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Common symptoms and signs

An International Journal of Medicine 2013

1. Structural lung disease
•Long-term bronchodilator
•Surgery
•Pulmonary rehabilitation

ERS guidelines for the management of adult bronchiectasis

2. Chronic bronchial infection
•Long-term inhaled or oral antibiotic therapy
•Eradication of new pathogenic microorganisms
•Antibiotic treatment of exacerbations

3. Inflammation
•Long-term anti-
inflammatory therapies

4. Impaired mucociliary clearance
•Long-term mucoactive treatments
•Airway clearance
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V
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British Thoracic Society Guideline for 
bronchiectasis in adults Thorax 2019

5



4

Airway clearance techniques
for 

Bronchiectasis



Airway clearance techniques

• Active cycle of breathing techniques (ACBT) 

• Autogenic drainage (AD)

• Forced expiration technique (FET)

• Manual techniques (MTs)

• Postural drainage (PD) or modified PD

• Positive  expiratory  pressure  (PEP)  

• Oscillating  positive  expiratory  pressure (OPEP) 



Active cycle of breathing techniques (ACBT) 

1. Breathing control

2. Thoracic expansion exercises 

3. Forced expiration technique (FET)

Secretions: 
peripheral ➔central

Huff or cough (high lung volume) 
➔ clear secretion



Forced expiration technique (FET)



Autogenic drainage (AD)



Postural drainage



Manual techniques (MTs)



Positive Expiratory Pressure (PEP)



Oscillating Positive Expiratory Pressure (OPEP)



High-frequency chest wall oscillation



Reviewed 

• Active cycle of breathing techniques (ACBT)

• Forced expiration techniques (FET)

• Autogenic drainage(AD)

• Postural drainage(PD) 

• Oscillating positive expiratory pressure (OPEP)

• High frequency chest wall oscillation (HFCWO) 

International Journal of Immunopathology and Pharmacology 2015



1.Increased amount of sputum expectorated
2.Decrease breathless 
3.No effects on FEV1 and FVC
4.Significant decreases of  RV, FRC, and TLC

Studies on the effect of ACBTs on bronchiectasis

International Journal of Immunopathology and Pharmacology 2015



International Journal of Immunopathology and Pharmacology 2015

Studies on the effect of forced expiration 
techniques (FET) on bronchiectasis

1.Increased amount of sputum expectorated
2.Significant decreases of  RV, FRC, and TLC



Studies on the effect of  postural drainage (PD)
on bronchiectasis

International Journal of Immunopathology and Pharmacology 2015

1.Significant higher sputum expectoration 
with ACBT

2.Reduction of cough symptoms and HRQL



International Journal of Immunopathology and Pharmacology 2015

Studies on the effect of  OPEP on bronchiectasis

1.Acapella®, Flutter®
2.Increased amount of sputum expectorated
3.Significant decreases of  RV, FRC, and TLC
4.No effects on FEV1 and FVC



International Journal of Immunopathology and Pharmacology 2015

Studies on the effect of  high frequency chest 
wall oscillation (HFCWO) on bronchiectasis

1.Improve sputum clearance
2.Improve HRQL
3.Improve lung function
4.More comfortable



A randomized evaluation of OPEP (Flutter) and ACBT with 
and without PD in bronchiectasis

Chronic Respiratory Disease 2007 

• First RCT compare flutter vs ACBT vs ACBT-PD (random order)
• 36 patients (mean age 62 years, range 33–83); FEV1 57%, 

All three techniques were well accepted and tolerated. Patient preference 

was 16 (44%) for Flutter, eight (22%) ACBT and 12 (33%) for ACBT-PD

Total sputum weight for ACBT-PD was twice that of either ACBT alone or Flutter



Effectiveness of treatment with high-frequency 
chest wall oscillation in patients with bronchiectasis

BMC Pulm Med. 2013 



Effect of airway clearance (ACT) techniques in 
patients experiencing an acute exacerbation 

of bronchiectasis: a systematic review

• Six studies, total of 120 participants. 

• ACTs include ACBT, AD, PD, MT, PEP, OPEP

• Results: 

• 1) Safe, no adverse reactions

• 2) ACBT may be more effective than PD and 
percussion ( at improving gas exchange, sputum 
volume, and health-related quality)

• 3) Two studies prefer OPEP over the ACBT or PD

Physiother Theory Pract. 2019



How to select airway clearance 
technique for patients

有沒有錢?

好不好教?

來醫院方不方便?
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Inspiratory muscle training 
for 

Bronchiectasis



Inspiratory muscle training in 
bronchiectasis 

• Forty-five patients

• H-IMT for 8 weeks vs control

– Threshold loading with a target workload of 
MIP 70%

– 3-min cycles (2-min training: 1-min rest) 

– Total 21 min

Respirology. 2019 Mar;24(3):246-253



* *

*



*

The H-IMT increased exercise capacity , respiratory 
muscle strength, and social aspects of QOL. 



British Thoracic Society Guideline 
- Role of IMT for bronchiectasis

Thorax 2019

Consider the use of inspiratory muscle training in 
conjunction with conventional pulmonary 
rehabilitation to enhance the maintenance of 
the training effect. (B)
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Pulmonary rehabilitation 
for 

Bronchiectasis



Common symptoms and signs

An International Journal of Medicine 2013

1. Structural lung disease
•Long-term bronchodilator
•Surgery
•Pulmonary rehabilitation

ERS guidelines for the management of adult bronchiectasis

2. Chronic bronchial infection
•Long-term inhaled or oral antibiotic therapy
•Eradication of new pathogenic microorganisms
•Antibiotic treatment of exacerbations

3. Inflammation
•Long-term anti-
inflammatory therapies

4. Impaired mucociliary clearance
•Long-term mucoactive treatments
•Airway clearance

V

V

V

•Exercise intolerance 
➔Exercise training 
➔Interventions should be tailored to 
symptoms, physical capability and 
disease characteristics
(strong recommendation, high quality of 
evidence).



Bronchiectasis: new therapies and new perspectives

Lancet Respir Med 2018 



British Thoracic Society Guideline 
- Role of PR for bronchiectasis

Thorax 2019

Offer pulmonary rehabilitation to individuals 
who are functionally limited  by  shortness  of  
breath  (MMRC Dyspnea Scale ≥1). (B)

Consider the use of inspiratory muscle training in 
conjunction with conventional pulmonary 
rehabilitation to enhance the maintenance of 
the training effect. (B)



Pulmonary rehabilitation in bronchiectasis

-a propensity-matched study

Patients referred for PR with a
diagnosis of bronchiectasis, 

MRC Dyspnoea score ⩾2
(n=548)

•Excluded (n=335):
• Absence of diagnostic CT scan (n=41)
• Coexisting diagnosis of COPD (n=188)
• Smoking history ≥10 pack-years (n=37)
• Coexisting cardiac comorbidity
• Precluded exercise training (n=14)
• Declined PR (n=55)

Patients with 
bronchiectasis

(n=213)

Patients with 
COPD

(n=213)

•Propensity score matched 1:1
•age, sex, FEV1 % pred, BMI, 
MRC score, exercise capacity

•8-week PR, 2+1 sessions/week
•Exercise training 1 hour (aerobic walking and cycling)
•Education 45-60 min

Completed PR
(n=157, 74%)

Completed PR
(n=157, 74%)

Eur Respir J 2019; 53



Pulmonary rehabilitation in bronchiectasis: a 

propensity-matched study



Pulmonary Rehabilitation in Individuals With 
Bronchiectasis: A Systematic Review

• Supervised outpatient 8 weeks PR

• Benefits:

– Exercise  capacity

– HRQoL

– Frequency of exacerbations

• Benefits  sustain: 6 months. 



Indication of PR:
•Subjects with dyspnea, poor QoL, limitations in activities

Components of PR:
•Exercise training , respiratory muscle training, airway clearance

The benefits of PR:
•Exercise capacity, breathlessness, fatigue and acute exacerbation

Summary 



Eur Respir J 2019; 53: 1802474
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Surgery
for 

Bronchiectasis



Surgery for bronchiectasis

• Indication for surgery (BTS guideline, Thorax. 2019 )

1. Persistent symptoms ( up to a year of medical treatment)

2. Severe or frequent exacerbations 

3. Recurrent refractory or massive hemoptysis

4. Post obstruction bronchiectasis distal to tumors 

5. Localized severely damaged lobe/segment (source of sepsis)

Ann Thorac Surg. 2014 (66 patients) 



Analysis of surgery for bronchiectasis 

Eur Respir Mon 2011



Analysis of surgery for bronchiectasis 

Eur Respir Mon 2011



Efficiency and safety of surgical intervention to patients with 
NonCystic Fibrosis bronchiectasis: a meta-analysis Sci Rep. 2015 

Morbidity from 33 studies (4583 patients): 16.7% (95% CI, 14.8–18.6%). 

Mortality from 34 studies (4788 patients): 1.5% (95% CI, 0.9–2.5%). 

Free of symptoms: 66.5% (95% CI, 61.3–71.7%); improved: 27.5% (95% CI, 22.5–32.5%)
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Lung transplantation
for 

Bronchiectasis



Guidelines for lung transplantation 
in diffuse bronchiectasis

Eur Respir Mon 2011

Generally lung transplantation is indicated where survival is 

anticipated at 50% at 2 years without lung transplantation

Procedures of for lung transplantation in diffuse bronchiectasis

1) Bilateral transplantation. 

2) Single lung transplantation + contralateral pneumonectomy. 

Thorax. 2019 



Overall indication of lung 
transplantation (international registry )

• < 1200 for bronchiectasis 

• 1280 for pulmonary hypertension

• 6862 for cystic fibrosis 

• 13672 for COPD



Outcomes of lung transplantation 
in adults with bronchiectasis 

• A retrospective review, between 1990 and 2013.

• 42 patients underwent lung transplantation

• Majority having bilateral sequential lung transplantation. 

• Mean age 47.1 years

• pre-transplantation FEV1 0.71± 0.27 (22 % predicted)

• 32 in respiratory failure (89 %) and on long-term oxygen 
therapy.

BMC Pulm Med. 2018 May 22;18(1):82



BMC Pulm Med. 2018 May 22;18(1):82

Survival results:
74% at 1 year, 64% at 3 years, 61% at 5 years and 48% at 10 years.

Early post-transplantation deaths ➔ sepsis



Pre- and post-transplantation FEV1 
(L/min)

BMC Pulm Med. 2018 May 22;18(1):82

0.711 ± 0.27 (22% predicted)

2.56l ± 1.02 (79 % predicted)
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Case sharing



64 year-old male:
•Cough with purulent sputum
•Exertional dyspnea
•Frequent fever and infection



Poor exercise capacity and quality of life

•Perform 3 months of pulmonary rehab
•Aerobika® Oscillating Positive Expiratory Pressure (OPEP)
•Vest Thoracic wall vibration
•Exercise training



Pulmonary rehabilitation improved 

exercise capacity and quality of life

•Perform 3 months of pulmonary rehab
•Improved exercise capacity
•Improved quality of life
•Improved respiratory muscle strength



Chest physiotherapy

Mucus problems
Exercise 

intolerance
Respiratory/ Muscle 

weakness

Positioning

Postural
drainage

Expiratory 
Flow

modification

Slow
expiration

Forced
expiration

AD
ELTGOL

ACBT
Cough
Huffing

Aerobic
training

Strength
training

Physical 
activity

Counseling

Inspiratory
muscle 
training

Instrumental
techniques

PEP
Oscillatory

PEP

PEP 
mask
T-PEP

Flutter
Acapella
HFCWO

Eur Respir J 2017





A randomised crossover trial of chest 
physiotherapy in bronchiectasis

Eur Respir J. 2009 



Positive expiratory pressure therapy versus other 
airway clearance techniques for bronchiectasis

Cochrane Database Syst Rev. 2017

• Oscillatory PEP therapy twice daily for four weeks

• ACBT with GAD when applied daily for four weeks

• Stable or during AE

• Single session or long-term clinical effects

Sputum weight (g)



CRQ Dyspnoea score.

CRQ Fatigue score

CRQ Mastery score

CRQ Emotional function score

CRQ Total score

Cochrane Database Syst Rev. 2017

OPEP vs ABCT+GAT  

• similar effects on HRQOL, sputum expectoration, and lung volumes 

• when prescribed within a stable clinical state or during an acute exacerbation.



Active Cycles of Breathing Technique (ACBT) versus 
conventional chest physical therapy

• A randomized crossover single intervention 
study by Syed et al 

• compared ACBT to conventional chest physical 
therapy (CPT)

– Both groups completed 10–15 min of postural 
drainage (PD) prior to their intervention.

– No significant differences in 

• sputum weight, sputum volume 

• FEV1 and FVC. 

– ACBT more comfortable

Adv Physiother 2009;11:193–8



The Efficacy of Flutter® and Active Cycle of Breathing Techniques in 
Bronchiectasis: A Prospective, Randomized, Comparative Study

Turk Thorac J. 2018 Jul;19(3):103-109



Turk Thorac J. 2018 Jul;19(3):103-109

Distribution of patients with increased sputum after physiotherapy

Changes in symptoms after physiotherapy in study groups


