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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



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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⚫ 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
⚫ IMT in combination with PR versus PR alone

⚫ IMT versus control/sham

⚫ 55 RCTs

⚫ IMT and PR protocols varied significantly across the trials, especially in
training duration, loads, devices, number/ frequency of sessions and the PR
programs

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



⚫ PR+IMT versus PR
⚫ Included 22 trials (1446 participants)

Cochrane Database Syst Rev. 2023 Jan 6;1(1) 
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37 trials (1021 participants)
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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

⚫ IMT is likely to improve these outcomes when provided alone

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



⚫ To evaluate the effectiveness of PR compared to usual care on exercise
performance, asthma control, and quality of life (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;8(8)
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10 trials (894 participants)
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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)
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⚫ 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
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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



Pulmonary rehabilitation of COPD 

⚫ Multicenter RCT in Denmark
⚫ Included 270 COPD patients, and 195 completed the study

⚫ Investigated 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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⚫ Conlusion
⚫ SLH 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))



⚫ 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.



⚫ Four distinctive homogeneous
clusters were identified using the
pre-PR patients’ clinical
characteristics and 6MWT
responses

⚫ Cluster 1 (n=16%)
⚫ Younger men, GOLD I-II, Average

walkers, obese, responders

⚫ Cluster 2 (n=37%)
⚫ Older women, GOLD II-III, slow

walkers, responders

⚫ Cluster 3 (n=32%)
⚫ Older men, GOLD II-III, dyspneic,

slow walkers, responders

⚫ Cluster 4 (n=15%)
⚫ Older men, GOLD III-IV, very slow

walkers, oxygen-dependent, very
dyspneic, non-responders

Respir Med, 2022. 198: p.106861.
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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 III-IV,
with walking limitation, severe desaturation, severe dyspnea

Respir Med, 2022. 198: p.106861.
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⚫ 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 propensity 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
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⚫ Conclusion
⚫ Patients with IPF have similar completion rates and magnitude of response to PR

compared with a matched group of patients with COPD
⚫ In 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



⚫ 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
⚫ Inpatient 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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⚫ Conclusion
⚫ Patients with fibrotic ILD who improved physical performance

during PR had better survival compared with those who did not
improve performance
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⚫ To 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, primary symptom 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
⚫ PrO2, a handheld inspiratory flow resistive device

⚫ Three unsupervised IMT sessions/week

Eur Respir J. 2022 Oct 6;60(4):2103101.
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⚫ 3

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





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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⚫ 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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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
⚫ IMT enhances recovery post-COVID-19

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