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- |l est recommande de realiser EMI chez des patients qui
- se plaignent de dyspnee
- ne peuvent suivre un programme d’entrainement a |'effort global

- Le candidat idéal : force muscles inspi réduite et dyspnée



Entrainement des muscles inspiratoires et les recommandations

An Official American Thoracic Socne::y/ European
Respiratory Society Statement: Key Concepts
and Advances in Pulmonary Rehabllltatlon

THIS OFFICIAL STATEMENT OF THE AMERICAN THORAcCIC SoOCIETY (ATS) AND THE EUROPEAN RESPIRATORY SoOCIETY (ERS) was
APPROVED BY THE ATS BoOARD OF DIRECTORS, JUNE 2013, AND BY THE ERS SciENTIFIC AND EXECUTIVE COMMITTEES IN JANUARY
2013 AND FEBRUARY 2013, RESPECTIVELY

Il est démontré que 'EMI utilisé isolément apporte des bénéfices (capacité a I'exercice,
dyspnee...)

Ajouté a un pg de RE son bénéfice supplémentaire manque de preuve dans certains
domaines (dyspneée...)

Il est pertinent de I'ajouter a un pg de RE global si faiblesse des muscles inspi ou si le
patient ne peut realiser RE sur vélo ou tapis.

Nécessité d’etudes prospectives pour ameliorer niveau de preuve



Les effets de I'entrainement des muscles inspiratoires
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Effects of controlled inspiratory muscle training in patients with
COPD: a meta-analysis

F. Lotters*, B. van Tol*, G. Kwakkel*, R. Gosselink”

* 15 essais controlés
« EMI avec Intensité controlée = 30% Plmax
» Résultats positifs sur :
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* La dyspnée

Table 2. -Overall results of the meta-analysis using the fixed effect model
Outcome measure Studies Weighted Natural 95% Z-statisic  Homogeneity  Studies
n averaged effect-size units Cl Q-statistic needed” n
Inspiratory muscle 15 0.56 10.5cmH-O  0.35-0.77 5.27* 16.83 =71
strength Plmax
Inspiratory muscle 4 0.21 28 L-min" 029070  0.82 1.38
endurance MVV
Inspiratory muscle 7 0.41 1542 s 0.14-0.68 2.94%* 6.67 =14
endurance s
Inspiratory muscle 4 1.16 10.3cmH,O0  0.67-0.15 4.67* 5.39 =10
endurance cmH-0
Functional exercise 8 0.22 48.1 m 0.05-0.48 1.58 258
capacity 6- or
12ZMWD
Laboratory exercise 5 0.04 0.04 L'min"  0.360.29  0.24 250
capacity V' 0,max
Laboratory Exercise 5 0.03 -15 L'min"  0.030.35  0.16 549
l‘ﬂpﬁ(‘i[}’ V'E max
Dyspnea-Borg 5 -0.55 -1.5 0.90-0.19  -3.10** 3.69 =10
exercise-related
Dyspnoea-TDI rest 2 23 2.7 1.44-3.15 5.28%* 414 =14
CI: confidence interval; Plmax: maximum static inspiratory alveolar pressure; MVV: maximal voluntary ventilation; 6- or
12MWD: 6- or 12-min walking distance; V’0,max: maximal oxygen consumption; V' Emax: maximal minute ventilation;
TDI: transitional dyspnoea index. : studies needed for p=>0.05; ¥*: p<0.01; ***: p<0.001.
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- La force des muscles inspiratoires

a)  Bemay[11]-
GOLDSTEIN [13]-
LARSON [18]- .
Total P1,max >60- —
DEKHUIZEN [12]- B S
WANKE [23]- JE—
WEINER [24]- |

Total Pmax <601 @

2 4 0 1 2 3
Favours control  Favours treatment
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REVIEW

Impact of inspiratory muscle training in
patients with COPD: what is the evidence?

R. Gosselink**, J. De Vos**, S.P. van den Heuvel’, J. Segers**,
M. Decramer*# and G. Kwakkel*

» Evaluer EMI : force et endurance muscles inspi, dyspnée, TM6 ou 12, et /ou qualité de vie
* EMI en force (=2 30% Pimax) et/ou endurance

» 32 essais controlés randomises, toutes langues
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7. \:1ER W Overall results of the meta-analysis

Outcome measures Subjects n  Q-statistic = SES 95% CI p-value (z-statistic) Natural units
[ P1max 32 57.8 46 0.73 053-0.93 0.001 +13cmH.0 |
RMET 14 47.3 73 1.05 0.62-1.49 0.001 +261s
ITL 1 16.8 3 0.98 0.72-1.25 0.001 +13 cmH:0
MVV 4 1.2 0 0.23 -027-0.72 0.373 +3 L'min”’'
Functional exercise capacity 22 14.3 0 0.28 0.12-0.44 0.001 6MWD: +32 m I
12MWD: +85 m
Endurance exercise capacity 3 46 57 0.72 -0.12-1.55 0.087 +198 s
V'0,,max L-min’ 9 6.0 0 0.13 -0.38-0.11 0.293 -0.04 L-min™’
V'0,,max mL-min~'-kg™ 5 5.0 20 03 -0.02-0.63 0.067 +1.3 mL-min~'-kg™’
V'E,max 9 5.5 0 -0.04 0.302 0.696 0.7 L'min™’
Wmax 10 5.1 0 0.07 -0.16-0.3 0.562 +17 W
Dyspnoea Borg score 14 15.6 17 -0.45 -0.66--024 0.001 0.9
Dyspnoea TDI 4 6.3 52 1.58 0.86-2.3 0.001 +28
Dyspnoea CRQ-Dyspnoea 9 16.6 52 0.34 -0.03-0.71 0.068 +1.1
Quality of life CRQ 9 10.4 20 0.34 0.09-0.60 0.007 +38
CRQ fatigue 10 82 0 0.27 0.03-0.50 0.024 +09
CRQ emotion 10 7.6 0 0.19 -0.04-0.42 0.107 +0.5
CRQ mastery 10 85 0 0.09 -0.14-0.33 0.432 -0.005

n=32. SES: summary effect size; A,max: maximal inspiratory pressure; RMET: respiratory muscle endurance test: ITL: incremental threshold loading; MVV: maximal
voluntary ventilation; V’'0,max: maximal oxygen uptake; V'E,max: maximal minute ventilation; Wmax maximal power output; TDI: transition dyspnoea index; CRQ: chronic
respiratory questionnaire.



Les effets de I'entrainement des muscles inspiratoires
associe a I'entrainement a I'exercice

Sur la dyspnée

subgroup analysis of trials adding IMT to a GER programme
showed no significant effects on the Borg dyspnoea score (SES
-0.32, 95% CI -0.70-0.06; p=0.10) and CRQ dyspnoea score (SES
-0.06, 95% CI -0.78-0.66; p=0.88).



Les effets de I'entrainement des muscles inspiratoires
associe a I'entrainement a I'exercice

Does IMT add to a general exercise training programme?

IMT, when added to a GER programme, had an additional
effect on inspiratory muscle strength and endurance, but not
on dyspnoea (Borg score and CRQ scale). Similar to the effects
observed during IMT alone, no additional effect was found on
measures of maximal exercise capacity (Wmax, V'Emax and
V'O, max). These conclusions are at variance with the analysis
of O'BrieN et al. [20], who observed a significant increase in
maximal exercise tidal volume, but not on inspiratory muscle
endurance. In the present meta-analysis, the additional effect
of IMT to GER on functional exercise capacity just failed to
reach statistical significance in patients with inspiratory muscle
weakness. However, the observed strong trend in the present
analysis, including two more studies, was stronger than in our
previous meta-analysis [21]. It has face validity to consider that
patients limited in their exercise performance by ventilatory
constraints and dyspnoea due to inspiratory muscle weakness
might indeed benefit from additional IMT. However, this
hypothesis has to be investigated in a randomised controlled
trial. Furthermore, inspiratory muscle fatigue reflexively



_ Effects of inspiratory muscle training on _

dyspnoea in severe COPD patients during
pulmonary rehabilitation: controlled
randomised trial

Eur Respir J 2018; 51: 1701107

Marc Beaumont', Philippe Mialon?, Catherine Le Ber', Patricia Le Mevel',
Loic Péran', Olivier Meurisse', Capucine Morelot-Panzini®, Angelina Dion* and
Francis Couturaud®

TABLE 3 Change lafter minus hefore intervention) in dyspnoea sensation and functional

parameters at the end of the 6-min walk test [§MWT) after intervention [Multidimensional
Dyspnoea Profile (MDP) and Borg scales)

IMT group Control group p-value
Subjects n T4 75
Dyspnoea scales
Borg scale —1.422.0 -1.0£1.% 0.140

MR et “oa1a 0508 Pas d’effet supplémentaire de 'EMI sur

MDP questionnaire

Unpleasantness —0.422.6 —0.8:2.4 0.382 |a dyspne’e dans |e Cadre d’un PRR

Sensory intensity —4.6110.5 =3.4:110 0.549
Muscle work/zffort -0.7:2.9 -0.9:£3.1 0.700
Naot encugh airfsmother/air hunger —1.223.3 —1.0£2.4 0.637
Tight/constricted -0.622.8 —0.4£2.4 0.597 , . .
Mental effort/concentrate 10225 ~0.6:29 0.350 Résultats |dent|q ues selon la PImax
Braathing a lot [rzpid/deep/heavy) -1.012.8 -0.7:3.4 0.473
Depression -0.321.% -0.2£1.1 0.623
Anxiaty —0.022.4 -0.2¢1.4 0.639
Frustration -0.622.3 -0.6:22 0.982 sy . . . g .
prger 02327 -01e15 = Amélioration significative de la PImax
Fear 0.122.5 -0.2:1.4 0.292
SGRO
Total -10.1210.% -9.0£12.5 0.590 pour |e groupe EMI
Symptoms -4.8215.1 —-3.421L8 0.531
Actraty ~FA21487 ~103217.% 0.653
Impact —-12.1213.7 10,1187 0.404
Fi i [s
ivm- cmH;0 14.8214.9 §.9:13.8 0.041% |
ICatrest L 0.120.5 0.2:0.4 0.404
IC at end of 6MWT L 0.020.5 0.0=0.7 0,794
IC at end of EMWT - atrest L -0.120.6 -0.2:07 0.525
HMWO m 2344912 3623449 omm
Dala are presented as meanssp, unless otherwise staled, IMT: inspiralory muscle lramng, mMRC

modified Medical Research Council; SGRQO: 5t George's Respiratory Questionnaire; Amex: maximal
inspiratary pressure; IC: inspiratary capacity; SMWD: &-min walking distance. *: p<0.05.




Inspiratory muscle training does not

improve clinical outcomes in 3-week
COPD rehabilitation: results from a
randomised controlled trial

Konrad Schultz", Danijel Jelusic', Michael Wittmann', Benjamin Kramer',
Veronika Huber', Sebastian Fuchs', Nicola Lehbert’, Silke Wingart',
Dragan Stojanovic , Oliver Gahl', Harma J. Alma’, Corina de Jong?,

Thys van der Molen?, Hermann Faller® and Michael Schuler®

TABLT & Primary and secandory ouleomas lar the contml graug aed interventian group

T0 Change T1-TO SRM AMD [95% CII T Cohen's d
Pma: kPa
Cartrel 5.6%9+2 .19 080s1 44 2.4l 096 {072 1080 2.5¢
Irzerozrtion 5.7222.37 1.02+7 53 1.1

3 cmH,0

iy n iy e PP P Amélioration significative de la PImax et FIV1 pour

Pmas % prad

Cartrel £3.460=21.08 83547057 R a.95 8871005 0.5¢ I E M I
Irearvareinn L3904 14 77981499 1.15 e g ro u pe
e

WL

Fartrel 2930037 (17640 52 148 @016 {002 2390 a0
ricrartion 220:035 0262053 2.8
FEWI L
s R A . ; ] s . ’
ot jaam:  Dned . g leeael AN Pas d’'effet supplémentaire de 'EMI sur la
el a8 , : < 7 TSP WL .
e, oM dmsd  aw GEobnn 48 dyspnée, QDV, capacité a I'exercice dans le cadre
MWD m y
I A201+715 399080 74 2% 58 =7 9471.19] am d PRR
Irj;:'ro:‘.‘r'inr- .:?.sl.:-- :1 :\:n:: M :1: ] g st un
SGRO-Tatal
Cartrel 51.70-178 105041252 280 1.57 |-0.44 3591 212
Irsarvartinn MN.32+°7h =%ar=13a4 M
CAT . .
Cartrel 21720 73 -4 2588 -89 008 =094 D74 002 Résu Itats Identh ueS Selon |a P I maX
Irservertion 28327 4h =3 FAh N =184
cco-Total
Lartrol 285710 =1} L340 91 = &b 0o 1=012- ||:|l aus
Irsarsmrsian 294+ 14 =L &3+0L%0 =064
™I T
Cartrel® 4 40e300 —0.09 [-041 0421 —om
Ircervertiont FETIRR N

Oata ame presortoe as mesnsws, Jnlass ctheraize stated. T': after mhahil tation: TO: kase.ine; SRM:
slardardised resporse mean; AMD: adjusled mean dillerenes Lelvaser alersenbon grovp gned conliol
greup (acjusted for bascline, maximal inspiretary pressurc [Fime:| hasclin smoking statuz and G.aobal
I tigheoe Tor Chrone Cosliucbse Lang Disease slagel; FIV oo
exairatory we.urme in 1 'C: wital capacity; &MWD: & min wels d :
Ouesbonngine; GAT: CCPD Assessment Tesl; CCQ: Climcel COPC Question
inoey ¥ =268 Toa=2 Italic ind caras ped Y

SGRD: St George's Respiratary
vare; TO: arsdivn gyspno=g




_ ORIGINAL ARTICLE _

Randomised controlled trial of adjunctive inspiratory
muscle training for patients with COPD

Noppawan Charususin, > Rik Gosselink,* Marc Decramer,' Heleen Demeyer,

Alison McConnell,* Didier Saey, Francois Maltais,” Eric Derom,® Stefanie Vermeersch,®
Yvonne F Heiidra 7 Hanneke van Helunart 7 1inda Garme 7 Tecca thnpphnmerls

Klaus Ken o o Thorax 2018;73:942-950.
Enroliment assessed for eligibility in five
.m:mw centers (n=998)

-11/2012 - /2016 (Nismegen) S——

b . * Not meeting Inclusion criteris
4/2013 - 10/2016 (Germany) - Pimax > 60 cmH,0 (n=580)

* Exclusioncriteria(n=119)

- Cognitive or psychizric problems (ne39)

- Musculoskeletal problem (n=57)

- Previous rehabilitason program indusion <1yr (n=23)
* Other reasons (n=40)
* Declined to participate (n=40)

Randomized (n=219)

[ 1 .
1 Allocation )
Allocated to intervention group (n=110) I l Allocated to control group (n=109)
[ Follow-Up 1
- Lost to follow-up - Lost to follow-up
(dropout from rehabilitation program) (n=21) (dropout from rehabilitation program) (n=24)
- Discontinued intervention - Discontinued intervention
({lack of motivation to continue IMT) (n=4) (lack of motivation to continue IMT) [n=5)
[ Analysis ]
Analysed (n=89) ] [ Analysed (n=85)

Figure 1 A diagram summarising the flow of participants through the study.



_ Table 2 Changes in exercise-related outcomes _

Intervention group Control group Adjusted difference (95% Cl)

Variables Pre training Post training Pre training Post training at post training P values*
Functional exercise capacity

6MWD (m) 353 (116) 388 (113)t 374 (102) 407 (105)t 03(-13t014) 0.967

Dyspnoea post 6MWD 5.4(2.2) 5.7(2.3) 55(2.2) 5.4(2.1) 02(-031t00.8) 0.400

Leg effort post 6GMWD 4.2(2.3) 43 (2.0) 43(2.4) 4.4 (2.0) -0.1(-0.7t0 0.4) 0.630
Maximal exercise capacity

Peak work rate (W) 54 (21) 64 (26)1 54 (20) 59 (22)1 5.2 (-0.41010.8) 0.069

Peak VO, (mL/min) 1009 (310) 1048 (313) 909 (275) 966 (323) 0.01 (-0.09 t0 0.11) 0.881

Peak V, (L/min) 36 (11) 37(11) 38(12) 39 (15) -05(-341t023) 0.703

Dyspnoea post CPET 6.7 (2.6) 6.3 (2.7) 5.9(2.3) 6.4 (2.1) -0.5(-1.41t00.5) 0.324

Leg effort post CPET 5.8(2.9) 6.0 (2.4) 5.9(2.2) 6.1(2.1) -0.1(-1.0t00.8) 0.836
Endurance exercise capacity

Work rate (W) 42 (16) 44 (18)

Endurance cycle time (s) 271 (126) 496 (309)t 303 (163) 466 (292)t 75 (1 to 149) 0.048

Dyspnoea post cycle test 6.1(2.2) 6.0 (2.1) 6.1(2.2) 5.9(2.3) -0.3(-1.0t00.4) 0.405

Leg effort post cycle test 6.0 (1.9) 5.2 (2.1)t 5.5(2.3) 5.5(2.3) -0.4(-1.2t00.3) 0.216

Dyspnoea score at isotime 6.1(2.2) 3.7 (1.3)t 5.9 (2.0) 4.4 (1.9)t -0.7 (-1.5 t0 -0.01) 0.049

Leg effort score at isotime 6.1 (1.9) 4.2 (1.7)t 4.9(2.3) 45(2.2) -0.9(-1.7 t0 0.01) 0.052

Interpretation Improvements in respiratory muscle
function after adjunctive IMT did not translate into
additional improvements in 6MWD (primary outcome).
Additional gains in endurance time and reductions

in symptoms of dyspnoea were observed during an
endurance cycling test (secondary outcome)
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REVIEW ARTICLE WILEY

Effects of inspiratory muscle training in COPD patients:
A systematic review and meta-analysis

Marc Beaumont! | Patrice Forget? | Francis Couturaud® | Gregory Reychlerds¢ ©

Conclusion: IMT using threshold devices improves inspiratory muscle strength,
exercise capacity and quality of life, decreases dyspnea. However, there is no added
effect of IMT on dyspnea during PR (compared with PR alone).



L entrainement des muscles inspiratoires avant chirurgie
thoraco abdominale

- L'EMI en pré-opératoire diminue les complications pulmonaires post
opératoires (Hulzebos et al. JAMA. 2006,296:1851-1857 — Gomes Neto et al Clin Rehabil
2017;31(4).454-64)

- L'EMI en pré-opératoire améliore la force des muscles inspiratoires et la
préserve en post operatoire (Kulkarni et al. Ann R Coll Surg Engl 2010; 92: 700-705)



L entrainement des muscles inspiratoires avant chirurgie
thoraco abdominale

Preoperative inspiratory muscle training for postoperative
pulmonary complications in adults undergoing cardiac and
major abdominal surgery (Review)
(j[ Cochrane
Katsura M, Kuriyama A, Takeshima T, Fukuhara S, Furukawa TA | Libra b 4
- 12 RCT , 695 patients

- Objectifs : effet EMI sur complications post opératoires
(atélectasie, pneumopathie) et le temps d’hospitalisation




Preoperative inspiratory muscle training for postoperative
pulmonary complications in adults undergoing cardiac and
major abdominal surgery (Review)

(ﬁ[ Cochrane
Katsura M, Kuriyama A, Takeshima T, Fukuhara S, Furukawa TA ! Libra ry

Figure 4. Forest plot of comparison: | Preoperative inspiratory muscle training (IMT) versus usual care,
non-exercise intervention, outcome: |.| PPC; Atelectasis.

MT usual care Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
1.1.1 cardiac surgery
Carvalho 2011 3 16 7 16 142% 0.43[0.13,1.37] -
Hulzebos 2006a 2 14 6 12 98% 0.29(0.07,1.16] i
Hulzebos 2006b 14 139 18 137 444% 0.77[0.40,1.48] — -
Subtotal (95% CI) 169 165 68.4% 0.59 [0.35, 1.00] g
Total events 19 3N

Heterogeneity: Tau®*= 0.00; Chi*=1.93,df=2(P=0.38); F=0%
Testfor overall effect Z=1.95 (P = 0.05)

1.1.2 major abdominal surgery

Barbalho-Moulim 2011 0 15 0 17 Not estimable

Dronkers 2008 3 10 8 10 193% 0.38(0.14,1.02) i

Heynen 2012 1 9 2 11 3.8% 0.61([0.07,5.70)

Soares 2013 2 18 5 19 84% 0.42(0.09,1.91) T

Subtotal (95% CI) 52 57 31.6% 0.41[0.19, 0.90] -

Total events 6 15

Heterogeneity. Tau*=0.00, ChF=0.16,d=2(P=092);F=0%

Testfor overall effect Z= 224 (P=0.03)

Total (95% CI) 221 222 100.0% 0.53[0.34,0.82] -

Total events 25 46

Heterogeneity: Tau*= 0.00; Chi*= 2.66, df=5 (P = 0.75); F= 0% 50 01 051 ; 140 1005
Test for overall effect Z=2.87 (P = 0.004) ’ Févours (IMT] Favours [usual care]

Testfor subgroup differences: Chi*= 057, df=1 (P=0.45), F=0%



Preoperative inspiratory muscle training for postoperative
pulmonary complications in adults undergoing cardiac and
major abdominal surgery (Review)

(ﬁ[ Cochrane
Katsura M, Kuriyama A, Takeshima T, Fukuhara S, Furukawa TA ! Libra ry

Figure 6. Forest plot of comparison: | Preoperative inspiratory muscle training (IMT) versus usual care,
non-exercise intervention, outcome: 1.3 PPC; Pneumonia (Type of intervention).

MT usual care Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M.H, Random, 95% CI
1.3.1 simple IMT
Barbalho-Moulim 2011 0 15 0 17 Not estimable
Carvalho 2011 1 16 3 16 6.4% 0.33(0.04, 2.87)
Da Cunha 2013 1 7 0 9 32% 3.75(0.18,80.19)
Ferreira 2009 1 15 0 15  3.0% 3.00[0.13, 68.26)
Heynen 2012 1 9 2 1 6.0% 0.61[0.07,5.70)
Hulzehos 20063 1 14 1 12 42% 0.86 [0.06,12.28)
Hulzebos 2006b 9 139 22 137 544% 0.40[0.19,0.84) —i—
Kulkami 2010 0 20 3 60 35% 0.41[0.02,7.70)
Weiner 1998 1 42 3 42 6.0% 0.33[0.04, 3.08]
Subtotal (95% CI) 277 319  86.7% 0.49 [0.27, 0.88) B
Total events 15 34

Heterogeneity. Tau*=0.00, Chi*=3.72,df=7 (P=0.81),F=0%
Test for overall effect: Z= 2.40 (P = 0.02)

1.3.2 mixed training programme including IMT

Dronkers 2010 1 22 3 20 6.2% 0.30 [0.03, 2.68)

Soares 2013 1 18 5 19 71% 0.21[0.03,1.64)

Subtotal (95% Cl) 40 39 13.3% 0.25[0.06, 1.11] AR
Total events 2 8

Heterogeneity: Tau*= 0.00; Chi*=0.06,df=1 (P=0.81);F=0%
Testfor overall effect: Z=1.82 (P = 0.07)

Total (95% CI) 317 358 100.0% 0.45[0.26, 0.77) -
Total events 17 42

> P 2 2 B 2 2= I 1 + 1
Heterogeneity: Tau*= 0.00; Chi*=4.44 df=9(P=0.88),F=0% 001 o1 10 100

Test for overall effect. Z= 2.90 (P = 0.004)

: z Favours [IMT] Favours [usual carg]
Test for subaroup differences: Chi*= 067, df=1(P=0.41), F=0%



Preoperative inspiratory muscle training for postoperative
pulmonary complications in adults undergoing cardiac and
major abdominal surgery (Review)

(% Cochrane
Katsura M, Kuriyama A, Takeshima T, Fukuhara S, Furukawa TA ! Libra ry

Figure 7. Forest plot of comparison: | Preoperative inspiratory muscle training (IMT) versus usual care,
non-exercise intervention, outcome: 1.8 Duration of hospital stay.

IMT usual care Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% Cl
Barbalho-Moulim 2011 2 0 15 211 033 17 Not estimable
Carvalho 2011 8 31 16 8 29 16 29.2% 0.00 [-2.08, 2.08]
Da Cunha 2013 9 49 7 7 76 9 3.7% 200415 8.15)
Dronkers 2010 16.2 115 22 216 237 20 11% -540[-16.84, 6.04]
Hulzebos 2006a 7.93 194 14 992 578 12 11.7% -199[541,143)
Hulzebos 2006h 789 217 139 994 827 137 543% -205[-3.48,-062)
Total (95% Cl) 213 211 100.0% -1.33[-2.53,-0.13]

Heterogeneity: Tau*= 016, Chi*=4.29,df=4 (P=037);F=7%

Test for overall effect Z=2.17 (P = 0.03) ~100 -50 0 50 100

Favours [IMT] Favours [usual care]



L entrainement des muscles inspiratoires chez des
patients obeses

- LEMI améliore la Pl max et la capacité a I'exercice, tech intéressante pour
démarrer un réentrainement a I'exercice (Edwards et al. Journal of Obesity 2012)

- LEMI améliore |la capacité a I'exercice et la dyspnée dans le cadre d'un

programme d’activité physique et d’amaigrissement (Villiot Danger et al. Int J Obes
(Lond). 2011;35(5):692-9)



L entrainement des muscles inspiratoires dans les
fioroses

- IMT dans fibroses tres peu
étudie
- Peu dECR (4 dont 2 avec RR)

s "~ .« Etudes observationnelles plutét
Inspiratory muscle training in interstitial
*P lung disease: a systematic scoping review encourageantes
""""""" . - Les auteurs rapportent qu’il est
difficile de conclure quant a

I'intérét ou non de 'EMI dans
les fibroses




L entrainement des muscles inspiratoires dans les
bronchectasies

- ECR incluant 45 patients,
PR frewe  PrOgramme pdt 8 semaines,
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- Amélioration significative Pl et PE
max, ISWT, Leicester Cough
Q(social) comparativement au GC




L entrainement des muscles inspiratoires dans la
mucoviscidose

2 revues Cochrane (Hiton et Solis-Moya 2018) (Stanford et al 2020)
- 9 RCT (dont 4 publiés sous forme d’abstracts) / 10 RCT
- Hétérogénéité +++ des études (intensité, durée, fréquence)
- Impossibilité de suggérer bénéfices ou non



L entrainement des muscles inspiratoires dans I'asthme

Inspiratory muscle training for asthma (Review)

Silva IS, Fregonezi GAF, Dias FAL, Ribeiro CTD, Guerra RO, Ferreira GMH

Cochrane Database Syst Rev. 2013 Sep 8;2013(9):CD003792

THE COCHRANE
COLLABORATION®



entrainement des muscles inspiratoires dans I'asthme

- augmentation de la force

Figure 3. Forest plot of comparison: | Inspiratory muscle training versus Control, outcome: I.1 PImax -

cmH20.

IMT Group Control Group Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
McConnell 1998 1217 301 9 1264 145 9 157% -470F26.53,17.13] —r
Sampaio 2002 787 222 10 669 215 10 20.3% 11.80[7.35, 30.95] T
Weiner 2000 1087 17.25 11 981 1758 11 352% 1160}2.95, 26.15) )
Welner 2002 1115 2235 13 851 179 11 288% 2640(10.29,4251) —
Total (95% Cl) 43 41 100.0% 1334 (4.1, 21.98] I ’

4100 -50 0 50 100
Favours Control Favours IMT

Heterogeneity Chi*=5.23, df=3{(P=016), F= 43%
Testfor overall effect Z=3.03 (P=0.002)

- impact sur les exacerbations non evaluée

Primary outcome: exacerbations requiring a course of oral or
inhaled corticosteroids or emergency department visits

These outcomes were not reported.



L entrainement des muscles inspiratoires dans I'asthme

- ECR, 39 patients

HHH CLINICAL

Cnpinal Arlide asss REHABILITATION . .

: —— - EMI 5/s, 8 s, 2 sessions/j
Efficacy of inspiratory muscle A . . .
training on inspiratory muscle :’,mh"':,x:‘:‘uwm‘ . 3 CyCIeS de 30 |nSp| /
function, functional capacity, T SeSS|On 50% Pi max
and quality of life in patients !
with asthma: A randomized A .
controlled trial ° ReSUItatS

- Différence significative

§2i2?r$.‘§$.iLf;ﬁi'l'cf;faiﬁ:'553'3;221"&3:3’11&:@0«. pour force et endurance
Mariana Hoffman', Bruna Mara Franco Sitveira’ des muscles inspi

and Yerdnica Franco Parreira®

- Pas de différence
significative entre les 2
groupes pour capacite a
I'exercice (ISWT) et QDV



L entrainement des muscles inspiratoires dans le sport

r International Journal of pZ

'y Environmental Research m\DP|
WA/ and Public Health P
Review

Inspiratory Muscle Training in Intermittent Sports
Modalities: A Systematic Review

1

Juan Lorca-Santiago 1@, Sergio L. Jiménez -*(, Helios Pareja-Galeano ' and

Alberto Lorenzo 2

Effects of inspiratory muscle training intensity on
cardiovascular control in amateur cyclists

Raphael Martins de Abreu', Alberto Porta2’3, Patricia Rehder-Santos',
Beatrice Cairo’, Claudio Donisete da Silva', Etore De Favari Signini',
Camila Akemi Sakaguchi', Aparecida Maria Catai'

Article
Effects of 4-Week Inspiratory Muscle Training on Sport
Performance in College 800-Meter Track Runners

Yun-Chi Chang 12, Hsiao-Yun Chang 3, Chien-Chang Ho 24, Po-Fu Lee 2°®, Yi-Chen Chou ¢, Mei-Wun Tsai !
and Li-Wei Chou 1*

Eur J Appl Physiol (2010) 108:505-511
DOI 10.1007/s00421-009-1228-x

ORIGINAL ARTICLE

Inspiratory muscle training improves 100 and 200 m swimming
performance

Andrew E. Kilding - Sarah Brown -
Alison K. McConnell

Effect of Inspiratory Muscle Training on Performance

of Handball Athletes
by
Charlini S. Hartz!, Mdrcio A. G. Sindorf', Charles R. Lopes'?, José Batista!, Marlene
A. Moreno!
Research in Sports Medicine, 21:264-279, 2013
Copyright © Taylor & Francis Group, LLC % Baﬁlrjsilsgs Ggup

ISSN: 1543-8627 print/1543-8635 online
DOI: 10.1080/15438627.2013.792090

Inspiratory and Expiratory Respiratory Muscle
Training as an Adjunct to Concurrent Strength
and Endurance Training Provides No Additional
2000 m Performance Benefits to Rowers

Journal of Bodywork & Movement Therapies 23 (2019) 452455

Contents lists available at ScienceDirect
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<
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Observational Study

Inspiratory muscle training improves performance of a repeated )
sprints ability test in professional soccer players St

Rodrigo Luis Cavalcante Silva ?, Elliott Hall °, Alex Souto Maior *

2 UNISUAM (Augusto Motta University Center), Brazil
" School of Sport and Exercise Sciences, Liverpool John Moores University, UK



L entrainement des muscles inspiratoires dans le sport

- Globalement effets positifs sur performance, sensation de pénibilité
- Effets dans sports avec effort en intermittence (Foot, Basket, sprint)
- Effets dans sports d’endurance

- Utilisé a priori dans sport de haut niveau

- EMI a haute intensite



Conclusion

- EMI a utiliser de maniere systématique en pré-opératoire de chir thoraco
abdominale ++++

. Intéressant

- Chez les patients obéses
- Dans la BPCO :

- EMI intéressant si force objectivement altérée (patients plus répondeurs si Pl max < 60cm H,O)

- Bénéfices clairs pour amélioration de la force et endurance des muscles inspirateurs, capacité a
I'exercice, dyspnée... siisolé...

- Bénéfices plus nuancés si associé a un programme de réhabilitation

- A étudier davantage mais prometteur dans les fibroses et les
bronchectasies
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