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c-HRCT 	 Chest high-resolution computed tomography

CF	 Cystic fibrosis

COPD	 Chronic obstructive pulmonary disease

CSLD	 Chronic suppurative lung disease

FEV1	 Forced expiratory volume in 1 second

ICS	 Inhaled corticosteroids

HTLV-1	 Human T-cell lymphotrophic virus 1

MDCT	 Multi-detector computed tomography

NTM	    Non-tuberculous mycobacteria

NTHi 	    Non-typeable Haemophilus influenzae 

NZ	    New Zealand

Pa 	    Pseudomonas aeruginosa

QoL	    Quality of life

RCT 	    Randomised controlled trial 

rhDNase   Recombinant human deoxyribonuclease
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ABSTRACT
•	 Guidelines for managing chronic suppurative lung disease (CSLD) and bronchiectasis in Australian and 

New Zealand children and adults were updated (latest search date Oct 2013) based on systematic reviews, 
multi-disciplinary meetings and a modified Delphi process.

•	 Diagnosis of bronchiectasis requires a chest high-resolution computed tomography scan, preferably 
using multi-detector scans. Child-specific criteria and protocols are recommended. 

•	 CSLD/bronchiectasis should be diagnosed early and appropriate investigation and treatment instigated. 
This includes planned coordination of care among healthcare providers, and specialist evaluation 
to confirm diagnosis, investigate aetiology, assess baseline severity and to develop individualised 
management plans, including self-management when appropriate.   

•	 Consider a chest CT scan in adults with severe COPD and those with recurrent exacerbations. 

•	 Intensive treatment seeks to improve symptom control, reduce exacerbation frequency, preserve lung 
function, optimise quality of life and enhance survival.

•	 All exacerbations require treatment. 

•	 Antibiotic selection is based upon lower airway culture results, local antibiotic susceptibility patterns, 
clinical severity and patient tolerance. Patients with severe exacerbations and/or not responding to 
outpatient therapy are hospitalised for more intensive treatments, including intravenous antibiotics.

•	 Ongoing care requires monitoring for complications and co-morbidities. 

•	 Airway clearance manoeuvres and regular exercise are encouraged, nutrition optimised, environmental 
pollutants (including tobacco smoke) avoided and vaccines administered following national immunisation 
schedules. 

•	 Long-term antibiotics, inhaled corticosteroids, bronchodilators and mucoactive agents may be 
individualised, but are not recommended routine therapy.

•	 Before starting macrolides in selected patients, collect sputum for mycobacterial cultures and perform 
an electrocardiogram.

•	 Although Indigenous people living in rural-remote regions provide particular challenges, the objective of 
delivering best practice treatment remains paramount.  
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INTRODUCTION 
Since the previous guidelines on managing chronic suppurative lung disease (CSLD) and bronchiectasis,1,2 the 
increasing trend in the health burden of CSLD/bronchiectasis has been recognised in both Indigenous and 
non-Indigenous settings in Australia, New Zealand (NZ) and worldwide.2,3,4,5 However, delays in diagnosis still 
occur in children6 and adults.5,7 It is likely that many with bronchiectasis remain undiagnosed and untreated, 
risking premature and accelerated pulmonary decline.2 This guideline presents an update from previous 
recommendations1,2 for managing CSLD/bronchiectasis (unrelated to cystic fibrosis, CF) in children and 
adults in Australia and NZ, including urban and rural-remote Indigenous people. Readers are referred to the 
former guideline2 for previously used references and definitions. This update provides an overview, targeted 
at primary and secondary care, and is not intended for individualised specialist care. As with all guidelines, 
it does not substitute for sound clinical judgement, particularly when addressing such a phenotypically 
heterogenous condition as bronchiectasis.8 Table-1 outlines the process undertaken by the writing group.  
The recommendations are also published in the Medical Journal of Australia.9

Objectives
1.	 To increase awareness of CSLD/bronchiectasis in children and adults; 

2.	 To encourage earlier and improved diagnosis and management of CSLD/bronchiectasis; 

3.	 To present an updated guideline relevant to Australian and New Zealand settings.

Background on 
bronchiectasis and CSLD
There remain little data on the incidence and prevalence of CSLD/bronchiectasis (NZ incidence in 
children aged <14-years=3.7/100,000;10 prevalence in Central Australian Indigenous people: children aged 
<15-years=1470/100,000 based on community data;2 adults=103/100,00 based on adults were hospitalised11). 
Recently published Australian annual hospitalisation rates for bronchiectasis as a principal diagnosis 
demonstrate a steady increase between 1998–99 to 2011–12 (14 to 21 per 100,000 population respectively) 
(www.aihw.gov.au/bronchiectasis). The increasing trend is a worldwide phenomenon with some countries 
reporting childhood fatalities,5 and a growing appreciation of economic cost.3 Recent data in a Central 
Australian adult hospitalised cohort reported 34.2% of the cohort died (over ensuing 5-10 years) at a median 
age of 42.5-years.11 

Bronchiectasis can be misdiagnosed or co-exist with other chronic respiratory diseases. When present the 
prognosis is worse e.g. mortality increases in those with both chronic obstructive pulmonary disease (COPD) 
and bronchiectasis (hazard ratio=2.54; 95%CI 1.16-5.56).4 Since between 29-50% of people with COPD1 
and as many as 40% of newly referred patients with difficult to control asthma and a chronic cough have 
bronchiectasis,12 it is likely that many with chronic respiratory symptoms due to CSLD/bronchiectasis remain 
undiagnosed. Also, complications and co-morbidities associated with bronchiectasis extend beyond the 
respiratory system and include cardiac and psychological effects.2 

http://www.aihw.gov.au/bronchiectasis
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Definitions and their Limitations
The definitions of CSLD and bronchiectasis include overlapping symptoms and signs, which are not specific 
for each condition and were defined previously.1,2 New evidence and justification for including CSLD are 
described in recent papers.13,14

Recommendation-1
•	 1a. Bronchiectasis is a clinical syndrome in a child or adult with the symptoms and/or signs in Box-1 

and presence of characteristic radiographic features on chest high-resolution computed tomography 
(c-HRCT). 

•	 1b. CSLD is a clinical syndrome in children with the symptoms and/or signs outlined in Box-1, but who 
lack a radiographic diagnosis of bronchiectasis. 

GRADE-Strong

Box-1 
Recurrent (>3 episodes) wet or productive cough, each lasting for >4-weeks, with or without other 
features, e.g. exertional dyspnoea, 

•	 symptoms of airway hyper-responsiveness, 

•	 recurrent chest infections, 

•	 growth failure, 

•	 clubbing, 

•	 hyperinflation or chest wall deformity. 

In children, triggers for referral to a specialist include one or more of the following: 

(i) persistent wet cough not responding to 4-weeks of antibiotics, 

(ii) >3 episodes of chronic (>4-weeks) wet cough per year responding to antibiotics,  

(iii) a chest radiograph abnormality persisting >6-weeks after appropriate therapy.

investigations of a patient 
with CSLD/bronchiectasis

Radiology
c-HRCT remains the diagnostic gold standard. However, c-HRCT reconstructed from a multi-detector (MDCT) 
scan is substantially more sensitive than conventional c-HRCT.15 As children are at greater risk from radiation-
induced cancers later in life,2,16 the c-HRCT protocol must ensure the lowest possible radiation exposure to 
obtain adequate assessment. As the key radiographic criteria of broncho-arterial ratio in people without lung 
disease is age-dependent,17 child-specific criteria18 are recommended. 

Recommendation-2
•	 2a. Patients with symptoms and/or signs suggestive of bronchiectasis require a c-HRCT to confirm the 

diagnosis and to assess severity and extent of bronchiectasis. 
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•	 2b. In children, seek specialist advice before ordering a c-HRCT and child-specific criteria should be 
used. 

•	 2c. In both adults and children, MDCT scans with HRCT reconstruction is the preferred technique to 
diagnose bronchiectasis. 

GRADE-Strong; Evidence-Moderate

Aetiology
Several causative and associated factors are described for CSLD/bronchiectasis (Table-2). Identifying aetiology 
(Box-2) and disease severity can influence management, including treatment intensity.2 Investigations for 
specific causes of CSLD/bronchiectasis are recommended, even though many patients lack an identifiable 
aetiology.2   Bronchoscopy is generally indicated in children who are unable to expectorate and adults 
with localised disease.19 Given the implications of bronchiectasis for managing people with COPD4, a new 
recommendation is included. 

Recommendation-3
Consider a c-HRCT in adults with COPD and either ≥3 exacerbations per year, very severe disease (FEV1 
<30% predicted or requiring domiciliary oxygen) or whose sputum contains organisms atypical for COPD (i.e. 
Aspergillus species, Pseudomonas aeruginosa (Pa) or non-tuberculous mycobacteria, NTM).

GRADE-low; Evidence-low

Severity
In addition to routine clinical data (cough, sputum, exacerbation rate, well-being, etc) and radiological 
assessment, objective tests provide information about disease severity and prognosis. 

Lung function: Although spirometry is classically obstructive, a restrictive pattern is also recognised. 
Spirometry and lung volume measurements should be assessed at diagnosis and spirometry performed 
at each review, even though they can be relatively insensitive in mild disease and in children.2 Accelerated 
deterioration in lung function may occur.20,21,22 If serial pulmonary function measurements indicate disease 
progression, a step-up in therapy is recommended. Paediatric studies show that spirometric volumes 
can stabilise and even improve,14,23 while in adults with moderate-severe bronchiectasis, mortality risk is 
associated with degree of lung function impairment.24 Other assessments, including complex pulmonary 
function and the 6-minute walk tests, are sometimes used for determining functional impairment, but these 
are not discussed further. 

Microbiology: Surveillance of airway or sputum microbiology helps guide antibiotic therapy in CSLD/
bronchiectasis, especially if there is deterioration or inadequate response to current treatment. The most 
common pathogens in children are non-typeable Haemophilus influenzae (NTHi), Streptococcus pneumoniae 
and Moraxella catarrhalis.25 In adults, Pa and NTHi predominate.26 About 25-45% of airway samples fail to 
grow pathogenic bacteria. As disease progresses the microbiota change, often with Pa appearing in more 
advanced disease and predicting a worse prognosis.26 Aspergillus and NTM species are detected in some adults 
with bronchiectasis, although their pathogenic role is uncertain.26 Nonetheless, NTM has been implicated 
in exacerbations and pulmonary deterioration.2 Readers are referred to new diagnostic and classification 
guidelines for aspergillosis-related issues.27 Molecular and sequencing based-studies28,29 have highlighted 
the abundance (up to 83%) of anaerobic bacteria and the complexity of the pulmonary microbiome, but the 
clinical implications remain uncertain. Meanwhile in Central Australian Indigenous adults, when compared 
with non-infected individuals, human T-cell lymphotrophic virus (HTLV)-1 is associated with both an increased 
risk of developing bronchiectasis and a worse outcome.11 While the background prevalence of HTLV-1 in the 
Central Australian Indigenous population is 7.2-13.9%, 18 (72%) of 25 patients with bronchiectasis tested in 
the Alice Springs Hospital were HTLV-1 seropositive.11 

Other tests: Pulmonary arterial hypertension complicates severe bronchiectasis.11,30 In advanced 
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disease, chronic or nocturnal hypoxemia is common and selected patients require arterial blood gas, an 
echocardiogram and overnight oxygen assessment. 

Recommendation-4
Obtaining further history for specific underlying causes may determine subsequent investigation and 
management. History should include: 

•	 History suggestive of cystic fibrosis (family history, pancreatitis, chronic gastrointestinal symptoms, male 
infertility); 

•	 Underlying immune deficiency or ciliary dyskinesia (recurrent sinusitis, extrapulmonary infections, 
including discharging ears and severe dermatitis, and male infertility);

•	 Recurrent aspiration (cough and/or choking with feeds/meals, post-bariatric surgery, may be occult); and

•	 Inhaled foreign body 

GRADE-Strong; Evidence-Moderate 

Recommendation-5
Perform or refer for baseline investigations (Box-2). 

GRADE-Strong; Evidence-Moderate 

Box-2
Minimum investigations are:

•	 Full blood count and major immunoglobulin classes G, A, M, E  

•	 Sweat test in all children and selected adults - (see below) 

•	 Culture airway secretions, including specialised cultures for   mycobacteria, particularly non-
tuberculous mycobacteria (NTM) in sputum-producing patients

•	 Spirometry and lung volumes (when aged >6-years)

•	 Aspergillus serology.

In addition consider the following after discussion with a specialist: 

•	 Exhaled fractional nasal nitric oxide, nasal ciliary brushings and/or genetic testing for primary ciliary 
dyskinesia

•	 Sweat test and/or extended CFTR gene mutation testing (adults aged <50 years or in those with 
episodes of pancreatitis, bowel obstruction, heat prostration and in patients with co-existent liver 
disease or male infertility)

•	 Bronchoscopy for foreign body, airway abnormality and specimens for culture of respiratory 
pathogens, including mycobacteria

•	 Assessment for aspiration (primary or secondary)

•	 Additional immunological tests (neutrophil function tests and lymphocyte subsets, IgG subclasses, 
antibody responses to vaccines) 

•	 HIV, HTLV-1

•	 Echocardiogram especially in adults (when concerned about pulmonary hypertension).

Recommendation-6
Obtain further history to determine markers of severity, impact of illness, co-morbidities and modifiable risk 
factors. History should include: frequency of exacerbations and hospitalisations, degree of effort limitation, 
exposure to tobacco smoke and other pollutants, childhood history and housing. 

GRADE-Strong; Evidence-low
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Management (Table-3)

Early and effective management reduces short and long-term morbidity.23,31 In children, airway injury is 
superimposed upon the physiological changes involving lung growth and development.32 With appropriate 
treatment, lung disease complicating primary immunodeficiency should not deteriorate.23,33 In a Melbourne 
adult cohort, longer duration of chronic productive cough was related to poorer lung function,8 while in 
children longer duration of wet cough before treatment was associated with worse c-HRCT scores.34 

Recommendation-7
Aim to optimise general well-being, symptom control, lung function, quality of life (QoL), and reduce 
exacerbation frequency and prevent excessive decline in lung function. This may require intensive medical 
therapy.

GRADE-Strong; Evidence-High   

Exacerbations 
Exacerbations impair QoL,23 increases airway and systemic inflammation,35 result in hospitalisation, and are 
an independent predictor of lung function decline.22,36 Symptoms include >72-hours of increased cough, 
change in sputum (volume, viscosity, purulence), breathlessness, haemoptysis and/or constitutional upset 
(malaise, tiredness).37,38,39 In children, exacerbations are defined clinically (increased cough, altered cough 
and/or sputum characteristics) with or without elevated serum biomarkers (e.g. C-reactive protein).39  

Recommendation-8
Develop treatment plans for exacerbations for each patient, linking them to primary healthcare and specialist 
or hospital facilities. When appropriate, this includes individualised and self-initiated management action 
plans.

GRADE-Strong; Evidence-Low  

Antibiotics 
High bacterial loads in the airways of patients with CSLD/bronchiectasis are associated with increased 
respiratory symptoms, more frequent exacerbations and elevated inflammatory markers.35 Consequently, 
antibiotic therapy to reduce bacterial load has a central management role.31,35 A recent review of the use of 
antibiotics in people with bronchiectasis is available.40

(i) Acute exacerbations
Depending upon the severity, short-term oral antibiotics and ambulatory care are usually tried first for 
acute exacerbations.41 More severe episodes require intravenous antibiotics combined with intensified 
physiotherapy and other airway clearance methods, including nebulised therapy.41 While robust evidence 
is lacking, a 2-week antibiotic course is generally recommended.31,42 Response to therapy includes reduced 
sputum volume and purulence, and improved cough character (wet to dry or cessation of cough), general 
well-being, QoL and markers of systemic inflammation (C-reactive protein), microbial clearance, and ‘return 
to baseline’ state.31,35,41 

(ii) Pseudomonas aeruginosa eradication
Chronic Pa infection in CSLD/bronchiectasis is associated with advanced disease and deteriorating clinical 
outcomes.43 A small retrospective study reported that when first isolated, Pa can be eradicated with 
intravenous antibiotics followed by 3-months of oral and inhaled anti-pseudomonal antibiotic therapy.43 While 
eradication was accompanied by reduced exacerbation rates, additional studies are needed to demonstrate 
any sustained clinical benefit.
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(iii) Long-term suppression
The goal of long-term oral or inhaled antibiotic therapy is to reduce bacterial load and airway inflammation 
when sustained eradication of lower respiratory pathogens is not possible. Trials of long-term oral beta-lactam 
and inhaled antibiotics provide conflicting results for a clinical benefit, with the best evidence being provided 
for benefit by a randomised controlled trial (RCT) on inhaled gentamicin. In contrast, recent randomised 
placebo-controlled trials of macrolides for 6-24 months duration report exacerbations were reduced by 33-
64% and in some instances improved QoL and lung function.13,37,38,44,45 Nevertheless, additional studies are 
required to establish their overall role and safety in CSLD/bronchiectasis, particularly concerning the clinical 
implications of developing antibiotic resistance.46,47 Macrolides should be avoided in those receiving Class IA/
III anti-arrhythmic agents, if there is a prolonged QTc interval or as a single agent when NTM are cultured.47 
New inhaled antibiotic formulations (e.g. ciprofloxacin, amikacin) are currently undergoing clinical trials to 
determine if they have a role in managing non-CF bronchiectasis.    

Recommendation-9
Base antibiotic selection (Box-3) on lower airway culture results [sputum, bronchoscopy washings (adults and 
older children) or bronchoalveolar lavage (young non-expectorating children)] when available, local antibiotic 
susceptibility patterns, clinical severity and patient tolerance, including allergy. 

GRADE-Strong; Evidence-Moderate

Box-3

Mild-moderate exacerbation
(oral therapy)^ 

Moderate to severe exacerbation
(IV therapy)^

Initial empiric therapy* Children: amoxycillin, amoxycillin-
clavulanate 

Adults:  amoxycillin, amoxycillin-
clavulanate or doxycycline† 

Children and adults: ciprofloxacin if P. 
aeruginosa in recent cultures.

Children and adults: ampicillin, 
cefotaxime or ceftriaxone  (amoxycillin, 
amoxycillin-clavulanate, or 
cefuroxime‡) 

Children and adults: piperacillin-
tazobactam, ticarcillin-clavulanate, or 
ceftazidime  +  tobramycin§ if severe or 
P. aeruginosa in recent cultures.

Specific pathogens
H. influenzae  
β-lactamase–ve 
 
β-lactamase +ve

 
amoxycillin 

amoxycillin-clavulanate or doxycycline†

ampicillin (amoxycillin‡) 

cefotaxime or ceftriaxone (amoxycillin-
clavulanate or cefuroxime‡), 

S. pneumoniae amoxycillin benzylpenicillin G, ampicillin 
(amoxycillin‡)

M. catarrhalis amoxycillin-clavulanate cefotaxime or ceftriaxone (amoxycillin-
clavulanate, or cefuroxime‡)

S. aureus  
 
MRSA

di-/flucloxacillin 

seek specialist advice¶

flucloxacillin 

seek specialist advice¶
P. aeruginosa ciprofloxacin (max 14 days) Children and adults:  piperacillin-

tazobactam, ticarcillin-clavulanate, or 
ceftazidime + tobramycin§

NTM seek specialist advice ¶ seek specialist advice¶

*In addition to clinical severity, initial empiric therapy is also guided by previous lower airway culture 
results (sputum, BAL/bronchoscopy washings), local antibiotic susceptibility patterns and prior responses 
to antibiotic treatments. In children too young to expectorate sputum and when no previous lower airway 
culture results are available, prescribed empiric antibiotic therapy should be active against H. influenzae, S. 
pneumoniae and M. catarrhalis. 
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^Seek local specialist advice if a history of antibiotic hypersensitivity or severe adverse antibiotic effects exists 
and when serious drug interactions may occur. Aminoglycosides, macrolides and fluoroquinolones in particular 
should be used with care in the elderly. †Doxycycline is used only in adults and adolescents; ‡Available only in 
New Zealand; §Although treating P. aeruginosa bacteraemia with combined beta-lactam and aminoglycoside 
antibiotic therapy provides no additional clinical benefit and is associated with more adverse events than using 
a single beta-lactam agent, the role of single beta-lactam therapy for non-bacteraemic P. aeruginosa pneumonia 
and other respiratory infections is unproven. Combination therapy should still be used  when multi-resistant 
P. aeruginosa strains are detected. ¶Specialist advice is required for treating MRSA in accordance with local 
susceptibility patterns and infection control policies. The decision of when to treat NTM and what agents to use 
is complicated by the high levels of antibiotic resistance shown by these strains and the need for prolonged 
therapeutic courses involving multiple drug combinations that risk serious toxicity and drug interactions.    

Recommendation-10
When Pa is first detected, consider discussion with a specialist in this field regarding suitability for eradication. 

GRADE-Weak; Evidence-Low

Recommendation-11
In patients not requiring parenteral antibiotics for an acute exacerbation, oral antibiotics are prescribed for at 
least 10-days based on available airway microbiology results. Close follow-up to assess treatment response is 
necessary.

GRADE-Strong; Evidence-Low

Recommendation-12
Inadequate response should prompt repeat of lower airway cultures and assessment of whether parenteral 
antibiotic therapy and hospitalisation are needed.

GRADE-Strong; Evidence-Moderate

Recommendation-13
Patients failing oral antibiotic therapy for an acute exacerbation should receive intensive airway clearance 
strategies and parenteral antibiotics based upon the latest lower airway culture results. Close follow-up is 
required. 

9a. In children, this requires supervised treatment for at least 10-14 days.

9b. In adults, IV antibiotics should be for at least 5-days and often followed by oral antibiotics. Conversion from 
IV to oral antibiotics depends upon appropriate oral alternatives and if effective adjunct therapies, such as 
airway clearance strategies can be maintained in an ambulatory care setting and ongoing outpatient review. 

GRADE-Strong; Evidence-Moderate 

Recommendation-14
Long-term oral antibiotics should not be prescribed routinely. Macrolides (or other antibiotics) can be 
considered for a therapeutic trial over a limited period (e.g. up to 12-24 months) in selected patients [e.g. 
frequent exacerbations (≥3 exacerbations and/or ≥2 hospitalisations in the previous 12-months)]. Before 
commencing macrolides; (a) Seek respiratory/infectious diseases specialist advice, (b) ensure NTM infection is 
excluded in patients capable of providing a sputum specimen, and (c) perform an ECG in adults for assessment 
of QTc. 

GRADE-Strong; Evidence-Moderate 

Recommendation-15
Long-term nebulised antibiotics should not be prescribed routinely. Consider a therapeutic trial in children and 
adults with frequent exacerbations and/or Pa infection. 

GRADE-Strong; Evidence-Moderate
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Bronchodilators and Corticosteroids 
Those with CSLD/bronchiectasis may have co-existent asthma with wheeze and/or dyspnoea responsive 
to beta-2 agonist medications. Reports on asthma symptoms in those with CSLD/bronchiectasis vary from 
11 to 46%.2 While some studies ascribe asthma as a cause of bronchiectasis, it is more likely asthma was 
misdiagnosed initially or co-existed with CSLD/bronchiectasis.6,12 When present, asthma therapies should be 
used in accordance with asthma guidelines.

Inhaled corticosteroids (ICS) provide, at best, a modest benefit in CSLD/bronchiectasis.48 A study published49 
after the current Cochrane review48 also found no significant differences between those receiving ICS 
compared to placebo. Combined ICS-long acting beta-agonist (compared to high-dose ICS) improved 
dyspnoea and cough with no effect on exacerbations.50 Furthermore, ICS in adults with chronic respiratory 
disease risk NTM infection.51 

Recommendation-16
Inhaled and oral corticosteroids should not be prescribed routinely unless there is an established diagnosis 
of co-existing asthma or COPD.

GRADE- Strong; Evidence-Low for oral corticosteroids, moderate for ICS

Recommendation-17
Inhaled bronchodilators should not be prescribed routinely and used only on an individual basis. 

GRADE- Strong; Evidence- Low

Mucolytics and mucoactive agents
Mucoactive agents include mannitol, iso- and hyper-tonic saline. While early short-term trials were promising, 
longer-term RCTs found that both hypertonic saline52 and mannitol53 conferred little advantage over isotonic 
saline and placebo respectively. In contrast, recombinant human deoxyribonuclease (rhDNase), a widely used 
mucolytic in CF, is harmful in adults with CSLD/bronchiectasis and is associated with increased exacerbations 
and hospitalisations, and more rapid FEV1 decline.

54

Recommendation-18
rhDNase is contraindicated in CSLD/bronchiectasis. 

GRADE- Strong; Evidence-High 

Recommendation-19
Mucoactive agents, including hypertonic saline and mannitol, are currently not recommended routinely. 
Consider a therapeutic trial in children and adults with frequent exacerbations. 

GRADE-Weak; Evidence-Moderate 

Airway clearance techniques, exercise 
and pulmonary rehabilitation
Despite lacking a robust evidence-base, airway clearance techniques are standard treatment in people with 
CSLD/bronchiectasis. Available studies suggest airway clearance techniques are beneficial, with improved 
QoL and exercise capacity, and reduced cough and sputum volumes.55,56 Given the variety of airway clearance 
techniques and increased efficacy when individualised therapy is utilised,57 specific respiratory expertise 
should be sought. 

Pulmonary rehabilitation is a multidisciplinary treatment, including exercise training, self-management 
education, psychosocial and nutritional intervention.58 Small short-term RCTs including whole body 
exercise training have shown improvements in symptoms, exercise tolerance and QoL.59 Unless specific 
contraindications exist, physical activity should be encouraged.
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Recommendation-20
Airway clearance techniques are recommended and respiratory physiotherapist’s advice should be sought. 
Individualise airway clearance therapy. 

GRADE-Strong; Evidence-Moderate 

Recommendation-21
Adults with bronchiectasis and exercise limitation should receive pulmonary rehabilitation.

GRADE-Strong; Evidence-Moderate

Recommendation-22
Regular physical activity is recommended for children and adults with CSLD/bronchiectasis. 

GRADE-Strong; Evidence-Low

Nutrition
Poor nutrition (both macro and micro-nutrition) compromises innate and adaptive immunity. Studies in other 
chronic respiratory diseases60 indicate that poor nutrition may be a risk factor for respiratory exacerbations 
in CSLD/bronchiectasis. Vitamin-D deficiency has been associated with poorer outcomes,61 but the evidence 
for this is low. 

Recommendation-23
Assess and optimise nutritional status. 

GRADE-Strong; Evidence-Moderate

Minimise further lung injury
Environmental pollutants,62 including tobacco smoke, exacerbate chronic respiratory disorders and constitute 
an additional risk factor for those with CSLD/bronchiectasis. 

Recommendation-24
Promote elimination of smoking, including second-hand smoke exposure. 

GRADE-Strong; Evidence-High 

Recommendation-25
Promote avoidance of environmental airborne pollutants.

GRADE-Strong; Evidence-Low

Co-morbidities
Patients with CSLD/bronchiectasis have increased rates of co-morbiditiy, including chronic sinusitis, gastro-
oesophageal reflux, ‘asthma-like’ disease and depression. It is unknown whether these co-morbidities 
increase the frequency and/or severity of exacerbations or worsen lung injury. 

Recommendation-26
Regularly monitor and manage complications and co-morbidities (Box-4). When present, these are managed 
following standard guidelines. 

GRADE-Strong; Evidence-Moderate 
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Box-4

Regular review consists of: 
At least an annual review in adults and 6-monthly in children. A multi-disciplinary team is preferable, 
especially at the initial evaluation. The review includes assessment of: 

(a) severity, which includes oximetry and spirometry

(b) sputum culture (when available) for routine bacterial and annual mycobacterial culture

(c) management of possible complications and comorbidities, particularly for gastro-esophageal 
reflux disease/aspiration, reactive airway disease/asthma, COPD, otorhinolaryngeal disorders, urinary 
incontinence, mental health and dental disease. Less commonly patients require assessments for sleep 
disordered breathing and cardiac complications. 

(d) Adherence to therapies and knowledge of disease processes and treatments

Other treatments
Various other treatments are available, but with little supportive data (Table-3). Current management 
strategies have reduced the need for surgical interventions, which carry a small but significant risk of 
morbidity and mortality. Lung transplantation should be considered in those with end-stage lung disease.

Recommendation-27
Although surgery is not indicated normally, there may be circumstances requiring assessment by a multi-
disciplinary team expert in CSLD/bronchiectasis care. 
GRADE-Strong; Evidence-moderate

PuBlic health issues, prevention and  
appropriate health care delivery
The socioeconomic determinants of health, including their impact upon CSLD/bronchiectasis cannot be 
addressed adequately here. Immunisations that prevent acute respiratory infections, such as pertussis, 
influenza and pneumococcal vaccines, are recommended despite the lack of specific high-level evidence for 
CSLD/bronchiectasis.63 

Delivery of chronic disease programmes requires comprehensive and highly-skilled primary healthcare 
services. Education of primary healthcare providers should focus upon identifying children and adults for 
appropriate referral and high-quality local management. Like other chronic illnesses, individualised and 
multi-disciplinary case management operating within an inter-professional framework is optimal.64 Clinical 
deterioration should prompt early referral for specialist care. Those with moderate or severe disease are 
best managed by a multi-disciplinary approach to chronic care. In a pilot RCT, a self-management programme 
(within a multidisciplinary team) improved QoL and health-management elements.65

Indigenous children and adults with CSLD/bronchiectasis who live in rural-remote regions provide particular 
challenges for the delivery of care. In asthma, including local Indigenous workers improves outcomes,66 but 
there are no data specific for bronchiectasis.

Recommendation-28
Immunise according to National Immunisation Schedules. Ensure timely annual influenza immunisation and 
that pneumococcal vaccines are administered following national guidelines. 

GRADE-Strong; Evidence-Moderate
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Recommendation-29
Coordinated care by health care providers is necessary. Specialist evaluation is recommended if bronchiectasis 
is suspected to confirm diagnosis, investigate aetiology, assess severity and to develop management plans. 
Those with moderate or severe disease are best managed using a multi-disciplinary approach to chronic care 
with individualised case management. Clinical deterioration should prompt early referral to services with 
CSLD/bronchiectasis expertise. 

GRADE-Strong; Evidence-low  

Recommendation-30
Specialist review should be undertaken for patients with moderate disability or progressive lung disease. This 
includes consideration for lung transplantation. 

GRADE-Strong; Evidence-Low  

Recommendation-31
Providing healthcare for Indigenous people in rural-remote regions requires flexible and adaptive 
arrangements. However, it should not alter the objective of delivering best practice treatment to this 
population.

GRADE-Strong; Evidence-Low  

Recommendation-32
Given the high prevalence of CSLD/bronchiectasis in Indigenous Australians, Māori and Pacific Island children 
and adults, a high index of suspicion with early diagnostic investigation and institution of best practice 
treatment should be established. Interpreters and local health-workers should be available for education 
regarding disease and management.

GRADE-Strong; Evidence-Moderate
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Table 1- Methods 
Recommendations were based upon the available evidence (Table-3). Principles of evidence-based medicine 
and the revised GRADE67 approach to guideline development were used to categorise recommendations 
into: strong, weak, or no specific recommendation.67

The implications of a strong recommendation are:

o	 For patients—most people in your situation would want the recommended course of action and only a 
small proportion would not; request discussion if the intervention is not offered.

o	 For clinicians—most patients should receive the recommended course of action. 

o	 For policy makers—the recommendation can be adopted as a policy in most situations.

The implications of a weak recommendation are: 

o	 For patients—most people in your situation would want the recommended course of action, but many 
would not

o	 For clinicians—you should recognise that different choices will be appropriate for different patients and 
that you must help each patient to arrive at a management decision consistent with her or his values and 
preferences

o	 For policy makers—policy making will require substantial debate

The level of evidence provided by GRADE is:

•	 High=Further research is very unlikely to change our confidence in the estimate of effect.

•	 Moderate=Further research is likely to have an important impact on our confidence in the estimate of 
effect and may change the estimate.

•	 Low=Further research is very likely to have an important impact on our confidence in the estimate of 
effect and is likely to change the estimate.

•	 Very low = Any estimate of effect is very uncertain.

When relative risk was not available in publications, the decision to upgrade the evidence was based primarily 
on the likelihood of whether further research would have an effect on the recommendation. 

An updated search (from a previous search in July 20092) was conducted in Aug-Oct 2013. This was undertaken 
by the writing group (for assigned recommendations) and independently performed by AC using the text-
word ‘bronchiectasis’ or ‘suppurative lung disease’ and ‘controlled trials’ in the Pubmed and Cochrane Central 
Library databases. Only full papers published in English were retrieved. Recommendations were updated 
and finalised by complete agreement by the writing group. The assigned evidence level (defined above) of 
recommendations was also agreed in consensus. This document and a summary table were then circulated 
to the entire group for assessment using the GRADE descriptors.67 Strength of recommendations were 
assigned by formal voting rules68 and agreement with a statement by >75% of the group was defined a priori 
as consensus. 

This document and a truncated version (for publication in the MJA) were then submitted to the TSANZ 
education committee led by Prof Peter Wark and reviewed externally. After amendments, the truncated 
version was submitted to the MJA{5764} where it also underwent external independent reviews, in accordance 
with this Journal’s processes. Further minor amendments were made and reviewed by the writing group. As 
the recommendations were unaltered, we did not repeat the GRADE process with the expanded group. The 
writing group has no financial conflicts of interest and thus responds to the eight items of guideline panel 
review outlined by Lenzer and colleagues.70
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Table 2- Aetiologies and factors 
associated with bronchiectasis (in 
alphabetical order)

•	 Congenital causes (eg. Monier-Kuhn, Young’s syndrome)

•	 COPD/smoking

•	 Cystic fibrosis

•	 Mucociliary dysfunction (eg. primary ciliary dyskinesia)

•	 Immune deficiency (primary or secondary eg. hypogammaglobulinaemia, lung and bone marrow 
transplantation, malignancy, HIV/AIDS)

•	 Pulmonary fibrosis and pneumoconiosis (eg. silicosis) – causes traction bronchiectasis

•	 Post obstructive (eg. foreign body)

•	 Post-infectious (eg. tuberculosis, adenovirus, recurrent pneumonia)

•	 Recurrent small volume aspiration (from upper airway secretions or gastric contents)

•	 Systemic inflammatory diseases (eg. rheumatoid arthritis, sarcoidosis)
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Table 3- Possible interventions for the 
management of CSLD and bronchiectasis

Antibiotics (by type) Evidence type/study Summary of results Notes

General Cochrane review, other 
systematic review*

Generally beneficial. See 
text

Macrolides DB RCTs for 6-24 
months13,37,38,44*

Exacerbations reduced 
significantly in Rx 
arm (by 33-64%). Also 
improvement in weight 
in children,13  and 
QoL,37 sputum44, PFT 
parameters37 and lung 
function decline44 in 
some, but not all studies, 
in adults38

All studies reported 
increased antibiotic 
resistance. However, 
despite harbouring more 
macrolide-resistant 
bacteria, acute non-
pulmonary infections 
requiring antibiotics 
were reduced by 50% in 
the Rx group.13 

Nebulised 
aminoglycosides

Cross-over DB RCT 
(tobramycin, 30 patients 
with Pa,
6-months each).*
New RCT (single blinded 
12-month gentamicin 
80mg bd)71 *

Reduced number and 
days of hospitalisation 
in tobramycin arm. 
Improved exercise 
capacity, sputum 
purulence, QoL, 
reduced exacerbations 
in gentamicin arm. No 
effect on lung function 
or sputum volume.71

Antibiotic resistance 
increased in Pa, some 
patients poorly tolerated 
nebulised tobramycin.*

Nebulised ciprofloxacin DB RCT (42 adults with 
Pa, mixture of liposomal 
and free ciprofloxacin, 
alternating 28-day cycles 
on and off therapy for 6 
mths72
DB RCT (144 adults with 
Pa, colistin 1 million 
units bid for up to 
6mths).73

Reduced the odds of 
an antibiotic treated 
exacerbation by 80%

Well tolerated, 
though product taste 
problematic

Nebulised colistin Reduced sputum Pa 
load, improved QoL after 
6 mths

Failed to achieve primary 
endpoint of increased 
time to exacerbation

Short term 
(<1 month)

Several cohort studies,* 
Cochrane review74

General clinical 
improvement. No 
RCTs (but studies in 
progress75)

Medium term 
(1-11 months)

Cochrane review*, (+ see 
macrolide section)

Improvement with 
amoxycillin and 
macrolides (see above). 
Adults with Pa-reduced 
hospitalisation but no 
change in QoL*

Long term 
(≥ 12 months)

RCTs (+ see macrolide 
section)

Adults with Pa had 
reduced hospitalisation 
frequency and days.* 
Reduced general 
disability in those taking 
tetracycline compared to 
placebo*
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Antibiotics (by type) Evidence type/study Summary of results Notes

Anti-inflammatories

Oral NSAIDs Cochrane review* No RCTs Cohort study, 25mg tds 
indomethacin for 28 
days reduced neutrophil 
chemotaxis, but no 
change in sputum 
albumin, elastase, MPO

Inhaled indomethacin Cochrane review* RCT in 25 adults (some 
had CSLD). Reduced 
sputum and improved 
dyspnoea score

Mucolytics

Bromhexine Cochrane review* Studies only in acute 
phase

Not universally available

rhDNAse Systematic review* Increased exacerbation 
rate and accelerated 
FEV1 decline

Airway clearance

Respiratory 
physiotherapy (Airway 
clearance techniques)

Cochrane review55 5 small cross-over 
short term studies (4 in 
adults, one in children). 
Improvements in QoL, 
cough-related measures 
and sputum.

No harm detected

Inhaled hyperosmolar 
agents

Cochrane review, RCTs 
using 6% HS (uni-
centre52) and mannitol 
(multi-centre53), and 
systematic review76

No paediatric RCT.76 
Adults: Mannitol 
conferred minimal 
benefit at 12-weeks, 
sputum expectoration 
in the placebo-group 
was significantly 
less than mannitol 
group. No effect on 
exacerbation frequency, 
QoL, spirometry, 
microbiological 
and inflammatory 
parameters.53
6% HS over 12-months 
provided no advantage 
over isotonic saline 
in exacerbation, QoL, 
FEV1

52

82 had HRCT scans 
showed reduced 
mucous plugging in 
mannitol group.53
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Antibiotics (by type) Evidence type/study Summary of results Notes

Asthma therapies

ICS Cochrane review* plus 
new RCT49

Cochrane: No difference 
in any outcome when 
only placebo RCTs were 
included. Reduced 
exacerbation rate 
occurred in adults 
with Pa. RCT: 400 mcg 
budesonide conferred 
no benefit.49

Limited applicability 
in children as high ICS 
doses used and children 
are less likely to have Pa.

ICS-LABA Cochrane review50 In stable state, ICS-LABA 
(compared to high dose 
ICS), improved dyspnoea 
and cough-free days, 
but no effect on QoL, 
exacerbations or lung 
function

Oral cortico-steroids Cochrane review* No RCTs No data*

Anti-cholinergics Cochrane review* No RCTs No data*

Beta2 agonist Cochrane review* No RCTs No data*

LTRA Cochrane review* No RCTs No data*

Physical training 
and pulmonary 
rehabilitation

Cochrane review and 
RCT which was included 
in Cochrane as an 
abstract (data changed)*
New RCT59

Pulmonary rehabilitation 
improved shuttle test 
results 59 and QoL.59
No additional advantage 
of simultaneous 
inspiratory muscle 
training 

Oxygen (domiciliary) No data as sole therapy* Consider data from 
COPD showing benefit in 
survival*

Surgery Cochrane review* No RCTs. Cohort studies 
suggest a benefit in 
selected cases.*

Reduced exacerbation 
rate similar to medically 
treated group.* Adverse 
events of surgery*

Ventilation for acute 
respiratory failure

Retrospective study77 Comparison of non-
invasive ventilation 
(NIV) to mechanical 
ventilation. NIV failure 
rate of 33%. Mortality of 
25%.
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Antibiotics (by type) Evidence type/study Summary of results Notes

Vaccines

Pneumococcal conjugate 
and polysaccharide 
vaccines

Cochrane review* No RCTs Advocated as vaccines 
pneumococcal and 
influenza reduce 
infection risk.

Influenza vaccines Cochrane review* No RCTs

Acupuncture RCT* Improved QoL, but not in 
sputum or 6 min walking 
test.

Model of follow- up

Nurse led Cochrane review* No difference in 
exacerbations, but 
increased hospital 
admissions in nurse led 
compared to doctor led 
care.

Increased health care 
cost implications

Self-management 
program within a multi-
disciplinary model

RCT65 Uni-centre RCT. 
Intervention group 
improved elements of 
self-care (eg exercise, 
medications) and 
QoL, no effect on lung 
function65

*No new data based on updated searches on Pubmed (Sept-Oct 2013)-see paper2 for references ie only 
new references are included here; COPD=chronic obstructive pulmonary disease; DB=double blind; 
FEV1=forced expiratory volume in 1-second; HS=hypertonic saline; ICS=inhaled corticosteroids; LABA=long-
acting beta-agonist; LTRA=leukotriene receptor antagonist; MPO=myeloperoxidase; NSAIDs=non-steroidal 
anti-inflammatory drugs; Pa=Pseudomonas aeruginosa; QoL=quality of life; RCT=randomised controlled trial; 
Rx=treatment. 

 



18

Thoracic Society of Australia and New Zealand Clinical Practice Guideline - Chronic suppurative lung disease AND BRONCHIECTASIS 

REFERENCES
1 	 Chang AB, Grimwood K, Macguire G et al. Management of bronchiectasis and chronic suppurative lung disease (CSLD) in Indigenous 

children and adults from rural and remote Australian communities. Med J Aust 2008; 189(7):386-393.

2 	 Chang AB, Bell SC, Byrnes CA et al. Bronchiectasis and chronic suppurative lung disease (CSLD) in children and adults in Australian 
and New Zealand: Thoracic Society of Australia and New Zealand and Australian Lung Foundation Position Statement. Med J Aust 2010; 
193(6):356-365.

3 	 Ringshausen FC, de Roux A., Pletz MW et al. Bronchiectasis-associated hospitalizations in Germany, 2005-2011: a population-based 
study of disease burden and trends. PLoS ONE 2013; 8(8):e71109.

4 	 Martinez-Garcia MA, de la Rosa CD, Soler-Cataluna JJ et al. Prognostic value of bronchiectasis in patients with moderate-to-severe 
chronic obstructive pulmonary disease. Am J Respir Crit Care Med 2013; 187(8):823-831.

5 	 Roberts HJ, Hubbard R. Trends in bronchiectasis mortality in England and Wales. Respir Med 2010; 104(7):981-985.

6 	 Chang AB, Robertson CF, van Asperen PP et al. A multi-centre study on chronic cough in children: burden and etiologies based on a 
standardized management pathway. Chest 2012; 142:943-950.

7 	 King PT, Holdsworth SR, Freezer NJ et al. Characterisation of the onset and presenting clinical features of adult bronchiectasis. Respir 
Med 2006; 100(4):2183-2189.

8 	 King PT, Holdsworth SR, Farmer M et al. Phenotypes of adult bronchiectasis: onset of productive cough in childhood and adulthood. 
COPD 2009; 6(2):130-136.

9 	 Chang AB, Bell SC, Torzillo PJ et al. Bronchiectasis and chronic suppurative lung disease (CSLD) in children and adults in Australian and 
New Zealand: Thoracic Society of Australia and New Zealand Guideline. Med J Aust 2014; in press.

10 	 Twiss J, Metcalfe R, Edwards EA et al. New Zealand national incidence of bronchiectasis ‘’too high’’ for a developed country. Arch Dis Child 
2005; 90(7):737-740.

11 	 Einsiedel L, Fernandes L, Spelman T et al. Bronchiectasis is associated with human T-lymphotropic virus 1 infection in an Indigenous 
Australian population. Clin Infect Dis 2012; 54(1):43-50.

12 	 Gupta S, Siddiqui S, Haldar P et al. Qualitative Analysis of High Resolution Computed Tomography Scans in Severe Asthma. Chest 2009; 
136(6):1521-1528.

13 	 Valery PC, Morris PS, Byrnes CA et al. Long term azithromycin for Indigenous children with non-cystic fibrosis bronchiectasis or chronic 
suppurative lung disease (Bronchiectasis Intervention Study): a multi-centre, double-blind randomised controlled trial. Lancet Respir Med 
2013; 1:610-620.

14 	 Chang AB, Byrnes CA, Everard ML. Diagnosing and preventing chronic suppurative lung disease (CSLD) and bronchiectasis. Paediatr 
Respir Rev 2011; 12(2):97-103.

15 	 Hill LE, Ritchie G, Wightman AJ et al. Comparison between conventional interrupted high-resolution CT and volume multidetector CT 
acquisition in the assessment of bronchiectasis. Br J Radiol 2010; 83:67-70.

16 	 Mathews JD, Forsythe AV, Brady Z et al. Cancer risk in 680,000 people exposed to computed tomography scans in childhood or 
adolescence: data linkage study of 11 million Australians. BMJ 2013; 346:f2360.

17 	 Matsuoka S, Uchiyama K, Shima H et al. Bronchoarterial ratio and bronchial wall thickness on high-resolution CT in asymptomatic 
subjects: correlation with age and smoking. Am J Roentgenol 2003; 180(2):513-518.

18 	 Kapur N, Masel JP, Watson D et al. Bronchoarterial ratio on High Resolution CT scan of the chest in children without pulmonary pathology– 
Need to redefine bronchial dilatation. Chest 2011; 139(6):1445-1450.

19 	 Pizzutto SJ, Grimwood K, Bauert P et al. Bronchoscopy contributes to the clinical management of Indigenous children newly doagnosed 
with non-cystic fibrosis bronchiectasis. Pediatr Pulmonol 2013; 48:67-73.

20 	 King PT, Holdsworth SR, Freezer NJ et al. Outcome in adult bronchiectasis. COPD 2005; 2(1):27-34.

21 	 Twiss J, Stewart AW, Byrnes CA. Longitudinal pulmonary function of childhood bronchiectasis and comparison with cystic fibrosis. Thorax 
2006; 61(5):414-418.

22 	 Martinez-Garcia MA, Soler-Cataluna JJ, Perpina-Tordera M et al. Factors associated with lung function decline in adult patients with stable 
non-cystic fibrosis bronchiectasis. Chest 2007; 132(5):1565-1572.

23 	 Kapur N, Masters IB, Chang AB. Longitudinal growth and lung function in pediatric non-CF bronchiectasis - what influences lung function 
stability? Chest 2010; 138(1):158-164.

24 	 Loebinger MR, Wells AU, Hansell DM et al. Mortality in bronchiectasis: a long-term study assessing the factors influencing survival. Eur 
Respir J 2009; 34:843-849.

25 	 Grimwood K. Airway microbiology and host defenses in paediatric non-CF bronchiectasis. Paediatr Respir Rev 2011; 12(2):111-118.

26 	 King PT, Holdsworth SR, Freezer NJ et al. Microbiologic follow-up study in adult bronchiectasis. Respir Med 2007; 101(8):1633-1638.

27 	 Agarwal R, Chakrabarti A, Shah A et al. Allergic bronchopulmonary aspergillosis: review of literature and proposal of new diagnostic and 
classification criteria. Clin Exp Allergy 2013; 43(8):850-873.

28 	 Tunney MM, Einarsson GG, Wei L et al. The lung microbiota and bacterial abundance in patients with bronchiectasis when clinically stable 
and during exacerbation. Am J Respir Crit Care Med 2013; 187:1118-1126.



19

Thoracic Society of Australia and New Zealand Clinical Practice Guideline - Chronic suppurative lung disease AND BRONCHIECTASIS 

29 	 Rogers GB, van der Gast CJ, Cuthbertson L et al. Clinical measures of disease in adult non-CF bronchiectasis correlate with airway 
microbiota composition. Thorax 2013; 68:731-737.

30 	 Holland AE, Wadell K, Spruit MA. How to adapt the pulmonary rehabilitation programme to patients with chronic respiratory disease other 
than COPD. Eur Respir Rev 2013; 22(130):577-586.

31 	 Murray MP, Turnbull K, Macquarrie S et al. Assessing response to treatment of exacerbations of bronchiectasis in adults. Eur Respir J 
2009; 33(2):312-318.

32 	 Chang AB. Pediatric Cough: Children Are Not Miniature Adults. Lung 2010; 188(Suppl 1):S33-40.

33 	 Haidopoulou K, Calder A, Jones A et al. Bronchiectasis secondary to primary immunodeficiency in children: longitudinal changes in 
structure and function. Pediatr Pulmonol 2009; 44(7):669-675.

34 	 Douros K, Alexopoulou E, Nicopoulou A et al. Bronchoscopic and High Resolution CT Findings in Children with Chronic Wet Cough. Chest 
2011; 140:317-323.

35 	 Chalmers JD, Smith MP, McHugh BJ et al. Short- and long-term antibiotic treatment reduces airway and systemic inflammation in non-
cystic fibrosis bronchiectasis. Am J Respir Crit Care Med 2012; 186(7):657-665.

36 	 Kapur N, Masters IB, Newcombe P et al. The burden of disease in pediatric non-cystic fibrosis bronchiectasis. Chest 2012; 141(4):1018-
1024.

37 	 Altenburg J, de Graaff CS, Stienstra Y et al. Effect of azithromycin maintenance treatment on infectious exacerbations among patients with 
non-cystic fibrosis bronchiectasis: the BAT randomized controlled trial. JAMA 2013; 309(12):1251-1259.

38 	 Wong C, Jayaram L, Karalus N et al. Azithromycin for prevention of exacerbations in non-cystic fibrosis bronchiectasis (EMBRACE): a 
randomised, double-blind, placebo-controlled trial. Lancet 2012; 380(9842):660-667.

39 	 Kapur N, Masters IB, Morris PS et al. Defining pulmonary exacerbation in children with non-cystic fibrosis bronchiectasis. Pediatr Pulmonol 
2012; 47(1):68-75.

40 	 Grimwood K, Bell SC, Chang AB. Antimicrobial treatment of non-cystic fibrosis bronchiectasis. Expert Rev Anti Infect Ther 2014; 
12(10):1277-1296.

41 	 Kapur N, Masters IB, Chang AB. Exacerbations in non cystic fibrosis bronchiectasis: Clinical features and investigations. Respir Med 2009; 
103(11):1681-1687.

42 	 Pasteur MC, Bilton D, Hill AT. British Thoracic Society guideline for non-CF bronchiectasis. Thorax 2010; 65(Suppl 1):i1-i58.

43 	 White L, Mirrani G, Grover M et al. Outcomes of Pseudomonas eradication therapy in patients with non-cystic fibrosis bronchiectasis. 
Respir Med 2012; 106(3):356-360.

44 	 Serisier DJ, Martin ML, McGuckin MA et al. Effect of long-term, low-dose erythromycin on pulmonary exacerbations among patients with 
non-cystic fibrosis bronchiectasis: the BLESS randomized controlled trial. JAMA 2013; 309(12):1260-1267.

45 	 Brodt AM, Stovold E, Zhang L. Inhaled antibiotics for stable non-cystic fibrosis bronchiectasis: a systematic review. Eur Respir J 2014; 
44(2):382-93.

46 	 Doucet-Populaire F, Buriankova K, Weiser J et al. Natural and acquired macrolide resistance in mycobacteria. Curr Drug Targets Infect 
Disord 2002; 2(4):355-370.

47 	 Giudicessi JR, Ackerman MJ. Azithromycin and risk of sudden cardiac death: guilty as charged or falsely accused? Cleve Clin J Med 2013; 
80(9):539-544.

48 	 Kapur N, Bell S, Kolbe J et al. Inhaled steroids for bronchiectasis. Cochrane Database Syst Rev 2009;(1):CD000996.

49 	 Hernando R, Drobnic ME, Cruz MJ et al. Budesonide efficacy and safety in patients with bronchiectasis not due to cystic fibrosis. Int J Clin 
Pharm 2012; 34(4):644-650.

50 	 Goyal V, Chang AB. Combination inhaled corticosteroids and long-acting beta2-agonists for children and adults with bronchiectasis. 
Cochrane Database Syst Rev 2014; Issue 6:CD010327.

51 	 Andrejak C, Nielsen R, Thomsen VO et al. Chronic respiratory disease, inhaled corticosteroids and risk of non-tuberculous mycobacteriosis. 
Thorax 2013; 68(3):256-262.

52 	 Nicolson CH, Stirling RG, Borg BM et al. The long term effect of inhaled hypertonic saline 6% in non-cystic fibrosis bronchiectasis. Respir 
Med 2012; 106(5):661-667.

53 	 Bilton D, Daviskas E, Anderson SD et al. Phase 3 randomized study of the efficacy and safety of inhaled dry powder mannitol for the 
symptomatic treatment of non-cystic fibrosis bronchiectasis. Chest 2013; 144(1):215-225.

54 	 O’Donnell AE, Barker AF, Ilowite JS et al. Treatment of idiopathic bronchiectasis with aerosolized recombinant human DNase I. rhDNase 
Study Group. Chest 1998; 113(5):1329-1334.

55 	 Lee AL, Burge A, Holland AE. Airway clearance techniques for bronchiectasis. Cochrane Database Syst Rev 2013; 5:CD008351.

56 	 Lee AL, Button BM, Denehy L. Current Australian and New Zealand physiotherapy practice in the management of patients with 
bronchiectasis and chronic obstructive pulmonary disease. New Zealand Physiotherapy 2008; 36(2):49-58.

57 	 Indinnimeo L, Tancredi G, Barreto M et al. Effects of a program of hospital-supervised chest physical therapy on lung function tests in 
children with chronic respiratory disease: 1-year follow-up. Int J Immunopathol Pharmacol 2007; 20(4):841-845.

58 	 Spruit MA, Singh SJ, Garvey C et al. An official american thoracic society/european respiratory society statement: key concepts and 
advances in pulmonary rehabilitation. Am J Respir Crit Care Med 2013; 188(8):e13-e64.

59 	 Mandal P, Sidhu MK, Kope L et al. A pilot study of pulmonary rehabilitation and chest physiotherapy versus chest physiotherapy alone in 
bronchiectasis. Respir Med 2012; 106(12):1647-1654.



20

Thoracic Society of Australia and New Zealand Clinical Practice Guideline - Chronic suppurative lung disease AND BRONCHIECTASIS 

60 	 Katsura H, Ogata M, Kida K. Factors determining outcome in elderly patients with severe COPD on long-term domiciliary oxygen therapy. 
Monaldi Arch Chest Dis 2001; 56(3):195-201.

61 	 Chalmers JD, McHugh BJ, Docherty C et al. Vitamin-D deficiency is associated with chronic bacterial colonisation and disease severity in 
bronchiectasis. Thorax 2013; 68(1):39-47.

62 	 Goeminne PC, Bijnens E, Nemery B et al. Impact of traffic related air pollution indicators on non-cystic fibrosis bronchiectasis mortality: a 
cohort analysis. Respir Res 2014; 15(1):108.

63 	 O’Grady KA, Chang AB, Grimwood K. Vaccines for children and adults with chronic lung disease: efficacy against acute exacerbations. 
Expert Rev Respir Med 2014; 8:43-55.

64 	 Oeseburg B, Wynia K, Middel B et al. Effects of case management for frail older people or those with chronic illness: a systematic review. 
Nurs Res 2009; 58(3):201-210.

65 	 Lavery KA, O’Neill B, Parker M et al. Expert patient self-management program versus usual care in bronchiectasis: a randomized controlled 
trial. Arch Phys Med Rehabil 2011; 92(8):1194-1201.

66 	 Valery PC, Masters IB, Taylor B et al. Education intervention for childhood asthma by Indigenous Health Workers in the Torres Straits. Med 
J Aust 2010; 192:574-579.

67 	 Guyatt GH, Oxman AD, Kunz R et al. Going from evidence to recommendations. BMJ 2008; 336(7652):1049-1051.

68 	 Jaeschke R, Guyatt GH, Dellinger P et al. Use of GRADE grid to reach decisions on clinical practice guidelines when consensus is elusive. 
BMJ 2008; 337:327-330.

69 	 Van EJ, Slack MP, Ladhani S et al. Non-typeable Haemophilus influenzae, an under-recognised pathogen. Lancet Infect Dis 2014; epub 
ahead Jul 7.

70 	 Lenzer J, Hoffman JR, Furberg CD et al. Ensuring the integrity of clinical practice guidelines: a tool for protecting patients. BMJ 2013; 
347:f5535.

71 	 Murray MP, Govan JR, Doherty CJ et al. A randomized controlled trial of nebulized gentamicin in non-cystic fibrosis bronchiectasis. Am J 
Respir Crit Care Med 2011; 183(4):491-499.

72 	 Serisier DJ, Bilton D, De Soyza A et al. Inhaled, dual release liposomal ciprofloxacin in non-cystic fibrosis bronchiectasis (ORBIT-2): a 
randomised, double-blind, placebo-controlled trial. Thorax 2013; 68(9):812-817.

73 	 Haworth CS, Foweraker JE, Wilkinson P et al. Inhaled colistin in patients with bronchiectasis and chronic Pseudomonas aeruginosa 
infection. Am J Respir Crit Care Med 2014; 189(8):975-982.

74 	 Wurzel D, Marchant JM, Yerkovich ST et al. Short courses of antibiotics for children and adults with bronchiectasis. Cochrane Database 
Syst Rev 2011; Issue 6(6):CD008695.

75 	 Chang AB, Grimwood K, Wilson AC et al. Bronchiectasis Exacerbation Study on azithromycin and amoxycillin-clavulanate for respiratory 
exacerbations in children (BEST-2): study protocol for a randomized controlled trial. Trials 2013; 14(1):53.

76 	 Snijders D, Calgaro S, Bertozzi I et al. Inhaled mucoactive drugs for treating non-cystic fibrosis bronchiectasis in children. Int J Immunopathol 
Pharmacol 2013; 26(2):529-534.

77 	 Phua J, Ang YL, See KC et al. Noninvasive and invasive ventilation in acute respiratory failure associated with bronchiectasis. Intensive 
Care Med 2010; 36(4):638-647.



The Thoracic Society of Australia and New Zealand Ltd
Suite 405, Level 4,
5 Hunter Street,
Sydney NSW 2000
P +61 2 9222 6200
F +61 2 9221 0438
E info@thoracic.org.au

www.thoracic.org.au


