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A general overview on bronchiectasis management

ABT, antibiotic therapy; HRCT, high resolution computed tomography; LTOT, long-term oxygen therapy; NIV, non-invasive ventilation.
1. Martinez-Garcia MA, et al. Arch Bronconeumol 2018; 54:88-98; 2. Drain M, Elborn JS. Eur Respir Monograph 2011; 52:32-43; 3. Polverino E, et al. Eur Respir J 2017; 50:1700629; 4. British Thoracic Society Guidelines for Bronchiectasis in 
adults. 2018; (https://www.brit-thoracic.org.uk/standards-of-care/guidelines/bts-guideline-for-bronchiectasis-in-adults-public-consultation/); 5. Chalmers JD, et al. Am J Respir Crit Care Med 2014; 189:576-85.
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Sputum importance

Charmles et al.AJRCCM 2014



Indian European 



Sputum importance-BTS guidelines 

Chronic colonisation with P. aeruginosa is 

independently associated with

• Higher mortality during follow-up (2++)

• Higher risk of admissions to hospital (2++)

• Increased exacerbations (2++)

• Poorer quality of life (2++)

• Worse radiological severity of disease (2+)

• Lower FEV1 and FVC cross-sectionally (2++)

Chronic colonisation with pathogens other than P. 

aeruginosa are associated with

• Hospital admissions (2++)

• Greater airway inflammation (2++)

Sputum bacterial load is associated with

• Greater airway inflammation (2++)

• More frequent exacerbations and hospital 

admissions (2+)



ERS bronchiectasis in adults guidelines-2017

Only 3 strong recommendations

For remaining evidence is weak



Treatment Of Acute Exacerbations



Treatment Of Acute Exacerbations

• Aetiology (Bacterial>viral)

• Sputum is obtained for Gram stain and culture prior to antibiotic administration

• No  RCT evaluating the efficacy of antibiotics in exacerbations in adults

• No RCT which route is better

• No RCT for pathogen based therapy

• Bronchiectasis patients are typically given prolonged courses of antibiotics of 14 

days’ duration for infective exacerbations



Treatment Of Acute Exacerbations

• It is based on expert consensus and studies that documented good clinical 

outcomes with such treatment regimens.

• However, evidence base for this duration is poor 

• ERS task force panel suggests that mild exacerbations, exacerbations in mild 

patients, those associated with pathogens more sensitive to antibiotics (e.g. S. 

pneumoniae), or patients with a rapid return to baseline state may benefit from 

shorter courses, but evidence supporting shorter course treatment is lacking 





Treatment Of Acute Exacerbations

• Absence  of any direct data comparing longer and shorter courses of antibiotics, 

we suggest continuing the usual practice of treating acute exacerbations of 

bronchiectasis with 14 days of antibiotics 



BTS guidelines 2019





Concept of eradication



Eradication therapy

• Definitions of chronic airway infection in bronchiectasis are not established but a 

systematic review identified that the most frequent definition used in 

bronchiectasis studies is two or more isolates of the same organism at least 3 

months apart in 1 year 

• P. aeruginosa eradication was considered successful if all (and at least three) 

bacteriologic cultures from respiratory samples collected during the 6-month 

period following the eradication attempt were negative for P. aeruginosa 

• No  clear evidence to support one regimen over another 





eradication of Pseudomonas was defined

as a negative culture on next sputum sample taken.

Recurrence was defined as the first positive culture

following treatment



ERS guidelines



Long term therapies

• Antibiotics

• Statins

• ICS

• Bronchodilators 

• Others 



Long term antibiotics therapy(>=3 months)
Options available

• Oral

• Macrolides 

• Non-macrolides

• Intravenous

• Inhalational 

In addition to reducing bacterial burden, macrolides have well established immunomodulatory 

effects that include suppression of neutrophil mediated lung damage and enhancement of cilia 

function to promote mucociliary clearance



• In a study 38 bronchiectasis patients looked at the use of daily oral amoxicillin 3 g bd over 32 

weeks. In this study CTs were not performed and no reduction in exacerbations was 

demonstrated, but some improvement in sputum volume, diary card symptom improvement and 

less time away from work 

• Tetracycline  based regimens may reduce exacerbation frequency, duration of illness and improve 

symptoms in patients wit bronchiectasis, with penicillin based regimens being less effective

MRC study - 1957 involved 122 

bronchiectasis patients from seven 

centres randomised to receive penicillin 

500 mg QID or oxytetracycline 500 mg 

QID or identical placebo for 2 days per 

week for 1 year

Oxytetracycline-most efficacious with 

least exacerbations,50% reduction in 

sputum purulence, markedly less days

confined to bed and less days off work. 

Penicillin arm-marginal treatment 

response compared with placebo













All groups responded

Perhaps more in 

• Older

• Pseudomonas 

• High CRP



Long term antibiotics therapy(>=3 months)

• Inhalational antibiotics





• 16 trials in total (n=2592)

• One manuscript described two trials of 

inhaled aztreonam (AIR-BX1 and AIR-BX2). 

• Two manuscripts described four trials of dry 

powder ciprofloxacin separated into 14 day 

on-off and 28 day on-off cycles (RESPIRE 1 

and RESPIRE 2), which were treated as 

independent studies

• One manuscript described two studies of 

inhaled liposomal ciprofloxacin (ORBIT-3 

and ORBIT-4)









Nine studies provided data 

on bacterial load,

demonstrating a consistent 

reduction in CFU per g of

sputum with inhaled 

antibiotic treatment





Frequency  of exacerbations Rate  ratio 0.81



Number  of participants experiencing at least one exacerbation

Reduce  exacerbations with a rate ratio of 0.85







Quality  of life and symptom scales-QOL-B questionnaire



Quality  of life and symptom scales-SGRQ (B)

Below  the MCID of 4 points



Isolated  bacteria with a minimum inhibitory concentration above the

resistant breakpoint at the end of treatment





Adverse  events leading to study drug discontinuation











Currently  no evidence indicating whether orally administered antibiotics are more beneficial 
compared to inhaled antibiotics 





ERS guidelines-2017



Air way clearance-Pharmacological-
Mucoactive agents

Type of agent Mechanism Examples 

Mucolytics Thin mucus • Dnase
• Bromhexine 
• Ambroxol
• Carbocystiene
• NAC
• Erdosteine

Mucokinetics Facilitate  cough   
transportability 

• Humidification  
• Normal/isotonic saline 

Hypertonic saline (3% 
saline and above) 

• mannitol

Expectorants Aid  and/or induce cough

Mucoregulators Suppress  mechanisms 
underlying chronic mucus 
hyper
secretion

• Glucocorticosteroids



Humidification 
Study Type Subjects Intervention Comaparison Outcome 

Conway et al,1992
N=9 (7 completed) 

Randomised 
crossover
single blind study

Bronchiectasis and 
chronic
sputum production. 
No
reversible airflow
limitation

30 mins of cold 
water jet nebulising
humidification as 
an adjunct to chest
PT

Chest PT alone (PD 
plus
FET)

26% increase in 
median sputum 
yield (p<0.05). 
Increase in total 
clarance of 
radioaerosol
‐8.7% with 
humidification
(p<0.05).

Hasani, 
A.;Chapman, T. 
H.;McCool,
D.;Smith, R. 
E.;Dilworth, J. 
P.;Agnew, J. E
(N=10 (14 recruited 
4
dropped out)

Before‐After Bronchiectasis 
diagnosed
by HRCT

warm air 
humidification 3 
hours per
day for 7 days

Sig increased in 
tracheobronchial 
clearance, also sign
improvement in 
TBC. Reduction  in 
coughs, no sig diff 
in spirometry 



• RCT ,multi centre with n=88 addition of bromhexine hydrochloride to an antibiotic during an 

acute infective exacerbation compared with a placebo

• Change  in sputum production was greater in the bromhexine group at 7, 10 and 16 days (mean 

difference (MD) −21.5 mL, 95% CI −38.9 to −4.1 at day 16). Moreover the difficulty in 

expectoration was also improved in the bromhexine group at day 10 (MD −0.53, 95% CI −0.81 to 

−0.25) however it

• No  impact on FEV1.





2.5 mg twice daily (n=349) 





4 mL 7% once daily vs IS 
n=28 

5 mL 6% twice daily vs IS
n=40 







• 18–85 years of age 

• Patients  with non-CF bronchiectasis 

• History of chronic excess production of 

sputum 

• ≥2 pulmonary exacerbations in the 

previous 12 months 

• Baseline  FEV1 ≥40% and ≤85% 

predicted 

• Baseline  SGRQ score ≥30

Randomised  (1:1) to 

52 weeks treatment 

with inhaled mannitol 

400 mg vs  50 mg  

twice a day

Primary objective 

• Exacerbation  rates 

Secondary objective

• Time  to first exacerbation, 

• Duration  of exacerbations,

• Antibiotic  use for 

exacerbations

• Quality of life (QOL)

• SGRQ 























In conclusion(non-CF bronchiectasis)

Recommendations

• Do not routinely use recombinant human DNase in adults 

with bronchiectasis. (A)

• Consider the use of humidification with sterile water or 

normal saline to facilitate airway clearance. (D)

European Respiratory Society guidelines 

Good practice points

• Consider a trial of mucoactive treatment in patients with 

bronchiectasis who have difficulty in sputum expectoration

• Perform an airway reactivity challenge test when inhaled 

mucoactive treatment is first administered.

• Consider pre-treatment with a bronchodilator prior to 

inhaled or nebulised mucoactive treatments especially in 

individuals where bronchoconstriction is likely 

British Thoracic Society Guideline



Seven  studies 
380 adults

Effects of ICS in non-CF bronchiectasis



Small improvement in FEV1 and FVC (0.09L) at 6 months – not sustained later









No randomized trails in 

• Oral corticosteroids

• Phosphodiesterase four inhibitors (PDE4 inhibitors)

• Methylxanthines

• Leukotriene receptor antagonists

• Indomethacin

• Neutrophil elastase inhibitors

• CXCR2 inhibitors









Bronchiectasis in Cystic fibrosis



Cystic fibrosis management over decades













Not much changes except on CFTR modulators 


















