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Pulmonary rehabilitation

The use of

1. exercise

2. education

3. behavioral intervention

designed for people who have chronic lung disease

to improve how people with chronic lung disease function in daily life

to enhance their quality of life



Pulmonary rehabilitation



Pulmonary rehabilitation of 2022 GOLD guideline

2022 guideline



GOLD 2022 KEY CHANGES SUMMARY IN PR

Pulmonary rehabilitation 

References and a new paragraph have been added to outline the RCT evidence

available for the effectiveness of pulmonary rehabilitation. A statement outlining 

options for pulmonary rehabilitation in rural, remote, home-based or situations 

of economic limitation has also been included. 

Section of Tele-rehabilitation 

A new section including 5 paragraphs on tele-rehabilitation for COPD has been 

added. 

2022 guideline



Pulmonary rehabilitation of 2022 GOLD guideline

2022 guideline



Pulmonary rehabilitation of 2022 GOLD guideline

Optimum benefits : 6 to 8 weeks (no additional benefits to 12 weeks)

Supervised exercise training twice weekly with feedback, individualized

endurance training, interval training, resistance/strength training

upper and lower limbs 

walking exercise

flexibility, inspiratory muscle training 

neuromuscular electrical stimulation

2022 guideline



a total of 21 studies. 16 studies in the meta-analysis 

(356 participants undertook pulmonary rehabilitation and 319 were control participants)

PR probably improves 6MWD, peak workload, peak oxygen consumption and maximum ventilation

PR may reduce dyspnoea

PR improves health-related quality of life

Chronic Respiratory Disease Questionnaire (CRQ)

St George's Respiratory Questionnaire (SGRQ)

PR on survival at long-term follow-up : uncertain

Cochrane review



Cochrane Library
Pulmonary rehabilitation for interstitial lung disease (Review)

The Reduced exercise capacity in ILD d/t Impaired gas exchange occurs

destruction of the pulmonary capillary bed

-> ventilation-perfusion mismatch and oxygen diffusion limitations

The limitation of PR compared with other chronic lung diseases  

exercise-induced hypoxia

pulmonary hypertension

arrhythmia 

Cochrane review



Cochrane Library
Pulmonary rehabilitation for interstitial lung disease (Review)

ILD of varying aetiology

sarcoidosis 

IPF (with mean transfer factor of carbon dioxide (TLCO) % predicted ranging from 37% to 63%).

Outpatient setting

a small number conducted in home-based

inpatient or tele-rehabilitation settings

The duration of pulmonary rehabilitation : 3 weeks to 1 year

Cochrane review



Cochrane Library
Pulmonary rehabilitation for interstitial lung disease (Review)

Cochrane review

6MWT SGRQ



21 studies (39 reports) with 1799 COPD patients

Programme duration :  1 month to 3 years

Supervised pulmonary rehabilitation maintenance programmes improve

health-related quality of life (HRQoL)

exercise performance

health care utilisation

Cochrane review



Cochrane Library
Supervised maintenance programmes following pulmonary rehabilitation 

compared to usual care for chronic obstructive pulmonary disease (Review)

Cochrane review

21 studies (39 reports) with 1799 COPD patients

age : 52 - 88 yrs

FEV1 : 24% - 88%

Programme duration : 1 month to 3 years

Supervised maintenance programmes may improve health-related quality of life at 6 to 12 months 
following pulmonary rehabilitation compared to usual care (Low- to moderate-certainty evidence) 

There was little to no difference between the maintenance programme and the usual care group in 
exacerbations or all-cause hospitalizations, or the chance of death.



Cochrane Library
Supervised maintenance programmes following pulmonary rehabilitation 

compared to usual care for chronic obstructive pulmonary disease (Review)

Cochrane review



Cochrane Library
Supervised maintenance programmes following pulmonary rehabilitation 

compared to usual care for chronic obstructive pulmonary disease (Review)

Cochrane review



165 patients with COPD 

completed an 8-week, community-based, comprehensive PR program, comprising 2-h sessions twice weekly

mMRC, SGRQ

anxiety measured with the Anxiety Inventory for Respiratory Disease (AIR), Depression Anxiety Stress Scale 

(DASS).

Over a 2-year period, an effective 8-week PR program

sustained improvement in anxiety and quality of life

Short-term improvements in dyspnea, depression, and stress symptoms at 8 weeks

not maintained at 2 years

PR of COPD



PR of COPD



144 COPD patients

Maintenance program 

PR benefits at 4 years for 6MWD and HRQol and 5 years for MRC

The 5-year survival probability 

higher than for PR patients without PR maintenance

In contrast to short-term PR, long-term PR maintenance appeared more beneficial in less severe 

COPD patients

PR of COPD



PR of COPD

Maintenance program patients showed 

significant PR benefits at 4 years for 6MWD and 

HRQol and 5 years for MRC.



PR of COPD
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PR of COPD



Cognitive impairment might interfere with the efficacy of PR in COPD

60 patients and completed a 3-week inpatient PR program

25 COPD patients (42%) with mild CI prior to PR

Both, CI and CN patients significantly improved 

global cognitive function, health status (the majority of SF-36 components)

exercise capacity (6MWT and cycle endurance)

PR of COPD
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PR of COPD



a retrospective cohort of Medicare beneficiaries (66 years of age or older) hospitalized for COPD in 2014 who survived at 

least 30 days after discharge

the risk of recurrent all-cause re-hospitalizations (1 yr)

197,376 total patients hospitalized in 4,446 hospitals : propensity-score–matched analysis

2,721 patients (1.5%) initiated PR within 90 days of discharge

1,534 (56.4%) patients initiated PR

125,720 (64.6%) did not : rehospitalized one or more times 

The mean cumulative number of re-hospitalizations at 1 year was 0.95 for those who initiated PR within 90 days and 1.15 for 

those who did not (P , 0.001). 

PR of COPD



PR of COPD

American Thoracic Society

the European Respiratory Society 

American College of Chest Physicians

recommend initiation of PR within 3 weeks

of an exacerbation 



PR of COPD



PR of COPD

PR initiation was associated with a lower risk 

of readmission in the year after PR initiation 

(hazard ratio, 0.83; 95% confidence interval, 

0.77–0.90). 

The mean cumulative number of 

rehospitalizations at 1 year was 0.95 for 

those who initiated PR within 90 days and 

1.15 for those who did not (P , 0.001)

0.95



(1) LoFlo + HiEx—patients with a six-minute walking distance (6MWD) ≥350 m and %FEV1.0)<50% 

(2) HiFlo + HiEx—patients with a 6MWD ≥350 m and a %FEV1.0 ≥50% 

(3) LoFlo + LoEx— patients with a 6MWD < 350 m and %FEV1.0 < 50% 

(4) HiFlo + LoEx—patients with a 6MWD <350 m and %FEV1.0 ≥ 50%

The HiFlo + LoEx group 

the greatest effect of three-month pulmonary rehabilitation compared to other groups.

PR of COPD
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Quadriceps strength training : a key component of pulmonary rehabilitation (PR)

the minimal clinically important difference (MCID) for the isotonic and isometric quadriceps muscle strength 

assessed with the one-repetition maximum (1RM) and hand-held dynamometry (HHD)

MCIDs found are estimates to improve interpretability of community-based PR effects on quadriceps muscle 

strength and may contribute to guide interventions.

PR of COPD
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PR of COPD



Anxiety in 21–96% and depression in 27–79% of patients with COPD

50 COPD patients 

symptoms of stress, depression, and anxiety, randomly assigned to one of two groups.

A reduction in stress levels only in the VR-group. 

The symptoms of depression and anxiety  were statistically significantly reduced only in the 

VR-group.

PR of COPD
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PR of COPD



412 adults with uncontrolled asthma  (ACT score < 20)

a 3-week course of PR

clinically relevant improvement in asthma control

PR of Asthma



PR of Asthma



163 patients with IPF were matched 1:1 with a control group of 163 patients with COPD referred for pulmonary rehabilitation.

Similar pulmonary rehabilitation completion rates (IPF, 69%; COPD, 63%) and improvements in exercise response were 

observed in both groups with no significant mean between-group differences in incremental shuttle walk test (ISWT) change.

In IPF, noncompletion of and nonresponse to pulmonary rehabilitation were associated with increased all-cause 

mortality.

PR of ILD
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PR of ILD



240 in-patients (110 idiopathic pulmonary fibrosis (IPF), 106 ILD other than IPF and 24 undetermined ILD)

a 10-year period were retrospectively evaluated

6MWT, body weight–walking distance product tests

Dyspnoea and arterial blood gases

Improvements in all outcome measures

Non-significant greater benefits after rehabilitation were found in IPF patients under antifibrotic therapy.

after discharge, the benefits in 6MWD were not maintained

PR of ILD



PR of ILD



Randomised controlled trial with 63 participants with bronchiectasis

The HBPR group performed three sessions per week for 8 weeks 

(aerobic exercise: step training for 20 min resistance training: exercises for quadriceps, hamstrings, deltoids and 

biceps brachii using elastic bands)

HBPR is an effective alternative offering of pulmonary rehabilitation for people with bronchiectasis. 

However, the programme was not effective in maintaining the benefits after 6 months of follow-up

PR of Bronchiectasis



PR of Bronchiectasis



133 patients in the control group, 33 were matched with 11 patients in the PR group

Changes in FEV1, FEV1/FVC : significantly different (240 mL vs. –10 mL and 5.5% vs. 1.0%)

The median distance of 6MWT in the PR group : increased significantly, from 407.5 m to 493.0 m

Simultaneous PR improved pulmonary function, particularly in measures of FEV1, and exercise capacity 

for patients with lung or esophageal cancer even after radiotherapy treatment.

PR of Malignant disease



PR of Malignant disease



140 patients 

Improvements in SPPB and BI, as well as in other assessed outcome measures

Pulmonary rehabilitation is possible and effective in patients recovering from COVID-19

PR amid COVID-19
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PR amid COVID-19



50 patients were included in the study

improved in 6MWD, FVC and SF-36 mental component.

No adverse event was observed.

PR amid COVID-19



PR amid COVID-19



Define of modern PR




