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GOLD guideline 2023

® Pulmonary rehabilitation is defined as

® Comprehensive intervention based on thorough patient assessment
followed by patient-tailored therapies that include, but are not
limited to, exercise training, education, self-management
intervention aiming at behavior change

® Designed to improve the physical and psychological condition of
people with chronic respiratory disease and to promote the long-
term adherence to health-enhancing behaviors

® Optimum benefits are achieved from programs lasting 6 to
8 weeks
® No additional benefits from extending PR to 12 weeks

GOLD 2023 Report
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GOLD guideline 2023

® Supervised exercise training at least twice weekly is
recommended
® Endurance training, interval training, resistance/strength training
® Upper and lower limbs
® Walking exercise
® Fexibility, inspiratory muscle training
® Neuromuscular electrical stimulation

® Rehabilitation intervention (content, scope, frequency, and
intensity) should be individualized to maximize personal
functional gains

GOLD 2023 Report
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Pulmonary Rehabilitation, Self-Management
and Integrative Care in COPD Table 3.8

Pulmonary rehabilitation improves dyspnea, health status and exercise
tolerance in stable patients (Evidence A)

Pulmonary Pulmonary rehabilitation reduces hospitalization among patients who have
Rehabilitation had a recent exacerbation (£ 4 weeks from prior hospitalization) (Evidence B)

Pulmonary rehabilitation leads to a reduction in symptoms of anxiety and
depression (Evidence A)

/<<'/
Education alone has not been shown to be effecti vidence C)
Education and Self-management intervention with commun,igﬁgz‘n with a health care
Self-Management professional improves health status and dgc?\‘e'éses hospitalizations and

emergency department visits (E-.:idence@).v

i

-—’\
Integrated Care Integrative care and telehealth{)@g no demonstrated benefit at this time
Programs (Evidence B) A
‘\O
O

QO

GOLD 2023 Report
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Cochrane Trusted evidence.
= L . b Informed decisions.
i iorary Better health. Cochrane Database of Systematic Reviews

[Intervention Review]

Inspiratory muscle training, with or without concomitant pulmonary
rehabilitation, for chronic obstructive pulmonary disease (COPD)

Omar Ammousl, Walid FekiZ, Tamara Lotfi3, Assem M Khamis4, Rik Gosselink>, Ahmed Rebai®, Samy Kammoun?

IFaculty of Medicine, University of Sfax, Sfax, Tunisia. 2Department of Respiratory Medicine, Hedi Chaker University Hospital, University
of Sfax, Sfax, Tunisia. 3Department of Health Research Methods, Evidence and Impact, McMaster University, Hamilton, Canada. 4Hull
York Medical School, University of Hull, Hull, UK. >Department of Rehabilitation Sciences, Faculty of Movement and Rehabilitation
Sciences, University Hospitals Leuven, Leuven, Belgium. 6Centre of Biotechnology of Sfax, University of Sfax, Sfax, Tunisia

® To assess the effect of inspiratory muscle training (IMT) on COPD, as a
stand-alone intervention and when combined with PR

® Included RCTs that compared

® [MT in combination with PR versus PR alone
® |[MT versus control/sham

® 55 RCTs

® |[MT and PR protocols varied significantly acrosg the trials, esp gczlalg in
training duration, loads, devices, number/ frequeRt SFERRE IR SHIZRE BRY




summary of findings 1.| Pulmonary rehabilitation plus inspiratory muscle training |compared tojpulmonary rehabilitation alone|for people with

chronic obstructive pulmonary disease

Pulmeonary rehabilitation plus inspiratory muscle training compared to pulmonary rehabilitation alone for people with chrenic obstructive pulmonary disease

Patient or population: people with chronic obstructive pulmonary disease (COPD)
Setting: community

Intervention: pulmonary rehabilitation [PR) + inspiratory muscle traiming (IM1)
Comparison; PR

22 trials (1446 participants)

Outcomes Anticipated absolute effects” (952 Relative effect  Ne of partici- Certainty of Comments
cl) (95% ClI) pants the evidence
(studies) (GRADE)
Risk with PR Risk with PR
+IMT
l Dyspnea l The mean dysp- The mean dys- - 202 PEDO The combination of PR+IMT probably re-
assesse wit nea was 4.65 pneawas 0.19 (2 RCTs) Moderated sults in little to no difference in dyspnea
at submaximal exercise points higher measured with Borg at submaximal exer-
capacity (0.42 lower to cise capacity compared to PR alone, con-
0.79 higher) sidering an MCID of -1 unit
Scale from 0 to 10 (worse)
Follow-up: range 3
months to 4 months
The mean dysp- MD 0.12 lower - 204 ==t The evidence is very uncertain about the
assessed wit nea ranged from (0.39 lower to (2 RCTs) Very lowab effect of the
-0.8 to -0.33 0.14 higher) combination of PR+IMT on dyspnea mea-
Scale from 0 to 4 (worse) sured with the mMRC compared to PR
Follow-up: range 1 month alone, curTsidering an MCID between -0.5
) and -1 unit
to 2 months
[Ifuan tional exercise ca- ] The mean func- MD 5.95 meters - 1159 HOSD The evidence is very uncertain about the
acity tional exercise higher (12 RCTs) Very lowd.e effect of the combination of PR+IMT on
assessed witl'l EMWD l capacity was (5.73 lower to the 6MWD compared to PR alone, consid-
Follow-up: range 2 weeks  304.72 meterst 17.63 higher) ering an MCID of 26 meters
to 6 months

Cochrane Database Syst Rev. 2023 Jan 6;1(1)
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Health-related quality of | The mean health- MD 0.13 higher - 908 BB The combination of PR+IMT may result
ife related quality of  (0.93 lowerto 1.2 (T RCTs) Lowf in little to no difference in health-relat-
assessed wit W life was 14.9¢ higher) ed quality of life measured with the SGRQ
score compared to PR alone, considering an

MCID of -4 units

Scale from 0 to 100

(worse)

Follow-up: range 3 weeks

to 6 months

Health-related quality of | The mean health- MD 0.13 higher - 657 BHOEO The evidence is very uncertain about the

life related quality of (0.8 lower to 1.06 (2 RCTs) Very lows:h effect of the combination of PR+IMT on

assessed with| CAT life ranged from higher) health-related quality of life measured

Scale from 0 to 40 (worse)  -3.42 to -3 with the CAT compared to PR alone, con-

Follow-up: range 3 weeks sidering an MCID of about -1.6 units

to 6 months

Inspiratory muscle The mean in- MD 11.46 cmH30 ) - 1325 BHEDD The combination of IMT+PR probably

strength spiratory mus- higher (17 RCTs) Moderated slightly increases inspiratory muscle

assessed with Plmax_J cle strength was (7.42 higher to strength (PImax) compared to PR alone,

Follow-up: range 3weeks  §7.37 cmH,0°¢ 15.50 higher) without reaching the MCID of 17.2 cmH;0

to 6 months

*The risk in the intervention group (and its 85% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and
its 5% CI).

Cl: confidence interval; CAT: COPD [chronic obstructive pulmonary disease] Assessment Test; IMT: inspiratory muscle training; MD: mean difference; mMRC: modified Med-
ical Research Council dyspnoea scale; MCID: minimum clinically important difference; Plmax: Maximal Inspiratory Pressure; PR: pulmenary rehabilitation; RCT: random-
ized controlled trial; SGRQ: 5t George's Respiratory Questionnaire; 6BMWD: six-minute walk distance

GRADE Working Group grades of evidence

High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.

Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different.

Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.

Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.

Cochrane Database Syst Rev. 2023 Jan 6;1(1)
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Analysis 1.12. Comparison 1: PR+IMT vs PR, Outcome 12{ Inspiratory muscle strength: PImax (cmHZD}]

PR+IMT PR Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean sD Total Weight IV, Random, 95% CI IV, Random, 95% CI ABCDEF
Beaumont 2015 8538 1575 16 8561 16.3 18 55% -023[-11.01, 1055] N NN N R
Beaumont 2018 14.8 149 74 9.9 13.8 75 8.2% 490[0.29, 9.51] | . R
Berry 1996 79 103 7 78.6 10.8 g 5.7% 0.40 [-9.99, 10.79] I T Pe® 2
Charususin 2018 75 19 89 61 13 85 8.1% 14.00[9.18, 18.82] . 90000 O®
De Farias 2019 (1) 90 185 12 84.7 15 5 35%  5.30[-11.51,22.11] 1. 2?2882 2
De Farias 2019 (2) 100 174 9 847 15 5 34%  15.30[-2.08,32.68] i 2?7 @@ ? ?
Dekhuijzen 1991 812 2753 20 6556 225 20 3.9% 15.64 [0.06 , 31.22] . P 9908 2
Dellweg 2017 55 1 15 37 13 14  64% 18.00[9.20 , 26.80] e 'YX X X X X |
Fanfa Bordin 2020 95.12 205 12 70.7 24 10 3.1% 24.42 [5.56 , 43.28] - 'YX X X X X
Larson 1999 90 16 14 86 27 14  36%  400[-12.44 ,20.44] S 2779018
Mador 2005 763 3253 15 702 2244 14  28%  610[-1413,2633] - . 22 2@® 7?2 2
Magadle 2007 812 16 14 66.7 15.5 13 5.1% 1450 [2.62 , 26.38] - 999 ? 2
Paneroni 2018 107.6 229 12 813 18.9 10 3.4% 26.30 [8.83, 43.77] ' X XX X |
Schuliz 2018 18.66 16.11 300 897 1489 302 8.8% 9.69[7.21,12.17] - N N NN
Tounsi 2021 229 5.8 16 17 16 16 8.7%  2120[1825,2415] - 0000 OQ®
Wang 2017 5.2 47 28 13 47 27 88% 3.90[142 ,638] - CE K X B
Weiner 1992 57.8 10 12 448 9 12 6.9% 13.00[5.39, 20.61] R 98 ® 2 2
Weiner 2000 77.5 175 11 5707 114 4 40% 20.43[5.21, 35.65] 'Y BN |
[Tﬂtal (95% CI) 676 653 100.0% 11.46 [7.42 , 15.50] ] ¢
Heterogeneity: Tau? = 46.42; Chi® = 105.61, df = 17 (P < 0.00001); I* = 84%
Test for overall effect: Z = 5.56 (P < 0.00001) Sod00 0 b

Test for subgroup differences: Not applicable Favours PR Favours PR+IMT
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Ssummary of findings 2. |Inspiratory muscle traininé compared to fontrol or shan‘]fur people with chronic obstructive pulmonary disease

Inspiratory muscle training compared to control or sham for people with chronic obstructive pulmonary disease

Patient or population: people with chronic obstructive pulmonary disease (COPD) 37 trials (102 1 participa nts)
Setting: community

Intervention: inspiratory muscle training (IMT)
Comparison: control or sham

Outcomes Anticipated absolute effects” Relative effect  Neof partici- Certainty of Comments
(959 CI) (95% Cl) pants the evidence
(studies) (GRADE)

Risk with con- Risk with IMT
trol or sham

The median MD 0.94 lower | - 144 slats IMT may improve dyspnea measured with
assessed wit at

dyspnea was (1.36 lowerto (6 RCTs) Very lowa.b Borg scale at submaximal exercise capac-

submaximal exercise capac- 1.5 0.51 lower) ity compared to control/sham but the ev-
ity idence is very uncertain, considering an
Scale from 1 to 10 {worse) MCID of -1 unit {only the lower limit of the
Follow-up: range 5 weeks to 85% Cl exceeded the MCID)
4 months

l Dyspneal The median MD 2.98 higher| - 238 DO IMT may improve dyspnea measured with
assessed with|{BDI-TDI| focal — dyspneawas (2.07 higher to (8 RCTs) Very lowb.c the BDI-TDI (Focal score) compared to con-
score (TDI) 1.2 3.89 higher) trol/sham but the evidence is very uncer-

Scale from -9 to +9 (better) tain, considering an MCID of +1 unit

follow-up: range 2 months

to 6 months

The median MD 0.59 lower| - 150 BECD IMT may improve dyspnea measured with
assessed wit dyspnea was (0.76 lowerto (4 RCTs) Lowb.d the modified mMRC compared to con-
Scale from 0 to 4 (worse) 0.62 0.43 lower)
Follow-up: range 8 months trol/sham, considering an MCID between
to & months -0.5 and -1 unit

Cochrane Database Syst Rev. 2023 Jan 6;1(1)
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Functional exercise capac-| The mean func- [ MD 35.71 me- - 501 BEDO IMT probably improves functional exercise
ity tional exercise ters higher (16 RCTs) Moderated capacity measured with the GMWD com-
assessed wit capacity was (25.68 higher to pared to control/sham, considering an MCID
Follow-up: range 2weeksto  298.4 meters \45}4 higher) y of 26 meters
12 months

[-LHL;alth-related quality of The median a MD 3.85 lower - 182 OO IMT may improve health-related quality of

i health-related (8.18 lower to (6 RCTs) Very lowe.f life measured with the SGRQ compared to
assessed with|SGRQ [total guality of life 0.48 higher) control/sham but the evidence is very un-
score was 23.61 _ y certain, considering an MCID of -4 units (on-
ly the lower limit of the 95% Cl exceeded

Scale from 0 to 100 (worse) the MCID)
Follow-up: range 2 months
to 12 months

[_::E:“ h-related quality of The mean MD 2.97 lower |- 86 BEDO IMT probably improves health-related gual-
i health-related (3.85 lower to (2 RCTs) Moderateb Aty of life measured with CAT compared to
assessed with|CAT guality of life 2.1 lower) control/sham, considering an MCID of about

ranged from -1.6 units

Scale from 0 to 40 (worse) -0.5t0 0.3
Follow-up: mean 2 months
Inspiratory muscle The mean inspi- { MD 14.57 - gle BEDD IMT may increase inspiratory muscle
strength ratory muscle cmH30 higher (32 RCTs) Lowd.g.h strength (PImax) slightly compared to con-
assessed with Pimax strength was (9.85 higherto trol/sham considering the MCID of 17.2
Follow-up: range 2weeksto  51.23 cmH;0 19.29 higher) cmH;0

12 months

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention {and

its 95% ClI).

BDI-TDI: Baseline Dyspnea Index - Transition Dyspnea Index;Cl: confidence interval; CAT: COPD Assessment Test; IMT: inspiratory muscle training; MD: mean difference;
mMRC: modified Medical Research Council dyspnoea scale; MCID: minimum clinically important difference; PImax: Maximal Inspiratory Pressure; PR: pulmonary rehabili-

tation; RCT: randomized controlled trial; SGRQ: 5t George's Respiratory Questionnaire; 6MWD: six-minute walk distance

Cochrane Database Syst Rev. 2023 Jan 6;1(1)



Analysis 2.5. Comparison 2: IMT vs control/sham, Outcome 5:
Functional exercise capacity: 6-minute walk distance (6MWD) (meters)

IMT Control/Sham Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total  Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI ABCDEF
Bavarsad 2015 491  6B.44 15 4644  57.82 15  44% 26.60 [-18.74 , 71.94] I @@ 2
Beckerman 2005 326  96.48 17 250.4 9428 14 21% 75.60 [8.20 , 143.00] - I X X BN |
Chuang 2017 266.15  48.69 27 21634  66.84 28 BS5% 49.81[18.98 , B0.64] . T @ed® 2 2
Cutrim 2019 486 7456 1 391 7525 11 2.4% 95.00 [32.40, 157.60] 2P0
Hill 2006 4728 1043 16 513.2 82.4 17 2.3%  -40.40 [-104.79, 23.99] - T @2e® 2 2
Hsiao 2003 (1) 459.6 98.8 10 4208 66.3 5 1.4%  38.80 [-45.62, 123.22] _t (. B N
Hsiao 2003 (2) 481.8 49 10 4208 66.3 5 2.2% 61.00 [-4.57 , 126.57] | N B RN ]
Koppers 2006 535 77 18 544 85 18 3.3% -9.00 [-61.98 , 43.98] - T @e® 2
Leelarungrayub 2017 340 5597 10 3189 6672 10 3.2% 21.10 [-32.88 , 75.08] B 1 X X BN ]
Lisboa 1997 417 10751 10 354 9486 10 1.2%  63.00 [-25.86 , 151.86] — T @e® 2 2
Ramirez Sarmiento 2002 433 81 7 407 114 7 0.9%  26.00[-77.60, 129.60] I KX BN ]
Saher 2021 239.82 9.36 17 20676  18.87 17 30.3% 33.06 [23.05, 43.07] - (i Bl BN ]
Saka 2021 428 2651 20 17.06  38.78 20 15.4% 25.74 [5.15 , 46.33) . T @e® 2 2
Scherer 2000 69.38 424 15 12.9 42.4 15  8.7% 56.48 [26.14 , B6.82] —_— 1 ®@2?2@® ? 2
Welner 2003 326.2  106.63 8 2875 7636 8 1.2%  38.70 [-52.18, 129,58] — I X X R K ]
Xu 2018 2417  8B.05 23 847  99.65 23 3.2% 15.70 [-38.65 , 70.05] . S S S
ZhouL 2016 284.9 56.6 22 2396 415 22 9.2% 45.30 [15.97 , 74.63] N @z »® 2
[Tntal (95% CI) 256 245 100.0% 35.71 [25.68, 45.?4]] ¢
Heterogeneity: Tau? = 60.27; Chi2 = 18.94, df = 16 (P = 0.27); I? = 16%
Test for overall effect: Z = 6.98 (P < 0.00001) R
Test for subgroup differences: Not applicable Favours control/sham Favours IMT
Health-related quality of life (HRQoL): COPD Assessment Test (CAT)
IMT Control Mean Difference Mean Difference Risk of Bias

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random,95% CI 1V, Random, 95% CI ABCDETF

Saka 2021 37 236 20 -05 0.94 20 620%  -320[-431,-2.09] - P99 ® 2 2

Xun 2018 23 2.78 3 03 2.09 23 380%  -260[-4.02,-118] - (X X X X |
[ Total (95% CI) 43 43 100.0% -2.97 [-3.85,-2.10] ] <

Heterogeneity: Tau® = 0.00; Chi* =042, df=1(P=051); I’=0%

Test for overall effect: Z = 6.65 (P < 0.00001) I S S S

Test for subgroup differences: Not applicable Favours IMT Favours control/sham



2022 Cochrane review In PR
: IMT, with or without concomitant PR for COPD

® Conclusion

® IMT may not improve dyspnea, functional exercise capacity and life
quality when associated with PR

® [MT is likely to improve these outcomes when provided alone

Cochrane Database Syst Rev. 2023 Jan 6;1(1)
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- Cochra he Trusted evidence.
= L- b Informed decisions.
1 IDrary Better health. Cochrane Database of Systematic Reviews

[Intervention Review]

Pulmonary rehabilitation versus usual care for adults with asthma

Christian R Osadnik1.2, Ciara Gleeson3, Vanessa M McDonald4.5,6, Anne E Holland7.8,°

1Department of Physiotherapy, Monash University, Melbourne, Australia. ZMonash Lung and Sleep, Monash Health, Melbourne, Australia.
3Respiratory Assessment Unit, St. James's Hospital, Dublin, Ireland. 4Centre of Excellence in Severe Asthma and Centre of Excellence

in Treatable Traits, The University of Newcastle, Newcastle, Australia. 3School of Nursing and Midwifery, The University of Newcastle,
Newcastle, Australia. ®Department of Respiratory and Sleep Medicine, John Hunter Hospital, Newcastle, Australia. 'Department of

Physiotherapy, Alfred Health, Melbourne, Australia. 8Institute for Breathing and Sleep, Melbourne, Australia. Central Clinical School,
Monash University, Melbourne, Australia

® To evaluate the effectiveness of PR compared to usual care on exercise
performance, asthma control, and quality of Tife (co-primary outcomes),
Incidence of severe asthma exacerbations/hospitalisations, mental health,

muscle strength, physical activity levels, inflammatory biomarkers, and
adverse events

® Included RCTs in which pulmonary rehabilitation was compared to usual
care in adults with asthma

® PR must have included a minimum of four weeks (or eight sessions) aerobic
training and education or self-management

Cochrane Database Syst Rev. 2022 Aug 22;38(8)
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Summary of findings 1. l Pulmonary rehabilitatiunl-:umpared tufor adults with asthma

Pulmonary rehabilitation compared to usual care for adults with asthma

Patient or population: Adults with asthma
Setting: Inpatient hospitals and outpatient centres
Intervention: Pulmonary rehabilitation
Comparison: Usual care

10 trials (894 participants)

Outcomes Anticipated absolute effects” (952 CI) Relative ef- Ne of partici- Certainty of Comments
fect pants the evidence
Risk with usual care Risk with pulmonary re- (95% Cl) (studies) (GRADE)
in people with asthma habilitation
(end-treatment)
Exercise per- End-interven- Mean peak oxygen up- MD 3.63 mL/kg/min higher 129 Gaslens] Higher value denotes
formance: tion: range 8 to take (VO peak) was 23.7 | (L.48 higherto 5.77 high- (3 RCTs) VERY LOW 123  greater peak oxygen up-
peak oxygen 12 weeks mL/kg/min. er); adjusted model data take (i.e. better) follow-
uptake (VO used ing completion of pul-
peak) on cy- monary rehabilitation
“cleergometer  Follow-up: Mean peak oxygen up- MD 0.69 mL/kg/min lower 66 EOOD compared to usual care.
incremental range 9to 12 take (VO; peak) was 24.8  (4.79 lower to 3.42 higher) (3 RCTs) VERY LOW 245
CPET months mL/kg/min.
Exercise per- End-interven- Mean peak oxygen up- MD 14.88% higher 60 HEOD Higher value denotes
formance: % tion: mean 3 take (% predicted VO, (9.66 higher to 20.1 high- (2RCTs) LOWET greater peak oxygen up-
predictedVO;  months max) was 58.2%. er) take (i.e. better) follow-
“max on incre- ing completion of pul-
mental car- Follow-up: Mean change in peak MD 10.37% higher 24 Geselal monary rehabilitation
diopulmonary mean 12 oxygen uptake (% pre- (L& lower to 22.34 higher) (LRCT) VERY LOw &9  compared to usualcare.
exercisetest  months dicted VO, max) was
1.33%.
Exercise per- End-interven- Mean incremental shut- | MD 74.0 metres further 30 Geselal Higher distance denotes
formance:in-  tion: mean 12 tle walk test distance (26.4 further to 121.4 fur- (LRCT) VERY LOW 49 greater exercise perfor-
cremental weeks was 403 metres. ther); adjusted model da- mance (i.e. better) fol-
shuttle walk ta used lowing completion of
test distance, pulmonary rehabilita-
metres Follow-up: Mean incremental shut- MD 9 metres lower 23 HEE tion compared to usual
mean @months  tle walk test distance (140.38 lower to 122.38 (1LRCT) VERY LOW 49 care.

was 421 metres.

further)

Cochrane Database Syst Rev. 2022 Aug 22;8(8)




Exercise per- End-interven- Mean 6-minute walk test | MD 79.8 metres further 529 BEDO Further distance de-
formance: 6- tion: range 3 to distance was 483 me- (66.5 further to 93.1 fur- (5 RCTs) MODERATE 10 | notes greater exercise
minute walk 12 weeks tres. ther) 11 performance (i.e. better)
test distance, following completion of
metres  Eollow-up: Mean change in 6- MD 52.3 metres further 42 OO0 ptulmnnary rehabilita-
mean 12 minute walk test dis- (0.7 further to 103.9 fur- (2RCTs) VERYLow58  tion compared fo usual
months tance was—25.5 metres.  ther) 12 care. MCID =26 to 30 m
Asthma con- End-interven- Mean change in ACQ MD 0.5 points lower 93 EEOD Lower score denotes
trol: ACQ tion: range 8 to score ranged from —0.3 (0.8 lower to 0.2 lower); (2 RCTs) LOW 45 better asthma control
score 12 weeks to 0.4 points. adjusted model data used compared to usual care.
MCID =0.5 points
Follow-up: Mean ACQ scorewas 1.4 MD 0.1 points higher 43 EEOO
range 9to 12 points. (0.4 lower to 0.5 higher) (2 RCTs) LOW 45
months
Asthma con- End-interven- Mean change in ACT MD 3.3 points higher 442 Ges=lal Higher score denotes
trol: ACT score  tion: range 3 to score was 2.3 points. (2.3 lower to 9.0 higher); (2 RCTs) VERY LOW 13 better asthma control
8 weeks adjusted model data used 1415 compared to usual care.
MCID =3 points
Follow-up: Mean ACT score was 15.8  MD 4.6 points higher 412 B0
mean 3months  points. (3.8 higher to 5.5 higher) (1RCT) VERY LOW 8186
Quality of life:  End-interven- Mean change in AQLQ MD 0.9 points higher 442 Gl Higher score denotes
AQLQ total tion: range 3 to total score ranged from (0.1 lower to 1.9 higher); (2 RCTs) VERY LOW 13 better quality of life
score 12 weeks —0.1 to 0.3 points. adjusted model data used 1415 compared to usual care.
Follow-up: Mean change in AQLQ MD 0.6 points higher 435 Ges=lal MCID=0.5 points
range3to9 total score ranged from (0.2 lower to 1.4 higher); (2RCTs) VERY LOW 415
months 0 to 0.5 points. adjusted model data used 17
& &, n (
Quality oflife:  End-interven- Mean change in SGRQ MD 18.5 points lower 440 EEBE Lower score denotes
SGRQ total tion:range3to  total score was-2.2 (20.8 lower to 16.3 lower); (2 RCTs) MODERATE 11 | better quality of life
sCore & weeks points. adjusted model data used 13 compared to usual care.
\, y. MCID =4 points
>
Follow-up: Mean change in SGRQ MD 13.4 points lower 430 Gl
range 3 to 12 total score ranged from (15.9 lower to 10.9 lower); (2 RCTs) VERY LOw 811
months —6 to 1.5 points. adjusted model data used 181920
\ J
Adverse - - No data reported. - -
events

Cochrane Database Syst Rev. 2022 Aug 22:8(8)
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Figure 6. Analysis 1.4 Exercise performance: B-minute walk test distance/at end-intervention. Schultz 2018 is
endpoint data. Cambach 1997 and Turk 2017 are change from baseline data.

Pulmonary rehabilitation Usasal care Mean Dillerence Mean Difference Risk of Bias

Siudy or Subgroup Mean [metres] 5D [meires]  Total Mean [metres] 5D [metres]  Total  Weight 1V, Random, 95% C1 [meires] IV, Randam, 95% CI1 [metres] ABCDETFG

Cambach 1997 63 # 18 & 63 17 69% 55.00 [4.13, 105.87] I AN BN BN

Manzak 2020 3366 436 14 4438 E25 16 2% 54.70 [8.27, 101.13] [ PR - TR B g

oo 2020 4019 63.5 14 kvl e 434 14 109% B0.70 [40.41 , 130.99] — - [ BN BN

Schulez 2021 B42.35 BR.OS 202 553485 8761 210 BlE% BE.S0 [71.53, 105.47] - X I RN

Turk 2020 52 40 14 -14 51 10 123% G6.00 [28.08, 103.92] —_—— (T Y X X I
l Total (95% CI) 262 267 100.0% 79.79 [66.47 , 93.11] ] ‘

Teterogeneity: Teu2 = D00, ChIE = 3.56, 01 = 4 [P = 0.47); 2 = 0%

| ) I |
Test for overall effect: Z = 11.74 (P < 0.00001) 100 50 0 50 100
Test for subgroup differences: Not applicabile Favours usual cane Fevours pulmonary rehabilitation

Analysis 1.13. Comparison 1: Pulmonary rehabilitation vs usual care for adults with asthma (end-intervention),
Outcome 13: Health-related quality of life:[St George's Respiratory Questionnaire total score|at end-intervention

Pulmonary rehabilitation Usual care Mean Difference Mean Difference Risk of Bias

Study or Subgroup MD SE Total Total Weight IV, Random, 95% CI IV, Random, 95% CI A BCDETFAG

Orooj 2020 -18.8 63808 14 14 3.3% -18.80 [-31.32, -6.28] I ?

Schultz 2021 -185 1.1735 202 210 96.7% -18.50 [-20.80 , -16.20] . . . .
ITot;[ (95% CI) 216 224 100.0% -18.51 [-20.77 , -16.25] l ‘

Heterogeneity: Tau? = 0.00; Chi? = 0.00, df =1 (P = 0.96); I = 0%

Test for overall effect: Z = 16.04 (P < 0.00001) 30 40 0 10 2

Test for subgroup differences: Not applicable Favours pulmonary rehabilitation Favours usual care

Cochrane Database Syst Rev. 2022 Aug 22;8(8)
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2022 Cochrane review In PR
: PR versus usual care for adults with asthma

® Conclusion

® Moderate certainty evidence shows that PR is probably associated
with clinically meaningful improvements in functional exercise
capacity and quality of life upon programme completion in adults
with asthma

® The certainty of evidence relating to maximal exercise capacity was
very low to low

® PR appears to confer minimal effect on asthma control

® The certainty of evidence is very low to low.

Cochrane Database Syst Rev. 2022 Aug 22;8(8)



Overview

® Pulmonary rehabilitation in 2023 guideline

® 2022 Cochrane review in pulmonary rehabilitation
® Pulmonary rehabilitation of COPD

® Pulmonary rehabilitation of ILD

® Pulmonary rehabilitation of COVID-19

® Pulmonary rehabilitation in Korea



Original Research } g CHEST .

Effectiveness of a Long-term Home-Based [® eweotorupaes

Exercise Training Program in Patients With
COPD After Pulmonary Rehabilitation

A Multicenter Randomized Controlled Trial

Anja Frei, PhD,; Thomas Radtke, PhD, Kaba Dalla Lana, BSc, Patrick Brun, MD,; Thomas Sigrist, MD,

Marc Spielmanns, PhD, MD,; Swantje Beyer, MD,; Thomas F. Riegler, MSc,; Gilbert Bdsching, BSc, Sabine Spielmanns,
Ramona Kunz, MSc; Tamara Cerini, MSc,; Julia Braun, PhD; Yuki Tomonaga, PhD, Miquel Serra-Burriel, PhD,

Ashley Polhemus, MSc,; and Milo A. Puhan, PhD, MD

® Whether a 12-month home-based, minimal-equipment strength
training program after PR have an effect on dyspnea, exercise capacity,
and patient-reported outcomes in patients with COPD

® Multicenter, randomized, parallel-group controlled trial

® Patients with COPD were allocated randomly (1:1 ratio) into an intervention group (IG;
homebased strength training program, trunk and upper and lower limb exercises at
different intensity levels) or to no intervention and usual care (control group [CG])

® 123 patients with COPD (IG, n=61; CG, n=62)

CHEST 2022; 162(6):1277-1286



TABLE 2 | Between-Group Differences in Primary and Secondary Outcomes at 12-Mo Follow-up in the
Intention-to-Treat Analysis

Intervention Group (n = 53%)

Control Group (n = 51%)

Adjusted Between-Group Difference
(Intervention Minus Control Group)

Variable Baseline 12 Mo Baseline 12 Mo Mean Difference (95% CI) 1u’ajloue
Primary end point
CRQ dyspnea scale 465+1.33 | 443 +1.49 | 461 +1.27 | 4.06 + 1.45 0.28 (-0.23 to 0.80) 27
score, 1-7
Secondary end points
6MWT distance, m"” 396 £ 110 379 £ 143 417 £ 125 393+ 133 1.37 (-35.06 to 37.79) .94
[ 1MSTST, repetitions® | 16.9 + 5.8 18.9 + 8.1 18.2 4+ 8.9 17.84+ 11.4 2.62 (0.22-5.03) .033
CRQ scale score, 1-7
Fatigue 5.17+0.93 | 476 £1.33 | 5.07 £ 1.07 | 4.67 + 1.28 0.02 (-0.47 to 0.50) .95
Emational function 5.584+0.92 | 510+1.23 | 537+ 1.08 | 5.01+ 1.25 -0.12 (-0.56 to 0.31) .58
Mastery 556+1.05 | 5.50+1.33 | 535+ 1.06 | 5.254+ 1.30 0.03 (-0.42 to 0.49) .90
CAT score, scale 0-5 14.3 +£6.1 15.34+ 7.8 15.3+ 6.7 16.54+ 7.2 -0.01 (-2.25to 2.24) .99
HADS scale score, 0-21
Depression 4.0+ 2.7 4.2+ 3.6 4.0+ 3.0 4.8 + 3.7 -0.43 (-1.57 to 0.71) 46
Anxiety 4.5+ 2.7 4.8+ 3.4 4.5+ 3.5 53+ 3.4 -0.49 (-1.64 to 0.66) 40
EQ VAS, 0-100 65.3+ 166 | 62.6+19.0 | 66.8 +£18.1 | 60.7 + 20.0 2.53 (-5.10t0 10.17) .51
EQ-5D-5L index value 0.85+0.13 | 0.78+0.19 | 0.82 £0.17 | 0.76 £ 0.19 | -0.017 (-0.08 to 0.05) .62
No. of exacerbations 1.8+1.7 2.1+1.3 2.0+1.8 2.6+1.9 -0.29 (-0.89 to 0.31) .34

over 12 mo

Data are presented as mean + SD or coefficient (95% CI) from linear models, unless otherwise indicated. Linear models were adjusted for age, sex, and the

stratification of the variables No. of repetitions on the IMSTST (= 19 vs = 19 repetitions) and study center. CAT = COPD Assessment Test; CRQ = Chronic

Respiratory Questionnaire; EQ VAS = EuroQol Visual Analogue Scale; EQ-5D-5L = 5-level EuroQol-5D version; HADS = Hospital Anxiety Depression Scale;

1MSTST = 1-min sit-to-stand test; 6MWT = 6-min walk test; VAS = visual analog scale.
*Unless stated otherwise.

P = 44 in the intervention group; n = 37 in the control group.

‘n = 49 in the intervention group; n = 46 in the control group.

6

CHEST 2022: 162(6):1277-1286
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TABLE 3 | Health Care Use During the Study Year by Group

Intervention Group (n = 53) Control Group (n = 51)
Variable Mean SD Median IQR Mean SD Median IQR P Value SMD PValue
Days of hospitalization® 6.74 12.3 0 7.50-0.00 5.14 10.34 0 9.00-0.00 476 0.141 .305
No. of pneumologist visits 3.96 3.61 3 4.00-2.00 3.53 3.71 3 6.00-2.00 .548 0.118 .618
Days of work lost 2.79 13.14 0 0.00-0.00 0.86 3.35 0 0.00-0.00 Lhilil 0.201 .39
No. of specialist visits 4.13 8.65 2 5.50-1.00 4.08 6.91 3 4.00-1.00 .972 0.007 .681
No. of general practitioner visits 7.70 5.81 6 9.50-4.00 7.61 6.65 6 12.00-4.00 941 0.014 .847
Days of inpatient rehabilitation 2.77 18.4 0 0.00-0.00 6.06 19.97 0 0.00-0.00 .385 0.171 .873

e-Table 11a: Experience o{changes in daily life attributed to the training][n=50 out of 53

(intervention group participants)-

Question 6¢ Response options+ N (36)< +
Yes+ 42 (79)¢ +

Have you experienced any Yes and nofe 2 (4)« R

ChEII:'IgEE in daily life that you No*e 5 (9)+ \

attribute to the performance of —

the HOMEX training exercises?+ Unclear / missinge 1(2)= ‘
Interview not conducteds 3(6)¢ +

M

*Specifications see e-Table 10b. #5pecifications: “At the beginning my endurance was better, then |
have had problems with my lung” (n=1); “The same as before, but the training kept me from
smoking” (n=1). +Specifications: “I hardly trained” (n=1), “I have not really done the exercises” (n=1),
“Not really, | still have breathing difficulties” (n=1), “Despite training, my oxygen saturation is worse
again” (n=1)+

CHEST 2022; 162(6):1277-1286



PR of COPD: Effectiveness of a lung-term home-based
exercise training program in patients with COPD after PR

® Conclusion

® The home exercise program had no effect on dyspnea, but
improved 1MSTST performance and patient-perceived fitness

® The supported program was well accepted by patients with COPD
and may facilitate continued exercise training at home

CHEST 2022; 162(6):1277-1286



I EUROPEAN RESPIRATORY JOURNAL I
ORIGINAL RESEARCH ARTICLE

M. KAASGAARD ET AL.

Use of Singing for Lung Health as an alternative training

modality within pulmonary rehabilitation for COPD:
a randomised controlled trial

Mette Kaasgaard ©2, Daniel Bech Rasmussen ©%3, Karen Hjerrild Andreasson ®%**, Ole Hilberg ©3°
g J g

Anders Lokke ©°, Peter Vuust ©* and Uffe Bodtger ®*-3-°

]

® Multicenter RCT in Denmark
® |ncluded 270 COPD patients, and 195 completed the study

® |nvestigated the effectiveness of 10 weeks of PR
® |Intervention arm: Singing for Lung Health (SLH)

® Physical, vocal and breathing exercises, with a focus on improving strength, endurance and flexibility of the
respiratory muscles

® Carefully adapted to the respiratory challenges in COPD and included movement and/or dancing

® 20 min of physical warm-ups, 20 min of vocal warm-up with rhythm and pitch games, 40 min of singing
and 10 min of cooling down

® Control arm: Standard physical exercise training (PExT)
® Supervised strength and endurance training to enhance exercise tolerance and capacity

® 20 min of physical warm-ups, 60 min of PExT, including handling of dyspnoea, and 10 min of cooling down
Eur Respir J. 2022 May 19;59(5))
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TABLE 1 Overview of content in the two study groups

SLH PEXT

Per session (min)* 90 90
Warm-up exercise (body) v v

[ Warm-up exercise (voice) v x|
Breathing techniques v v
Handling dyspnoea v v
Posture v v
Resting positions v v
Endurance exercises (cirouitj"inter'\.*al]l'| v v

| Respiratory muscle training v x|
Strength exercises and limb endurance training x v
Home exercise instructions/continuation of physical activity v v
Muscle stretching v v
Relaxation and body awareness v v

[ Singing v x |
Education and self-management as part of PR v v

SLH: Singing for Lung Health; PExT: physical exercise training. *: dose of intervention for both groups was
90 min twice weekly over 10 weeks; ": both groups were trained in coordination of breathing and use of pursed
lip breathing (resistance on exhalation), while the SLH group did respiratory muscle training (resistance on
inhalation) and the PExT group did strength exercises and limb endurance training (comprising walking,
stepping, stair climbing, exercise bikes and, if possible, jogging, cross trainer and/or row machine); *: dose of
education and self-management for both groups varied between 60-120 min once weekly for 10 weeks and
comprised knowledge about chronic obstructive pulmonary disease, behaviour change, smoking cessation,
correct use of inhaler devices, nutrition, sexuality, handling of stress and anxiety, early recognition of
exacerbation, decision-making and taking action on symptoms, motivation goals and maintenance
post-pulmonary rehabilitation.

Eur Respir J. 2022 May 19;59(5))



I TABLE 3 Physical performance and quality of life I

SLH PEXT Difference p-value 95% ClI
6MWD, m
Baseline 374.1+105.0 391.6499.0 0.17
Follow-up 387.2+100.5 405.7+104.5 0.14
Change from baseline 13.1436.3*** 14.1+32.3*** 0.81 —-7.3-9.3
MID achieved 31 (21.8%) 31 (25.0%) 0.57
SGRQ
Total score
Baseline 46.1+17.1 44 0+17.0 0.32
Follow-up 43.0+16.6 42.5+18.9 0.81
Change from baseline —3.0+8.8*** —1.549.2 0.16 —0.6-3.7
MID achieved 51 (35.2%) 35 (28.0%) 0.21
Symptoms score
Baseline 48.9+22.4 47.8+22.7 0.71
Follow-up 45.0+21.9 43.5+24 .4 0.61
Change from baseline —3.9+£15.0** —4.3+17.2** 0.83 —4.3-3.5
MID achieved 53 (36.6%) 46 (36.8%) 0.97
Activity score
Baseline 65.4+20.6 64.0+21.4 0.59
Follow-up 63.9+20.0 61.6+23.2 0.39
Change from baseline —1.5+10.4 —2.4+11.5* 0.49 —-3.7-1.7
MID achieved 44 (30.3%) 44 (35.2%) 0.40
Impact score
Baseline 34.2+18.1 31.3+18.1 0.20
Follow-up 30.5+18.1 31.3+19.1 0.74
Change from baseline —3.7+12.1*** —0.1+10.5 0.01 0.9-6.6
MID achieved 52 (35.9%) 28 (22.4%) 0.02 Eur Respir J. 2022 May 19;59(5))



HADS
Anxiety score

Baseline 4.8+3.8 5.14#3.7 0.52
Follow-up 49+3.7 49+3.7 0.97
Change from baseline 0.1+2.4 —0.242.3 0.33 —0.9-0.3
Depression score
Baseline 3.4+3.2 3.0£2.9 0.28
Follow-up 3.242.9 3.143.0 0.78
Change from baseline —-0.242.1 0.1+1.5 0.19 -0.1-0.7
FEV, % predicted
Baseline 49.7+16.9 53.6+16.6 0.06
Follow-up 50.8+17.8 53.9+17.4 0.14
Change from baseline 1.146.6" 0.4+4.6 0.01 -2.1- -0.7
Borg-CR10 (after 6MWD)
Baseline 7.1+2.8 6.6+2.8 0.10
Follow-up 6.9+2.7 6.4+2.5 0.15
Change from baseline —0.3+1.8 —0.242.2 0.66 —0.4-0.6
mMRC
Baseline 2.2+41.2 2.0+1.2 0.25
Follow-up 2.0+1.2 2.0+1.3 0.97
Change from baseline —0.240.7*** —0.1+0.8 0.07 —0.0-0.4
Adherence to intervention
Sessions, n 16.6+3.0 16.3+3.1 0.41 —-2.1-1.0
Adherence rate 0-24% 22 (15.2%) 21 (16.8%) 0.90
Adherence rate 25-49% 11 (7.6%) 12 (4.4%)
Adherence rate 50-74% 24 (16.6%) 21(16.8%)
Adherence rate 75-100% 88 (60.7%) 71 (56.8%)
Dropout rate 37 (25.5%) 38 (30.4%) 0.42

Data are presented as meantsp or n (%), unless otherwise stated. SLH: Singing for Lung Health; PEXT: physical
exercise training; 6MWD: 6-min walking distance; MID: minimal important difference; SGRQ: St George’s
Respiratory Questionnaire; HADS: Hospital Anxiety and Depression Score; FEV;: forced expiratory volume in 1 s;
Borg-CR10: modified Borg category-ratio dyspnoea scale; mMRC: modified Medical Research Council dyspnoea

score. Within-group significance: *: p<0.05, **: p<0.01; ***: p<0.001. Eur Respir J. 2022 May 19:59(5))
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FIGURE 3 Change in St George's Respiratory Questionnaire (SGRQ) scores. SLH: Singing for Lung Health; PExT: physical exercise training.

® Conlusion

® SILH provides positive and clinically relevant physiological and
psychological changes in COPD

® SLH was non-inferior to PEXT in improving 6MWD post 10 weeks in
community-based PR

Eur Respir J. 2022 May 19;59(5))
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Original Research
Clustering of COPD patients and their response to pulmonary rehabilitation | %&s

Yara Al Chikhanie *°, Sébastien Bailly °, Ines Amroussa ”, Daniel Veale “°, Frédéric Hérengt “>*,
Samuel Verges b, %,

® Aimed to

® (Cluster patients with COPD admitted to PR, based on patients’ clinical characteristics
and 6MWT results (6MWD, SpO2, HR and dyspnea)

® Evaluate the response to PR in each of these clusters based on the improvement in
6MWD

® A single center cohort-based analysis of COPD patients (n=835)

® PR program

® Consisted in a 3-to-4-weeks in-patient program, with activities 5 days per week

® 25-min aerobic training on a cycling ergometer or a treadmill (5-min warm-up, 15-
min training, 5-min cool-down)

® 30-min low-intensity group gym session (upper and lower limbs exercises, respiratory
exercises)

® 30-min group walk outdoors
® 30-min muscle strength training

Respir Med, 2022. 198: p.106861.



Table 2
Characteristics of the 4 identified clusters.

Variables Cluster 1 n Cluster 2 n Cluster 3 n Cluster 4 n
[ =137 (16) = 305 (37) = 264 (32) =129(15)

Sex (F) 56 (41) 172 (56)* 121 (46) 45 (37

(M) 81 (59) 133 (44)* 143 (54) 81 (63)~

Age (years) 59 [10] 65 [12]* 70 [10]* 67 [111*~

BMI (kg,-’mg) 36 [6] 22 [4]* 26 [5]* 25 [6]* ~

TLC (% 104 [26] 109 [35] 109 [26] 103 [34]
predicted)

FEV1 (% 62 [22] 56 [25] 50 [23]
predicted)

LTOT 5 (4) 29 (10) 10 (4) 126 (98)* %

Pre-PR 6MWT

6MWD (m) 430 [116] 362 [118]*  388[114]* 290 [103]*

~§

6MWD (% 70 [17] 58 [1a]* 65 [17]* 47 [171* +¥
predicted)

Minimal SpO, 89 [5] 89 [5] 88 [5] 86 [6]* +§
(%)

A SpO; (%) —3 [4] —4[5] —4[5] -7 [6]* %

A HR (bpm) 23 [14] 14 [15]* 20 [15] 15 [13]* %

End-of-test 5[2] 4 [2]* 6 [2]* 6 [2]*~
dyspnea

Post-PR 6MWT

6MWD (m) 507 [111] 459 [118]1* 467 [114]1* 356 [113]

*+S

6MWD (% 82 [15] 73 [18]* 78 [17] 57 [18] *°F
predicted)

Minimal SpOa 89 [6] 88 [6] 88 [5] 85 [6] *7F
(%6)

A Sp02 (%) —3[4] —4 [5] —4 [5] -8 [6] wt§

A HR (bpm) 23 [17] 19 [16]* 22 [1a]* 19 [1a]*

End-of-test 4[2] 4[2] 5 [2]* 612"~ |
dyspnea

Response to PR (A 6MWD)

Non-Responders 22 (16) 33(11) 47 (18)
(=230 m)

Responders 115 (84) 272 (89) 217 (82) 93 (72) 7
(=30 m)

distinctive homoageneous

Four

clusters were identified using the

pre-PR patients'’ clinical

characteristics and 6MWT

responses

Cluster 1 (n=16%)

® Younger men, GOLD I-ll, Average
walkers, obese, responders

Cluster 2 (n=37%)
® Older women, GOLD
walkers, responders
Cluster 3 (n=32%)
® Older men, GOLD II-lll, dyspneic,
slow walkers, responders
Cluster 4 (n=15%)

® Older men, GOLD IlI-IV, very slow
walkers, oxygen-dependent, very
dyspneic, non-responders

[I-11l, slow

Respir Med, 2022. 198: p.106861.
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Bt Cluster 1 Cluster 2
‘ e "
- ‘\ BN ¢ Younger men Older women | -
3 \ GOLD I-11 GOLDII-III =
H % Average walkers == Slow walkers £
1N N Obese KA Responders
S Responders )
Volume (L) ,“‘ <| Volume (L)
Wh
430m +77m 362m +97m
16% non-responders 18% non-responders

Cluster 3 ’ Cluster 4
o Older men /| Older men
3 GOLD II-111 GOLD lII-1lV 2
3 Slow walkers Very slow walkers 2
" Dyspneic Dyspneic -

Responders Oxygen therapy

Volume (L) Non-responders Volume (L)
388m +79m 290m +66m
11% non-responders [ 28% non-responders ]
Non-responder: gain < 3om

Fig. 2. Infographic illustrating the four identified clusters of COPD patients and their respective 6-min walking distance response to pulmonary rehabilitation.

Respir Med, 2022. 198: p.106861.



PR of COPD: Clustering of COPD patients with their
response to PF

® Conclusion
® The present study identified four clusters of COPD patients
admitted to PR based on their clinical characteristics and 6MWT

responses

® Among these clusters, there were different rates of response to PR

® The cluster showing the highest probability of having a post-PR
6MWD improvement <30 m included older patients, GOLD llI-IV,
with walking limitation, severe desaturation, severe dyspnea

Respir Med, 2022. 198: p.106861.



Overview

® Pulmonary rehabilitation in GOLD guideline

® 2022 Cochrane review in pulmonary rehabilitation
® Pulmonary rehabilitation of COPD

® Pulmonary rehabilitation of ILD

® Pulmonary rehabilitation of COVID-19

® Pulmonary rehabilitation in Korea
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Pulmonary Rehabilitation in Idiopathic ®) crec forupsats
Pulmonary Fibrosis and COPD

A Propensity-Matched Real-World Study

N\
Claire M. Nolan, PhD,; Oliver Polgar, MSc, Susie J. Schofield, MSc, Suhani Patel, MSc; @f
Ruth E. Barker, PhD,; Jessica A. Walsh, MPh, Karen A. Ingram, B5c, Peter M. George, PhD; —
Philip L. Molyneaux, PhD; Toby M. Maher, PhD; and William D.-C. Man, PhD pal'
® AIm

® To compare the responses of patients with IPF with a matched group of patients with
COPD 'undergoing the same supervised, outpatient pulmonary rehabilitation
program

® To determine whether pulmonary rehabilitation is associated with survival in IPF

® Using ﬁrogensity score matching, 163 patients with IPF were matched
1:1 with 163 patients with COPD referred for PR

® Age, sex, BMI, MRC dyspnea scale grade, self-reported Chronic Respiratory
Questionnaire (CRQ) total score and incremental shuttle walk test (ISWT) distance

® PR

® 8-week outpatient exercise and multidisciplinary education program:
two supervised sessions of exercise and education, and at least one
additional home-based exercise session per week

CHEST 2022; 161(3):728-737



Patients referred for PR with a

diagnosis of IPF

(n = 228)

"

Did not provide consent (n = 26)
Excluded (n = 39):

- Unclassifiable ILD (n = 19)

4

L J

- training (n = 6)
- Other (n=7)

- Coexisting diagnosis of COPD (n =7)
- Cardiac comorbidity that would limit exercise

Patients with IPF ]

(n=163)

Propensity score

matched 1:1

i
|‘

L J

Completed PR
(n=113)

Y

Patients with COPD
(n=183)

s

Reason for noncompletion (n = 50):

- Unwell for other reasons (n = 17)

- Other (n=13)

- Unable to contact (n = 6)

- RIP (n =8)

- Admitted to hospital (other reason) (n = 4)

- Admitted to hospital (underlying
respiratory condition) (n = 2)

- Exacerbation of lung disease (n = 2)

Figure 1 - Flow chart showing participant recruitment and reasons for PR noncompletion. ILD = interstitial lung disease; IPF = idiopathic pulmonary

fibrosis; PR = pulmonary rehabilitation; RIP = rest in peace.

b

Y

[ Reason for noncompletion (n = 60):

- Unwell for other reasons (n = 18)
- Other (n = 186}
- Unable to contact (n = 14)

—— - Admitted to hospital (other reason) (n = 6)

- Family commitments (n = 4)

- Admitted to hospital (underlying
respiratory condition) (n = 1)

- Exacerbation of lung disease (n = 1)

Completed PR
(n=103)

-

CHEST 2022; 161(3):728-737



TABLE 2 | Response to PR

Between-Group Difference in

Within-Group Response to PR Response to PR
IPF (n = 113) (OPD (n = 103)
Variable Mean (95% (I) P Valug® Mean (95% CI) P Value® Mean (95% (1) PValue
ISWT distance change, m 53 (37-69) < .001 55 (44-66) < .001 2 (-18 to 22) .84
MRC dyspnea scale grade -0.7(-08Bto-0.5) | = .001 | -0.7 (-0.9t0 -0.6) | <« .001 | 0.0 (-0.2to0.3) 36
change
CRQ score change
Dyspnea scale 4.0 (2.9-5.1) = .001 5.0 (3.7-6.2) = .001 | 1.0 (-0.7 to 2.6) .25
Fatigue scale 1.9 (1.0-2.8) < .001 2.2 (1.3-3.1) < .001 | 0.3(-0.9to0 1.5) 62
Emotional function scale 2.3 (1.0-3.5) < .01 3.3(2.0-4.7) < .001 | 1.1(-0.7 to 2.9) 24
Mastery scale 1.4 (0.6-2.2) < .001 2.2 (1.3-3.1) < .001 | 0.8(-0.4to1.94 .19
Total 9.6 (6.5-12.6) < .001 | 12.7 (9.2-16.2) < .001 | 3.2(-1.4t0 7.7) .18

CRQ = Chronic Respiratory Questionnaire; IPF = Idiopathic Pulmonary Fibrosis; ISWT = incremental shuttle walk test; MRC = Medical Research Council;

PR = pulmonary rehabilitation.

#Difference between the values before and after PR.

~l
o
1

Change in ISWT (m)

T
IPF

T
COPD

---- MID of ISWT in COPD
-—- MID of ISWT in IPF

Figure 2 - Graph showing the mean (95% CI) change in ISWT distance

in participants with IPF and COPD (unmatched analysis). IPF =
idiopathic pulmonary fibrosis; ISWT = incremental shuttle walk test;

MID = minimal important difference.

CHEST 2022; 161(3):728-737
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TABLE 3 | Univariate and Multivariate Cox Proportional Hazards Regression Analysis|for the Association Between
PR Status|and Time tc[ All-Cause Mortality at 1 Year From PR Completion in IPF ]

Univariate Analysis Multivariate Analysis 1° Multivariate Analysis 2°
Covariate: PR Status HR (95% (1) P Value® HR (95% (I) P Value* HR (95% (I) P Value*
Responder® Reference category .01 Reference category .01 Reference category .01
Nonresponder® 3.91 (1.54-9.93) 3.45 (1.24-9.57) 3.94 (1.43-10.81)
Noncompleter” 5.62 (2.24-14.08) 4.70 (1.66-13.34) 4.42 (1.53-12.79)

HR = hazard ratio; PR = pulmonary rehabilitation.

Variables included: baseline age, sex, smoking status, FVC % predicted, Medical Research Council dyspnea scale grade, prescription of antifibrotic therapy,
frailty status, PR status. (Note that incremental shuttle walk test distance was not included because of colinearity.)

BVariables included: baseline age, sex, smoking status, FVC % predicted, incremental shuttle walk test distance, prescription of antifibrotic therapy, frailty
status, PR status. (Note that Medical Research Council dyspnea scale grade was not included because of colinearity.)

“Overall P value for PR status.

PR completion plus meeting the minimal important difference of incremental shuttle walk test distance. >=38m

PR completion plus not achieving the minimal important difference of incremental shuttle walk test distance.

Not completing PR.

CHEST 2022; 161(3):728-737
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Figure 3 - Kaplan-Meier curve and at-risk table demonstrating time to
all-cause mortality at 1 year according to PR status, with table depicting
the numbers at risk. PR = pulmonary rehabilitation.

® Conclusion

® Patients with IPF have similar completion rates and magnitude of response to PR
compared with a matched group of patients with COPD

® |n IPF, noncompletion of and nonresponse to PR were associated with increased all-
cause mortality

=> Reinforce the benefits of pulmonary rehabilitation in patients with IPF

CHEST 2022; 161(3):728-737
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Original research

Survival after inpatient or outpatient pulmonary
rehabilitation in patients with fibrotic interstitial lung
disease: a multicentre retrospective cohort study

Sabina Anna Guler,' Seo Am Hur,2 Michael K Stickland,? Patrick Brun,* Luc Bovet @ *
Anne E Holland,” Janet Bondarenko,> Nathan Hambly,6 Joshua Wald,°

Nima Makhdami,” Michael Kreuter ® Rainer Gloeckl,” Inga Jarosch,’ Benjamin Tan,?
Kerri A Johannson @ ,'%S Ainslie McBride, '° Kaissa De Boer,"" Jacqueline S Sandoz, "
Kelly Sun,'? Deborah Assayag, " Surya P Bhatt @ ,'* Julie Morisset,

Vincent Ferraro,' Chris Garvey,® Pat G Camp,"”'® Christopher J Ryerson®'®

® To determine whether improvement in 6MWD during PR was associated
with subsequent survival

® Retrospective, international cohort study included patients with fibrotic ILD
participating in either inpatient or outpatient PR (n=701)

® PR

® |npatient PR: usually stay for 2-4 weeks in a specialised PR clinic

® 2-3 sessions of exercise training per day for 5-6 days/week, with additional psychological support and
educational sessions

® Outpatient PR: outpatient setting for a total of 6-12 weeks
® 2-3 sessions/week of structured exercise and education

Thorax 2022;77:589-595
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Table 2 Pulmonary rehabilitation (PR) features for inpatient and

outpatient PR

Inpatient PR | | Outpatient PRJ

(n=196) (n=505)
PR duration, weeks 3(2.74.2) 8 (8-8)
Adherence, % (attended/planned sessions) 100 (83-100) 92 (77-100)
Good adherence (=80%), yes/no 5712 328/115
Long-term oxygen therapy 106 (54%) 135 (27%) Table 3  Association of change in 6-minute walk distance (6MWD)
Oxygen flow rate at PR start, Limin 2 (0-3.3) 0(0-2) during inpatient or outpatient pulmonary rehabilitation witl survivall
Oxygen flow rate at PR end, L/min 2 (0-4) 0(0-1.4) Unadjusted analysis= :::::;id for age, sex, baseline
Oxygen flow rate increase during PR 50 (27%) 50 (11%) HR (95% Cl) Pvalue  HR (95% Cl) P value
6MWD at PR start, metres 262 (128) 358 (125) Inpatient pulmonary rehabilitation
DA e e ] ey [f_\.smwn, m 097 (0.94100.99)  0.02 0.94(0.9100.97)  <0.001 ]
6MWD at PR end, metres 320 (127) 405 (127) Outpatient pulmonary rehabilitation
6MWD at PR end, %-predicted 66 (26) 87 (28) [L\.EMWD, m 0.99(0.97t01.01) 03 0.97(0.95t01.00)  0.042 ]
Change in 6MWD, metres 55 (83) 34 (65) HR effect estimates are reported per 10 m change in 6MWD.
Any 6MWD increase 147 (79%) 328 (76%) A, change.
6MWD increase =30 m 120 (65%) 227 (52%)

Data shown are number (% (number of participants with available information in
the denominator)), mean (SD) or median (IQR). Missing data (=10%) (inpatient/
outpatient PR) included PR duration (2%/15%), adherence (65%/12%), oxygen flow
rate at PR end (5%/11%) and 6MWD at PR end (5%/14%).

6MWD, 6-minute walk distance.

Thorax 2022;77:589-595
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Figure 4 Survival stratified by{adherence fo pulmonary rehabilitation)

sessions (attendance of =/<80% of sessions) during butpatient |
pulmonary rehabilitation.

® Conclusion

® Patients with fibrotic ILD who improved physical performance

during PR had better survival compared with those who did not
improve performance

Thorax 2022;77:589-595
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® Pulmonary rehabilitation in 2023 guideline

® 2022 Cochrane review in pulmonary rehabilitation
® Pulmonary rehabilitation of COPD

® Pulmonary rehabilitation of ILD

® Pulmonary rehabilitation of COVID-19

® Pulmonary rehabilitation in Korea
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EUROPEAN RESPIRATORY JOURNAL
ORIGINAL RESEARCH ARTICLE

M.A. MCNARRY ET AL.

Inspiratory muscle training enhances recovery post-COVID-19: a
randomised controlled trial

Melitta A. McNarry ®, Ronan M.G. Berg ®*3, James Shelley’, Joanne Hudson’, Zoe L. Saynor?,
Jamie Duckers ©°, Keir Lewis®’, Gwyneth A. Davies’ and Kelly A. Mackintosh®

® o Investigate the potential rehabilitative role of inspiratory muscle training

(IMT)

® Reductions in breathlessness and improvements in quality of life and functional capacity

® 281 adults (prior self-reported COVID-19 infection, primar symgtom of
breathlessness) were recruited through social media, online” COVID-19
support groups or following hospital discharge

-> randomised 4:1 to an 8-week IMT or a “usual care” waitlist control arm

-> 148(IMT. n=111; controls: n=37) participants completed the post-
Intervention testing

® |IMT

® PrOZ2, a handheld inspiratory flow resistive device
® Three unsupervised IMT sessions/week

Eur Respir J. 2022 Oct 6;60(4):2103101.



Expression of interest (n=424)

Withdrawals: did not respond following
initial expression of interest (n=143)

e

4

Randomised (n=281)

h 4 r
Allocated to intervention (n=224) Allocated to control (n=57)
Received allocated intervention (n=176) Received allocated intervention (n=48)
Did not receive allocated intervention (n=48) Withdrew on allocation (n=9)
Did not respond/no reason provided (n=40) Did not respond/no reason provided (n=8)
Improved health since expressing interest (n=6) Waited too long for allocation (n=1)

Unable to post equipment internationally (n=1)
Change in personal circumstance (n=1)

r h 4
Lost to follow-up (n=65) Lost to follow-up (n=11)
Did not respond/no reason provided (n=42) Did not respond/no reason provided (n=8)
Fear of exacerbation (n=8) Did not attend baseline (no reason) (n=2)
Unwell (n=5) Unwell (n=1)

Technical issues with IMT device (n=4)
Burden (n=5)
Unrelated surgery mid-intervention (n=1)

Analysed (n=111) Analysed (n=37)
Excluded from per-protocol analysis (n=24)

FIGURE 1 CONSORT (Consolidated Standards of Reporting Trials) flow diagram. IMT: inspiratory muscle
training.

Eur Respir J. 2022 Oct 6;60(4):2103101.
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FIGURE 2 Pre- and post-intervention self—reportedl health and breathlessness| according to a) King's Brief Interstitial Lung Disease (K-BILD)
questionnaire, and b) Baseline Dyspnoea Index (BDI) and Transition Dyspnoea Index (TDI). *: p<0.05; **: p<0.01.

Eur Respir J. 2022 Oct 6;60(4):2103101.



YONSEI TABLE 3 Pre- and post-intervention health-related quality of life, respiratory muscle strength, estimated

UNIVERSITY

physical fitness, physical activity, sleep levels, and mental health and wellbeing in the per-protocol population
(n=124)

Pre-intervention Post-intervention

Control (n=37) IMT (n=87) Control (n=37) IMT (n=37)
K-BILD
Total 59 7+158 SR 8+12 4 59 8+12 A 678+14 4" )
Breathlessness and activities 40.6+23.3 36.7+13.1 41.9420.7 49.7+19.5"
Psychological 56.9+18.7 60.4+17.4 59.2+18.7% 70.1+16.9""
Chest symptoms 56.6+13.5 54.0+7.8 59.5+12.4 60.7+10.8"
(Respiratory muscle strength )
MIP (cmH,0) 82.8+38.5 73.3+28.7 90.5+42.1 112.6+42.9™1
FIT (AU) 20.5+13.7 19.7+14.7 2204276 24.9+14.0"
\_SMIP (PTU) 475.1+218.3 445.3+183.9 464.2+226.8 587.7+215.0""
( Physical fitness )
__Estimated V' g, (mL-kg”~min—") 37.9+12.4 37.5+156 36.8+4.8 43.4+17.5"° |
Device-based physical activity
Sedentary time (min) 757.84£105.0 766.2+89.9 T74.6+72.9 742.8495.5
LPA (min) 125.2462.05 117.7+58.9 120.2+44.7 124.2+42.3
MPA (min) 64.8+36.6 70.9+36.2 69.8+32.3 87.0+40.0"
VPA (min) 2.615.4 0.961.6 2.5+6.3 2.546.3
Most active 60 min (mg) 107.8+60.3 99.6+29.6 107.1+42.5 115.6+33.7"
Most active 30 min (mg) 150.8+90.7 132.8+37.3 156.2+105.5 158.1+59.4"
Intensity gradient —-3.2+0.4 —3.4+0.4 —3.3+0.4 —3.3104
Device-based sleep
Sleep duration (min) 413.3481.6 398.3+84.9 399.8462.5 412.5+73.9
Sleep efficiency (%) 85+11 84+14 8549 85+10
Perceived Competence Scale 14.149.3 15.1+7.7 16.7+8.9" 16.5+7.8
Basic Needs Satisfaction Scale
Autonomy 46+0.9 4,6+0.9 4.8+0.7 4,7+0.8
Competence 4.8+1.0 49+1.1 4.9+0.9 5.0+1.0
Relatedness 5.8+0.8 5.7+0.9 5.8+0.7 5.7£1.0
Treatment Self-Regulation Questionnaire
Amotivation 5.4+3.0 5.1+22 54+22 5.7+2.6
External regulation T7.4+3.5 8.0+4.5 8.0+3.8 8.2+3.7
Introjected regulation 74+3.1 7.0+3.5 6.9+3.7 6.9+3.3

Autonomous motivation 36.6+6.2 35.2+6.6 36.645.2 33.8+6.9




PR of COPD: Effectiveness of a lung-term home-based
exercise training program in patients with COPD after PR

® Conclusion

® IMT elicited clinically meaningful reductions in the severity of
dyspnea and chest-related symptoms, as well as improved
respiratory muscle strength and aerobic fitness

® IMT may be an efficacious home-based rehabilitation strategy
during recovery from COVID-19
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IObservational Study Med iCi ne

Current status and trends of pulmonary
rehabilitation in South Korea

National level data analysis using Health Insurance Review
and Assessment Service (HIRA) database from 2016 to 2018

Hyo-Jung Kim, MD?, Hee-Eun Choi, MD®>*©, Hang-Jea Jang, MD?, Hyun-Kuk Kim, MD?, Jin-Han Park, MD?,
Jae-Ha Lee, MD?, Tae-Hoon Kim, MDP

® To evaluate the national trends of PR and the annual changes in the

number and patterns of prescriptions of pulmonary rehabilitation
before and after the insurance coverage

® Using the data of 24,380 patients during the 3-year period from 2016 to
2018 that were archived by the National Health Information Database of
the Health Insurance Review and Assessment Service in South Korea

Medicine (Baltimore). 2022 Oct 14;101(41):e31085.
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Baseline characteristics of evaluated patients.

Yr, no. (%)

Baseline characteristics 2016 2017 2018
Total patients (n) 5036 7970 10,474
Viale (%) 3783 164] HZTZ [66.1] 6825 (60.2]
Age (yrs) Mean + SD 65090 +14.75 66.70 + 14.08 67.03 + 13.48
Age group (yrs) <30 182 (3.1) 207 (2.6) 231 (2.2)

30-39 180 (3.0) 232 (2.9) 208 (1.9)
40-49 381 (6.4) 431 (5.4) 602 (5.7)
50-59 949 (16.0) 1165 (14.5) 1528 (14.6)
60—69 1430 (24.1) 2023 (25.4) 2774 (26.5)
70—-79 1836 (30.9) 2594 (32.5) 3360 (32.1)
=80 978 (16.5) 1328 (16.7) 1771 (16.9)
Insurance type ~ National Health 5335 (89.9) 7165 (89.9) 9465 (90.4)
Insurance
Medical aid 622 (10.5) 835 (10.5) 1033 (9.9
\eterans’ 21 (0.4) 22 (0.3) 23(0.2)

insurance

Annual number of pulmonary rehabilitation.

Number of times

Prescription name (KCD code) 2016 2017 2018

Rehabilitative breathing therapy (MM290) 16,263 14,363 15,198

Rehabilitation exercise for pulmonary disease 293 10,283 16,757
(MM440)

Rehabilitative breathing therapy + rehabilitation 52 614 688
exercise for pulmonary disease (MM290 + MM440)

Total 16546 24646 31955
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Type of institutions that performed pulmonary rehabilitation.

Yr, no. (%)

Medical institutions 2016 2017 2018

Total patients (n) 0936 7970 10,474

Private clinics 3(0.1) 1(0.0) -

Secondary and general hospitals 1884 (31.7) 2061 (25.9) 3325 (31.7)

Tertiary hospitals 4122 (89.4)  B017 (755) 7256 (69.3)
Top ten cause of primary diagnosis undergoing pulmonary rehabilitation.

2018, no. 2017, no. 2018, no.

1 Cerebral infarction 466 Lung cancer 96b Lung cancer 1677
2 Pneumonia 444 COPD 689 COPD 1025
3 Lung cancer 3b6 Pneumonia 539 Pneumonia 626
4 Paraplegia 354 Other interstitial pulmonary disease 571 Other interstitial pulmonary disease 610
5 ICH 325 Cerebral infarction 420 Cerebral infarction 443
6 COPD 203 Paraplegia 380 Paraplegia 351
7 Intracranial injury 187 Respiratory failure 2r Respiratory failure 269
8 Aspiration pneumonia 178 ICH 235 Bronchiectasis 261
9 Bronchiectasis 160 Bronchiectasis 190 ICH 248
10 Spinal muscular atrophy and related syndrome 159 Intracranial injury 182 Intracranial injury 104

COPD = chronic obstructive pulmonary disease, ICH = intracerebral hemorrhage.

Medicine (Baltimore). 2022 Oct 14;101(41):e31085.
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Summary

® PR in GOLD guideline 2023

® 2022 Cochrane review in pulmonary rehabilitation
® Assess the effect of inspiratory muscle training (IMT) on COPD
® Evaluate the effectiveness of PR compared to usual care in adult asthma

® PR of COPD

® Effectiveness of a long-term Home-based exercise training program
after PR in COPD

® Alternative training modality (Singing) within PR for COPD
® (Clustering of COPD patients with their response to PR

® PR of ILD
® PR in IPF and COPD
® Survivial after PR in fibrotic ILD patients

® PR of COVID-19
® |[MT enhances recovery post-COVID-19

® PR in Korea
® Current status and trends of PR in Korea (HIRA database)
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