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Non-pharmacologic Treatments



Pulmonary rehabilitation

• 2019 BTS guideline 

• Patients with functional limitation 

• mMRC ≥ 1

• Inspiratory muscle training + conventional PR
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• A retrospective observational cohort study

• PR program between 2013.3-2019.3.
• Comprehensive, multidisciplinary, hospital-based, and supervised 

outpatient program

• Twice per week

• 130 patients with BRE who completed PR program





ERJ Open Res. 2022 Apr 11;8(2):00017-2022.



EBioMedicine. 2021 Oct;72:103587. 



• RCT conducted in China, 2018.2-2019.2

• Inclusion criteria
• moderate-to-severe BRE with AE

• history of AE (+)

• eligible for bronchoscopy

• B-ACT vs control









Pharmacologic treatments



Muco-active drugs



Respir Res. 2019 Apr 11;20(1):73



• Prospective RCT

• 2014.3-2016.12, in five general hospital in China

• Inclusion
• Adult BRE patients

• ≥2 exacerbation in prior year

• N-acetylcysteine 600mg bid vs on-demand treatments

• The primary end-point 
• incidence of exacerbations/year





• Incidence of exacerbations (during 12 month of follow-up)

• N-acetylcysteine group (1.31) vs control (1.98) 

• P=0.0011, RR=0.41









Anti-inflammatory drugs



2019 BTS guideline



Int J Chron Obstruct Pulmon Dis. 2021 Jul 16;16:2119-2127.



• Prospective cohort follow-up study

• BE patients at two university hospitals in Capital Region of 
Demark 2014-2015.

• Followed until April 2020
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Bronchodilators



2019 BTS guideline on bronchodilators

• Use in co-existing COPD or asthma patients

• Offer a trial of long-acting bronchodilators in patients with 
significant breathlessness



Eur Respir J. 2022 Jun 9;59(6):2102184.



Inclusion criteria

• Aged > 18

• At least on exacerbation in past year

• BRE by HRCT

• FEV1/FVC < 0.7

Eur Respir J. 2022 Jun 9;59(6):2102184.
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Long-term antibiotics



Lancet. 2018 Sep 8;392(10150):880-890.



Chronic infection 

by 

P. aeruginosa

More symptoms Worse QOL

Increase in 

mortality (3-fold)

Lung function 

decline ↑

Higher risk of 

Hospitalization 

(7-fold)

Eur Respir J 2018; 51: 1701953.
Clin Microbiol Infect 2020
AJRCCM. 2014; 189:576-585
Annals ATS. 2015; 12:1602-1611.



Ann Am Thorac Soc. 2015 Nov;12(11):1602-11.
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Antimicrobial Drugs Advisory Committee 
Meeting, January 11, 2018
https://www.fda.gov/media/110669/download

1. Kreuter, et al. Respir Res. 2017. 2. Kerwin, et al. Intl J 
COPD. 2017. 3. Magnussen, et al. NEJM. (Oct) 2014. 4. 
Padilla, et al. Arch Bronconeumol. 2007. 5. Ortega, et al. 
NEJM. (Sept) 2014.



Am J Respir Crit Care Med. 2012 Oct 1;186(7):657-65. 



Eur J Clin Microbiol Infect Dis. 2019 Dec;38(12):2299-2304



Long-term use antibiotics

• Consider in patients who experience ≥ 3 exacerbation/yr

P.aeruginosa colonised pts Non-P.aeruginosa colonised pts

• Inhaled colistin

• Inhaled gentamicin (2nd line)

• Azithro/erythromycin 

• Alternative

• Additive to inhaled antibiotics

• Azithromycin/Erythromycin

• Inhaled gentamicin (2nd line)

• Doxycycline (alternative)

2019 BTS guideline



2019 BTS guideline



2017 ERS guideline



Lancet Respir Med. 2019 Oct;7(10):845-854.



• Meta-analysis on double blind RCTs (2000-2018)

• Primary outcome  
• Frequency of exacerbation requiring antibiotics

• Secondary endpoint
• Time to first exacerbation

• Change in SGRQ

• Change in FEV1





AE frequency
Time to first 
exacerbation



SGRQ score



Change in FEV1



Int J Chron Obstruct Pulmon Dis. 2021 Mar 30;16:855-863. 





Responder
: ≥2 decrement of CAT





• Meta-analysis 

• Efficacy endpoints
• Bacterial load/bacterial eradication from sputum

• Frequency of exacerbation, time to first exacerbation

• QOL

• Change in FEV1, 6MWT

• Mortality

• Adherence

• Sputum volume

• Safety endpoint
• Adverse events

• Bacterial resistance in sputum





Quantitative bacterial load
(CFU per g of sputum)



Frequency of exacerbation



Number of pts experiencing at least one exacerbation



• Consider macrolide as first line long-term antibiotics in 
pseudomonas colonized pts.

• In use of macrolides, take caution for 
• Hearling loss

• GI sx.

• QT prolongation

• NTM infection









Tobramycin inhalation powder 
(TOBI podhaler)

approved for the management of chronic P. aeruginosa pulmonary infection in

patients with cystic fibrosis



Eur Respir J. 2021 Jan 5;57(1):2001451.



• Aim : to determine the efficacy of TIP (tobramycin inhalation 
poweder) on P. aeruginosa sputum density

• Phase II, double-blind RCT in BRE

• Cohort A: 3 capsules bid

• Cohort B: 5 capsules qd

• Cohort C: 4 capsules bid

• TIP continously

• TIP cyclically (altering 28 days of 

TIP and placebo)

• Placebo





Change in P. aeruginosa 
sputum density



AE frequency

Use of antibiotics





Respir Med. 2021 Jan;176:106283.





Primary outcomes

1. P. aeruginosa sputum density 

2. Eradication of P. aeruginosa in sputum. 

3. Emergence of antibiotic resistance to Tobramycin 

4. Exacerbations requiring hospitalization. 

5. FEV1







Chest. 2022 Jul 18:S0012-3692(22)01247-8. 



• Phase III, 16-week, multi-center RCT

• October 2018 to July 2021

• Nebulized tobramycin inhalation solution (TIS) vs normal saline

• Two cycles of 28 days on- and off-treatment alternating period

• Primary endpoint
• Change from baseline in P.aeruginosa density

• Quality-of-life-Bronchiectasis Respiratory Symptom score (QOL-B RSS)











Inhaled ciprofloxacin (ARD-3150)

Lancet Respir Med. 2019 Mar;7(3):213-226.



Thorax. 2013 Sep;68(9):812-7.



• Two identical RCT (ORBIT-3 and ORBIT-4)

• BRE + chronic PA infection + ≥ 2 exacerbation 

• 28 days on and 28 days off

• 48 wks













Inhaled ciprofloxacin (ARD-3150)

Eur Respir J. 2020 Oct 22;56(4):2000110.





Inhaled aztreonam

Am J Respir Crit Care Med. 2019 Jul 1;200(1):33-41. 





Take home messages

• Pulmonary rehabilitation

• Functional limitation + mMRC≥1

• Younger, better QOL, better lung function → benefit↑

• B-ACT 

• Time to first exacerbation ↑

• High dose NAC 

• Time to second exacerbation ↑

• Anti-inflammatory drugs

• Limited role. Maybe harmful.

• Bronchodilator

• Trial in patients with significant breathlessness

• FEV1 ↑ in AFO pts.

• Long-term antibiotics

• Macrolide / inhaled antibiotics

• TIP, inhaled ciprofloxacin, aztreonam



Thank you for your attention


