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QUELLES
RECOMMANDATIONS ?

@
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Workd Heaith
Ovganization

Physical activity for adults
and older adults

e
v Benefits health 4 Type Il Diabetes

Zz Improves sleep Cardiovascular disease

Falls, depression etc. -30%

g Maintains healthy weight

&> Manages stress Joint and back pain -25%

0 Improves quality of life Cancers (colon and breast) -20%

Some is good, Make a start today: Every minute
more is better it's never too late counts

Be active

;
§

moderate intensity o o, vigorous intensity
per week c /o0, per week
ncreased breathing breathing fast
able 1o 1alk

Cyele week

ﬂ ptn on at least »
GEVEY: 1

For older adults, to reduce the
chance of frailty and falls

Improve balance

2 days a week



/ Activité physique \

Tout mouvement corporel produit par les muscles squelettiques,
quel gue soit le but, s'accompagnant d'une augmentation de la
depense énergétique

Sport
Sous-ensemble de I'AP, spécialisé
et organisé, sous forme de
compétition, le plus souvent
impliquant des organisations ou
clubs

[ O
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Activité physique adaptée
Ensemble des activités physiques et sportives adaptées aux capacités des
personnes (enfants ou adultes) atteintes de maladie chronigue ou de
handicap

Exercice (physique)
Activité physique et/ou sportive
planifiée, structurée et répetee,

realisée dans le but de

maintenir ou ameéliorer la santé
et les capacités physiques

7~ N

Inactivité physique
Niveau insuffisant d’activité
physique d’intensité moderée a
élevée
(niveau < recommandations)

4
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Sédentarite

Situation d'éveil caractérisée par
une faible dépense energétique
en position assis ou allongée

= dépense énergétigue a peine
supeérieure a celle de repos /
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Activité physique

septembre 2026

4 N

Inactivité physique
Niveau insuffisant d’activité
physique d’intensité moderée a
élevée
(niveau < recommandations)

Inactif

I

+ Sédentarité =
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Sédentarité
Situation d’éveil caractérisee par
une faible depense energetique
en position assis ou allongee

= dépense énergétigue a peine

K supérieure a celle de repos
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INTERET DE L’ACTIVITE PHYSIQUE
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LE CERCLE VICIEUX DU DECONDITIONNEMENT

Maladie primaire

Amélioration dyspnée

Réhabilitation

Exercice
Activité
maintenue
Maladie secondaire
Ce n’est pas une fatalite ! D’aprés Young, 1983.

Réadaptation Respiratoire - DES de MPR



Enjeu ¢

Bouger de facon
durable

Modlification des
habitudes de vie

Réadaptation Respiratoire - DES de MPR
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LE MODELE DE LA BPCO
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LE MODELE DE LA BPCO

Figure. Representative CT Images Depicting the Spectrum of Dysanapsis Quantified as the Airway to Lung Ratio Among Older Adults

Free of Standard COPD Risk Factors

Asthme dans I'enfance

et parental

Tabagisme maternel

Antécédents de
bronchite,

FEV, (z—score)
i

-1

-2

T
10 20 30 40 50
Age, years.
Average (39%)  —— Below average (32%)
—— Early below average, accelerated decline (4%)

—— Persistently high (12%)
—— Persistently low (6%)
—— Early low, accelerated growth, normal decline (8%)

pneumopathies,
rhinites allergiques,
eczéma

Figure 1: Trajectories of lung function (FEV, z-score) from 7 to 53 years of age

Facteurs
génétiques

aiblesse des
muscles
squelettiques

Cachexie

Inflammation systémique
Cytokines: IL-18, IL-6, IL-'I 8, TNFa
Protéines de phuse aigué : CRP, SAA

Maladies cardiovasculaires,
cardiopathies ischémiques,
insuffisance cardiaque
congestive, hypertension

Maladies métaboliques
Diabéte

Syndrome métabolique
Obésité

Maladies osseuses :
Ostéoporose

Ostéopenie

Dépression

Barnes P Chronic obstructive pulmonary disease: effects beyond the lungs; PLoS Med. 2010 ; Bui DS. Childhood predictors of lung function trajectories and future COPD risk: a prospective cohort study from the first to the sixth decade of life. Lancet Respir Med. 2018
Smith BM. Association of Dysanapsis With Chronic Obstructive Pulmonary Disease Among Older Adults. JAMA. 2020, Stolz D. Towards the elimination of chronic obstructive pulmonary disease: a Lancet Commission. Lancet. 2022.

Vameghestahbanati M. Association of dysanapsis with mortality among older adults. Eur Respir J. 2023
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BPCO ET DEFICIENCE/INCAPACITE

Insuffisance respiratoire
Airway obstruction
— . LUNG Progressive dynamic hy
Dysfonction ventilatoire VOLUME
Faiblesse diaphragmatique FRC

I E 3
Insp Exp

Connolly CK, Dysfunctional breathing in COPD, Thorax 2003

Silva CS, Dynamic hyperinflation during activities of daily living in COPD patients. Chronic Respiratory Disease. 2015

Priori R, The effect of posture on asynchronous chest wall movement in COPD. J Appl Physiol (1985). 2013

Sharma BB, Diaphragmatic dysfunction in chronic obstructive pulmonary disease. Lung India. 2019

Swallow EB et al. Quadriceps strength predicts mortality in patients with moderate to severe chronic obstructive pulmonary disease. Thorax. 2007
Seymour JM et al. The prevalence of quadriceps weakness in COPD and the relationship with disease severity. Eur Respir J. 2010

Oliveira, Cristino C.Falls prevalence and risk factors in people with chronic obstructive pulmonary disease: a systematic review. Respiratory Medicine 2021
Pumar MI, Anxiety and depression-Important psychological comorbidities of COPD. J Thorac Dis. 2014
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309% des BPCO chuteur

BPCO ET DEFICIENCE/INCAPACITE 24 % chutes > 2/ an

. o Sarcopénie / déconditionnement sl
Insuffisance respiratoire ) 3 ‘;
musculaire =
—— TE- 0.4
=S5 N 02~ | —— Normal quadriceps strength

----- Reduced quadriceps strengh

Follow-up (years)

Dysfonction ventilatoire Trouble d’équilibration / chute } " | '-L- ; ‘

N Figure 2 Transplant-free survival for patients with normal and reduced
quadriceps strength, as defined by a quadriceps maximal voluntary
contraction force >120% or <120% of body mass index. The curves are
significantly different, p=0.017.

»{ 9 * COPD

Coronell
. . . 7 ) 357 | Orozco-Levi
Faiblesse diaphragmatique { Dénutrition } oo ‘Gt

Connolly CK, Dysfunctional breathing in COPD, Thorax 2003
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Silva CS, Dynamic hyperinflation during activities of daily living in COPD patients. Chronic Respiratory Disease. 2015 5] i\}\.

Priori R, The effect of posture on asynchronous chest wall movement in COPD. J Appl Physiol (1985). 2013 —--===7=27 722752277 zﬁ/,/ .

Sharma BB, Diaphragmatic dysfunction in chronic obstructive pulmonary disease. Lung India. 2019 overuasnon PoEn [‘ 9 y ’ : y Y ) y ?
Swallow EB et al. Quadriceps strength predicts mortality in patients with moderate to severe chronic obstructive pulmonary disease. Thorax. 2007 ' ~ ' SR EER AR o’ime_‘?;: o d;‘z e
Seymour JM et al. The prevalence of quadriceps weakness in COPD and the relationship with disease severity. Eur Respir J. 2010 w@

Figure 5 - A comparison of endurance time plotted against the force-
time index between individuals with COPD and healthy control subjects.
Relative force-time index of repeated contractions = (contraction

force X maximium voluntary contraction) X duty cycle, where duty
cycle = time of contraction X total time of cycle. t,,, = endurance time.

limit

Oliveira, Cristino C.Falls prevalence and risk factors in people with chronic obstructive pulmonary disease: a systematic review. Respiratory Medicine 2021
Pumar MI, Anxiety and depression-Important psychological comorbidities of COPD. J Thorac Dis. 2014
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BPCO ET DEFICIENCE/INCAPACITE

) . . Sarcopénie / déconditionnement
Insuffisance respiratoire )
musculaire

Dysfonction ventilatoire Trouble d’équilibration / chute }

—

Faiblesse diaphragmatique { Dénutrition

Connolly CK, Dysfunctional breathing in COPD, Thorax 2003

Silva CS, Dynamic hyperinflation during activities of daily living in COPD patients. Chronic Respiratory Disease. 2015

Priori R, The effect of posture on asynchronous chest wall movement in COPD. J Appl Physiol (1985). 2013

Sharma BB, Diaphragmatic dysfunction in chronic obstructive pulmonary disease. Lung India. 2019

Swallow EB et al. Quadriceps strength predicts mortality in patients with moderate to severe chronic obstructive pulmonary disease. Thorax. 2007
Seymour JM et al. The prevalence of quadriceps weakness in COPD and the relationship with disease severity. Eur Respir J. 2010

Oliveira, Cristino C.Falls prevalence and risk factors in people with chronic obstructive pulmonary disease: a systematic review. Respiratory Medicine 2021
Pumar MI, Anxiety and depression-Important psychological comorbidities of COPD. J Thorac Dis. 2014
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Altération cognitive

Anxété / dépression / Stress
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COGNITION ET BPCO

Psychomotor speed

Psychomotor speed

45.0%
40.0%
35.0%
30.0%

Cognitive )
flexibility * RO Planning
Verbal memo}y Wbrking memory

COPD Controls

Figure 2 Domain-specific cognitive impairment in patients with COPD and controls
without comorbidities. Proportion of patients with COPD and controls with
impairments in the domains psychomotor speed (16.7% vs 0.0%; P=0.039;), planning
(16.7% vs 0.0%; P<<0.001), working memory (38.9% vs 14.0%; P=0.140), verbal memory
(22.2% vs 16.3%; P=0.262), and cognitive flexibility (44.4% vs 11.6%; P<<0.001).

Low Average [ Low [l Very Low

I Above Average [ Average

9% o
Study ES (95% Cl) Waight
Any cognitive impairment
Dal Negro 2014 —— 0.44 (0.38, 0.51) 19.86
Dodd 2015 = 0.38 (0.36, 0.40) 21.49
Grant 1982 —— 0.42 (0.35, 0.49) 19,65 %)
Incalzi 2006 —— 0.10 (0.06, 0.17) 18.74 Verbal memory Working memory
Schure 2016 —— 0.29 (0.24. 0.35) 2027 —  COPD —— Controls
Subtotal (12 = 94.3%%, p =040) i 032(0.23.042) 10000

Figure | Domain-specific cognitive impairment after correcting for myocardial
Mtlougnm impairment Tfa:ctic?n,npe;rhﬁ:xl \I/'as:ullar ::I‘itsears:, th?:‘niplfeg:‘a,'cltini;arlly riev:ntfsyzp::sms ':hf
Chang 2012 - 005(002.007 947 COPD and control with impairments in the dommalns peyehomoror speed (17.8%
Dal Negro 2014 —— 0.33(0.27,0.39) aqn vs 3.3%; P<<0.001), planning (17.8% vs 1.1%; P<<0.001), working memory (32.3% vs
Dulohery 2015 —— 063 (0.53,0.72) 8.90 14.4%; P=0.035), verbal memory (33.3% vs 12.2%; P=0.002), and cognitive flexibility
Incalzi 2002 — 0.22(0.17,0.28) 9.32 (43.3% vs 12.2%; P<0.001).
Incalzi 2006 —a— 0.33(0.25. 0.41) 9.08
Karamauli 2015 —_— 0.40 (0.27, 0.55) 8.13
Martinez 2014 - 0.17 (0.16,0.19) 981
Ozyemici Taskiran 2015 —— 0.23(0.16, 0.30) 9.08
Singh 2013 —a— 0.27 (0.22,0.32) 9.38
Thakur 2010 | 0.05 (0.04,0.07) 959 ”
Venowe 212 —_— om0208) 812 Prévalence de
Sublotal (1*2 =97.65%, p =0.00) 0’ 0.25(0.17.0.35) 100.00 o
25 %
1 1
25 5

Prevalence

Fig. 2. Meta-analysis for studies with cognitive impairment and MCI in patients with COPD.

Klein M, et al. Impact of chronic obstructive pulmonary disease (COPD) on attention functions. Respir Med. 2010
Dodd JW et al. Cognitive function in COPD. Eur Respir J. 2010
Cleutjens FA, et al. Domain-specific cognitive impairment in patients with COPD and control subjects. Int J Chron Obstruct Pulmon Dis. 2016

Yohannes AM et al. Cognitive Impairment in Chronic Obstructive Pulmonary Disease and Chronic Heart Failure: A Systematic Review and Meta-analysis
of Observational Studies. J Am Med Dir Assoc. 2017

Réadaptation Respiratoire - DES de MPR

0%

13.55%

I 21.82% I

15.02%

26.17%

2202% 17.51% 16.51%

20.49%

Reaction Psychomotor Executive Memory Complex Cognitive Processing  NCI

time
(n=214)

attention
(n=212)

speed functioning (n=214)
(n=218)  (n=217)

flexibility ~ speed
(n=213)  (n=220)

(n=205)
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COGNITION ET BPCO

Vascular

. Atherosclerosis
disease

Oxygen-dependent
enzymes

Neuronal

Hypoxia

Endothelial
dysfunction

Oxidative stress

(Inflammation
e.g. CRP, IL-6,
IL-1B, TNF-o)

(Cigarette smoke
e.g. heavy metals,
nicotine)

FIGURE 1. Possible mechanisms contributing to neuronal damage in chronic
obstructive pulmonary disease. CRP: C-reactive protein; IL: interleukin; TNF: tumour

necrosis factor.

Klein M, et al. Impact of chronic obstructive pulmonary disease (COPD) on attention functions. Respir Med. 2010

Dodd JW et al. Cognitive function in COPD. Eur Respir J. 2010

Cleutjens FA, et al. Domain-specific cognitive impairment in patients with COPD and control subjects. Int J Chron Obstruct Pulmon Dis. 2016

Yohannes AM et al. Cognitive Impairment in Chronic Obstructive Pulmonary Disease and Chronic Heart Failure: A Systematic Review and Meta-analysis

of Observational Studies. ] Am Med Dir Assoc. 2017
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—> Prise en charge
MPR

READAPTATION
RESPIRATOIRE
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QUELS SONT LES OBJECTIFS DE LA PREMIERE
CONSULTATION ?

* Y a-t-il une indication ?

L’inactivité physique et la sédentarité sont des facteurs de risque d’aggravation de la
maladie.

L’objectif pour le patient est un changement de comportement a long terme.

Tout patient BPCO ayant une dyspnée d’effort doit étre orienté vers une structure de
réadaptation respiratoire.

Réadaptation Respiratoire - DES de MPR
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QUELS SONT LES OBJECTIFS DE LA PREMIERE
CONSULTATION ?

 Existe-t-il d’autre déficience / incapacité / limitations ?

* Et notamment une atteinte de I"appareil locomoteur

 Existe-t-il un risque cardiologique ?

o A-t-il compris I'intérét de la prise en charge ?

Réadaptation Respiratoire - DES de MPR
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EVALUATIONS AVANT READAPTATION RESPIRATOIRE

* Quantification de I’atteinte nutritionnelle
e Poids
e Habitudes alimentaires

» Histoire pondérale

* Quantification de I’atteinte respiratoire : mesure de la
PIMax ?

* Facteurs limitant a I’effort et niveau de performance :
EFX?

Tunsupon P. The Influence of Body Composition on Pulmonary Rehabilitation Outcomes in Chronic Obstructive Pulmonary Disease Patients. Lung. 2017

Gurgun A, Effects of nutritional supplementation combined with conventional pulmonary rehabilitation in muscle-wasted chronic obstructive pulmonary disease: a prospective, randomized and controlled study.
Respirology. 2013

Lattanzi G, Effect of Macronutrients or Micronutrients Supplementation on Nutritional Status, Physical Functional Capacity and Quality of Life in Patients with COPD: A Systematic Review and Meta-Analysis. ] Am Nutr
Assoc. 2024

Stringer W. The Role of Cardiopulmonary Exercise Testing (CPET) in Pulmonary Rehabilitation (PR) of Chronic Obstructive Pulmonary Disease (COPD) Patients. COPD. 2018

Réadaptation Respiratoire - DES de MPR 23
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COMPOSITION DU PROGRAMME DE SOIN DE ROGER

Metire en place une
Travail de la mécanique activiié p[hygﬁ@ﬂ@@ Gi[D) I]@lm
ventilatoire
court

Travail en endurance

Education thérapeutique
«« Aérobie » P q

Renforcement musculaire

e — « Puissance »

/ s * "
.
. o, N . 7 Renforcement ™ .
. 14 o . ‘ ’
( Travail spécifique h él . muscles \
d’équilibre ¢ ) ? h ( inspiratoires
* 2 n
. . * . i = .
\ . . / .
" e = * /
Ammous O, Inspiratory muscle training, with or without concomitant pulmonary rehabilitation, for chronic obstructive pulmonary disease (COPD). Cochrane Database Syst Rev. 2023 \ e | -
s .
“ \ s B /
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ENFORCEMENT
MUSCULAIRE

(a4

26

Réadaptation Respiratoire - DES de MPR



EVALUATION DE LA FORCE MUSCULAIRE

e Mesure quadricipitale

* Force statique avec dynamomeétre

Mesure échographique trophicité musculaire

3.76cm

10.27cm
5.73cm?

MDP = 7,5 Nm

* Mesure d’endurance = test de lever de chaise

Test de lever de chaise sur une minute

+ 5 répétitions = HR mortalité 0,58

Morita AA , Best Protocol for the Sit-to-Stand Test in Subjects With COPD, Respie. Care. 2018

Reychler G, One minute sit-to-stand test is an alternative to 6MWT to measure functional exercise performance in COPD patients, Clin Respir J. 2018
Puhan MA, Simple functional performance tests and mortality in COPD, Eur Respir J 2013

Fonseca J, Handgrip Strength as a Reflection of General Muscle Strength in Chronic Obstructive Pulmonary Disease, COPD 2021
Vaidya T, Determining the minimally important difference in quadriceps strength in individuals with COPD using a fixed dynamometer, Int J Chron Obstruct Pulmon Dis 2018
Deng M, Ultrasound assessment of the rectus femoris in patients with chronic obstructive pulmonary disease predicts poor exercise tolerance: an exploratory study, BMC Pulm Med 2021

Réadaptation Respiratoire - DES de MPR



ET LES MEMBRES SUPERIEURS
Handgrip

* 6 min pegboard and ring test (6PBRT)
e Unsupported Upper-Limb Exercise Test (UULEX)
* Grocery Shelving test AL

Glittre Activities of daily living test

S 9 &)
A\ — - x
- ?

¢ 10m

Janaudis-Ferreira T, Relationship and responsiveness of three upper-limb tests in patients with chronic obstructive pulmonary diseases, Physiother Can 2013

Hill CJ , Measurement of functional activity in chronic obstructive pulmonary disease: the grocery shelving task, J Cardiopulm Rehabil Prev 2008

Janaudis-Ferreira T, How should we measure arm exercise capacity in patients with COPD2 A systematic review. Chest 2012

Moreira FBR, Replacement of the 6-Min Walk Test With Glittre ADL Test and Scores From the PFSDQ-M and HAP Questionnaires in the BODE Index. J Cardiopulm Rehabil Prev. 2018
Gulart AA, The Glittre-ADL Test Cut-Off Point to Discriminate Abnormal Functional Capacity in Patients with COPD, COPD 2018

Réadaptation Respiratoire - DES de MPR
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RENFORCEMENT MUSCULAIRE PERIPHERIQUE

Fréquence

Intensité
|

Type
|

Temps / durée
|

N = = — T

Surcharge
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RENFORCEMENT MUSCULAIRE PERIPHERIQUE

Topcuoglu C, Comparison of the effects of high and low-moderate load lower limb resistance training on muscle strength and exercise capacity in individuals with COPD: A systematic review and meta-analysis. Heart Lung. 2024
Nyberg A, Effects of Low-Load/High-Repetition Resistance Training on Exercise Capacity, Health Status, and Limb Muscle Adaptation in Patients With Severe COPD: A Randomized Controlled Trial. Chest. 2021

Cheng SWM, Pulmonary Rehabilitation Using Minimal Equipment for People With Chronic Obstructive Pulmonary Disease: A Systematic Review and Meta-Analysis. Phys Ther. 2023

Silva BS, Resistance Training With Elastic Tubing Improves Muscle Strength, Exercise Capacity, and Post-Exercise Creatine Kinase Clearance in Subjects With COPD. Respir Care. 2019

de Lima FF, Elastic Resistance Training Produces Benefits Similar to Conventional Resistance Training in People With Chronic Obstructive Pulmonary Disease: Systematic Review and Meta-Analysis. Phys Ther. 2020

McNamara RJ, Water-based exercise training for chronic obstructive pulmonary disease. Cochrane Database Syst Rev. 2013

Lau CW, Effect on muscle strength after blood flow restriction resistance exercise in early in-patient rehabilitation of post-chronic obstructive pulmonary disease acute exacerbation, a single blinded RCT. Chron Respir Dis. 2023

Réadaptation Respiratoire - DES de MPR
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RENFORCEMENT MUSCULAIRE PERIPHERIQUE

Force (ou résistance) ou Endurance/ Endurance
puissance Force
Fréquence 4-6 jours/sem. 2-4 jours/sem. 2-4 jours/sem.
Maintien 1 a 2x/sem.
Intensité 80-90% de la 1 RM 70-85% de la 1 RM 30-60% de la 1 RM

Répétitions

1-3 séries de 1 a 8 répétitions

3 séries de 8 a 12 répétitions

1-3 séries de 10 a 20

répétitions
Période de repos 2-3 minutes 1-2 minutes 1 minute
Progression 2-10% (si 1-2 répétitions Début : 60-70% 1RM 20 séances
suppl.)

Objectifs

Augmentation de la masse
musculaire, de la force, de la
densité osseuse

Hypertrophie, masse
musculaire, force, densité
osseuse, endurance

Capacités aérobies et
oxydatives, capillarisation,
amélioration endurance

Réadaptation Respiratoire - DES de MPR

PULMONARY
REHABILITATION
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RENFORCEMENT MUSCULAIRE PERIPHERIQUE

N = = —

2 a 3 fois par semaine

Adapté a la mesure initiale

Force Ml — Endurance MS

20 séances

Selon les symptomes / progression

n Respiratoire - DES de MPR

Principes des techniques physiques
Spécificité des techniques
Effet dose dépendant

Personnalisation

Avee

les moyens
du bord !
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TRAVAIL
GLOBAL
ENDURANT
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ADAPTATION CARDIO-RESPIRATOIRE

» EFX avec mesure des échanges gazeux

* Test navette (ISWT) MCID = 47,5m

e Test d’endurance MCID = 100s ou + 33%
e Test navette (ESWT) MID = 61s ou 82m

 Test de 6 minutes de marche [UASIRIPLTCReK]

» Attention effet d’apprentissage 24-29m

Holland AE, , An official European Respiratory Society/American Thoracic Society Technical Standard: field walking tests in chronic respiratory disease, Eur Respir J 2014
Borel B, Prospective validation of the endurance shuttle walking test in the context of bronchodilation in COPD, Eur Respir J 2014

Kon SSC, The 4-metre gait speed in COPD: responsiveness and minimal clinically important difference, Eur Respir J 2014

Puente-Maestu L, Clinical relevance of constant power exercise duration changes in COPD, Eur Respir J 2009

Réadaptation Respiratoire - DES de MPR
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TRAVAIL GLOBAL ENDURANT

* Fréquence efficace 2 2 minimum 3 x/semaine

Control Moderate (50%) Vigorous (75%) Near maximal (95%)

Figure 2 Increase in maximal oxygen uptake (VOZmax} as a
function of training intensity. *P < 0.05 versus baselinge;
2P < 0.05 versus control; P < 0.05 versus control and moderate
(Reproduced from Gormley et al.,"” with permission).

(a) 151 Increase in Woq
14 4 e o
5 131 '
* Intensité efficace ? A o Intensité
2 14 o O ~ hd
] °
127 Increase in Maximal Oxygen Uptake: Intensity ‘ab g 10 4 * u Selon Ies symptomes * 4 a 6 /] o
a 9 4 ] © ou
E 10 v . v
N . ‘ B S T au SV1
E . (b) Training Intensity
o‘é 61 { // E’ 2.0 Increase ianeﬂk per hour of exercise training ou
: | % / L . a la FC de test de 6 min de marche
: 7 5 e
® o // 4 s
oL 7772 /A // /A ‘;
Ei

50 60 70 80 90 100 110
Training Intensity

'S
o

Garvey C, et al. Pulmonary Rehabilitation Exercise Prescription in Chronic Obstructive Pulmonary Disease: Review of Selected Guidelines: AN OFFICIAL STATEMENT FROM THE AMERICAN ASSOCIATION OF CARDIOVASCULAR AND PULMONARY REHABILITATION. J Cardiopulm Rehabil Prev.
2016.

Spruit MA et al. ATS/ERS Task Force on Pulmonary Rehabilitation. An official American Thoracic Society /European Respiratory Society statement: key concepts and advances in pulmonary rehabilitation. Am J Respir Crit Care Med. 2013
Morris NR et al.. Exercise training in COPD: What is it about intensity¢ Respirology. 2016

Fabre C et al. Relationships between heart rate target determined in different exercise testing in COPD patients to prescribed with individualized exercise training. Int J Chron Obstruct Pulmon Dis. 2017
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TRAVAIL GLOBAL ENDURANT

e Type : continue ou interval training ?

Interval Continuous

Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI

Mean Difference
IV, Random, 95% CI

Interval Continuous Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Ci IV, Random, 95% CI
Amardottir et al., 2007 11 7 28 1 12 32 103% 0.00[-4.90, 4.90] —
Coppoolse etal., 1999 12 17 10 5 18 11 11% 7.00[-7.97 21.97]
Ercinetal., 2020 52 7 24 487 2 23 29.0% 5.30(2.38,8.22) =
Gloeckl etal., 2012 14 7 30 13 6 30 226% 1.00[-2.30, 4.30] B
Kaltsakas et al., 2017 19 4 12 16 10 12 66% 3.00[-3.09, 9.09] S| - —
Mador et al., 2009 10 13 21 115 131 20 39% -1.50[-9.49 6.49] —_—r
Nasis et al., 2009 14 92 21 10 92 21 80% 4.00[-1.56, 9.56)
Puhan etal,, 2006 85 12 43 87 104 44 111% -0.20[-4.92 452 E———
Vargaetal,, 2007 14 12 17 12 9 22 53% 2.00[-4.83, 8283 —r—
Vogiatzis et al,, 2002 14 152 18 13 235 18 15% 1.00[-11.93,13.93
Vogiatzis etal., 2005 10 152 10 9 235 9 08% 1.00[F17.01,19.01)
Total (95% Cl) 234 242 100.0% 2.40 [0.83, 3.97] ®
Heterogeneity: Tau?= 0.00; Chi*=8.29, df= 10 (P = 0.60); F= 0% _50 _1*0 3 1*0 240
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Figure 2. Comparison of the effect of IET versus CET on peak work rate (WR.) in Watts.

5.1.1 BMI<30Kg/m2
Amardottir et al., 2007 -07 17 28 -07 16 32 118%

Gloeckl etal., 2012 -08 16 30 -06 14 30 13.0%
Kaltsakas etal., 2017 006 12 11 08 12 169%
Nasis etal., 2009 0318 21 -02 18 21 82%
Varga etal., 2007 -06 22 17 -07 26 22 53%
Vogiatzis et al., 2002 19 06 18 -17 06 18 208%
Subtotal (95% Cl) 126 135 75.9%

Heterogeneity: Tau*= 0.10; Chi*= 8.65, df=5 (P = 0.12); F= 42%
Test for overall effect Z=1.72 (P = 0.09)

5.1.2 BMI>30 Kg/im2

Ercinetal,, 2020 -35 05 24 -26 03 23 241%
Subtotal (95% CI) 24 23 241%
Heterogeneity: Not applicable

Test for overall effect. Z=7.52 (P < 0.00001)

Total (95% ClI) 150 158 100.0%
Heterogeneity: Tau*= 0.15; Chi*=17.35, df=6 (P = 0.008); F= 65%
Test for overall effect Z=2.40 (P=0.02)

Test for subaroup differences: Chi*= 5.49, df=1 (P=0.02), F= 81.8%
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Alexiou C, Effect of interval compared to continuous exercise fraining on physiological responses in patients with chronic respiratory diseases: A systematic review and meta-analysis. Chron Respir Dis. 2021
Tian X, A Network Meta-Analysis of Aerobic, Resistance, Endurance, and High-Intensity Interval Training to Prioritize Exercise for Stable COPD. Int J Chron Obstruct Pulmon Dis. 2024
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Figure 3. Comparison of the effect of IET versus CET on dyspnoea (Borg’s scale CR 0-10). Subgroup analysis by BMI (<30 kg/m?).
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Bourdeau et al. Respir Physiol Neurobiol 2021
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Nahmias O, Ventilatory adaptation during eccentric cycling in patients with severe COPD: Potential implications for exercise training. Respir Physiol Neurobiol. 2021.
Bourbeau J, Eccentric versus conventional cycle training to improve muscle strength in advanced COPD: A randomized clinical trial. Respir Physiol Neurobiol. 2020

Inostroza M, Effects of eccentric vs concentric cycling training on patients with moderate COPD. Eur J Appl Physiol. 2022
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TRAVAIL GLOBAL ENDURANT

N = = — =

3 a 5 fois par semaine

Seuil de dyspnée ou FC au TD6M ou SV1 |

Endurance ? Interval Training ? |

Avu moins 20 a 60 min

Selon la dyspnée ou la FC

Réadaptation Respiratoire - DES de MPR
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ET LOXYGENE DANS TOUT CA ?

NONOYAMA M, OXYGEN THERAPY DURING EXERCISE TRAINING IN CHRONIC OBSTRUCTIVE PULMONARY DISEASE. COCHRANE DATABASE OF SYSTEMATIC REVIEWS 2007
SPIELMANNS M, EFFECTS OF OXYGEN SUPPLY DURING TRAINING ON SUBJECTS WITH COPD WHO ARE NORMOXEMIC AT REST AND DURING EXERCISE: A BLINDED RANDOMIZED CONTROLLED TRIAL. RESPIR CARE. 2015
BRANSON RD. OXYGEN THERAPY IN COPD. RESPIR CARE. 2018
CHEN X, EFFICACY OF RESPIRATORY SUPPORT THERAPIES DURING PULMONARY REHABILITATION EXERCISE TRAINING IN CHRONIC OBSTRUCTIVE PULMONARY DISEASE PATIENTS: A SYSTEMATIC REVIEW AND NETWORK META-ANALYSIS. BMC MED. 2024
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OXYGENOTHERAPIE

VNI : si
hypercapniques

e |ndication

* AU repos :

* BPCo + Pao2 < 55

 BPCO + 60 mmHg + signes cliniques d’hypoxie tissulaire
* De déambulation :

e TDém ou EFX:

* Baisse de PaO2 < 60 ou baisse de SpO2 d’au moins 5% et >90%

* Répondeurs :

* Patients les moins séveére

Saturation
Sp02 = 95% —> Pao2 > 60-70
mmHg
Sp02 < 95% > Pao2 < 6o0mmHg

» Réglage :

* Saturation = 90%

Réadaptation Respiratoire - DES de MPR




Brief BESTest
r Balance Evaluation Systeme Test (BESTest) ICC interrater 0,97 ; intrarater 0,82
P REV EN Tl ON D ES ( H u TES ICC interrater 0,85 ; intrarater 0,88 Cutt off 16,5
sensitivity 81% , specificity 73% MDC95 4.9
MDCy; 6,3 sensitivity 81% , specificity 73%

* Pensez a I’évaluer! Berg Balance scale

ICC interrater 0,94 ; intrarater 0,52 TUG
itivity 73% , ificity 77%
sensitivity o, specificity 0 ICC 0,94

* Programme de réadaptation respiratoire More studies needed MDC 1,845

MDC 3,5 to 6.2 2

» Amélioration des performances musculaires

* Amélioration de I’endurance cardiorespiratoire

180°

* Amélioration des capacités attentionnelles ? = =

* Travail spécifique fonctionnel

Chauvin S, Which balance cubcomponent distinguish between fallers and non-fallers in people with COPD Int Journal of Chronic Obst Pulm Dis 2020

Jacome C, Validity, reliability, and ability to identify fall status of the berg balance scale, BESTest, Mini-BESTest, and Brief-BESTest in patients with COPD. Phys Ther 2016
Ozalevil S, Association between disease- related factors and balance and falls among the elderly with COPD: a cross-sectional study. Aging Clin Exp Res 2011

Gloeckl R, Whole-body vibration training versus conventional balance training in patients with severe COPD-a randomized, controlled trial. Respir Res. 2021
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ENTRE EVALUATION ET THERAPEUTIQUE

* Montée d’escaliers
 Stair climb power test
* 18 marches
» Libre

Raig M, Associations of the stair climb power test with muscle strength and functional performance in people with chronic obstructive pulmonary disease: a cross-sectional study . Phys Ther 2010
Dubé BP, Stair-Climbing Capacity as a Marker of Improvement Following Pulmonary Rehabilitation . J Cardiopulm Rehabi Pre 2017
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COGNITION ET BPCO

* Quelles interventions ?

Vascular
disease

Endothelial
dysfunction

(Inflammation

Atherosclerosis

Oxygen-dependent
Hypoxia

enzymes Neuronal

Oxidative stress

(Cigarette smoke
e.g. heavy metals,

nicotine)

FIGURE 1. Possible mechanisms contributing to neuronal damage in chronic

obstructive pulmonary disease. CRP: C-reactive protein; IL: interleukin; TNF: tumour

r e e.g. CRP, IL-6,

* Le dépister ++ IL-1B, TNF-0/)
* Ameélioration de la qualité du sommeil ?
* Traitement de la dépression ? necrosis factor.
« Activité physique ? ;
* Techniques spécifiques ? . S Bi?iif’ié‘ii’l‘iéﬂﬁi‘.‘l‘sf’

élu

£

=

]
9:00 AM lc;éiﬁéMR 2:00 PM

Hansen KK, The Association Between Cognitive Functions and Psychological Factors in Patients with Severe COPD. Int J Chron Obstruct Pulmon Dis. 2023

Cordani C, Cognitive impairment, anxiety and depression: a map of Cochrane evidence relevant to rehabilitation for people with post COVID-19 condition. Eur J Phys Rehabil Med. 2022
Sampol J, Poor sleep is associated with deficits of attention in COPD patients. Sleep Med. 2023
Andrianopoulos V,Benefits of pulmonary rehabilitation in COPD patients with mild cognitive impairment - A pilot study. Respir Med. 2021
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CN Attention Memory

Language

& Executive ), Orientation
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Cl Attention Memory

Language
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w
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[ PrePR e e PostPR
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PRISE EN CHARGE NUTRITIONNELLE

* Impédancemétrie hebdomadaire

e Compléments alimentaires

e Vitamines et anti-oxydants

Réadaptation Respiratoire - DES de MPR

Evaluation de I’état nutritionnel
V (date:_/_ |/ )

Critéres de dénutrition :
0 BMI<21
[J FFMI <16 (homme) ou FFMI <15 (femme)
[1 BMI <25 et perte de poids > 10% en 6 mois ou > 5% en 1 mois

rolias acruel : Kg ramie : m
Poids (il y a 6 mois) : kg Perte pondérale : %
IMC : Pli tricipital : mm
Périmeétre abdominal : cm Périmétre brachial :
cm
Modification de la prise alimentaire : OUI NON

Si OUI depuis combien semaines :
Echelle verbale des ingestas : ...110

Troubles digestifs : depuis plus de 2 semaines: anorexie, nausées, vomissements,
diarrhée

Vos activités du quotidien ont elles diminué (fatigue, sédentarité) : OUI

NON
S| OUI depuis combien de semaines :
Besoins estimés (P*35) : kcallj ; ;
(35kcalkgfjour) Impédancemétrie
Apports énergétiques oraux estimés : k Dépense énergétique estimée :
Apports protéiques oraux estimés : aj
Masse grasse : kg
Masse maigre : kg, soit
Si un des trois critéres de dénutrition %
présent donner systématiquement la (Norme masse maigre :
prescription pour 2 compléments )
nutritionnels oraux (CNO) hypercaloriques, )
. e AT Y e Index de masse maigre :  kg/m2
Métabolisme de base :
CNO Prescrit : N°__/j bt
Consommé (a la visite suivante) : N°__/j
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REVENIR A L’OBJECTIF ?

= maintenir une activité physique au long court

= changer les habitudes ...

Expliquer

Leur montrer qu’ils .
Lever les freins

sont capables de
= APA

Trouver les leviers
= ETP

Réadaptation Respiratoire - DES de MPR

Poursuivre
I’accompagnement
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MODALITES D’ADMINISTRATION

En cenire de

A domicile

rééducation apres éducation

En
kinésithérapie

A domicile avec

L télérééducation
libérale

Frei A, Effectiveness of a Long-term Home-Based Exercise Training Program in Patients With COPD After Pulmonary Rehabilitation: A Multicenter Randomized Controlled Trial. Chest. 2022
Kovelis D, Effectiveness and Safety of Supervised Home-Based Physical Training in Patients With COPD on Long-term Home Oxygen Therapy: A Randomized Trial. Chest. 2020

Uzzaman MN, Effectiveness of home-based pulmonary rehabilitation: systematic review and meta-analysis. Eur Respir Rev. 2022

Cox NS, Telerehabilitation for chronic respiratory disease. Cochrane Database Syst Rev. 2021
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Tout niveau de déficience
Motivation -
Contrainte -

Déficiences multiples
Motivation + /-
Contrainte -

Evaluation initiale
Quelles déficiences 2
Quelle motivation 2
Quelles contraintes ¢

Tout niveau de déficience
Motivation -
Contraintes +

Tout niveau de déficience

motivation +

Contrainte -

Tout niveau de déficience
motivation +
Contrainte +

Service de MPR / SMR
respiratoire

Kinésithérapie libérale

Télé-rééducation
Equipe mobile de MPR

Autonomie
(prescription)

Réévaluation
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MERCI DE VOTRE ATTENTION
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