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Welcome to the ICD-10 code for sarcopenia

Stefan D. Anker?, John E. Morley** & Stephan von Haehling®

Journal of Cachexia, Sarcopenia and Muscle 2016; 7: 512-514

The new ICD-10-CM (M62.84) code for sarcopenia represents a major step forward in recognizing sarcopenia as a disease. This

should lead to an increase in availability of diagnostic tools and the enthusiasm for pharmacological companies to develop
drugs for sarcopenia.

Keywords Aging; Sarcopenia; ICD code
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EWGSOP
ETTECEPYATIO OPICHOU YIO TN COPKOTTEVIA

Founded 1950

REPORT
Sarcopenia: European consensus on definition
and diagnosis

Report of the European Working Group on Sarcopenia in Older People
ALFONSO | CRUZ-JENTOFT', JEAN PIERRE BAEYENS’, JURGEN M. BAUER®, YVES BOIRIE®,

TomMMy CEDERHOLM®, FRANCESCO LANDI®, FINBARR C. MARTIN', JEAN-PIERRE MICHEL®,

YWES ROLLAND?, STEPHANE M. SCHNEIDER'®, Eva TOPINKOVA'', MAURITS VANDEWOUDE'?,
MAURO ZAMBONI"
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Sarcopenia: revised European consensus

on definition and diagnosis

Age and Ageing 2019; 48: |63 |
Cruz-Jentoft AJ, Bahat G, Bauer J, Boirie Y, Bruyére O, Cederholm T,
Cooper C, Landi F, Rolland Y, Sayer AA, Schneider SM, Sieber CC,
Topinkova E, Vandewoude M, Visser M, Zamboni M; EWGSOP (”)

2. 0PKOTTEVIO €ival TTABNON TToU XapaKTNEICETal ATTO TTPOODEUTIKI KAl YEVIKEUMEVN ATTWAEIA TNG OKEAETIKAG UUIKNAG
Madag kal dUVANNG/PUOIKN) aTTOdOoaN ME KivOUVO EU@AVIONS avaTTnPIag, KaKNES TToIoTnTag (Wng Kai 8avaro.

Kpitrpia diayvwaong TNG OOPKOTTEVIAG/coBaprC OAPKOTTEVIOC

, XapunAn
XapnAn o — OAPKOTTEVi
HUKA HULKN duvapn L
Mada XopunAf duown
(mocotnTa / andédoon | ZoBapn
nototnta) (uEwpévn | ] CapKOTTEVia
Asltoupylkotnta)
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Table | Comparison of current definitions of sarcopenia

Low muscle sorength Low muscle mass Poor physical performance
EWGSOP" | Hand grip strength: <30 kg (men) | ALM/height™ <7.26 kg/m” (men) <5.50 kg/m” | Gait speed
and <20 kg (women) (women) <0.8 m/s (4-m course)
OR OR
Skeletal muscle mass/height™ <B87 kg/m® 5PPB score: <B points
(men) <&6.42 h;g."m.I (women)
EWGSOP2" | Hand grip strength: <27 kg (men) ALM: <20 kg (men) and <15 kg (women) Gait speed: <08 ms (44m course)
and <16 kg (women) OR OR
OR ALM/height™ <7.00 kg/m* (men) <6.00 kg/m® | SPPB score: <8 points
Chair stands time: =155 (5 rises) (women) OR
TUG: >20 s
OR
400 m walk: 26 min or non-completion
FMNIH'® Hand grip strength: <26 kg (men) ALM/IBML: <0789 lkg/BMI (men) <0512 kg/ -
and <16 kg (women) BMI {women)
IWGSs'' - ALM/height™: <7.23 kg/m” (men) <5.67 kgim”~ | Gait speed: <10 m/s
| woirmen)
AWGS'” Hand grip strength: <26 kg (men) ALM'rh-EiEhtIIZ <7.0 h;g."m.I (men) <5.4 h;g."m.I Gait speed: 08 mis (6+m course)
and <18 kg (women) (women)

Abbreviations: EWGEY0P, Buropean Working Group on Sarcopenia in Older People; EWGS0PY, Buropean Working Group on Sarcopenta in Older People Updated
Drefini gom; ANIH, Foundation for the Mational Insdwoes of Healdh Biomarkers Consortium Sarcopenta Project MG Intermational Working Group on Sarcopenix; AWYGS,

Asgizn Whrking Group for Sarcopenta; ALM, Appendicular Lean MMass; BML Body Mass Indesx; SPPB, Short Physical Performance Bamery; TUG, Timed Up and Ga.
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Sarcopenia: From definition to treatment
HORMONES 2017, 16{4):429-439
Yannis Dionyssiotis,! Athina Kapsokoulou,? Eleni Samlidi,?
Antonios G. Angoules,* Jannis Papathanasiou,® Efstathios Chronopoulos,®
Ifigenia Kostoglou-Athanassiou,” Georgios Trovas®

PRIMARY
AGE RELATED

Figure 3. EWGSOP - Sarcopenia categories.
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NoaBoduololoyia tnC oapkomeviag otouc NALKIwEVouc (1)

YriapxeL pot TANOwpa ECWTEPLKWV KoLl EEWTEPLKWY SLadIKACLWY TTOU cUUPAaAAouV
otnv avamntuén tnc.

Ooov adopa TIC ECWTEPLKEC SLEPYAOLEC OL TILO CNLOLVTLKEC EMLPPOEC Eival

** UELWOELC TWV OVABOALKWY OPpUOVWV (TECTOOTEPOVN, OLOTPOYOVA, QLUENTLKN
opHOvVN K.0.),

<

)

L)

* N AUENHEVN QTTOTITWTLKA §paoTNPLOTNTA TWV UKWV VWV,

<

)

» oL avénoelg Twv npo-pAeypovwdwv Kutokvwyv (1oiwe TNF-a, IL -6 ),

L)

4

)

» T0 0€€lOWTIKO OTPEC AOYW TNC CUOCWPEUONG TWV EAeLBepwWV pLwv,

L)

4

)

L)

» oL AAAQYEC TNG HLITOXOVOPLOKAC AELTOUPYLOC TWV HUIKWY KUTTAPWV Kol

4

)

» Lelwon Tou aplBpol Twv o- KIVNTIKWV VEUPWVWVL.

L)

1. Joseph C, Kenny AM, Taxel P, Lorenzo JA, Duque G, Kuchel GA. Role of endocrine-immune dysregulation in osteoporosis, sarcopenia, frailty and fracture
risk. Mol Aspects Med 2005;26:181-201.
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Fig. 3 Age effects on systemic Altered prﬂtein metabﬂlism

factors influencing synthesis and

degradation of skeletal muscle Adapted from T Marcell J Gerontol 58A 2003

profeins
Muscle Proteins (MHC)
Inflammatory T.GH.IGF-1 @
Cytokines ! , cortisol 0 )
Pt er ) : {t)
S Degradation Synthesis :

- . - - . - L
Sarcopenia: etiology, clinical consequences, intervention,

and assessment ; (-) (downreguiates ubiguitin pathway) =)

I. Lang - T. Streeper - P. Cawthon - K. Baldwin -
D. R. Taaffe - T. B. Harris

IGF-1 @ insulin @ Cortisol ™
Myastatin
(impairs differentiation
; ; and proliferation of
Free An:unu Acids =g
Cell
.« (¥ Membrane
(d) Effect decreases with age ! .
(i) Effect increases with age ’ Insulin
Amino Acida

* TO HUTKO oUOTNUA Elval N HEYAAUTEPN artoBNKN MPWTEIVWV Kol KOTA TLG TIEPLOSOUG stress, KaknC OpEYPnc KTA. apEXeL ouvexn Tpododotnon Ue apvolea,
WOTE VA CUVEXLOTEL N MpwTteivoouvBeon og dAAouc BaotkoUC LOTOUG
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Osteoporos Int (2010) 21:543-559
DOL 10.1007/500198-009-1059-y

REVIEW

Sarcopenia: etiology, clinical consequences, intervention,

and assessment

T. Lang - T. Streeper - P. Cawthon - K. Baldwin -

D. R. Taafte - T. B. Harris

H enidpaon tng nAwiog otig KlVI’]'théC-

HOVAOEC:

otn oapkomevia (C) €kbnAn eivatr n
atpodia <Kkata mpotiunon> Kol AOoyw
QMOVEVPWONG TwV Tumou |l ypryopwv
VWV TIEPLOCOTEPO OO TLC APYEC TUTOU |,
TIOU evtaocoovtal o€ ENMWWVTEC VEUPWVEC
katd tn Stadkaocio tng ynpoavoncg (B),
EVW KalL auth n évraén diartapaococstal
oTn cOapKOTEVLA
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Sarcopenia in Chronic lliness and Rehabilitative

Approaches

Raoul Saggini, Simona Maria Carmignano,
Lucia Cosenza, Tommaso Palermo and

Rosa Grazia Bellomo

SARCOPENIA FRAILTY AND
SARCOPENIA

; ONSET, DEVELOPMENT
Perinheral /AND CLINICAL CHALLENGES

l Physical activity 0
myopathy

Catabolic/anabolic
imbalance

Edited by Yannis Dignyssiotis

Protein I

Exe rciw lntake med‘damines
I TNFa

intollerance i i
Anorexia/ Endocrine Testosterone
cachexia disorders

Proinflammatory
cytokines

Heart Failure

Figure 3. Pathophysiology of secondary sarcopenia.
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Riuzzi F et al. S100B and
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Cachexia, Sarcopenia and
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NaBoduololoyia tnc oapkomeviac otouc nAtktwpevouc (1)

Metafl Twv eEWTEPLKWV EMOPACEWV

** 1 eAMTTNC MPOoANYIN eVEPYELOC KaL IpwWTEivNE Ba cuPAAEL OTNV ATMWAELA LUIKAC
naog Kot AELToupyLKOTNTOG .

* HElwpEVN tpooAnyPn tNC Brtapivng D €xeL cuoxeTloTel pe YapnAn AsltoupylkotnTa
0€ NALKLWUEVOUC.

s oelec kaL Xpoviec cuvoonpotntes Ba cupBalouy emiong otnv avamtuén
oapKoTievViaG o€ atopa peyaAUutepng nALKLAC .

** ouvoonpotnta pUmopetl adpevog va odnNynoeL o€ HELWHEVN PUOLKA dpaocTnpLoTnTA KoL
o€ neplodouc akvntomoinong emnt KAlvng, kat ad 'et€pou otnv avénon tng
napoywyns Twv nPodAeyLOVWS WY KUTOKWVWV TTOU Ttal{ouv onpavtlkd poAo yLa tnv
gvepyomnoinon npwteoAvong (BA. kaxeéia ).

1. Joseph C, Kenny AM, Taxel P, Lorenzo JA, Duque G, Kuchel GA. Role of endocrine-immune dysregulation in osteoporosis, sarcopenia, frailty and fracture
risk. Mol Aspects Med 2005;26:181-201.
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Can sarcopenia be diagnosed without measurements?

European Geriatric Medicine 5 (2014) 291-293 Strength: Difficulty in lifting or carrying 10 Ib
Assistance in walking
Rise from chair
Climb stairs
Falls: 2 or more

Table 2
The SARC-F Scale: A rapid, validated scale for the detection of sarcopenia. Scores of 4 or more-sarcopenia.
Item Scoring
Strength Difficulty lifting and carrying 10 pounds None=0
Some=1

A lot or unable=2

Assistance in walking Difficulty walking across a room None=0
Some=1
A lot, use aids, or unable=2

Rise from a chair Difficulty transferring from a chair or bed None=0
Some=1
A lot or unable without help=2

Climb stairs Difficulty climbing a flight of ten stairs None=0
Some=1
Alot or unable=2

Falls Number of falls in the past year None=0
1-3 falls=1
4 or more falls=2

1. Caol, ChensS, Zou C, Ding X, Gao L, Liao Z, Liu G, Malmstrom TK, Morley JE, Flaherty JH, AnY, Dong B. A pilot study of the SARC-F scale on screening sarcopenia and physical disability
in the Chinese older people.J Nutr Health Aging. 2014;18(3):277-83.
2. Woo J, Leung J, Morley JE. Validating the SARC-F: a suitable community screening tool for sarcopenia? JAm Med Dir Assoc. 2014 ;15(9):630-4.
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AZIONOTHZIH THEZ MYIKHZ MAZAX

AvOpwropeTpLlkec pEBodot

XapunAo K6otoc, EUKOAEC, XaAHNARG aflomiotiog

BLOAOVLKEC (ékkplon kpeaTwvivng, 4°K)

oUVOeTEC

BIA (bio-impedancemetry)

XapunAo k6otoc, EUKOAEG, XaunAng aflomiotiog

AnteikovioTikég (MRI / CT)

Muikn rolotnta, uPnAo K6oToG, SBUGKOAEG oTNV MPaypatonoinon, aktivoBoAia

DXA (Appendicular* skeletal muscle mass (kg))

XopunAou KooTouc, agLomiotn, EVKOAN,
dev divel mAnpodopiec yia puikq molotnta
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Total BMD (g/cm ) : 1.160
Total BMC (g) - 3145
Total Lean Mass(g): 62716
Total Fat Mass (g): 25283

WHOLE BODY DXA:

Total Fat % : 2907
Bone Siri UWE Fat I 23.7
FM Brozek UWE Fat Z 23.1
Soft Tissue Fat % : 28.7
% TBMC/FFM : 4.8

LM (Fat free mass)

* PARAPLECIC TH 12 (left

Total BMD (g/em ) :  0.985 photo) and ABLE-BODIED

Total BMC (g) : 3104

Total Lean Mass(g): 43992 SUBJECTS AND VALUES OF
Total Fat Mass (g): 18991 PARAMETERS

Total Fat % : 28.7 - USING BODY DXA NORLAND

Siri UWE Fat % : 20.9

Brozek UWE Fat 7 : 20.5

Soft Tissue Fat % : 30.2

% TBMC/FFM S 6.6

Bone image not for diagnosis




Dual X-ray Absorptiometry (DXA) Baumgartner et al. (1998)

@/ | American Joumal of Epidemioogy Vol. 147, No. 8
Ewmoxmwmmuommmmammmmem Printed in U.S.A.
All rights reserved

Epidemiology of Sarcopenia among the Elderly in New Mexico

AE€LKTNG OKEAETIKNC LULKAC palog
skeletal muscle mass index (S M I)

= ASM/height? og kg/m?

Tineg SMI pkpotepeg amo 2 SD kAtw amo TN
neon SMI evog veapou mAnBuopol avadopag
armo tn HeAETN Rosetta Bewpouvtal EVOELKTIKEG
oapKoTtEVLiaLC.

3 <7.26 kg/m?

¢ < 5.45 kg/m?
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Auvapn Aapnc (Grip strength), SUvaun €ktoong yovotog, LULKNA LoXUC

TMAEOVEKTAOTA

- eUKoOAa | SUOKOAQ LUIMOPEL va yivouv otnv KAWLKN tpaén
- KOTOLVONTEC
- antAéc (SUvapn AaBnic ...) R dev xprRl{ouv CUCKEVWV

HELOVEKTAHOTA

- moLa AsttoupyLkn dokpaoio?

- 0 0VdOC

- eapTwvTal ano to kivntpo, tn O€Anon, Tov novo
(BA. ooteoapBpitida)

- HULKA SUvVaMN: N ONHAVILKOTEPN MAPAUETPOC
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SARC-F
NEGATIVE .
or clinical No sarco;:e;:la,
suspic[on rescreen iater
POSITIVE
OR PRESENT

Muscle strength RIeIIIERE oo 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

or quality
DXA; BIA, CT, MRI

NORMAL

Sarcopenia
confirmed

Physical Sarcopenia
Performance severe
Gait speed, SPPB,

TUG, 400m walk

Figure 1. Sarcopenia: EWGSOP?2 algorithm for case-
finding, making a diagnosis and quantifying severity
in practice (adapted from Cruz-Jentoff et al.'3).
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Chapter 16
Sarcopenia in Diabetes Mellitus

Ken Sugimoto, Chung-Chi Wang, and Hiromi Rakugi

Musculoskeletal

D|§eas¢ ASSOC|ated. « O dIaBATNG OewpeiTal oNUEPA WC N TIIO
with Diabetes Mellitus ouxvl] UETABOAIK BUCAEITOUPYIO QUTOU TOU
l h ‘ AlWVA KOl avageEPETAl O uywnAa etTitreda
YAUKOCNG OTNV  QIJATIKA  KUKAogoOpia  Kal
OUVOAIKQ OTNV QvTioTaON OTNV IVOOUAIVN.

 EMONMUIOAOYIKEC HEAETEC aQvEQEpPAV OTI O
Masaaki Inaba apIBUOC Twv  VEwvV diaBnTIKwv  aoBevwyv
Editor au¢nonke kata 50% Ta TeAeuTaia 10 xpovia.

A Springer
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2APKOINENIA kat AIABHTH2

(Adbpo-apeplkavikog TTAnBuopog 50-65 etwv)

20
S00
25 450
00
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as0
15 200
230
10y 200
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=
I 100

SCWD SARC-F 44 o [] .
m dibetes W no diabetes %:lean mass Grip strength({Kg) eémin walk{m)

W diabetes B no diabetes
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2APKOIMENIA KAI ZXEZH ME ZAKXAPQAH AIABHTH

* ‘I TAC AVTILOTAONC TWV OKEAETIKWY HUWV OTNV WWooUAivn =2
* ‘I Tng HpaoctnplotnTog Twv B-KUTTtdpwy =2
* T twv emunedwy woouAivng oto MAdoua =2

* |, Tng evaocBnolag Twv OKEAETIKWY PUWV TNV dpdon tng
wooulivng (pavdocg kOkAOG)

TeAka n auénpevn Mapaywyrn WwWooulivng amod ta B-kuttapa
ta efavtAel obdnywvtag TeEAKA o SuoAslToupyla TOUG Kol
cakyopwdn OwpPnitn (oxetkry ovemdpkeld WooUALVNG
TEALKQ).

1)avemndapKkeLa WWOoOUALVNC =2 KATABOALOUOC
2) T eAevBepwv Aumapwv ofEwv

J ofetdbwoncg tou Almoug

T bAeypovwdwv KUTOKIVWVY

J ptoxovoplakng ofebwtikic tkavotnTac (OAa

auta odnyouv og evlopvikn cucowpevon Auudiwv)
3)J, nuepnolac mpoocAndng mpwIisivwyv

J duoknc Spaoctnplotntac/aocknonc

TeAkn kataAnén twv maporavw n ZAPKOMENIA

Editorial / JAMDA 14 (2013) 540-541

4+ Skeletal muscle
insulin resistance

& cell activity

ft cell fallure

1‘ Plasma insulin
concentration

'Irﬁkalatul muscle
JILF_xp ression insulin sensitivity
mycsiatin mRNA

-lr Protein synthesis

SARCOPENIA

DIABETES

Catabolic effect <—— Insulin deficiency

t Plasma free fatty acid

t Inflammatory cytokines

+ Fat oxidation

+ Mitochondrial oxidative capacity

#Daily protein intake
$Physical activity / Exercise

Sarcopenia and Diabetes: Two Sides of the Same Coin

Francesco Landi MD, PhD*, Graziano Onder MD, PhD, Roberto Bernabei MD
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T1DM T2DM DIABETIC MUSCLE

* insulin deficiency  + insulin resistance » decreased metabolic capacity
*hyperglycemia  + hyperglycemia + atrophy/impaired growth
* childhood/ * adult onset + switch to glycolytic fiber type

adolescent onset + decreased capillarization
DIABETES
satellite cell muscle fiser  PROGRESSION A

T2DM  T1DM T1DM T2DM T1DM T1DM & T2DM

* Epigenetic  * CLIP +CLIP * oxidative stress * oxidative stress

changes » oxidative stress  + oxidative stress * ECM impairments * CLIP |

MM KapdlopetaBoAkn latpikn




2APKOIENIA KAl ZXEZH ME

2AKXAPQAH AIABHTH

* KatampwTtov, n avtiotaon Twv

OKEAETIKWYV HUWYV otV dpdAcn TG
LVOOUALvVNG amoteAsl miBavotata tov
OUVOETIKO KPLKO pETA&L TOU ocakxapwoou(
dlaBntn tutou 2 (ZAT2) Kat Tng
oapkKoTeviag.

H avtiotaon twv yuwyv otnv i(vaoulivn,
Bewpeltal w¢ To EVAPKTNPLO YEYOVOC 1 TO
YEYOVOC KAeLd( TTOU ITponyeital kata
deKkacstieg tn¢ duoAettoupyiag twyv B-
KUTTAPpWV.

H avénpevn mapaywyr) voouAivng

(oe ylapooTmabela UTtEPVIKNONG TNG
avtiotaong), emdEIVWVEL TNV avtiotaon
OTnNV LVOOUAIvN Kal kaBiotatatl epdaveg OtL
TO APXLKO YEYOVOC O0TOoV pauA0 auto KUKAO
TToOU 0ONYEl TEAIKA OTNV eyKataotaon
2akxapwodoucg AlaBrtn tutmou 2 ivat n
avtiotaon otnv VOOUALvN.
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Tl}élpe 2 diabetes 1s associated with low muscle mass in
0

er adults

Kyung-500 Kim,' Kyung-Sun Park,” Moon-Jong Kim,” Soo-Kyung Kim,' Yong-Wook Cho' and

Seok Won Park!

Table 2 Comparison of body composition and sarcopenic indices by diabetes status, stratified by sex

Geriatr Gerontol Int 2014; 14 (Suppl. 1): 115-121

Male Female
With Without P With Without F
diabetes diabetes diabetes diabetes
(n=259) (n=130) (rn = 85) (n = 140)

Total body skeletal muscle mass (kg) 47.2+ 6.8 48,1 5.7 0.390 36.7x46 34.9%39 0.002
Trunk lean mass (kg) 24134 23.2x3.0 0.076 19.6 £ 4.3 17.6 2.2 <0.001
Appendicular skeletal muscle mass (kg) 19.5%3.5 21.0x2.8 0.001 13.9+1.9 14.0x2.0 0.981

Total body fat mass (kg) 14.9 + 6.4 14.4 + 4.2 0.454 18.5 £ 5.2 18.3 + 4.8 0.708
Trunk fat mass (kg) f.8x3.2 7.8x27 0.836 10.0 £ 3.5 2.3+ 2.7 0.108
Appendicular fat mass (kg) a.4+2.1 5.6 1.9 0.479 7.8Bx2.5 B.1x2.4 0.433

Appendicular skeletal muscle 7.2x09 7.7 £0.9 0.001 6.1 0.8 6.1 0.8 0.950

mass/Height*(kg/m?)

Appendicular skeletal muscle 30,731 326x26 <0.001 249+28 25728 0.032

mass/Weight (%)

Total body skeletal muscle 34936 37.1x3.0 <0.001 27.3 £ 3.1 28.2 + 3.1 0.035

mass/Weight (%)
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DIABETIC Medidne
Diaber. Med. 27, 13661371 (2010)

- DOI10.1111/.1464-5491.2010.03118.x

Original Article: Pathophysiology

The effect of diabetes mellitus on age-associated lean
mass loss in 3153 older adults

1.5, W. Lee*t#, T. W. Auyeungg¥, J. Leung**, T. Kwok*, P. C. Leung** and J. Woo*

TCERATS A L ASLEERAELLALE LAE LAUMET LALLELSLAN ML ILALE S LERELERREY LAFLL W P LSBLO LSLFEFLALE SLELI L ALY PR LLLE LELELSA LG LESLVA) GELFLE FELLLFLALEL LELELS LA LLFLS ESLVAY

Men W omen
L. Mo DM (s = 1344 DM (s = 222) Di fference Mo DM (= 1367) DM (e = 220) Difference
Body compositon
@ Mean (50) b Mean (5D) b Mean (SE) b Payalue* BMean (5D) o™ Mean (S0) o™ Mean (SE) o™ P-val ueq
Total body mass (g) =576 [2977)1% -9 — 1482 (31475 =23 =887 (218) -1.3 < 001 — &0 (292315 =12 =1297 (28832)% =24 =597 (211) -—-1.1 0 D0S
Total body fat mass (g) 107 (2130 o7 =269 (1997 =1.6 =370 (153) -2.3 001 & =70 [2155) =4 =332 (2109% =1.8 =241 (155) =14 0. 120
Total body lean mass (g) =709 [1540)% —-1.6 —=1,251 (1912)% =27 =530 (115) —1.1 < 001 —&0ae (1311)% —-1.8 —957 (1313)% =2.8 =343 [(95) =1.0 < 0,001
Trunk fat mass (g) =22 [(1381) -3 =291 (1318)% =30 =264 [(99) -2.7 0008 =107 (1304)F —-1.1 =262 (1286)1% =26 =143 [(94) -1.5 0.128
Trunk lean mass (g) —398 (@13)% -1.9 —&04 (1083)% =27 =200 [&8) =0.3 0003 —324 (7571% -1.9 —443 (74315 =25 =11& (55) —i.& 0034
Appendicular fat mass (i) 137 (33005 2.4 35 (771 e =101 (&) —1.3 0089 43 [924) 0.5 —58 [952) =, 7 — 93 [(67) —-1.2 0.168
I Appendicular lean Mass () =278 (836)% -1.5 =501 (1030)% =30 =315 (&62) —1.5 < 001 —258 (683)% -1.9 —475 (6945 =34 =212 [(50) —-1.5 < 0,001

* % change from baseline; #P < 0.05; §P < 0.01; 5P < 0,001, age adjusted P-value compared with baseline.
T Pvalue of AINCOVA, age adjusted for DM vs. no DM within gender .
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Excessive Loss of Skeletal Muscle Mass in Older Adults With Type 2 Diabetes.

o Older adults with either e Type 2 diabetes is
2 675 older adults, dlagnﬂsgd or undiagnosed associated with
Excessive Health ABC Study type 2 diabetes showed excessive loss of
loss of excessive loss of appendicular skeletal muscle and
skeletal _— Follow-up six years lean mass and trunk fat mass trunk fat mass in
muscle Sﬂu cnn"_lpared with non-diabetic community-dwelling
mass in = ng]g Measurement of mid- subjects older adults
older adults ) thigh muscle cross- « Thigh muscle CSA declined e Older women with type 2
with type 2 sectional area (CSA): twice as fast in older women diabetes are at
diabetes computed with diabetes than their non- especially high risk for
tomography diabetic counterparts loss of skeletal muscle
mass
250
200
150
100
50
U T T T
Control Diabetes Undiagnosed
diabetes
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Patients With Type 2 Diabetes Show a Greater Decline in Muscle Mass, Muscle
Strength, and Functional Capacity With Aging

Marika Leenders MSc?P, Lex B. Verdijk PhD ab Letty van der Hoeven MSca:b, Jos J. Adam PhDF€,
Janneau van Kranenburg *P, Rachel Nilwik MSc®P®, Luc J.C. van Loon PhD *P-*

M. [eenders o al f JAMDA 14 (2012 ) 585592
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Association between sarcopenia and diabetes: a systematic review

and meta-analysis of observational studies European Geristrc Medicine (2015) 10685656

Nicola Veronese'(® . Damiano Pizzol* - Jacope Demurtas? - Pinar Soysal® - Lee Smith® - Cornel Sieber® -
Timo Strandberg”® - Isabelle Bourdel-Marchasson®'? - Alan Sinclair'" - Mirko Petrovic'? - Stefania Maggi' - on behalf

of the Special Interest Groups of Systematic Reviews and Meta-Analysis for Healthy Ageing, Diabetes, Sarcopenia
of European Geriatric Medicine Society (EuGMS)

Study name Statistics for each study Sarcopenia / Total Odds ratio and 95% CI

Odds Lower Upper
ratic limit limit p-Valuse Diabetes Contral

SBouchi, 2017 1,439 0,476 4,348 0,519 28/ 208 4141

EBouchi, 2017 a 4,981 1,251 19827 0,023 TH20 4/ 41

de Freitas 0,823 0,226 3, TES 0E11 3516 12760

Han, 2015 1,259 0,748 2,121 0,385 2171349 78 /630

Handajani, 2018 2,785 1,289 6018 0,004 a7 &2 31 /66

Kim 2014 2,545 1,588 4,081 0,000 GBS S 414 27 { 386

Lim, 2018 1,045 0,833 1,314 0e3E 137340 12360 3152

Ma, 2016 1,080 0,770 1,515 0656 g2/ 1548 427 [ 8l

Triarwedler, 2018 7 521 1,641 34 482 0,008 13/83 2183

Wang 2015 1,687 1,216 2,340 0,002 GBS 238 168 / 854

1,635 1,204 2,220 0002  4c2 /186y 15985 /6183
. . . . . 0,1 0,2

An OR of 1.2 means there is a 20% increase in the odds of an outcome with a given
exposure. An OR of 2 means there is a 100% increase in the odds of an outcome with a
given exposure. Or this could be stated that there is a doubling of the odds of the outcome Diahetes
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Sarcopenia in Patients with Diabetes Mellitus

. . | . e . 2 . . 3.4 R 3 Falia Medica &4(5):5946-601
Yannis Dionyssiotis', Panagiotis Athanassiou?, Jannis Papathanasiou®*, Efstathios Efstathopoulos’, DO 10,3897 folmed, 64 e43530
Konstantinos Prokopidis®, Georgios Trovas”, lfigenia Kostoglou-Athanassiou®

Table 1. Demographic data of the participants in total, and those of male and female subjects within the control and patient group spe-
cifically by gender. Control group vs. T2DM patients. Homogeneity between compared groups {controls vs. T2DM patients) stratified

b}' grmirr
Subjects Men Women Total
. M Controls . M Controls TJ'PM Controls Appendicular Skeletal MBSS/ Height 2
Parameters  patients (n=5) p-value patients (n=11) p-value  patients (n=16) p-value 2
(n=18) B (n=17) {n=35) B (Kg/m?)
Age (years) 68.8+9.5 5562200 0.134 60.9+5.5 425+11.9 0002 65 1+8.9 466155  <0.005 ) =
Height (m) 1738455 1692493 0286 1624457  163.8+4.9 0590 168.5+8.0  165.5+6.7 0.271 8Y _ N B 6, pe0 60‘_“ - ——
Weight (kg) 8494132 752477 0169 £33+115 J7.0+£12.00 0288 34.1+120 F65+106 0070 6 + i cont® N ~
BMI (kg/m*) 28.0+3.1 26.4+3.7 0411 31.7+53 28.6+3.6 0.156 297+4.5 279137 0.225 a i, - = - . -
21 r— I
Table 2. Comparison of appendicular skeletal mass/height® between T2DM patients and controls stratified by gender 0 & Ny
Subjects Men Women* Tustal® controls MEN B ———
DM TYPE Il MEN T ———
T2DM T2DM T2DM —
Par ] Controls ] Controls ] Controls controls WOMEN L om—
ameters patients p-value patients p-value patients p-value
[n=5) (n=11) (n=16) DM TYPEN
(n=18) (n=17) (n=35) WOMEN
. leans
Appen . 65%12 76510  0.110 69408  63:06  0.604 6705 6604 0826
height® (ke/m?®)

* ANCOVA analysis adjusted for age, all values are presented as adjusted mean®SE; T2DM: type 2 diabetes mellitus; Appen. lean/
heig,h‘lzz appendic'ular skeletal rnass.n'hrightl = SMI
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e O eTUITOAACHOC TNC CAPKOTIEVIACG OE
aoBeveig pe 2AT2 eival HETPLOC Kal
otadlaka avéavetal cnuavtika ewdika
o€ avdpeg peyaALuTePNC NALKIAC.

 EupeBnoav onuavtikeg dladopEeR

3 otov deiktn Mepldepikry Muikn
2U IJTIEPG'.O' pata: Macas¥poc® (SM)
dpetaé paptupwy yuvalkwy Kat
avopwv

dpeta&d aocbevwy - paptvpwyv
AVTP WY, HOVO OTNV uTtoopada tTwyv
ynpatotepwy (>70 etwyv) (p=0.05)
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Sarcopenia and type 2 diabetes mellitus:
a bidirectional relationship

Type 2 diabetes mellitus Sarcopenia

J— —_— —

-

Omega-37

Caloric restriction

Resistance training

Aerobic exercise

Plant protein?
|

Vitamin D?

Figure | Lifestyle interventions for type 2 diabetes mellitus and sarcopenia.
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Relationship Between Sarcopenia
and Cardiovascular Diseases in the
Elderly: An Overview

Nana He "**, Yuelin Zhang*, Lu Zhang', Shun Zhang** and Honghua Ye ™

Front. Cardbovasc. Mead. §: 743770,
gair 103389 owmn 2021 743710
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Sarcopenia and Heart Failure (HF)

The coexistence of sarcopenia and HF may be the result of their
common pathophysiological pathways.

dSkeletal muscle in patients with HF has multiple histological
abnormalities, and 2/3 of patients with chronic heart failure (CHF)
have myofibrillar atrophy and decreased muscle capillary density.

* Oxidative stress can accelerate skeletal muscle degeneration and
Increase muscle protein decomposition.

* Levels of inflammatory markers tend to be elevated in patients
with HF. Studies have shown that high levels of inflammatory
cytokines are negatively associated with muscle strength and
mass
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* In pts with heart failure and sarcopenia, the level of growth
hormone (GH) is increased, while the level of insulin-like growth
factor-1(IGF1) is significantly reduced, suggesting that there may
be GH resistance, leading to an inhibition of skeletal muscle
formation.

* |n patients with HF, the PISK/Akt/mTOR signaling pathway involved
In regulating protein synthesis is inhibited, while the ubiquitin-
protease system that promotes protein breakdown, autophagy,
and apoptosis are overactivated, and the dynamic balance
between skeletal muscle production and destruction is broken,
and then sarcopenia.

MMz KapdlopetapBoAkn latpikn



* |n addition, patients with HF may suffer from poor appetite and
malabsorption due to urinary difficulties, nausea, adverse drug
reactions, which leads to inadequate or excessive nutrient loss
and gastrointestinal symptoms and is associated with the
pathogenesis of sarcopenia.

* Reduced peripheral perfusion due to left ventricular insufficiency
from HF and reduced physical activity, which limits daily activities,
can also cause a reduction in skeletal muscle, leading to the
development of sarcopenia.
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Sarcopenia and Hypertension

The increased risk of sarcopeniain
patients with cardiovascular risk

Sci Rep. 2017 Aug 29;7(1):9592.

factors in Suburb-Dwelling older SCIENTIFIC REPCRTS

Chinese using the AWGS definition

Peipei Han'%, HairuiYu?, Yixuan Ma?, Li Kang?, Liyuan Fu?, Liye Jia?, Xiaoyu Chen?, XingYu?,
Lin Hou?, LuWang?, Wen Zhang®?, Haifang Yin?, Kaijun Niu*® & Qi Guo'?

Usivaciale Model 1 Model 2 Model 3
oR oR o OR
Variables Coefficients | B2 | (95%CI) | P-value | Coefficients |R2 | {95%CI) | Pvalue | Coefficients [ B2 [ (95%CI) | P-value | Coeficients | B2 || (95%CI) | P-value
- 53{0.92 247133 24713 26
Presenceof | 1oy noos [ 123992 10105 | o0 0357 | 2473 g 00g | 0.00s 0359 [ HUH o o0y |aome o.368]| 268U L g s
CVRF 2.55) 4.57) 4.58) 501
Components of CYRF
2R3 3 y { 4.55(2
Diabetes 1.035 noze | 2213 apar |13 o367 | FBU o001 | Laor o371 | L9838 | g 001 {151 g.380]| 231219 | g oy
5.07) 817) BAl) 9.47)
oo | 1720097 | R Ti2097 _ N0z
] i 2 7 5 344 2 5 47 5 154
Hypertension | 0,188 ooz | 12 0473|0544 0344 | 1021 0062|0540 o7 | 1o 0064|0598 038 Lll”'_' 0046
o _ L6070 | R LaT0s1- | R lames- | i 1AS(079- | e
Dyshipidemsia. |0.147 Y e 0570 |0.385 o340 | HA 0209 |0.385 UETE] bl 0211|037 ol 1 0,225

* Multiple logistic regression analysis of presence and components of CVRF for elderly
patients with sarcopenia.

Notes: Model 1: adjustment for age, gender, and BMI; Model 2: Model 1+adjustment for marital status, educational level; Model 3:
Model 2+adjustment for smoking, IPAQ, and peptic ulcer

* After adjusting for covariates in Models 1-3, the CVRF components, including diabetes
and hypertension (but not dyslipidemia), were found to be significantly associated with
sarcopenia
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Figure 1. Prevalence UJ'aar-::u]:H.-n:ia with respect to the number of CVRE



Atherosclerotic cardiovascular diseases (ACVDs), such as coronary atherosclerotic heart
disease, atherogenic stroke or transient ischemic attack, transient ischemic attack, and
peripheral artery disease

Sarcopenia and Atherosclerosis

 Atthe same time, itis also a risk factor for atherosclerosis in elderly patients and a
predictor of poor prognosis for elderly patients with percutaneous coronary intervention
(PCI).

Sarcopenia and CHD

e Sarcopeniais closely related to the onset and prognosis of CHD in the elderly and is an
independent risk factor for the onset and poor prognosis of CHD in the elderly.

* Studies have extensively shown that sarcopenia may be involved in the development and
progression of CHD
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The pathogenesis of sarcopenia and CVDs

5

/~ Malnutrition \

Physical
imactivity

Insulin
resistance

Inflammation
-—[ CVDs J— - ﬂ[ Sarcopenia ]—*

Hormonal
changes

Autophagy

Apoplosis

Dxidative stress

Malnutrition, physical inactivity, insulin resistance, inflammation, hormonal changes, autophagy, apoptosis and oxidative stress are involved in the
occurrence of CVDs and sarcopenia.

Sarcopeniais closely related to cardiovascular disease, which affects each other’s course of disease.
In addition, CVDs aggravates the adverse outcomes of sarcopenia, including falls, fracture, frailty, cachexia, hospitalization and mortality.
At the same time, the prevalence of CVDs in sarcopenia patients is significantly increased, such as HF, hypertension, atherosclerosis and CHD.
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OePAMEVTIKN AVIIHETWIILON TG CAPKOTIEVIAC
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OEPATEVTIKEC TTAPEUPACELC OTN YNPLOTPLKA COPKOTIEVLA

Aoknon /puokoBepareia

Brtapiveg kat aAAla
CUUTANpWHOTO

Alatpodn

YupBouAeuTikn / ekmaidevon
oToV TpOoTo {WwNC

(Muikn bleyepon Ue CUCKEUEC)

DaPLLOKEVTLKEC TTOPEUBAOELC
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@ Sarcopenic subject

4

Sarcopenic skinned skeletal muscle cells

Anabolism

Lnergetic metabolism

o mIOR patfway

e derivaiion of safellite cells
to muscle differentiation

* myesiatin paihway

o Zgerobic metabolism

(fativ acids axidation, glvcagen sparing)
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o & lyperhemic flow response
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& anti-oxidant response

e < cellular energy production efficiency
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Prescription of physical activity; defining:
e the drug, i.e. the physical activity agent
e the dose of physical activity that must be delivered (intensity x time)
e the frequency of the administration of physical activity

e the context of the administration of physical activity (who monitors PA sessions?)

Recommended prescription

® resistance training (and eccentric exercises)
! Physically active lifestyle

e endurance trainin
endurance traimng and codified exercise

e (low intensity occlusion training) )

g

Evidence based epidemiological effect of physical activity
training on sarcopenia: it’s never too late!

i i aidf idh it widf ifh oitd aidd widd
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H puowkn dpaoctnprotnta (1)

*H doknon, Kal Kuplw¢ ot aocknoelg avtioctaong (q aoKnoelc svéuvapwoncg), €ivat
£EOILPETLKA ATIOTEAECHATIKA Yla TNV TIPOANY N TNG capKoTmeviac.

*Ol AIOKNOELC avTiotaong enOpouV O0TO VEUPOLUIKO cUoTnUa, TNV MPWTEIVLKA oUvBeon,
KOlL TLC OPUOVEC, Ta oTtoia, OTav eV Aettoupyouv duoLOAOYLKA TTPOKAAOUV CapKOTIEVLAL.

*MeTtd amod TMPOYpOUHA UE QLOKAOELS avtiotaonc, n €psuva deiyvel otL n mupodotnon
TOU KWNTIKOU VEUPWVO KOl N TMPWTEIVIKA ouvBeon (kal ta dUo amapaitnTa ywa tnv
olkodounon Huikng padog) avéavouv akopn Kat os NALKLwWHEVoOUC 12,

*AUTEC oL aAAayEC deiyvouv OTL ival dSuvatov va amokataotabel n puikn duvapn akopa
KOLL OE€ TIPOXWPNUEVN NALKLAL.

1. Roth S.M., R.E. Ferrel, & B.F. Hurley. 2000. “Strength Training for the Prevention and Treatment of Sarcopenia.” The Journal of
Nutrition, Health & Aging 4(3):143-155

2. Hasten, D.L. et al. 2000. “Resistance Exercise Acutely Increases MHC and Mixed Muscle Protein Synthesis Rates in 78-84 and
23-32 yr olds.” American Journal of Physiology 278:620-626.
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I Nutr Health Aging. 200822 1N:11458- 1161

& Jewrcli o Springer-Verlag Infermational SAN, part of Apringer Nolwre

INTERNATIONAL CLINICAL PRACTICE GUIDELINES FOR SARCOPENIA
(ICFSR): SCREENING, DIAGNOSIS AND MANAGEMENT

E.DENT', JE. MORLEY", A.J. CRUZ-JENTOFT", H. ARAI", S.B. KRITCHEVSKY®, ]. GURALNIK",
JM. BAUER*, M. PAHOR", B.C. CLARK", M. CESARI'"*=, J. RUIZ", C.C. SIEBER",

M. AUBERTIN-LEHEUDRE", D.L. WATERS"_ R. VISVANATHAN",F. LANDI", D.T. VILLAREAL",

R. FIELDING™, C.W. WON*, 0. THEOU" =, F.C. MARTIN®, B. DONG*, J. WOO=, L. FLICKER™,
L. FERRUCCI*. R A. MERCHANT*, L. CAO™, T. CEDERHOLM™, S M L. RIBEIRO",
L. RODRIGUEZ-MANAS™, S D. ANKER"*, J. LUNDY*, L M. GUTIERREZ ROBLEDO*,
[. BAUTMANS" 57 1. APRAHAMIAN®, ] M.G.A. SCHOLS" M. IZQUIERDO*, B. VELLAS*

A summary of findings table showing the effectiveness of physical activity intervention for adults with sarcopenia

Certainty assessment Mean Difference
(95% CI)
Me of studies  Study design Risk of bias Inconsistency Indirectness  Imprecision  Other
considerations

Certainty

Duicome
Importance

Girip Strength (kg at 3 months

3 randomised trials SETIOUS SETIOAS nol Serios SEMOus O 042 (-246 - 330)
Knee Extension Strength (W) at 3 months

2 randomised trials SETIOUS SETIOUS nol Seriols SEMOus O 026 (0.14 - 038)
Mormal Gait Speed at 3 months

i randomised trials RETIOE GETIMIS neil Seriaiig niil Serinig T 01 nnd - o 19 0nd)

Appendicular skeletal muscle mass (kg) at 3 months

3 randomised trials SETIOUS Mo SErious Nl SETHS SEMOus TR 038 (001 —0.740.10)

Wery Low

Wery Low

"l."ur}' T AV

Wery Low

CRITICAL

CRITICAL

CRITIC AL

IMPORTANT

CI: Confidence mterval; OR: Odds ratio; ¥ This Summary of Findings table was formulated from ‘Forest plots for nutntional intervention” from the background systematic review of

sarcopenia treatments by Yoshimiira and colleagues (4)
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In patients with
sarcopenia,
prescription of
resistance based
training can be
effective to improve
muscle strength,
skeletal muscle mass
and physical function.
(Grade: strong
recommendation,
moderate certainty
of evidence)

% the ICFSR review
also highlighted the
scarcity of high-
quality evidence RT
Interventions in
sarcopenic
populations




OAOXQMOI KPAAAXMOI-AONHXEIX

e H unyavikn ¢opTIon TwV 06TWV UTTOPEL va
YiveETaL KAL LE EQAPUOYT) UN-PUCLOAOYIKWV
TapayovTwy, Tov cVVSLAloVV SUVAULKEC
POopPTIoELC KAl vYPnAn EvTaon opTionC
OTO OKEAETO, ) EQPAPLOYT) TOUC OUWC
TIPETIEL VA YIVETAL YIX UIKPO X POVIKO
SLACTNUA KL EXEL OVYKEKPIUEVES
aVTEVOEIEEIC KAl TAPEVEPYEIES
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H puowkn dpactnprotnta (i)

*H aepoBikn acknon ¢aivetal emionc va Bonba otnv
KOTATIOAENON TNG OAPKOTIEVLOC.

*Autn N popdn aocknong exeL deiéel mwc BonbBa otnv
avénon TNE MPWTEIVLKNC cUVOEONC, ULa ONUOVTLKN
Aettoupyla otn dtatipnon TN HUikneg padog Ko
SUVAUNC OTOV YNPaLOTEPO MANBUOHOS.

3. Sheffield-Moore M, Yeckel CW, Volpi E, et al. (2004) Post-exercise metablolism in older and younger men following moderate
aerobic exercise. Am J Physiol Endocrinol Metab 287:E513-E522
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* The Potential of Combined Resistance-Based and Aerobic-
Based Exercise Training for Improving Muscle and Metabolic
Health in Patients with TIID and Sarcopenia
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International Journal of e
*k Environmental Research FMDP”
and Public Health —

Article
Effects of 12-Week Progressive Sandbag Exercise Training on

Glycemic Control and Muscle Strength in Patients with Type 2
Diabetes Mellitus Combined with Possible Sarcopenia

Yu-Hsuan Chien 1'2, Chia-Jen Tsai 1 Dean-Chuan Wang 2.3 » Pin-Hung Chuang 4 and Hwai-Ting Lin 2,3

* Patients with T2DM and possible sarcopenia (age > 50 years) performed 12
weeks of home-based progressive quantitative sandbag resistance exercise

training for progressive upper and lower limb muscle strength using low-load
quantitative sandbags

* Those in the training group had more significantly improved blood
biochemical results (HbA1c) and better conditions (time*group interaction) in

muscle strength and physical performance (five times sit-to-stand test), limb
muscle mass, calf circumference, and quality of life.

* Exercise compliance in the training group was 82%.
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* The Potential Benefits of Resistance and Aerobic Exercise Training
for Cardiovascular Patients with Secondary Sarcopenia: Evidence
from Congestive Heart Failure, Coronary Artery Disease, and
Peripheral Artery Disease Studies

:':-:.' < % H'-}F JﬂM DA

journal homepage: www.jamda.com

Original Study

Association of Grip Strength With Risk of All-Cause Mortality,
Cardiovascular Diseases, and Cancer in Community-Dwelling
Populations: A Meta-analysis of Prospective Cohort Studies

Yili Wu MD “, Weijing Wang MD“, Tianwei Liu MD ", Dongfeng Zhang MD ™
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* Forest plot of per-5-kg decrease in grip strength in relation to risk of
cardiovascular diseases. The size of the grey circles is proportional to the
weight assigned to each study. F, female; M, male

* Grip strength at baseline was an independent predictor of all-cause
mortality and cardiovascular diseases in community-dwelling
populations.
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International Journal of Cardiclogy 222 (3016} 41-46

Contents lists available at ScienceDirect :
CARDIOLOGY

International Journal of Cardiology )
journal homepage: www.elsaevier.com/locate/ijcard

Sarcopenia in patients with heart failure with preserved ejection fraction: @E,m;,k
Impact on muscle strength, exercise capacity and quality of life

Tarek Bekfani *®, Pierpaolo Pellicori €, Daniel A. Morris ?, Nicole Ebner *¢, Miroslava Valentova <,
Lisa Steinbeck *, Rolf Wachter ¢, Sebastian Elsner , Veronika Sliziuk , Joerg C. Schefold ', Anja Sandek ©,
Wolfram Doehner €, John G. Cleland ¢, Mitja Lainscak ", Stefan D. Anker 9, Stephan von Haehling *%*

6-minute walk (m)

— P=0.003 ——
700 1

4 In patients with chronic or congestive heart

@
failure (CHF) the aim is not only to elicit il .
Improvements in skeletal muscle parameters but ol
also to improve the chronic disease causing or 007
contributing to the development of sarcopenia 3007
while also improving poor overall health and i
L

quality of life 100 7

0 | |
No muscle wasting Muscle wasting
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Heart Failure Reviews (2022) 27:1665-1682

https://dol.erg/10.1007/10741-021-10169-8

Resistance training in heart failure patients: a systematic review

and meta-analysis

Stuart Fisher'

« Neil A. Smart’

+ Melissa J. Pearson’

Study or Subgroup

1.3.1RCTs
Cider 1997
Grosse 2001
Maiorana 2011
Pu 2001

Selig 2004
Tyni-Lenng 2001
Subtotal {95% CI)

Heterogeneity: Tau®=1.03, Chi*=8.12, df= 5 (P = 0.15), F= 38%
Test for overall effect Z= 328 (P = 0.001)

1.3.2 Quas| and Non-RCTs

Feiersisen 2007

Levinger 20053
Subdtotal (95% CI)

Teel for overall effect Z= 488 (P = 0.00001)

Total (95% CIj

26 27251 15 -06 2206 15 183% 3.2001.43, 4.97] ——
33 1726 8 -023 22008 T 154% 3.501.48, 5.52] ——
3 2 3™ 333 [2.00, 4.66] &»
Hetarogenaity. Taw®= 0.00, Chi®= 0.05, df=1 (P =083, P=0%
100 83 100.0% 2.64 [1.67, 3.60] L 3
Hetarogeneity: Taw®= 0.51, Chi*=9.58, &= T P=021},P=27T% 'r.m -11IIJ 3 1i[I ZDi

Tastfor ovarall eMect Z= 534 (F = 0.00001)

Resistance Training Convtrol Mean Difference Mean Difference
Mean S0 Total Mean S0 Total Weight IV, Random, 95% CI IV, Random, 95% CI
02 2385 12 1.3 1508 12  04% -110[1697, 1477
1.8 237 14 -0 292 13 185% 1.90 F0.1%, 382 —
17 2E4 12 1 am 12 115% 3,70 [1.36, 6.04] ——
038 376 9 035 188 7 108%  -0.73 332, 1.86) —
1.6 285 14 -1E 3.51 19 146% 3.40(1.30, 5.50) —
11 am 16 16 265 B 124% 2.70 [0.34, 5.06] ——
7 71 BE.3%  2.25([0.91, 3.60] *»

Favours [Condrol] Favours [RT]

Tast for subaroup diferences: Chif=1.24, df=1 (P=027).F=19.4%

a - Change in VOzpea (ml/kg/min) resistance training vs. control.

Resistance Training Control Mean Ditference Mean Difference
Study or Subgroup Mean S0 Total Mean S0 Total Weight IV, Random, 95% Ci IV, Random, 95% Cl
Groennebagk 2019 3589 3452 " -2 3494 12 19.2% 399101068, 67.51] ——
Faleva 2009 17 8434 10 B F- 1 k] -] 4.7% 34,00 |-36 86, 104,86]
Pu 2001 49 42 9 -3 5027 T o11.0% 5200 [5.74, 36.26) ——
Redhwing 20149 1.3 13542 21 -G2.48B 11982 23 4.2%  BITH[9.95 158.61)
Sadek 2018 548 3684 8 19 4343 8 151%  52.90[13.44, 92.36) —
Tynii-Lanmé 2001 55 4374 16 0 2035 8 358%  55.00[29.34, 80.66] —a—
Total (95% C1) 76 G4 100.0% 49,594 [34.59, 65.29) &>
Heterogeneity: Tau®= 0.00; Chf=1.72, df=§ (F=089); F=0% I-EIZII] -1:EIIZI EI 160 EI:IEII

Testfor overall effect Z = 6.38 (P < 0.00001)

b - Change in BMWD (m) resistance training vs. control.

Favours [Control] Favours [RT]
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Functional capacity RT vs. control
» RT alone improves lower and upper
extremity muscle strength, peak oxygen
uptake and 6-min walking distance, without
any detrimental effects on the left
ventricular parameters, when compared to
usual care or an AT intervention



Alatpodikeg TtapepuBAoELC

[MpwTtelveg KAl CUPTIANPWHA TIPWTELVNC,

Ta Baoka apwvoéea (essential amino acids, EAAS), kupilw¢
dlakAadlopevng aluoidag

Alatpodikd cuhTAnpWHATA TTou cuvdualouv TTpwTEivn Kal
AEUKivVN

O yetaBoAitng tng Asukivng beta-hydroxy-beta-methylbutyrate
(HMB)

Bitapiveg
MIKPOBPETTIKA cuOTATIKA
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J Nuir Health Aging. 200822 10):1148- 1161

L XYerdi and Springer-Verlag Inlermational SAS, part of Springer Nalere

INTERNATIONAL CLINICAL PRACTICE GUIDELINES FOR SARCOPENIA
(ICFSR): SCREENING, DIAGNOSIS AND MANAGEMENT

E.DENT'* J E. MORLEY", A J. CRUZ-JENTOFT*. H. ARAI’, S.B. KRITCHEVSKY® J. GURALNIK',
JM. BAUER*, M. PAHOR", B.C. CLARK"™, M. CESARI"*, J. RUIZ", C.C. SIEBER",

M. AUBERTIN-LEHEUDRE", D.L. WATERS", R. VISVANATHAN", F. LANDI", D.T. VILLAREAL",
R. FIELDING™, C.W. WON-', 0. THEOU" =, F.C. MARTIN*, B. DONG*, J. WOO=, L. FLICKER",
L. FERRUCCI”, R.A. MERCHANT™, L. CAO”. T. CEDERHOLM™, S M L. RIBEIRO",

L. RODRIGUEZ-MANAS™, 8§ D. ANKER** J. LUNDY*, L M. GUTIERREZ ROBLEDO™,

O Clinicians consider protein supplementation/a protein-rich diet for older adults with sarcopenia
(Grade: conditional recommendation; low certainty of evidence)

O Clinicians may also consider discussing with patients the importance of adequate calorie and protein intake
(Grade: conditional recommendation; very low certainty of evidence).

O Nutritional (protein) intervention should be combined with a physical activity intervention
(Grade: conditional, low certainty of evidence)

O Insufficient evidence exists to determine whether a Vitamin D supplementation regime by itself is effective
in older adults with sarcopenia
(Grade: no recommendation; very low certainty of evidence)

MMz KapdlopetaBoAkn latpikn



Alatpodn

* Ol NAIKIWHEVOL €XOULV TNV TAoN va AapBavouv Alyotepeg BePUIdEC OE YEVIKEC
VPOUUEG, UTtopEl va 0dnyroel 0 €VIOVN AVETIAPKELA O TIPWTEivVN, KaBwe Kat
AVETIAPKELA AAAWYV CNUAVTIKWY BPETITIKWY CUCTATIKWV.

 H diatnpnaon emapkoUC MPOaAnYnc MPWTEIVWY KaBwC Kal ETapknc 8eputdikn
ITPOCANYN €ival hla CNPAVTLKA TTTUX TNE Beparelag avtng Ttng aocbevelac.

Mithal A et al. Osteoporosis International 2011
Brose A et al. J Gerontol A Biol Sci Med Sci. 2003;58:11-9
Calvani R et al J Frailty Aging 2013;2:38-53.
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The Tourmad of Frailty & Aging } i 5 o .
Vit ¥ Wombeer 4 20006 L Sercll and Springer Nonre Swirnerfond ACr 2008

SPECTAL ARTICLE

NUTRITIONAL INTERVENTION IN SARCOPENIA:
REPORT FROM THE INTERNATIONAL CONFERENCE ON FRAILTY
AND SARCOPENIA RESEARCH TASK FORCE

F. LANDI',C. SIEBER*, R A .FIELDING', Y. ROLLANLY, J. GURALNIK®
AND THE ICF5R TASK FORCE

Znuaocia tng dwatpoPlkng mapepupaong

e OLEeTONUIOAOVYIKEC HEAETEC DEIXVOUV OTL O XPOVIOC UTIOCITIOHOC (AVETIAPKIG

TTPOcANYPN TTPWTEIVWY KAl EVEPYELAC, EAAEWPN HIKPOOPETITIKWY CUCTATIKWYV)
OUUBAANEL OTN CapKOTIEVia.

 Htpitn EBvik Epeuva yia tnv Yyeia kal tn Atatpodn (NHANES lII), pua
TTANBULGCULAKI HEAETN KOOPTNG, OLATIIOTWOE OTL OTOUC NALKLIWHEVOUCG EVIALKECG HE

OQPKOTIEVIA, KAKI) TToloTNTA dLaTPOo PG KAl CWHATIK adpavela cuvdEovTayY PE
vPNAOTEPO Kivouvo Bvnolpotntac.

NMMZ KapdlopetaBoAkn latpikn



‘H ¢€peuva €xel Oeiéel OTL ol  €VNALKEG
pneyaAutepng nAlkiac pmopetl va ypelalovtal
nepLocotepn mpoocAndn MPpwTEivne ava KIAO
OE OXEOn HE TA VEQPA OATOMOA, WOTE va
Slatnpouv KatdAAnAa enineda mMPwTeivng ou
va evioxUouv Tn puikn pado 2.

‘[loAol  mapayovte¢  cupBdaAlouv  OTLC
vPnAOTEPEC OavaAyKeEC ot TiPpwtelvec TwWv
NALKLWHUEVWY,  oupmeplAapBavopevng g
HELWMUEVNG avaBOALKAC TOUC aAmoKpLong otnv
npooAndn TmMPWTEIVWV Kol TNG auénUEVNC
eTkpATnonNG PAsypovwdwy Kat KatafoAlkwv
ouvOnKwv Tou cuvoEovTal LE TN ynpavon 34,

Protein Meal

i Anabalic signaling i Digestion and
v proteins v absorption

~N Y

—.

i Muscle uptake of / . : Splanchnic
P PR Anahnhcremstanceh 4 >panehn

dietary . i amino acid
amino acids | muscle protein S}'I‘IthESIS J sequestration

!

[\ wihagng

R RN

i Postprandial P i Postprandial

¥ amine acid ’ Postprandial ¥ amine acid

delivery v muscle availabilicy
perfusion

1. Campbell WW, Crim MC, Dallal GE, Young VR, Evans WJ. Increased protein requirements in elderly people: data and retrospective reassessments.

Am J Clin Nutr. 1994 Oct;60(4):501-9

2. Campbell WW, Evans WJ. Protein requirements of elderly people. Eur J Clin Nutr. 1996 Feb;50 Suppl 1S180-3
3. Moore DR, Burd NA. Exercise intensity matters for both young and old muscles. J Physiol. 2009;587(3):511-2.
4 Walrand S, Guillet C, Salles J, Cano N, Boirie Y. Physiopathological mechanism of sarcopenia. Clin Geriatr Med. 2011;27(3):365-85.
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Anabolic Resistance of Muscle Protein Synthesis
with Aging Exerc. Sport Sci. Rev., Vol. 41, No. 3, pp. 169-173, 2013.

Nicholas A. Burd, Stefan H. Gorissen, and Luc J.C. van Loon

A
Anabolic @ '
resistance
i \1
|

Muscle protein
synthesis

T Young response

Muscle protein
breakdown

Post-absorptive ——— Old response

Ej |0 g of protein
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ofe

[Tpwtelveg
IT000TNTA KAl TToL0TNTA

Avapelén twy ypnyopwyv mpwrteivwy amoppodnong (0opou YyAAAKTOC) KAl apywVv
(kadeivn) TPWTEIVWY amoppodnong YAAGKTOC €£Xouv KaAUTeEPn amodoon oTn
ouvBeon puwyV amo tTa podnuata coylag HETA amo TPOoTOovNon EVOLVAPWOoNG OE
vEOUC. AuTEC ol dladopeg amodoBnkKav OTo TIEPLEXOPEVO TWV AULWVOEEWYV KUPILWCG
TNC Acukivne. '

Ertiong Bpebnke twe divovtag 20 g amo mpwTeivn opouU YAAAKTOCG (ONUACHEVN UE
dawvuAaAadavivn) eixav peEYOAUTEPA TIOCOOTA HETAYEUHATIKAG TIPWTIEIVIKNG
ouvBeong oe oxeon pe ion moocotTnTa Kaleivng. 2

H petayeupatikn KATakpAtnon MPWTIEIvVNG NTav HeyaAuTePN € NAIKIWHEVOUC OTaV
xopnynoénkav mpwTteilveg 0poL YAAAKTOC o€ oxeon He Kaleivn.

Qdalvetal mwWC Ol apyeC MPWTEIVEC AToppoPnaonc £xouv KaAutepn emidpaacn o
VEOUC, EVW 0L YPNYOPEC MPWTEIVEC eival KAAUTEPEC aTOUC NAIKIWUEVOUC. 3

1. Paddon-Jones D et al. Am J Clin Nutr. 2008;87:1562S-6S.
2. Pennings B et al. Am J Clin Nutr. 2011;93:997-1005.
3. Gryson Cet al. Clinical Nutrition 2013
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YTIEP - MPWTEIVIKA CUHUTIANpWHATA

* Nestig . Nutricia | Nutricia | Fresenius Nestle
Merilene' | Fortimel | Cubitan | Fresubin Clinutren
Protein HP Energy
ENRGY ener
Kcal/ml ! 1,25 d 125
1 1,5
PROTEINS 32% 399% 30% 20% 249%
g/100ml 8 9,7 10 7,5 7,5
CARBOHYDRA 57% 42% 4590 559% 47°%0
TES 14,4 10,4 20,5 15
g/100ml
FAT 10% 22% 259% 259% 29%
g/100ml 1,2 2,1 3,5 4,2 4
OSMOLALITY 370 370-380 500 360 410
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* Ta EAA €xouv artodeixbel OtL dleyeipouv TN cLvBeEON TWV MUKWV
npwTteivwy (1 av kat auto to anoteAsopa Propsi va appAuVVOEed
oc peyaAutepn nAkia @)

* Ta cuuTANpwWpuata Acukivng kat / n HMB €xouv ettiong tpotabel
WC LA ATTOTEAECPATLIKIN TIPOOEYYLON YA TN BEATIWON TNE AVTIOXNCG
KOl TNG HUIKNG padag o€ NAKIWHPEVOUCG EVAALKEC AOYW TWV
ETUTTTWOEWYV TOUC 0T oLVBEON PUTKNC TIPWTEIVNG, WOTOOCO Ol
LEAETEC NTAV KATIWC AoUVETIE(C (34)-

1. Volpi E, Mittendorfer B, Wolf SE, Wolfe RR. Oral amino acids stimulate muscle protein anabolism in the elderly despite higher first-pass splanchnic
extraction. Am J Physiol. 1999;277(3 Pt 1):E513-20.

2. Timmerman KL, Volpi E. Amino acid metabolism and regulatory effects in aging. Curr Opin Clin Nutr Metab Care. 2008;11(1):45-9.

3. Borack MS, Volpi E. Efficacy and Safety of Leucine Supplementation in the Elderly. J Nutr. 2016;146(12):2625S-9S.

4. Wilson GJ, Wilson JM, Manninen AH. Effects of beta-hydroxy-beta-methylbutyrate (HMB) on exercise performance and body composition across varying
levels of age, sex, and training experience: A review. Nutr Metab (Lond). 2008;5:1.
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Effect of beta-hydroxy-beta-methylbutyrate supplementation on
muscle loss in older adults: A systematic review and meta-analysis

Hongmei Wu, Yang Xia, Jin Jiang, Huanmin Du, Xiaoyan Guo, Xing Liu, Chunlei Li,

Guowei Huang, Kaijun Niu” , ) L _
Archives of Gerontology and Geriatrics 61 (2015) 168-175

EFFECT OF HMB SUPPLEMENTATION ON MUSCLE MASS AND FAT MASS

Author SMD (95% CI) Weight (%)
Muscle mass
Deutz, M. E. et al 2013 - 0.36 (-0.56, 1.28) 6.93
Baier, 8. et al 2009 - 0.52 (0.06, 0.97) 28.29
Vukovich, M. D, et al 2001 - 0.13 (-0.58, 0.83) 11.66
May, P. E. et al 2002 - > 0.39(-0.60, 1.39) 5.87
Flakoll, P. et al 2004 - 0.46 (-0.10, 1.03) 18.39
Stout, J. R. et al 2013 {phase I) - 0.64 (0.03, 1.26) 15.51
Stout, J. R. etal 2013 {phase IT) - 0.32(-098, 034 1335
Owerall (7= 0.0%, P = 0.438) g i 0.35(0.11, 0.59) 100.00
Fat mass
Deutz, N. E. et al 2013 - -023(-1.15, 0.68) 686
Baier, 8. et al 2009 ~- -0.04 (-0.48, 0.41) 28.68
Vukovich, M. D, et al 2001 -~ -0.44 (-1.16,0.27) 11.17
May, P. E. et al 2002 -0.21 (-1.21, 0.78) 5.84
Flakoll, P, et al 2004 = -0.30 (-0.86, 0.26) 18.33
Stout, I. R. et al 2013 (phase I) ~ 0.18 (-0.42, 0.78) 1597
Stout, J. R. et al 2013 {phase II) - 0.26 (-0.40, 0.92) 13.15
Overall (P = 0.0%, P =0.741) = T> -0.08(-0.32, 0.16)  100.00
| 1
-1.39 0 139
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ZUMITANpwHATOL

*YTIApXOUV KATIOLOL OTOLXELQ TTOV uTtooTnpPLllouV OTL T
CUUTANPpWHOTA KPEATIVNC UTopEl eTtionc va BonBnoouv otnv
QVATITUEN TWV MUWV O€ eVAALKEC HeEYAAUTEPNC NALKLOC TTOU
akoAouBoUv MpOoypOoLLa TIPOTIOVNONC LE OLOKNOELC avTiloTtaonc /8.

Alatipnon KataAAnAwv eriumedwv Brrapivne D oto ailpa propet
entionc va BonBnoetL otnv dtatripnon TN HUikng Suvounc Ko
duOoLKNC Kataotaonc ©.

6. Mithal A, Bonjour J-P, Boonen S, Burckhardt P, Degens H, El Hajj Fuleihan G, Josse R, Lips P, Morales Torres J, Rizzoli R, Yoshimura N, Wahl D.A.,
Cooper C, Dawson-Hughes B(2011) Impact of nutrition on muscle strength and performance in older adults. Osteoporosis International (in press)

7. Brose A, Parise G, Tarnopolsky MA. Creatine supplementation enhances isometric strength and body composition improvements following strength exercise
training in older adults. J Gerontol A Biol Sci Med Sci. 2003 Jan;58(1):11-9

8. Chrusch MJ, Chilibeck PD, Chad KE, Davison KS, Burke DG. Creatine supplementation combined with resistance training in older men. Med Sci Sports
Exerc. 2001 Dec;33(12):2111-7
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Sarcopenia: current theories and the potential beneficial

effect of creatine application strategies  Biogerontology (2011) 12:273-281
DOIL 10.1007/s10522-011-9327-6

Darren . Candow
REVIEW ARTICLE

Table 1 Summary of studies involving creatine supplementation in older adults

Study Population Dosage Findings

Bermon et al. 1998 Male/female (70 years) CR: 20 g for 5 days « lower-limb muscle volume
CR: 16; PL: 16 Maintenance: 3 g for 47 days

Brose et al. 2003 Male/femnale (68 years) CR: 5 g, 98 days T fat-free mass
CR: 14; PL: 14

Candow et al. 2008 Male (66 years) CR: 0.1 g kg™ ", 30 days T muscle hypertrophy
CR: 23; PL: 12

Chrusch et al. 2001 Male (71 years) CR loading: 0.3 ¢ ke™" for 5 days T fat-free mass, strength
CR: 16; PL: 14 Maintenance: 0.07 ¢ kg™ for 79 days

Eijnde et al. 2003 Male (64 years) CR: 5 g for 1 year  [al-lree mass
CR: 23; PL: 23

Gotshalk et al. 2008 Female (63 vears) CR: 0.3 ¢ ke~ for 7 days T lat-free mass, strength
CR: 15; PL: 12

Gotshalk et al. 2001 Male (65 years) CR: 0.3 g ke~ for 7 days T lat-free mass
CR: 10; PL: 8

Jakobi et al. 2001 Male (72 years) CR : 20 g for 5 days + force production
CR: 7. PL: 5

Rawson et al. 1999 Male (74 years) CR: 20 g for 10 days « [at-free mass
CR: 10; PL: 10 Maintenance: 4 g for 20 days

Tarnopolsky et al. 2007 Male/female (70 years) CR: 5 g/days for 6 months T fat-free mass, strength
CR: 21, PL: 18

CR creatine, PL placebo
NMMZ KapdlopetaBoAkn latpikn



Creatine supplementation in the aging population: effects
on skeletal muscle, bone and brain

Amino Acids (2016) 48: 17931805
Bruno Gualane! - Eric S. Rawson® * Darren G. Candow” - Philip D. Chilibeck? DOL 10.1007/s00726-016-2239-7

strength
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Research and Reports of Medicine \VC

Research Article Res Rep Med; 1(1): 105.

Claudia Szlejfl.2*, Oscar Rosas-Carrasco?

Micronutrients

Carotenoids

N-3 long chain polyunsaturated fatty acids
(Omega 3)

Phospholipids
Mediterranean diet
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e & UlA HETA-AVAAUCT OKTW TUXALOTIOLNMEVWYV KAWVIKWY OOKIU WYV TTOU
e&etadouv TNV eTtidpaocn TNC TPWTEIVNG I CUPTIANPWHATWY AUWVOEEWYV OTN
HUIKN pada kal tn duvapn o€ VYLEIC NAIKIWPEVOUC eVNALKEG, ol Tieland kaut
ouv. dev BpRKav Kapia evdelén OTIKAC ETMidpaong oUTE ATO MPWTELVN
OUTE ATO CUUTARPWHA AMLVOEEWYV 0TN HUIKNA pAala, dSuvapn TPECAC
modLov, duvapn EKktaong modov i duvapn AaBng.

» To ouumepaoua toucg E0eLEE OTL AUTEC ol mapeLPATELC UTtopEi va
arrattoUv Tautoxpovn dlatpoplkn  CWHUATIKA ACKNOI).

Qoto0o0, AMeg peAETeg KateAn&av o dlaPopPETIKA CUUTIEPACHATA.

Tieland M, Franssen R, Dullemeijer C, van Dronkelaar C, Kyung Kim H, Ispoglou T, et al. The Impact of Dietary Protein or Amino Acid Supplementation on
Muscle Mass and Strength in Elderly People: Individual Participant Data and Meta-Analysis of RCT’s. J Nutr Health Aging. 2017;21(9):994-1001.
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Effects of a Vitamin D and Leucine-Enriched Whey Protein

Nutritional Supplement on Measures of Sarcopenia in Older

Adults, the PROVIDE Study: A Randomized, Double-Blind,
Placebo-Controlled Trial

Jiirgen M. Bauer MD, PhD**, Sjors Verlaan MSc", Ivan Bautmans PhD ¢,
Kirsten Brandt PhD ¢, Lorenzo M. Donini MD, PhD ', Marcello Maggio MD, PhD &,
Marion E.T. McMurdo MD, PhD ", Tony Mets MD, PhD“, Chris Seal PhD ®,
Sander L. Wijers PhD ®, Gian Paolo Ceda MD #, Giuseppe De Vito MD, PhD ",
Gilbert Donders MD, PhD’, Michael Drey MD ¥, Carolyn Greig PhD',

Ulf Holmbdck PhD ™, Marco Narici PhD ", Jamie McPhee PhD",

Eleonora Poggiogalle MD', Dermot Power MD, PhD ?, Aldo Scafoglieri PhD ¢,
Ralf Schultz MD, PhD “, Cornel C. Sieber MD ', Tommy Cederholm MD, PhD ™

IM. Bauer et al. / JAMDA 16 (2015) 740747
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Online Supplementary Material

Supplemental Table 1: Nutrient composition of active and control products?

Component Unit Active Control
Energy kral 150 150
Protein Total g 20.7
Total leucine?® g 28
Total EAA® g 10.6
Carbohydrates Total = 9.4 31.4
Sugars E 4.2 2.6
Fat Total g 30 3.0
Fibre Total g 13
Soluble g 13
Minerals Sodinm mg 150 142
Potassium mg 279 176
Choride mg 70 344
Calcinm mg 500
Phosphorus mg 250
Magnesium mg 37
Trace elements Iron mg 24
Zinc mg 2.2
Copper meg 270
Manganese mg 0.50
Fluoride mg 0.15
Molybdenum meg 15
Selenium meg 15
Chromium meg 75
lodine meE 20
Vitamins Vitamine A mcz-RE 152
Vitamin Dy meg 20
Vitamin E mg o-TE 75
Vitamin Ki mcg 12
Vitamin B1 mEg 0.23
Vitamin B2 mEg 0.25
Niacin mg NE 88
Pantothenic acid mg 081
Vitamin B& mEg 0.76
Folic Acid meg 203
Vitamin B12 mcg 30
Biotin meg &l
Vitamin C mEg 32
Extra additions Carotenoids mg 0.30
Choline mg 56

tPer dervisg of 40 1506l Fecssatnited, Provided by proteis asd free BCAA, BCAA, brasched chaln mino aclds [Lew, Tle, Val];

“EAA, essenlal aming achds [Lew, lle, Wal, Phe, Met, His, Trop, Thy, L]

0.3

dicular muscle mass

0.2

ine in appen
(kg)

p =0.045

0.0

Change from basel
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* [la mtapadewypa, n peAetn PROVIDE og nAKKIWPEVOUCG EVNAIKEG HE
oapkorievia €0elée OTL evw pla mtapeufBaocn 13 eBdopadwyv pe eva
OUYKEKPLUEVO OLATPOPIKO CUMTIANPWHA ATIO TO OTOHA TTOU attoTteAETal
arto TPWTEIVN EPTTAOUTIOPEVN O€ Acukivn Katl Bitapivn D, aAAd xwplc
guvigtwaoa dualknc dpaactnplotntacg, dev BeAtiwoe ta mpwTtevovta
artoteAeopata - (duvaun AapBrneg kat SPPB) - kateAnée oe onpavtikn
BeAtlwon tou Xpovou chair-stand time kat tng puikng palag tTwv
omovO LAWYV Ttov aéloAoyndnke pe tn pEOodo DXA .

Bauer JM, Verlaan S, Bautmans I, Brandt K, Donini LM, Maggio M, et al. Effects of a vitamin D and leucine-enriched whey protein nutritional supplement on measures of sarcopenia in
older adults, the PROVIDE study: a randomized, double-blind, placebo-controlled trial. J Am Med Dir Assoc. 2015;16(9):740-7.
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e ETUUtACOV, pyla AAAN HEAETN Pe doKlpaoia dLapKeLlag 6 pNVWY ylia CUPTIANpwHA
dlatpodncg mou ePLEXEL TIPWTEIVN 0poV yaAaktoc Kal Bitapiveg D kat E €delée
ONUAVTLKN BEATIWON O€ PHETPNOELG HUIKNG padag, HUIKNAC LoXUOC Kal avaBoAtkwy
delkTwy ottwe IGF-1 kat IL-2 o€ NAKKIwWPEVOUC HE oapKOoTIEViA.

e Mla AA\n peAetn dlapkelag €& pnvwy, VIVE-2, eéetaoce plua ocuvduacopevn
TapEUBaocn cwWHATIKNG O0PAOTNPLOTNTAC HE N XWPLE KABNUEPLVO CUUTIANPpWHA
dlatpodnc mpwTteivng opou yaAaktog Kat Brtapivne D o NAIKLWHEVOUC EVIALKEC
TIEPLOPLOPEVNC KLVNTIKOTNTAC.

 H peAetn autn dev £0elée onuavtikn dltadpopa otnv taxutnta fadiong n SPPB
XPNOIHOTIOWVTAC OULVOUAOHEVN TIPOOEYYLION OPETTIKNG KAl OCWHATLKAG
dpaotnplotntac.

BoY, LiuC,Ji Z, Yang R, An Q, Zhang X, et al. A high whey protein, vitamin D and E supplement preserves muscle mass, strength, and quality of life in sarcopenic older adults: A double-blind

randomized controlled trial. Clin Nutr. 2018.
Fielding RA, Travison TG, Kirn DR, Koochek A, Reid KF, von Berens A, et al. Effect of Structured Physical Activity and Nutritional Supplementation on Physical Function in Mobility-Limited

Older Adults: Results from the VIVE2 Randomized Trial. J Nutr Health Aging. 2017;21(9):936-42.
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Impact of nutrition for rehabilitation of older patients: Report on the
1st EICA-ESPRM-EUGMS Train the Trainers Course
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Mia oAokAnpwuévn €kBeon TNC TrpwTtoBouAiac International Sarcopenia
Initiative (EWGSOP kai IWGS) KaTéANCeE OTO OUUTTEPACHA OTI OPIOUEVEC
OIATPOPIKEC TTapEPPBATEIC, OTTWG TQ arrapaiTnTa QMIVOLEQ,
oupuTtTEPIAapBavouévwy Twy 2,5 g Asukivng, HMB kai n augnon tng mTpdoAnwng
mpwrteivwy o€ 1,2 g / kg / nuépa, MTTOPEI va PBEATIWOOUV TIC MUIKEC
TTAPAUETPOUG.
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20voyn TWV GUCTAGEWYV CXETIKA HE TNV MPOoANY N mMpwTteivng, ApVoEEWYV yla thv
dlaxeiplon acOevwy Pe capKomevia
2UOTAOELG:

Tomog
ovotaong

1. Zuviotatat avénon tng ava npHEpa mMPooAapufavopevng MPWTIEIVNG, dedOoHEVOU OTL To 15% £weg 38%
TWV NAKKIWHEVWYVY avIpwyV Kal To 27% £wg 41% TWV NALKIWHEVWY YUVALKWY TTPOCAQMBAVEL HLKPOTEPN
TMOCOTNTA MPWTIEIVWYV NHEPNOLWCE ATO TNV GUVICTWHEVN

2. looppomnpEVA CUUTIANPWHATA TIPWTEIVWYV Kal eVEpyeLlag mbavov va €xouv aéia otnv mpoAndn Kat
Oepameia TNG ocapkomeviag ota mAaiola Huag OAOKANPWHEVNG Kal TOAUTMAsUpPnG Oepameutikng

MPOOEYYLONG

3. ZuvictatatmtpooAnyn 1 €wg 1,5 gr mpwreivng ava KAO Bapoug ava npeEpa

4. YTapXouv eVvIEIEELG UTTEP TNEG TPOOONKNG oTtnV dtatpodPn TWV ATOHWYV HE CAPKOTIEVIO CKEUACHATOG
HE HElyHA amapaitnTwyV aplvoEEWV Kal EUTTAOUTIOHEVOU UE AEUKIVN

5. Ymapxouv evdeielg umtEp TN MPOCGORKNG otnv dtatpodr CKEVACHATOCG HE HELYHA APIVOEEWV Kal
AoUOLOL o€ AcuKivn (CUYKEKPLHEVA o€ doon 15 gr ava nuEpa). EvaAdaktika xpnon okevacpatog HMB
(B-udp0o&u B-pEOUAO BouTuPLKO 0EV) o€ doon 3 gr avd NHEPA o€ NALKIWHEVOULC AcOevVEeiG HE capkomevia

OL0oUOTACELG AUTEG TAELVOHOUVTAL WG AKOAOUOWG:

A: H obotaon Bacietal € TOUAGXLOTOV HLa TUXALOTIOINHMEVN KAWVIKE HEAETN 1 TOUAAXLOTOV pla HETA-AVAAUo
B: H ocUotaon BaciZetal o€ pikprig KAipakag HEAETEG

C: ZUotaon £151Kou




Conclusion

» Secondary sarcopenia, associated with chronic diseases,
requires multiple treatment targets.

* Physical inactivity, a modifiable risk factor, contributes to both the
development and progression of CVD, yet it is often triggered by
CVD symptoms such as dyspnoea, angina and claudication upon

exertion.

* Lifestyle modifications, including physical activity, are important
for providing non-pharmacological treatments to manage these

complex disease states
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