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oSarcopenia is a term that denotes the
decline In muscle mass and strength that
occurs with healthy aging. 0

Rosenberg, Am J Clin Nutr 1989

0 Sarcopenia is part of normal aging
and does not require a disease to occur,

O-

although it is accellerated by chronic diseases.

Roubenoff etal, J Gerontol 2000
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AMERICAN TH
DOCUMENTS

An Official American Thoracic Society/European Respiratory Society

Statement: Update on Limb Muscle Dysfunction in Chronic Obstructive
Pulmonary Disease

Francois Maltais, Marc Decramer, Richard Casaburi, Esther Barreiro, Yan Burelle, Richard Debigare,
/ / / P. N. Richard Dekhuijzen, Frits Franssen, Ghislaine Gayan-Ramirez, Joaquim Gea, Harry R. Gosker, Rik Gosselink,
Maurice Hayot, Sabah N. A. Hussain, Wim Janssens, Micheal |. Polkey, Josep Roca, Didier Saey, Annemie

M. W. J. Schols, Martijn A. Spruit, Michael Steiner, Tanja Taivassalo, Thierry Troosters, loannis Vogiatzis, and
- Peter D. Wagner; on behalf of the ATS/ERS Ad Hoc Committee on Limb Muscle Dysfunction in COPD

Am J Respir Crit Care Med Vol 189, Iss 9, pp el5—e62, May 1, 2014

‘V'

Limb muscle dysfunction Is defined as the morphological
and functional changes that are seenin limb muscles in
patients with COPD

Update 1999 American  Thoracic Society




Thigh muscle cross sectional area

in COPD and control subjects
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Vastus lateralis biopsies of 15 COPD moderate - severe
weight - stable patients and healthy age - matched
controls

l Type 1 fibers (oxidative)

Type 11X fibers (glycolitic )
% (atrophic )

Muscle biopsy Controls COPD

Proportion of type-I fibres % 43.4+12.6 19 4414 0***
Proportion of type-IIA fibres %  29.4+12.1 348+11.9

Proportion of type-I11X ﬁbres %  27.2+12.3 45 8+18.9%**
CSA of type-1IX fibres pm 4248+1300  2566+1137+*

Eur RespJ 2003; 22: 280 -85 healthy aging center



Vastus lateralis biopsies of COPD weight - stable patients

I Fybrosis I Fat infiltration

Eur RespJ 2003: 22: 280 -85 Lm
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muscle strength In patients with COPD
compared to normal subjects
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Mean fat mass (kg)

Body composition changes in COPD:
7 oyvears longitudinal data from

Fat mass
the Health ABC Study
267
g T
247 e T T T T -
— -
Leg Fat Free mass
227 17,57 "
#/__\ S
-—_— T = = - - 17,0
i wT OLD subjects -~ -
20 — — Smoking controls - °
-—-== Formerly smoking controls i TR
- = Never-smoking controls é ’
i 1 i ] i || 1 i c I
1 2 3 4 5 6 7 8 E
Examination year i
| g
= 15,5 OLD subjects
. — =— Smoking controls
autents 0 mmme- Formerly smoking controls
260 OLD patient _
157 Smoking ContrOIS 15,0 — - Never-smoking controls
866 formerly smoking controls 12 3 a4 5 6 7 8
891 never smoking controls Examination year
OLD: obstructive lung disease A

healthy aging center

Thorax. 2011 November : 66(11): 961-969. IO



485
“‘-\.. T
“":.."'n
- "'\."‘.
— A6 - ™~ . v
o . "“q.:"«
= — -
L= - "l'.
£ — %
[} " - e
{ =
]
-
5
[
8447
=
=]
=
i
) S
OLD subjects
427 — = Smoking controls
————— Formarly smaking contrals
—— = Mever-smoking controls

L] L] L} L] 1 1 I I

1 F) 3 4 5 ] 7 8

Examination year

260 OLD patients

157 smoking controls

866 formerly smoking controls
891 never smoking controls
OLD: obstructive lung disease

Body composition changes in COPD:

10,05

357

9,09

Mean SPPE (0-12}

857

7 oyvears longitudinal data from
the Health ABC Study

OLD subjects

= = Smoking controls

————— Formerhy srnoking controls
— = Never-smoking contrals

Thorax.

T T T T
1 k] 3 4 5 B

Examination year

2011 November : 66(11): 961-969.

L\f\jx

healthy aging center

yarona



Morphological and structural alterations
In limb muscles in COPD patients
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Musclechangesbservedin COPDneetsthe criteria
of Sarcopenia

Age and Ageing 2010 39: 412—423 ©The Author 2010. Published by Oxford University Press on behalf of the British Geriatrics Sodiety.
doi: 10,109 3/ageing/afqgl34 This is an Open Access artide distributed under the terms of the Creative Commons Attribution
Published electronically 13 April 2010 MNon-Commerdal License (httpsfareativecommeons.orgflicenses’by-nd L5/),
which permits unrestricted non-commercial use, distnbution, and reproduction in

any medium, provided the orginal work is propery dted.

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. MARTINT, JEAN-PIERRE MICHELS,

YVES ROLLAND?, STEPHANE M. SCHNEIDER'?, Evia TOPINKOVA ', MAURITS VANDEWOUDE'?,
MAURO ZAMBON!'?

Table |. Criteria for the diagnosis of sarcopenia

Diagnosis 1s based on documentation of cntenon 1 plus (criterion 2 or

criterion 3)
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m muscle mass

2. Low muscle strength

Assenza di perdita di peso
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3. Low physical performance



http://ageing.oxfordjournals.org/content/current

Prevalence of Sarcopenia according to
EWGSOP criteria by GOLD stage In
622 subjects with stable COPD

Jones SE et al, Thorax 2015
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Muscle wasting in heart failure: An overview™

Stephan von Haehling®-"-*, Lisa Steinbeck?, Wolfram Doehner 2,
Jochen Springer ™9, Stefan D. Anker ¢

The International Journal of Biochemistry & Cell Biology 45 (2013) 2257-2265

Our group recently studied the clinical effects of muscle wast-
ing in patients with HF as defined using the criteria of sarcopenia
(Fiilster et al.,, 2013), i.e. appendicular lean mass corrected for
height squared of 2 standard deviations or more below the mean
of young healthy persons. Patients were prospectively enrolled
as part of the Studies Investigating Co-morbidities Aggravating

Heart Failure (SICA-HF) (von Haehling et al., 2010). Of 200 patients
(mean age 66.94+10.4 years, New York Heart Association class
2.3 +0.5, left ventricular ejection fraction 38.9 +13.5, body mass
index 28.8+5.1), 39 (19.5%) fulfilled the criteria of muscle wast-
ing as assessed by DEXA scan. Patients with muscle wasting had
significantly lower values for handgrip and quadriceps strength,




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

International Journal of Cardiology 222 (2016) 41-46

19.5%

All patients § Patients with Patients without
% (n= 117)) muscle wasting §muscle wasting
%(n=23) % (n=094)

6-minute walk (m)

— P=0.003 —
700

L
600 ‘ °
500 -
400 -
300 -
200
&

100 -

0 T T
No muscle wasting Muscle wasting



Alterazioni Nutrizionall
nelle Malattie Cardiorespiratorie
sarcopenia

cachessia malnutrizione



Energy or Energy Protein Malnutrition

IS present when insufficent energy or protein is available

to meet metabolic demands, may develop because ofpoor
dietary protein calorie intake, increased metabolic demands

Introito

energetico

Tessuto Adiposo
(trighiceridi)
140.000

Dispendio
energetico

Tessutor Muscolare
(proteine)
24.000

Weight loss

With a decline in
Fat mass

Muscle mass

Visceral protein
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Black BMInormal FFMdepletion
White:BMldepletionand normal FFM
Dots: BMI and FFMepletion
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39 out-patient centers
389patients with moderateto svereCOPD
Age4d(0-75years



