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Limb muscle dysfunction is defined as the morphological

and functional changes that are seen in limb muscles in
patients with COPD
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Thigh muscle cross sectional area

in COPD and control subjects
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~" Vastus lateralis biopsies of COPD weight-stable
patients and healthy age -matched controls

l Type 1 fibers (oxidative)

I Type IIX fibers (glycolitic)
% (atrophic)

Muscle biopsy Controls COPD

Proportion of type-I fibres % 43.4+12.6 19 4+ 14.0%**
Proportion of type-I1A fibres %  29.4+12.1 348+11.9

Proportion of type-1IX fibres %  27.2+12.3 45 8+ 18.9%**
CSA of type-1IX fibres pmz 424841300  2566+1137+*

Eur Resp J 2003, 22: 280-85
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Muscle fibre type shifting in the vastus lateralis of patients with
COPD is associated with disease severity: a systematic review
and meic:-uncﬂysis
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Vastus lateralis biopsies of COPD weight-stable patients

I Fat infiltration

Eur Resp J 2003; 22: 280-85
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Inflammatory cells in limb muscles of patients with COPD
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muscle strength in patients with COPD

compared to normal subjects
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COPD elicits remodelling of the diaphragm
and vastus lateralis muscle in Humans
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Body composition changes in COPD:

Fat mass 7 -years longitudinal data from
the Health ABC Study
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Heart Study (n 1898 patients with COPD

Dutch criteria
F: FFMI<15 kg/m?)
M: FFMI<16 kg/m?)
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Body composition changes in COPD:
7 -years longitudinal data from
the Health ABC Study

485
n _
“‘q., N ‘1"-... “J.D- "'-._:'
e M
- l‘\
— 46 e e
o e \“:'-*_
f" ! - ‘1-'. ;
= - I = 957
; S e &
c N =
= o
5
& 44 &
a c
= S T 07
.
] . =
T
OLD subjects ow su bjects
427 — — smoking controls . = == Smoking controls

————— Farmarly smoking contrals == === Formerly smoking controls

— = Mever-smoking controls = = Never-smoking contrals

T T T T T T T T T L] T 1 T |

1 2 3 4 5 6 7 | 1 2 3 ] 5 G

Examination year Examination year

260 OLD patients

157 smoking controls

866 formerly smoking controls
891 never smoking controls

OLD: obstructive lung disease
Thorax. 2011 November : 66(11): 961-969.




RESPIRO MorPho!ogical and sfr'uc‘l'ur'al alf.er'aﬂons NERDHNA
)/ in limb muscles in COPD patients

100

WEAKNESS

, MITOCHONDRIAL SHIFT IN
p DYSFUNCTION FIBER-TYPE

POOR
OXIDATIVE -
CAPACITY ) / X
cs 1o HaOH ’\\ -

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




VERONA
RESPIRO 7-8 APRILE

2017

Muscle changes observed in COPD meets the criteria
of Sarcopenia

Age and Ageing 2010; 39: 412423 ©The Author 2010, Published by Oxford University Press on behalf of the British Geriatrics Sodiety.
doi 10,1093/ ageing/afgd34 This is an Open Access artide distributed under the terms of the Creative Commons Attribution
Published electronically |3 April 2010 MNon-Commerdal License (httpforeativecommons.orgflicenses’by-naL5/),
which permits unrestricted non-commercial use, distnbution, and reproduction in

any medium, provded the onginal work is properly 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 BAETENS?, JURGEN M. BAUER®, YVES BOIRIE,

ToMMY CEDERHOLM®, FRANCESCO LANDI®, FINBARR C. MARTINT, JEAN-PIERRE MICHEL®,

YVES ROLLAND?, STEPHANE M. SCHNEIDER'®, Eva TOPINKOVA'', MAURITS VANDEWOUDE'?,
MAURO ZAMBONI'?

Table |. Criteria for the diagnosis of sarcopenia

Diagnosis 1s based on documentation of cntenon 1 plus (criterion 2 or
criterion 3)

[ U U U U N U N NN (AN TR CNNN NN NN URE U U U U TR TR U U TR NN U U NN U NN U TN U U TN LN U TN U NN NN UNNN U UNNN U U U UNN NN TN TN TN U N TN U U U

. Low muscle mass
2. Low muscle strength
3. Low physical performance
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s VERONA
RESPIR Prevalence of Sarcopenia according to TR

EWGSOP criteria by GOLD stage in
622 subjects with stable COPD

Jones SE et al, Thorax 2015
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Drivers of lean body mass loss
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Age-related decrease in

muscle area, knee extensor strenght and
aerobic capacity in 78 healthy persons
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Rossi AP et al. J Geront 2011

Area del muscolo (cm?) Infiltrazione lipidica del muscolo (cm?)
P<0.001 P<0.001
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Factors Leading to COPD Sarcopenia
American Thoracic Society (mod)

Disuse
Inflammation
Oxidative Stress- Smoking
Exacerbations
Malnutrition
Corticosteroids
Vitamin D deficency

Am J Respir Crit Care Med Vol 189, Iss 9, pp el5—e62, May 1, 2014
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Bed rest and muscle mass-2

Healthy Young Healthy Adults Aging Inpatients
28 Days Inactivity 10 Days Inactivity 3 Days Hospitalization
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Bossenbroek et al, 2011
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A Role in Chronic Obstructive Pulmonary Disease Skeletal Muscle Dysfunction

Esther Barreiro'2, Victor |. Peinado?3, Juan B. Galdiz*, Elisabet Ferrer?3, Judith Marin-Corral’,
Francisco Sanchez'2, Joaquim Gea'Z, and Joan Albert BarberaZ3, on behalf of the ENIGMA in COPD Project

Oxidative stress is a
contributor to COPD
muscle dysfunction
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Quadriceps peak torque in patients with acute
exacerbations and after 90 days of follow-up
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Mechanisms leading to muscle dysfunction in acute exacerbations

A EXACERBATION
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Acute Chronic
-Proximal and distal muscle -Proximal muscle weakness after
weakness after 5-7 days of long-term treatment with low
high dose intravenous doses of oral corticosteroids
treatment
-prognostic negative factor on
-Recovery after treatment survival in patiens with COPD
cessation prolonged up to 6
months
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Malnutrition risk and COPD
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Lancet Diabetes Endocrinel. 2014 October
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Limb muscle dysfunction is defined as the morphological
and functional changes that are seen in limb muscles in
patients with COPD

I

Limb muscle dysfunction is an important systemic
consequence of COPD, because of its impact on physical
activity, exercise tolerance, quality of life, and even
survival.
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RESPIRO Relation between muscle mass and strength
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and clinical outcomes in patients with COPD
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Disuse
Inflammation
Smoking
Exacerbations
Malnutrition
Corticosteroids
Vitamin D deficency
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COPD Sarcopenia: Treatment options

& Exercise/training
e Protein
supplementation

e Supplementation

Supplementation with exercise training
Neuromuscular stimulation
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Non solo Sarcopenia
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FvC
Step 1:
Step 2:

Step 3:

FEV ,

Step 1:

Step 2:
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Predittori di FVC e FEV1

in maschi con eta compresa tra 67-78 anni

altezza

SAD

FFM

altezza

SAD

Verona ABC Study

— r? = 0.30

I - - 0.44
I, - < 047

] r2 = 0.19
- ] r2 = 0.33

Santana et al, Am J Clin Nutr 2001
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= Rischio relativo di peggioramento di FEV1 in relazione
alle categorie di composizione corporea
dopo aggiustamento per sesso e fumo

|
|
: : OR 2.78 p=0.03
Categorie di SAD g e
Incremento vs stabilita-riduzione I
:
|
|
Categorie di FFM ¢ OR 2.75 p=0.03
Decremento vs stabilita | IC 1.09-6.90
:
|
|
Cateqorie di peso - OR 1.30 NS
o ' | IC 0.52-3.24

Incremento-stabilita vs riduzione
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L | | | | | | |
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Rossi et al, Int J Obes 2008
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peggioramento del FEV1 in base alla modificazione

della composizione corporea
dopo aggiustamento per sesso e fumo

20 - J%
OR |
al Obesi
a sarcopenici
12
10
8-
6 -
4-
5 _ ﬁSAD aumentato
o | SAD stabile
FFM ridotta FFM stabile
* p<0.05

Rossi et al, Int J Obes 2008




