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Bronchiectasis

• Morphologic term used to describe abnormal, irreversibly 
dilated and thick-walled bronchi

• Represent the end stage of a variety of pathologic process 
that cause destruction of the bronchial wall and its 
surrounding supporting tissues

- Anatomic definition that evolved from Lannec’s original description 
in 1891 of ectatic bronchi in pathologic specimens

Fishman’s pulmonary diseases 



This guideline refers to the investigation and management of patients with 

symptoms of persistent or recurrent bronchial sepsis related to 

irreversibly damaged and dilated bronchi - namely, clinical bronchiectasis

Pasteur et al., Thorax.2010;65 Suppl 1:i1-58

Bonchiectasis is a suppurative lung disease with heterogeneous 

phenotypic features. Bronchiectasis is diagnosed on axial images of HRCT 

scans
McShane et al., Am J Respir Crit Care Med. 2013;188(6):647-56

Bronchiectasis is a chronic respiratory disease characterized by a clinical 

syndrome of cough, sputum production, and bronchial infection, and 

radiologically by abnormal and permanent dilatation of the bronchi

Bronchiectasis: Definition in guidelines

Polverino et al., Eur Respir J. 2017;50(3). 



Definition of BE: Observational Cohorts in Europe

• Inclusion criteria

– Aged 18 years and older

– Radiological diagnosis made on HRCT

– Clinical history consistent with bronchiectasis

• Exclusion criteria

– Patients with cystic fibrosis or traction BE due to pulmonary 

fibrosis were all excluded in all four cohort

Rogers et al., Lancet Respir Med. 2015;3(4):e15



Europe Bronchiectasis Registry (EMBARC)

ERJ Open Res. 2016;2. 81-2015-81-2015.

The European Bronchiectasis Registry will 

recruit 10 000 patients over 5 years. 

The inclusion criteria of this study are:

• a clinical history consistent with 

bronchiectasis (cough, chronic sputum 

production and/or recurrent

respiratory infections) 

• computed tomography of chest 

demonstrating bronchiectasis (bronchial 

dilatation) affecting one or

more lobes.

The exclusion criteria are:

• bronchiectasis due to known cystic 

fibrosis;

• age <18 years



US Bronchiectasis Registry

Chest. 2017;151(5):982-992.

Adult patients with a physician-

established diagnosis of bronchiectasis

The exclusion of patients with primary CF 

was established based on clinical

history, previous sweat chloride test results, 

genetic testing results, or a combination

Patients registered with an NTM patient 

advocacy group and participating in online 

surveys are not necessarily

representative of the general 

bronchiectasis population and may be 

skewed toward patients with NTM disease.



KMBARC 
(Korean Multicenter Bronchiectasis Audit and Research Collaboration)

Inclusion

- Adult patients (aged ≥18 years) with or without res

piratory symptoms (cough, chronic sputum and/o

r recurrent respiratory infection)

- Chest CT: bronchiectasis affecting one or more lob

es 

- Stable status at the time of registration

Exclusion 

- Bronchiectasis due to cystic fibrosis

- Traction bronchiectasis associated with ILD

- Actively being treated for pneumonia, TB or NTM



Pathogenesis: Vicious cycle hypothesis

Airway 
Damage↑ 

Mucociliary
Clearance↓ 

Bacterial 
Colonization ↑

Local 
Inflammation↑ 

Inflammatory
Cytokine↑ 



Guidelines

No guidelines for the management of bronchiectasis in the United States. 

Comprehensive guidelines were presented in 

- British Thoracic Society in 2010 

- Spain in 2008

- Australia and New Zealand in 2015. 

- European Respiratory Society in 2017.

- British Thoracic Society in 2019



Non-pharmacologic Treatment of Bronchiectasis

- Active cyclic breathing 

- Oscillating positive expiratory devices

- Postural drainage 

- Forced expiration technique

- Pulmonary rehabilitation

- Inspiratory muscle training
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Evidence A in BTS guideline 2010

: ACBT with OPAP is emphasized

- The active cycle of breathing techniques (plus postural 

drainage) and oscillating positive expiratory devices (plus 

postural drainage and the forced expiration technique) 

should be considered when offering individuals with non-CF 

bronchiectasis effective airway clearance techniques. 

- Recombinant human DNase should not be used in adults with bronchiectasis.

- The evidence base remains weak for the majority of interventions used in 

daily clinical practice. 



- The inclusion of postural drainage should be considered 

for all airway clearance techniques.

- The inclusion of the forced expiration technique should 

be considered for all airway clearance techniques.

Evidence B in BTS guideline 2010

: Physiotherapy is also emphasized



Physiotherapy 

가래배출법

능동적

▫ 기침법

▫ 허핑

▫ 가슴팽창운동

▫ 능동주기 호흡법 (ACBT)

▫ 자가 배출법

▫ 보조기침법과 덧대기 기침법

수동적

▫자세변경 배출법

▫두드리기·진동법 및 흔들기

▫가슴팽창운동과 자세변경 배출법의 활용

도구

▫에어로비카 · 플루터 · 아카펠라

▫BPEP

▫HFCO · IPPB



Active Cyclic Breathing



Small-long puff and Big-Short puff



Active Cyclic Breathing



Chronic Respiratory Disease 2004; 1: 127-130



Thorax 2002;57:446–448

Sputum weights: 26.6 g (15.0–45.2) for ACBT 

23.4 g (16.8–36.2) for the Flutter (p>0.05).

There was a statistically significant improvement in FEV1 with the 

Flutter, but this did not achieve a clinically meaningful change. 

11/17: patients preferred the Flutter for routine daily use, 

3/17: preferred ACBT, 

3/17: three had no preference. 



Respiration 2005;72:239–242



Chronic Respiratory Disease 2007; 4: 23–30



Chronic Respiratory Disease 2007; 4: 23–30



Eur Respir J 2009; 34: 1086–1092



Eur Respir J 2009; 34: 1086–1092

Sputum volume

SGRQ

Walking distance

OPAP is effective in sputum expectoration and improving 

QOL and exercise capacity



Egyptian Journal of Chest Diseases and Tuberculosis (2016) 65, 157–165



Egyptian Journal of Chest Diseases and Tuberculosis (2016) 65, 157–165



Egyptian Journal of Chest Diseases and Tuberculosis (2016) 65, 157–165



Eur Respir J 2018; 51: 1701926

Intervention 
(ELTGOL) 
Slow and prolonged 
expirations with the 
glottis opened, from 
the functional 
residual capacity to 
the residual volume, 
in the lateral 
decubitus position 
with the affected 
lung in the 
inferolateral position.



자세 변경 가래 배출법



Eur Respir J 2018; 51: 1701926



Eur Respir J 2018; 51: 1701926



Eur Respir J 2018; 51: 1701926



Physiotherapy 102 (2016) 357–364



Physiotherapy 102 (2016) 357–364

AD, auto-genic drainage 

ELTGOL, slow expiration with glottis opened in lateralposture; 

TPEP, temporary positive expiratory pressure.



Physiotherapy 102 (2016) 357–364

AD, auto-genic drainage 

ELTGOL, slow expiration with glottis opened in lateralposture; 

TPEP, temporary positive expiratory pressure.



Nicolini et al. BMC Pulmonary Medicine 2013, 13:21



Nicolini et al. BMC Pulmonary Medicine 2013, 13:21
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보조 기침법



Evidence A in BTS guideline 2019

- Teach individuals with bronchiectasis to perform airway clearance. (D)

- Offer active cycle of breathing techniques or oscillating positive 

expiratory pressure to individuals with bronchiectasis. (D)

- Consider gravity assisted positioning (where not contraindicated) to 

enhance the effectiveness of an airway clearance technique. (D)

- Do not routinely use recombinant human DNase in adults with 

bronchiectasis.



Non-pharmacologic Treatment of Bronchiectasis

- Active cyclic breathing 

- Oscillating positive expiratory devices

- Postural drainage 

- Forced expiration technique

- Pulmonary rehabilitation

- Inspiratory muscle training



Evidence B in BTS guideline 2010

- Pulmonary rehabilitation should be offered to individuals who have 

breathlessness affecting their activities of daily living.

- Inspiratory muscle training can be used in conjunction with 

conventional pulmonary rehabilitation to enhance the maintenance of 

the training effect.



Evidence B in BTS guideline 2019

- Offer pulmonary rehabilitation to individuals who are functionally 

limited by shortness of breath (MMRC ≥ 1).

- Consider the use of inspiratory muscle training in conjunction with 

conventional pulmonary rehabilitation to enhance the maintenance of 

the training effect.



Research Recommendations in BTS 2019

- The role of education, self management plans and who delivers the 

pulmonary rehabilitation needs to be explored.

- The role of pulmonary rehabilitation after exacerbations requiring 

hospital admission needs to be explored.

- The incidence of cross-infection of respiratory pathogens in the group 

exercise setting should be investigated in the bronchiectasis 

population.



Respiratory Research 2014, 15:44

- 8 weeks of supervised exercise training

- Twice-weekly

- Treadmill or land-based walking

- Initial intensity set to 75% of the 

maximal speed



Respiratory Research 2014, 15:44

ISWD

Dyspnea

Exacerbation free

Pulmonary rehab improved exercise capacity 

and dyspnea in BE



- 8 weeks of supervised exercise 

training

- Three times weekly

- IMT was performed at home for 15 

minutes 

- 80% of the peak heart rate

Thorax 2005; 60: 943–948



Thorax 2005; 60: 943–948

PR-IMT

PR-Sham

Exercise capacity maintained with pulmonary 

rehab



Respiratory Medicine (2012) 106, 1647e1654

- 8 weeks 

- 1:1 randomization

- Physiotherapy ± PR



Respiratory Medicine (2012) 106, 1647e1654

Exercise capacity improved with pulmonary 

rehab



Respiratory Medicine (2012) 106, 1647e1654

Exercise capacity and QOL improved with 

pulmonary rehab



Archives of Physical Medicine and Rehabilitation 2017;98:774-82



Archives of Physical Medicine and Rehabilitation 2017;98:774-82

ISWD

SGRQ

Exercise capacity and QOL improved with 

pulmonary rehab in meta-analysis



Cochrane Database of Systematic Reviews 2021, Issue 4. Art. No.: CD013110.

ISWD

SGRQ

Exercise capacity and QOL improved with 

pulmonary rehab in meta-analysis



호흡재활 보험고시 (2016)

만성폐쇄성폐질환

기관지확장증

천식

폐동맥고혈압

간질성폐질환

결핵성폐질환

폐암 및 폐암의 수술 전후

폐이식 폐용적감소수술

제한성폐질환

(전후척추측만증)

*호흡곤란, 일상생활 어려움

대상

의사 간호사 물리치료사

소요인력

호흡재활 전문의사
환자의 운동능력과 호흡곤란 정도, 
기저질환 및 동반질환을 고려
개인별 맞춤 운동프로그램
유산소 운동 : 

- 최대운동능력의 60% 이상의 강도
- 20~60분의 운동
- 주 3~5회시행
- 고강도 운동이 불가능한 환자에서는 저강도 운동
근력 운동 : 

- 최대 근력의 60~70%의 강도
- 1세트 10회 이상
- 세트 2~3회 시행

내용



Non-pharmacologic Treatment of Bronchiectasis

- Active cyclic breathing 

- Oscillating positive expiratory devices

- Postural drainage 

- Forced expiration technique

- Pulmonary rehabilitation

- Inspiratory muscle training



Stepwise management in BTS 2019

Thorax 2019;74(Suppl 1):1–69. doi:10.1136/thoraxjnl-2018-212463



Management of deteriorating patients

Thorax 2019;74(Suppl 1):1–69. doi:10.1136/thoraxjnl-2018-212463



ERS guidelines: Key Questions



Key Questions 9: 

Question 9: Is regular physiotherapy (airway clearance 

and/or pulmonary rehabilitation) more beneficial than 

control (no physiotherapy treatment) in adult

bronchiectasis patients?

Eur Respir J 2017; 50: 1700629



Answers to Key Questions 9

Eur Respir J 2017; 50: 1700629

Patients with chronic productive cough or difficulty to 

expectorate sputum should be taught an airway clearance 

technique (ACT) by a trained respiratory physiotherapist to 

perform once or twice daily. 



Eur Respir J 2017; 50: 1700629

Chest physiotherapy interventions flow chart

Mucous Problems Exercise

intolerance

Respiratory 

muscle 

Weakness



Summary

• Decreased mucociliary clearance and associated vicious cycle 
are the main pathogenesis of BE

• Physiotherapy to reduce sputum burden should be one of major 
treatment in BE. 

• Pulmonary rehab can improve not only exercise capacity but also 
quality of life. 


