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OoteooapKomevia

H OOTEOCQPKOTIEVLAL aroTeAEl uLa

naonon/katdotacn NAKWUEVWY  ovOpwV Ko
YUVOLKWV

* MBavov otilc peyaAuTtepeC nNAKieCc va amoteAel
QVOLEVOUEVN €EEALEN TNC METABOALKNC LUO-OOTLKNG
Stadikaoioc



OXTEOIIENIA — OXTEOIIOPQXH — KATATMATA

Rosenberg, | H, J Nutr 2007;127:9905-9915.

2APKOIIENIA — [TTOQXEIX



EWGSOP

Yapkorevia eival mabnon nou yapoktnplletal amo nPoodeUTIKN
KOL VEVLKEUMEVN ONMWAELD TNC OKEAETIKAC MULKAC paloc Ko

Sduvapunc/dpuoikni amodoon pe kivbuvo gudavionc avamnplog,
KakN¢ rototntac (wn¢ kat Bavaro.

Kpttripla Stayvwong tne ocapkormneviac/cofapng ocopkomeviag

XapnAn .
LHULKA + XoapnAn I COPKOTEVIQL
MéZot MUK SUvapun
(TtOGf')'tnta/ XaunAn ¢uciki anddoon Zopapn
nowetnta) oapKomevia
(newwpEVN AetToUpYLKOTNTA)



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®
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Figure 3. EWGSOP - Sarcopenia categories.



[TAOOOY2IOAOTTA OlM-2T1
ANNHAEITIAPA2EI2

* H maBoduacioroyia tnc O kat tne M amokaAUTTEL
AAANAETUKOAUTITOEVO XOLPAKTNPLOTLKAL.

* YILApXEL YL €vtovn Kot oAUTTAoKNn aAAnAemtibpaon,
TOOO pUNYavika (umoBeon punyxavootatn) 00O Kol
Bloxnuika (m.x., olotpoyova, teotootepovn, GH, IGF-
1, IL-6, ooteokaAaoivn).



Osteoporosis and sarcopenia in older age
M.H. Edwards ? E.M. Dennison *", A, Aihie Sayer ?, R. Fielding , C. Cooper *%¢*

MH. Edwards et dl. / Bone 80 (2015) 126-130
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Fig. 1. Interrelationships between muscle and bone



IGF-I, Myostatin, Osteoglycin,

%
( @ ; FAMSC, Irisin, Osteonectin, FGF2,
| l{}'\{\’ //_P IL-6, IL-7, IL-15, MMP-2

[ITQXEIX

IGF-I, Sclerostin, Osteocalcin,
MGF, VEGF, HGF




Beyond FRAX®: It’s Time to Consider ‘“Sarco-Osteopenia”’

Neil Binkley™ and Bjoern Buehring

Jouwmal of Clinical Densitometry: Assessment of Skeletal Health, vol. 12, no. 4, 413—416, 2009
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Aging Clin Exp Res (2016) 28:805-8099
DOT 101007 540520-015-0494-1
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ORIGINAL ARTICLE

Osteosarcopenia is more than sarcopenia and osteopenia alone

Michael ]Jrey' « Cornel C. Sicher? « Thomas Bertsch® + Jurgen M. Bauer

Ralf Schmidmaier" - The FiAT intervention group
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Dual X-ray Absorptiometry (DXA) Baumgartner et al. (1998)

® American Jourmnal of Epidemiclogy Vol. 147, No. 8
gCopwlgMOWQBbyTheJdumHopkh’sUnWauﬂydedonyglmeandPubﬂcHaam Printed in U.S.A.
All Aghts reserved

Epidemiology of Sarcopenia among the Elderly in New Mexico

A€iKTNC OKEAETIKINC HULKNC palog
skeletal muscle mass index (S IVI I)

= Appendicular Siereta Mass/heightz o€ kg/mz
Twueg SMI pkpotepecg armo 2 SD katw aro TN
neon SMI evog veapou mAnBuopol avadopag
aro tn HeAETN Rosetta Bewpouvtol eVOELKTIKEC
oapKoTteEViacC.

3 <7.26 kg/m?

?  <5.45 kg/m?




Aoklpoolec duoikec amodoonc N putkng duvaung (toxvocg ;)

Mechanisms —,sarcopenia™ LIAEL I Rvelca
DXA limitation disability
Loss of neuro-muscular d isometric torque,
function Impedancemetry handgrip,
Alteration in endocrine function MRI lower extremity muscle InSt.r u.menta.l and
power, Activity Daily
Apoptosis Utrasonography Living
. 6-min walk test
Pro-inflammatory cytokines Anthropometrics _
) measure Short physical
Genetic performance battery

Low food intake Chair stand test,




APATONTE2 KINAYNOY

Osteoporosis

Maternal history of hip fracture
Sarcopenia

Low albumin
=trokea
Hyperlipidasmia

Osteoporosis and sarcopenia

Older age

Female

High alcohal intake

COral glucocorticoids
Menopause (females)
Low protein intake

Low EMI

Current smoking

Low dietary calcium

Low serum vitamin D
Hypogonadism (in men)
Hyperparathyroidism
Obesity

Rheumatoid arthritis
Living in residential aged-care facilities
Chronic kidney disease
Low mokility and function



AIATNQ2H O2TEO2APKOTMENIA2

* |I2TOPIKO (KATATMATA, NTQZEIZ 2E
HAIKIQMENOYZ)

* KAINIKA ZHMEIA OZTEOMOPQZHZ (KYDQZH,
AMNQAEIA YWOY2 AOTQ MIGANQN KATATMATQN
2.2.)

* KAINIKA ZHMEIA ZAPKOMENIAZ (MYIKH AAYNAMIA,
MEIQMENH AEITOYPIIKOTHTA, NTQZEIZ)

* EPOQTHMATOAOIIA T1I0Y BOHOOYN 2TH AIAAOMH
A2OENQN



[1Q2 AIATITNQ2KETA

* ME MHXANHMA DXA

- AIATNQSH OZTEOMOPQIHS (EINAI TNQITA TA
KPITHPIA)

o AIATNQ3IH SAPKOMENIAZ (XPHZEI OAOZQMO DXA)
« METPHZH AYNAMHS (AYNAMOMETPO)

* EMI EAAEIWEQS DXA — XPHZH KAINIKQN
MAPAMETPQN (TAXYTHTA BAAIZHZ KAl AYNAMH
AABH3)



Can sarcopenia be diagnosed without measurements?

European Geriatric Medicine 5 (2014) 291-293 o |
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
A lot 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, An Y, 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 Mar;18(3):277-83.

2. Woo J, Leung J, Morley JE. Validating the SARC-F: a suitable community screening tool for sarcopenia?

J Am Med Dir Assoc. 2014 Sep;15(9):630-4.



Clinical Outcomes of Impaired Muscle and Bone Interactions

Oddom Demontiero + Derek Boersma -
Pushpa Suriyaarachchi + Gustavo Duque

Clinic Rev Bone Miner Metab (2014) 12:86-92
AAyOpIBuoG yia Tn diayvwon Tng oapkotreviag (Cruz-Jentoff et al. )

Older subject (>65 years)

’*“ Measure gait s'peedr I

>0.8 m/s ! <0.8 Vm/s |

Measure grip strength - Measure muscle mass

| | /{ |
No sarcopenia Risk of sarcopenia No sarcopenia Sarcopenia
Man: > 30 Kg Man: < 30 Kg BIA BIA
Woman: > 20 Kg Woman: < 20 Kg Man: 2 10.76 Kg/m? Sarcopenia

Woman: 2 6.76 Kg/m? Man: < 8.50 Kg/m?
DXA Woman: < 5.75 Kg/m?
Man: > 7.26 Kg/m? Pre-sarcopenia

Woman: > 5.45 Kg/m? Man: 8.51 - 10.75 Kg/m?
Woman: 5.76 - 6.75 Kg/m?
DXA
Man: < 7.26 Kg/m?
Woman: < 5.45 Kg/m?




Osteosarcopenia school

To concept Osteosarcopenia school
Baolotnke otn douAela tou Quolatpou —
latpoU Amokataotaocnc Ap. Mmako
EAcuOEpLou npo 20¢etioc otnv
QVTLULETWTILON Nn¢ OO0TEOTIOPWONC
aocBevwv ATOKOTAOTOONC



[Twc N laTpkn mapeppaon emdpa oto GaUvAo KUKAO
nou odnyel oTNV avikavoTnta

KATAIMA
IAPKOMENIA
MTOZELE

AAY MNARILR

OZTEO

IAPKONMENIA

~

_|_ Kionaunanry

ANECANOTHTA

EEMAIAEYIH

H watpikn mapéuBaon Ba
Atav tepdotia epocov
otopatovos 1o dalAo KUKAO
EVTAOO0OVTAC TO ATOLO OTO
neptBaiiov e
OUYKEKPLUEVEC 0ONYLEC.

O kaAUTtepPOC TPOTOC YU AUTO
glval n evnuépwon twv
acBevwv.

AM\A auTA lvat EMOWKOSOUNTLKN
Movo 6tav cuvodevetal armo
Kat@AANAN ekmnaidevon



ENHMEPQ2H

* 2JAOHZ, AENTOMEPHZ, EINIKPINHZ, XQPIZ
YINONOOYMENA KAl 2XOAIAZMOY2

* TEPAZTIA H 2HMAZIA TH2 AIATNQ2TIKH2
MPO2EITIZH2

* AIATNQ2H 2YNENATETAI KAl MTAEONEKTHMA TOY
[MPO2AIAEI H TAYTOMNOIH2H MIAZ KATA2TA2ZH2 KA
NA ANOAOOEI H OETIKH TH2 MAEYPA

* EMOAZH ZTHN MPO2TAZIA TOY ATOMOY KAI TH2
MPOAHWH2 AMNMO TPAYMATIZMOY2



* H APXIKH ENHMEPQ2H ENHPEAZEI TON WYXIZMO
A2OENOY2 KAI ETZI ANATKAZETAI NA ANAAABEI TI2
EYOYNE2 TOY KAI NA 2YMMETEXEI ANO THN APXH 2TO
[MPOrPAMMA

* AYTO OAHTIEI 2THN ANATMTY=H AMOIBAIA2
EMMIZTO2YNH2

* TONIZETAI EMIZH H NMNIGANOTHTA MAPAMOP®Q2H2
TOY 2QMATO2

* ET21 O A2OENH2 'NQPIZEI TA AITIA, KAI TI1ATI
AY2KOAEYETAI 2E KAMNOIE2Z APAZTHPIOTHTEZ TH2
KAOHMEPINHZ ZQH2

* OMOTE OA ANTIAHOOEI KAl ©A TPOMNOMNOIHZEI -
[MPO2APMOZEI TO NEPIBAAAON, OA NPO2TATEWEI
KAAYTEPA TON EAYTO TOY



Méavdrrra

MigkawT

11




[TPOAHWH KAl ANTIMETQITI2

* AEN YINAPXOYN  MEANETEZ [10Y NA EXOYN
AIEPEYNH2EI TIPAKTIKEZ KAl TIPQTOKOANA T10Y
[NIPONAMBANOYN  2YTXPONQZ2 QO2TEOINOPQ2H -
O2TEOIIENIA KAl 2APKOTIENIA

 AIEPEYNONTALI [IMAGH AITIA

Box 2. Recommended tests to

identify secondary causes of
osteosarcopenia®

25(0H) vitamin D

Calcium

Parathyroid hormmone

Creatining/estimated glomerular filtration rate
Alburmin

Serum testosteronea in men




ANTIMETQIMI2H —

[TPOAHWH - EKTIAIAEY2H




LTOXOH

EKMAIAEYIHE

__..‘ Aigushuvom Yprong BonBnuaTtuy I




Table 1. Preventive and therapeutic interventions for osteosarcopenia's8222

Intervention Recommendation
Healthy lifestyle smoking cessation, alcohol restriction
Physical activity Resistance and balance training at least twice a week for not less

than 30 minutes per session

Vitamin D and calcium Particularly in those with low vitamin D levels (ie <50 ng/mL).
The target is to maintain it above 75 ng/ml to assure anti-fall and
anti-fracture efficacy®

Dietary calcium should be encouraged, with a target of 1.2 g/day

Pharmacological Should be initiated in all patients with bone mineral density (BMDO)
treatment for T-scome <—2.5 standard deviation (S0) or in patients on corticosteroids
osteoporosis (7.5 mg/day for longer than three months and a BMD T-score <—1.5

=0)."%8 This includes first-line treatments such as bisphosphonates
(alendronate, risedronate and zoledronic acid), or BANKL antagonist
{denosumab). Teriparatide (bone anabolic) should be considered in
high-risk patients who fracture while on anti-rescorptives for longer
than 12 months, and have a history of a BMD T-score <-3 SD'*®

Protein intake In addition to digtary protein, high-quality protein supplementation
(up to 2 g/kg/day in patients with normal renal function and a
maximum of 1.2 g/ka/day in patients with renal impairment),
especially combined with exercise, consistently improves muscle
function and strength®




Impact of nutrition for rehabilitation of older patients: Report on the
1st EICA-ESPRM-EUGMS Train the Trainers Course

: A : : : - e UROPEAN
Y. Dionyssiotis **, |.K. Chhetri®, K. Piotrowicz€, T. Gueye9, E. Sanchez ® &EESIEFHE

European Genatric Medicne 8 (2017) 183-190

2. Impact of nutrition for rehabilitation of older patients with
sarcopenia

adjunctive therapy [43]. A comprehensive report of the Interna-
tional Sarcopenia Initiative (EWGSOP and IWGS) concluded that
some nutritional interventions, like essential amino acids includ-
ing 2.5 g of leucine, HMB and increasing protein intake to 1.2 g/kg/
day, may improve muscle parameters. Nevertheless, current
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MHRNYMATA

* NA EXOYME YINOWH MA2Z THN NAOH2H
* NATHN WAXNOYME 2TOY2 A2OENEIZ MA2

* NA KANOYME TOY2 ANAPAITHTOY2 AIATNQ2TIKOY2
EAETXOY2

* NA AIOPOQNOYME TA IIMTAGH AITIA

* NA AINOYME OAHTIEZ TIA AZKHZH — AIATPOOH —
OAPMAKA

* NA MAPANEMINOYME 2E EIAIKA KENTPA A2OENEI2
YWHAOQOY PI2KOY



