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• Limitations

- ventilatory: abnormal breathing patterns, ventilatory inefficiency, higher 
oxygen cost of breathing

- diffusional: impaired pulmonary gas exchange, arterial hypoxemia

- cardiovascular: increased pulmonary artery pressure

- skeletal: reduced muscle strength and resistant fatigue

• Parameters

- cardiopulmonary exercising test (CPET)

- 6MWT

- Peripheral muscle dysfunction

- Respiratory muscle dysfunction



M/60 IPF

• mMRC grade 4

• Home O2 2L

• FVC 1.86L (47%) 

DLCO 3.7mL/mmHg/min (18%)

• severe pulmonary hypertension 
(Vmax:4.04m/s, RVSP:75.13mmHg)

폐이식권유→ reluctant

호흡재활권유



The majority of patients with IPF should be treated with pulmonary rehabilitation, 
but pulmonary rehabilitation may not be reasonable in minority 

(weak recommendation, low-quality evidence)

2022 guideline

2011 guideline



Question?

• 어떤 환자에게 어느 시점에 호흡재활을 권유할 것인가?

(질환, 폐기능, 호흡곤란 정도 등)

• 호흡재활을 하면 환자에게 어떤 이득이 있는가?

• 얼마의 기간동안 어떤 방식으로 호흡재활을 하는가?



• 44 Patients

Ambulant and reported dyspnea on 

exertion on stable medical therapy

• Twice-weakly for 8 weeks

exercise training program of 

endurance and strength training



21m

43m



IPF: greater FVC, lower RVSP, less desaturation → change in 6MWD



• Patients

Inclusion: Clinically stable, ambulant, and reported dyspnea on 
exertion despite maximal medical treatment

Exclusion: history of syncope on exertion, any comorbidities that 
preclude exercise

• 142 patients (61 IPF, 22 asbestosis, 23 CTD-ILD, 36 others)

• 8 weeks of supervised exercise training or usual care





SGRQ

31m 

68m 

3m 

25m 



FVC↑,PASP↓ 

→ sustained improvements

Baseline 6MWD↓→ Great benefits

Exercise progression

Progression of exercise intensity and participation in exercise training earlier in the disease course 

are crucial to optimize and sustain physiological benefits



Clinically stable without 

infection or exacerbation

FVC 70%, DLCO 53%, 

6MWD 513, mMRC 1.7

Clinically stable

FVC 60%, DLCO 44%, 

6MWD 361

Absence of RHF, FVC 

40-90%, DLCO 30-

90%,150≤6MWD≤500

Age≤75, shortness of 

breath on effort, stable 

condition 

FVC 68%, DLCO 48%, 

6MWD 475



6MWD

SGRQ





• Patients

ILD patients including IPF with clinically stable without infection or 
exacerbation

Regardless of pulmonary HT and pulmonary function

Dyspnea on exertion (prefer)

Absence of history of syncope on exertion or any comorbidities that 
preclude exercise

• Good benefits

Baseline 6MWD↓

FVC↑,PASP↓ → sustained improvements

어떤 환자에게 어느 시점에 호흡재활을 권유할 것인가?
(질환, 폐기능, 호흡곤란 정도 등)



• 5h of exercise training (aerobic and resistance 
training)

• 30min of breathing exercises (4~5회/주)

• Three sessions of group education (1회/주)

N=402



308m 354m

+46m

6MWD

Health related quality of life

SF-36







Type of ILD: IPF vs. others

Severity of lung disease: DLCO < 45%, desaturated during 
exercise testing (SpO2 88% or less)



Change in 6MWD

ILD

IPF



ILD

IPF

Change in 6MWD at long 
term follow-up: range 6-11 
months



Change in peak work rate

ILD

IPF



IPF

ILD

Change in dyspnea score
(range 8 weeks to 6 months)



Change in quality of life 
(total SGRQ) follow-up: 
range 8 weeks to 6 months

IPF

ILD



ILD

IPF

Change in quality of life 
(total SGRQ) at long term 
follow-up: range 6-11months



Long term survival 
(incidence of mortality)
follow up 6-11 months

ILD

IPF



• Prospective, nonrandomized, controlled observation study

• Inclusion: IPF, medically stable, and able to walk independently

• Exclusion: orthopedic or CNS disorders that cause gait disturbance, 
dementia, other disease with poor prognosis (terminal cancer, severe 
heart disease)

• Pulmonary Rehabilitation Program

Weakly PR session for 3 months on outpatient basis and each session 
lasted 60min

aerobic exercise, upper and lower limb resistance training, breathing 
exercises (pursed lip breathing, diaphragmatic breathing), trunk centered 
stretching, and patient education



Non-PR PR



45m 34m



• Pulmonary rehabilitation

Inpatient PR (2-4주입원, 5-6일/주)

Outpatient PR (2~3 session/주, 6~12주)

Aerobic training and/or interval training with a gradual symptom-limited increase in 
workload.

Resistance training covered all large muscle groups and typically consisted of three 
sets with 8-12 repetitions.

Supplemental oxygen if needed to maintain a SpO2 ≥88%

Educational sessions coved information on the pathophysiology of lung disease, 
oxygen and medication use, symptom control, coping mechanisms and self-
management, with additional counselling on smoking cessation, nutrition and 
psychological support if neeed.





inpatient outpatient





• 163 IPF vs. control 163 COPD

• 8 week outpatient program

- two supervised exercise (60 min) and education (45min) sessions

- at least one additional unsupervised home-based exercise per week







• Responder: completed pulmonary 

rehabilitation and ISWT distance 

change ≥ 38m

• Nonresponder: completed pulmonary 

rehabilitation but ISWT distance 

change < 38m

• Noncompleter: did not complete 

pulmonary rehabilitation



호흡재활을 하면 환자에게 어떤 이득이 있는가?

• ILD

6MWD, peak work capacity, dyspnea, quality of life

6MWD, quality of life at long term

• IPF

6MWD, peak work capacity, dyspnea, quality of life

• Survival gain

Responders in PR, completed pulmonary rehabilitation





얼마의 기간동안 어떤 방식으로 호흡재활을 하는가?

• Aerobic conditioning, strength and flexibility training, educational 
lectures, nutritional interventions, and psychosocial support

• Twice a week for 8~12 weeks in outpatients

• The intensity of training aerobic training

- based on previous 6MWT, heart rate, oxygen consumption, peak 
work rate.

- Borg scale scores to increment workload of the training

• Strength training

- repetition maximum, peripheral muscle training was performed with 
a variation of 1,2,and 3 sets of 8,10,12,15 repetitions

- strength training according to time (only one study)



Take home messages

• For whom

ILD patients including IPF with clinically stable without infection 
or exacerbation

Patients with dyspnea on exertion as early as possible

(long term outcome, completed pulmonary rehabilitation )

Absence of history of syncope on exertion or any comorbidities 
that preclude exercise



Take home messages

• Benefits

Functional capacity, quality of life, sensation of dyspnea

• Exercise prescription in ILD

outpatients from 8 to 12 weeks

intensity of training aerobic training and increment workload 
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