14-68%) or in
hospital setting.
In selected populations the prevalence of
sarcopenia is higher and reflects the
relationship between chronic condition and
sarcopenia:

e cancer 70%

» chronic kidney disease from 12 to 30%

* hip fractures 40%
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Physical Performance Test and Activities of Daily Living Scales in
the Assessment of Health Status in Elderly People

Renzo Rozzini MD, Giovanni B. Frisoni MD, Angelo Bianchetti MD, Orazio Zanetti MD,
Marco Trabucchi MD

Objective: To compare the ability of Basic Activities of Daily Living (BADL), Instrumental
Activities of Daily Living (IADL), and the Physical Performance Test (PPT) to detect health
status impairments.

Patients: Five hundred forty nine community-dwelling elders (89.8% of the eligible
elderly population) aged 70 and over; mean age [was] 76.8 + 6.1; 179 were males and 370
females.

Setting: City of Ospitaletto, Brescia, Northern Italy.

Measurements: A multidimensional questionnaire assessing demographic variables,

indicators of social activities, psychological function, and somatic health and functional ‘:fifﬁ?;{"’%‘ﬁ‘{ﬁé‘;ﬂ SCIENCES Copyright 2000 by The Gerontalogical Sociery of America
ol. 554, No. 6, M330-)

status (BADL and IADL). Also, the PPT was administered.

Results: Cognitive and affective status were independently associated with BADL, IADL .

function, and age; number of drugs were also associated with IADL function. Other health P hYSIC al alld P erform ance M casurcs fOI' the
variables (number of diseases, number of symptoms, and global health score) did not . . . -
independently contribute to explaining the BADL and IADL variance. Cognitive status, Identlﬁcatlo n Of Mlld tO MO derat c FIallty
number of symptoms, number of diseases, number of drugs, and global health were

ind dentl iated with PPT.
indepencently associated i Marybeth Brown, David R. Sinacore, Ellen F. Binder, and Wendy M. Kohrt

Conclusions: Chronic diseases may affect functional status in a manner that is
insensitive to traditional self-report ADL and IADL measures. Performance-based

Division of Geriatrics and Gerontology, Washington University School of Medicine, St. Louis, Missouri.
measures may capture this impairment before more severe functional loss emerges.

Volume 41, Issue 10 mllf::rkground. The relative importance and association of factors contributing to physical frailty in elderly persons are

October 1933 ’

Pages 1109-1113 Methods. Physical measures of upper and lower extremity strength, range of motion, balance, coordination, sensa-
tion, and gait were evalvated in relation to scores obtained on a 36-point physical performance test (PPT) in 107 elderly
subjects.

Results. Scores on the PPT were significantly associated with the measures of strength and balance, gait, several
range of motion values, and sensation. Subjects were also grouped according to score on the PPT as not frail (32-36
points), mildly frail (25-31 points), or moderately frail (17-24 points). ANOVA followed by Bonferroni post hoe analy-
ses were used to examine the relationships of physical measures to this index of frailty. Balance measures, an chstacle
course, the Berg scale, the full tandem portion of the Romberg test, and fast gait speed were significantly different
among the three groups. Multiple stepwise regression analyses indicated that the strongest combination of variables, ex-
plaining 73% of all the variance in the PPT, included obstacle course performance, hip abduction strength, the semitan-
dem portion of the Romberg test, and coordination (pegboard).

Conclusions. Results provide forther insight into the relative importance of factors that coatribute to frailty and fac-
tors that should be considered in treatment planning for the remediation of physical frailty in old adults.
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Geriatric Syndromes: Clinical, Research, and Policy Implications
of a Core Geriatric Concept
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Table 1. The Modern Giants of Geriatrics

1. Frailty

2. Sarcopenia

3. Anorexia of aging

4. Mild cognitive impairment
5. Delirium

6. Falls

7. Depression

8. Dementia

9. Polypharmacy

10. Fatigue




Sarcopenia and pscychogeriatric syndromes

In cross sectional studies sarcopenia is more frequent in
AD, then in MCI and in controls (23.3%, 12.5%, 8.6%)
(Sugimoto T, Curr Alzheimer Res. 2016); In severe dementia about
70% of patients have sarcopenia (Sarabia Cobo CM; JARCP 2012)

In cross sectional studies sarcopenia is associated with
depressive symptoms (OR 2.2) and cognitive impairment
(OR 3) (Hsu GH; Geriatr Gerontol Int 2014); about 60% of
sarcopenic subjects present disability and cognitive
Impairment (Tolea M, Clinical Interventions in Aging 2015)

In longitudinal studies sarcopenia is a predictor of cognitive
decline (OR 2.2) (Moon JO; JNHA 2015)

Loss of weight, motoric dysfunction, eating behavior are
early sign of cognitive impairment (Joi T, JAMDA 2015)



Sarcopenia e frattura di femore

Malnutrition and chronic inflammation as risk factors
for sarcopenia in elderly patients with hip fracture

Tun-I1 Yoo MD', YDHE Chan Ha MD’, Hana C hoi MD’, Kyu- Hw*mg Kim MD",
Young-Kyun Lee MD’, . Kyung-Hoi Koo MD*, Ki-Soo Park PhD, MD”

Background and Objectives: To evaluate malnutrition and chronic inflammation as risk factors for sarcopenia
in elderly patients with hip fractures, as defined by the criteria of the Asian Working Group on Sarcopenia
(AWGS). Methods and Study Design: A total of 327 elderly patients with hip fractures were enrolled in this ret-
rospective observational study. The mam outcome measure was the nutritional status and nutnitional nsk factors
for sarcopema mn elderly patients. Diagnosis of sarcopenia was made according to the gmdelines of the AWGS.
Whole body densitometry analysis was used to measure skeletal nscle mass, and muscle strength was evaluated
by handgrip testing. Multivariable regression analysis was utilized to analyze the nutritional nisk factors for sar-
copema in patients with hip fractures. Results: Of 327 patients with hip fractures (78 men and 249 women), the
prevalence of sarcopenia was 60.3% and 30.1% in men and women, respectively. The rates of three indicators of
malnutrition in men and women (low BML hypoalbuminemuia, and hypoproteineniia) in sarcopenia patients with
hip fractures were 23.4%. 31.9%. and 53.2% and 21.3%., 21.3%. and 37.3%. respectively. The prevalence of
markers of chronic inflammation (increased CRP and ESR) in men and women with sarcopenia and hip fractures
were 74.9% and 52.2%, and 49.3% and 85.1%. respectively. After adjusting for covariates. low BMI and hypo-
protetnenma 1n women were associated with a 2.9- and 2.1-fold greater risk of sarcopema than non-sarcopenia, re-
spectively. Conclusions: The present study revealed a strong relationship between sarcopema and malnutrition
and chronic mflammatory factors m elderly patients with hip fractures.

J Clin Nutr 2018,27(3):527-532



@PLOS | ONE RESEARCH AF{TICLE. ‘ . . .
Sarcopenia in patients with hip fracture: A

multicenter cross-sectional study

Ole Martin Steihaug’, Clara Gram Gjesdal®*, Bard Bogen'+, Malfrid Holen Kristoffersen®,
Gunhild Lien®, Anette Hylen Ranhoff'?#

Background

Sarcopenia is prevalent in older persons and is a risk factor for falls, fractures, and mortality.
The aim of this study was to determine a) the feasibility of determining sarcopenia in patients
with acute hip fracture, b) the prevalence of sarcopenia and c) associations of sarcopenia
with nutritional status and comorbidities.

Methods

A multicenter cross-sectional study on sarcopenia in male and female patients with acute
hip fracture. Participants were previously ambulatory and living in the community. Sarcope-
nia was assessed postoperatively with muscle mass estimated by anthropometry using tri-
ceps skinfold, arm circumference, height, weight and sex. Grip strength was measured by
Jamar dynamometer and pre-fracture mobility was by self-report using the New Mobility
Score.

Results

Out of 282 patients, 202 were assessed for sarcopenia of whom 74 (37%) were diagnosed
as sarcopenic. Sarcopenia was associated with age, odds ratio (OR) 1.4 per 5 years, 95%
confidence interval (Cl) [1.1, 1.8], ASA Physical Status Classification System score, OR2.3
per point, 95% CI[1.3, 4.3] and number of medications at discharge, OR 1.2 per medication,
95% CI [1.0, 1.3] and inversely associated with BMI, OR 0.8, 95% CI [0.7, 0.9] and serum
albumin, OR 0.9, 95% CI [0.8,1.0].

Conclusions

Thirty-seven percent of assessed subjects were diagnosed with sarcopenia. Our data dem-

onstrates that the prevalence of sarcopenia is associated with older age, malnutrition and

comorbidities. Determining sarcopenia at the bedside was feasible in postoperative hip
fracture patients by using grip strength, estimation of muscle mass by anthropometry and
self-reported mobility.



Post-Discharge Nutritional Support
in Malnourished Elderly Individuals

Improves Functional Limitations

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

Marian A. E. van Bokhorst-de van der Schueren, PhD, 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: Atotal of 210 patients were included, 105 in
each group. Body weight increased more in the 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)



Pensare alla sarcopenia...

« Senza una specifica attenzione a questo aspetto e molto
frequente la sottovalutazione e sottotrattamento



The “red flag” method

* Osservazione clinica
— Debolezza generale
— Identificazione visiva di ipotrofia masse muscolari
— Riduzione della velocita del cammino
« Anamnesi
— Riferimento di perdita di peso e riduzione appetito
— Storia di cadute, affaticamento, riduzione della mobilita e del cammino, riduzione dell’autonomia
« Esame obiettivo
— Stato nutrizionale (trofismo generale e specifico, edemi, cute e annessi, ecc.)
— Peso
— Forza

Beaudart et al. BMC Geriatrics (2016) 16:170



Table 2. Tools for the assessment of muscle mass, muscle strength and physical performance in research and clinical settings.
Applicable Applicable Applicable

in research settings in specialist clinical settings in primary care settings

Assessment of muscle mass

DXA - +++ -
Anthropometric measurements + ++ ++
CT-scan +++ ++ +
MRI +++ ++ 5
BIA ++ ++ +
US ++ ++ +

Assessment of muscle strength
Handgrip strength - +++ +++
Lower limb muscle strength - - +
Repeated chair stands test + + ++
Assessment of physical performance
(Gait speed ++4+ +++ +++
Timed Up and Go test ++ + +
Balance test + + +
6-min walk test i + +
400 m walk test ++ + +
Stair climb test ++ + +
SPPB test ++4+ ++ JL

SPPB Short Physical Performance Battery. The classification +++ (best recommended tool) or ++ (best alternative tool) or + (less recommended tool) is based on the availability and the costs, the required time

for the examination and the availability of robust cut-off points. Modified from Beaudart et al, 2016,
Geriatric Care 2019; volume 5:8033



Conseguenze della sarcopenia

Rischio per I'impairment funzionale e la disabilita

- 2 volte piu alto in soggetti sarcopenici di sesso maschile

- 3 volte piu alto in soggetti sarcopenici di sesso femminile
Janssen I et al, J Am Geriatr Soc 2002, 50.: 889 — 896

Aumentato rischio di outcome negativi (mortalita e disabilita) in
corso di ricovero ospedaliero

Cerri AP, Bellelli G et al Clin Nutr. 2015;34:745-51

Ridotta forza muscolare scheletrica predice la mortalita da tutte le
cause

Metter EJ et al, J Gerontol Series A 2002; 57: B359 - 365

Costi diretti stimati in termini di spesa sanitaria negli USA: 18.5
miliardi
Janssen I et al, J Am Geriatr Soc 2004, 52.: 80 - 85




Risk factors for sarcopenia

Factors Ageing process Chronic health conditions
Constitutional
Female sex Increased muscle turnover Cognitive impairment

Low birth weight
Genetic susceptibility

eyl
Malnutrition
Low protein intake
Alcohol abuse
Smoking
Physical inactivity

Living conditions
Starvation
Bed rest, immobility, deconditionin|
Weightlessness

1 Catabolic stimuli
| Protein degradation
Low-grade inflammation
| Anabolic stimuli
| Protein synthesis

Reduced number of muscle cells
T Myostatin (| recruitment)
| Apoptosis

Hormonal deregulation
| Testosterone, DHEA production
| Oestrogen production
| 1-25 (OH)2 vitamin D
1 Thyroid function
| Growth hormone, IGF-1
1 Insulin resistance

Mood disturbances
Diabetes mellitus
Heart failure

Liver failure

Renal failure
Respiratory failure
Osteoarthritis
Chronic pain

Obesity

Catabolic effects of drugs

Changes in neuromuscular system

| CNS input (loss of a-motor neurons)

Neuromuscular disjunction

| Ciliary neurotrophic factor (CNTF)

| Motor unit firing rate

Mitochondrial dysfunction
| Peripheral vascular flow

Cancer?
Chronic inflammatory disease?

CNS, central nervous system; DHEA, dehydroepiandrosterone; IGF-1, insulin-like growth factor-1.

Current Opinion in Clinical Nutrition and

Metabolic Care 2010, 13:1-7

Cruz-Jentoft et al.




Pensare alla sarcopenia...

 In caso di sospetto applicazione di protocollo diagnostico



SARC-F
or clinical
suspicion

NEGATIVE JTPS sarcopenia;

rescreen later

POSITIVE
OR PRESENT

Muscle strength ISV No sarcopenia;
Grip strength, .

Chair stand test rescreen later

In clinical practice,
this is enough to
trigger assessment of
causes and start
intervention

Sarcopenia
probable*

Muscle quantity FRREIIN

or quality
DXA; BIA, CT, MRI

Sarcopenia
confirmed

Physical
Performance
Gait speed, SPPB,

Sarcopenia
severe

TUG, 400m walk

Figure 1. Sarcopenia: EWGSOP2 algorithm for case-finding,
making a diagnosis and quantifying severity in practice. The
steps of the pathway are represented as Find-Assess-Confirm-
Severity or F-A-C-S. "Consider other reasons for low muscle

strength (e.g. depression, sroke, balance disorders, peripheral

vascular disorders).

A score 2 4 is predictive of
sarcopenia

@ands
Table 1
SARC-F Screen for Sarcopenia
Component Question Scoring
Strength How much difficulty do you None = 0
have in lifting and Some = 1
carrying 10 pounds? A lot or unable = 2
Assistance in How much difficulty do you None = 0
walking have walking across a room?  Some = 1
A lot, use aids, or
unable = 2
Rise from a chair  How much difficulty do you None = 0
have transferring from Some =1
a chair or bed? A lot or unable without
help =2
Climb stairs How much difficulty do you None =0
have climbing a flight Some =1
of 10 stairs? A lot or unable = 2
Falls How many times have you None =0
fallen in the past year? 1-3falls =1

4 or more falls = 2

JAMDA 14 (2013) 531-532




Pensare alla sarcopenia...

« |l trattamento e “multimodale” e richiede il coinvolgimento attivo
dei caregivers



Risk factors for sarcopenia

Factors Ageing process Chronic health conditions
Constitutional
Female sex Increased muscle turnover Cognitive impairment

Low birth weight
Genetic susceptibility

eyl
Malnutrition
Low protein intake
Alcohol abuse
Smoking
Physical inactivity

Living conditions
Starvation

Bed rest, immobility, deconditioning

Weightlessness

1 Catabolic stimuli
| Protein degradation
Low-grade inflammation
| Anabolic stimuli
| Protein synthesis

Reduced number of muscle cells
T Myostatin (| recruitment)
| Apoptosis

Hormonal deregulation
| Testosterone, DHEA production
| Oestrogen production
| 1-25 (OH)2 vitamin D
1 Thyroid function
| Growth hormone, IGF-1
1 Insulin resistance

Changes in neuromuscular system
| CNS input (loss of a-motor neurons)
Neuromuscular disjunction
| Ciliary neurotrophic factor (CNTF)
| Motor unit firing rate

Mitochondrial dysfunction
| Peripheral vascular flow

Mood disturbances
Diabetes mellitus
Heart failure

Liver failure

Renal failure
Respiratory failure
Osteoarthritis
Chronic pain

Obesity

Catabolic effects of drugs

Cancer?
Chronic inflammatory disease?

CNS, central nervous system; DHEA, dehydroepiandrosterone; IGF-1, insulin-like growth factor-1.

Current Opinion in Clinical Nutrition and
Metabolic Care 2010, 13:1-7

Cruz-Jentoft et al.




Approccio al paziente anziano sarcopenico

Valutazione multidimensionale (attenzione in particolare ai problemi cognitivi,
tono dell’'umore, problemi funzionali, situazione sociale)

Valutazione performance psico fisiche
Attenzione ai farmaci

Educazione del paziente e della famiglia
Adattamento ambientale

Stimolazione esercizio fisico/riabilitazione

Utilizzo di supporti/integratori nelle situazioni in cui 'apporto alimentare &
insufficiente o nelle situazioni in cui la richiesta proteica e aumentata
(recupero da malattie acute, riparazione di ferite, riabilitazione)



The Effect of Multidomain Lifestyle Intervention on Daily

Functioning in Older People

Jenni Kulmala, PhD,*"* Tiia Ngandwu, MD, PhD,*" Satu Havulinna, PhD.® Esko Levdlabti, MSc,”

Jenni Lebtisalo, MSc,” Alina Solomon, MD, PED, Riitta Antikainen, MD, PhD,/**'"
Tiina Laatikainen, MD, PhD, "% pPauliina Pippola, MD,"™ Markkiu Peltonen, PhD,*

Rainer Rawramaa, MD, PbD. Hilkka Soirninen, MD, PhD."*** Timo Strandberg, MD, PhD T

Jaakko Tuomilebto, MD, PHID,* ¥ 58 gud Miia Kivipelto, MDD, PLIDTTETTT

OBJECTIVE: To investigate the effect of a 2-year multido-
main lifestyle intervention on daily functioning of older
people.

DESIGN: A 2-year randomized controlled trial (ClinicalTrials.
gov, NCT01041989).

SETTING: Finnish Geriatric Intervention Study to Prevent
Cognitive Impairment and Disability.

PARTICIPANTS: A total of 1260 older adults, with a mean
age of 69 years at the baseline, who were at risk of cogni-
tive decline.

INTERVENTION: A multidomain intervention, including
simultaneous physical activity intervention, nutritional
counseling, vascular risk monitoring and management, and
cognitive training and social activity.

JAGS 00:1-7, 2019
© 2019 The American Geriatrics Society

MEASUREMENTS: The ability to perform daily activities
(activities of daily living [ADLs] and instrumental ADLs) and
physical performance (Short Physical Performance Battery).
RESULTS: The mean baseline ADL score was 18.1 (SD = 2.6)
points; the scale ranges from 17 (no difficulties) to 85 (total
ADL dependence). During the 2-year intervention, the ADL dis-
ability score slightly increased in the control group, while in the
intervention group, it remained relatively stable. Based on the
latent growth curve model, the difference in the change between
the intervention and control groups was —0.95 (95% confi-
dence interval [CI] = —1.61 to —0.28) after 1 year and —1.20
(95% CI = =2.02 to —0.38) after 2 years. In terms of physical
performance, the intervention group had a slightly higher prob-
ability of improvement (from score 3 to score 4; P = .041) and a
lower probability of decline (from score 3 to scores 0-2;
P = .043) for chair rise compared to the control group.
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Figure 2. Change in the activity of daily living (ADL) score
during the 2-year intervention period. The figure shows the
estimated mean change in the ADL score (range = 17-85) from
the baseline up to 12 and 24 months (a higher score suggests
greater disability). The error bars are confidence intervals. A
latent growth curve modeling approach using all three time
points (baseline, 12 months, and 24 months) was used. The
P walue is from the Wald Test of Parameter Constraints.



Model illustrating the known influences on the development of sarcopenia and the consequences of treating

and not treating.
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Therapeutic approaches to sarcopenia
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CQ1: Can exercise intervention be
effective for sarcopenia?

Statement

¢ Exercise interventions can be effective for increas-
ing appendicular skeletal muscle mass, knee
extension muscle strength, normal gait speed and
maximum gait speed in patients with sarcopenia,
and therefore are recommended (evidence level:
very low; recommendation level: weak).

Based on the above results, undergoing exercise
interventions for =3 months might help increase skele-
tal muscle mass, muscle strength and gait speed. How-
ever, one issue is that the criteria used for the diagnosis
of sarcopenia before the intervention do not always
match the most current established diagnostic criteria,
and as such, numerous aspects of this topic remain at a

very low evidence level. Further accumulation of clini-
cal data will be necessary to clarify these issues.

CQ2: Can nutritional intervention be
effective for sarcopenia?

Statement

* Nutritional interventions focused on the intake
of essential amino acids might improve knee
extension muscle strength in patients with sarco-
penia and are therefore recommended. However,
the ability of this treatment approach to improve
long-term outcomes is not yet clear (evidence
level: very low; recommendation level: weak).

The results of the above studies sflowed that nutri-
tional interventions extending for at least 3 months might
contribute to improvement in muscle strength. However,
further studies investigating whether such interventions
also affect skeletal muscle mass and physical functions
are required. Another concern is that the criteria used to
diagnose sarcopenia before intervention do not always
match the most current established diagnostic criteria,
and as such numerous aspects of this topic remain at a
very low evidence level. Further accumulation of clinical
data will be necessary to clarify these issues.




Medline Indexed

e antoRa

TEEN AT

Geriatr Gerontol Int 2018; 18 (Suppl. 1): 23-27

Chapter 3 Prevention of sarcopenia

Masafumi Kuzuya,! Ken Sugimoto,? Takao Suzuki,® Yuya Watanabe,* Kiyotaka Kamibayashi,*
Toshiyuki Kurihara,® Masahiro Fujimoto® and Hidenori Arai®

CQ1: Can sarcopenia be prevented by
diet and proper nutrition?

Statement

* Proper nutritional intake, especially protein
intake of 21.0 g/lkg of bodyweight per day
(assuming appropriate bodyweight), might be
effective for preventing the development of sar-
copenia, and is therefore recommended (evidence
level: low; recommendation level: strong)

The results of the above studies showed that
dietary diversity and appropriate protein intake (at least
1.0 g/kg [assuming mean bodyweight]/day) are effective
for preventing and improving sarcopenia.

CQ2: Can sarcopenia be prevented by
exercise?

Statement

* Regular exercise and increased physical activity
might prevent the onset of sarcopenia. There-
fore, regular exercise and an active lifestyle are
recommended (evidence level: low; recommenda-
tion level: strong)

Although no interventional studies were included in
this analysis and the body of evidence in support of
exercise interventions for the prevention of sarcopenia
is limited, no evidence suggested that exercise increased
the risk of developing sarcopenia. In addition, the
results of past physiological studies have clearly shown
that exercise and active lifestyle are keys to maintaining
muscle strength and mass, and both are strongly
recommended as measures to prevent the onset of
sarcopenia.
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TaBLE 4: Effect of nutrients or dietary supplementations on metabolic correlates of sarcopenia.

Nutrients or dietary supplementations

Recommendations

Specific effect

Proteins: average daily intake

It is recommended that the total protein intake should
be 1-1.2 g/kg/day [16]

Proteins: timing of intake

It is recommended to have 30 grams of protein of high
biological value for each meal [25]

'The elderly, compared with younger
subjects, would require a larger amount
of protein to obtain the same
maximization of protein synthesis

Proteins: fast and slow

It is recommended to have whey protein ingestion
because whey protein ingestion results in greater
postprandial protein retention than does casein
ingestion [31]

The greater anabolic properties of whey
than of casein are mainly attributed to the
faster digestion and absorption kinetics of
whey, which results in a greater increase
in postprandial plasma amino acid
availability and thereby further stimulates
muscle protein synthesis. Moreover, whey
has a considerably higher leucine content

Proteins: animal and vegetal sources

When the total protein intake is adequate, the source of
protein consumed (vegetal or animal) does not
influence muscle strength and size [36]

Increases in muscle strength and size
were not influenced by the predominant
source of protein consumed by older men
with adequate total protein intake

Branched chain amino acids (BCAAs),

It is recommended to have an adequate daily leucine
supplementation (3 g/day)

A high proportion of leucine is required
for optimal stimulation of the rate of
muscle protein synthesis by essential
amino acids in the elderly

BioMed Research International
Volume 2015, Article ID) 524948, 14 pages



Beta-hydroxy-methylbutyrate (HMB)

It is recommended to have a daily intake of

beta-hydroxy butyrate (HMB-b, 2 g/day) because it can
attenuate the loss of muscle mass and increase muscle

mass and strength [50]

Beta-hydroxy-beta-methylbutyrate is a
product of leucine metabolism that has
been shown to slow protein breakdown in
muscle tissue

It is recommended to have an adequate creatine
supplementation because it could represent an
intriguing intervention to counteract sarcopenia and in

The ingestion of an adequate creatine

supplementation determines the increase
in muscle phosphocreatine (PCr) and the
energy provided for the phosphorylation

Creatine EarT_.lcuIa.r fatlg_ue EEssuc1;ted mth sarcopenia; the of adenosine diphosphate (ADP) to

timing of creatine ingestion (i.e., 0.03-0.5 g/kg before . ] .

. } o adenosine triphosphate (ATP) during and
and after the sessions of resistance training) can be - :
. after intense exercise largely depends on
more relevant than the amount of creatine [73, 76] -
the amount of PCr stored in the muscle

It is recommended to have a dietary vitamin D l:l)::f;rm! il::ets anlIiln?rzuppql:efﬁ;gn?:ssion

Vitamin D supplementation (800-1000 UI ergo-calciferol/day) in p

vitamin [ deficient sarcopenic subjects [127]

of the receptors VDR (vitamin D
receptor) in skeletal muscle

Antioxidants. vitamin E, vitamin C,
carotenoids, and resveratrol

It is recommended to have a diet with high intake of
fruits, vegetables whole grains, which is rich in

antioxidant, and lower consumption of red meat and
saturated fats, because it is associated with a reduced
risk of inflammation correlated to oxidative damage

[83]

Adherence to the diet rich in antioxidants
is associated with lower circulating IL-6

Long-chain omega-3 polyunsaturated
fatty acids (LCr-3PUFA)

It is recommended to have dietary long-chain omega-3
polyunsaturated fatty acids (1.86 g eicosapentaenoic

acid and 1.50 g docosahexaenoic acid/day)
supplementation [131]

Long-chain omega-3 polyunsaturated
fatty acids (LCn-3PUFA)
supplementation improves
insulin-mediated glucose metabolism in
insulin-resistant states and increases the
activation (phosphorylation) of anabolic
signaling proteins in muscle during
administration of insulin and amino
acids and increases the nonoxidative
whole-body disposal of amino acids, an
index of increased whole-body protein
synthesis

BioMed Research International
Volume 2015, Article ID) 524948, 14 pages



Conclusioni

La sarcopenia € una sindrome geriatrica che frequentemente si
presenta con quadri sindromici «geriatrici» 0 come
accompagnamento di eventi acuti

E’ caratterizzata da outcomes negativi.

Una valutazione clinica attenta e I'uso di semplici strumenti di
valutazione permette di identificare le condizioni di
(pre)sarcopenia e di intervenire

Modificazioni dello stile di vita (soprattutto incremento dell’attivita
fisica) e della dieta sono in grado di ridurre I'impatto della
sarcopenia sullo stato funzionale e la progressione verso la
disabilita

L’'uso di specifici supplementi pud essere utile nel recupero della
massa muscolare del soggetto anziano in condizioni di scarso o
inadeguato apporto nutrizionale o di aumentata richiesta.

L’approccio al paziente anziano con sarcopenia deve essere
multimodale e prevedere follow-up periodici



