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Abstract
Purpose  Australian data regarding the management of patients with bronchiectasis is scarce. We sought to compare the man-
agement of adults with bronchiectasis attending tertiary Australian centres with recent national and international guidelines.
Methods  The Australian Bronchiectasis Registry is a centralised database of patients with radiologically confirmed bron-
chiectasis unrelated to cystic fibrosis recruited from 14 tertiary Australian hospitals. We excluded children (<18 years) and 
those with incomplete data, leaving 589 adults for cross-sectional analyses. We compared the proportion of patients receiving 
certain therapies, as compared to the proportion eligible for those treatments according to the current guidelines and baseline 
clinical information available from the registry.
Results  Pulmonary rehabilitation was attended by 22%, although it was indicated in 67% of the cohort. Airway clearance 
was undertaken in 52% of patients, although 71% reported chronic productive cough. Sputum bacterial culture results were 
available for 59%, and mycobacterial culture results were available for 29% of the cohort. Inhaled antibiotics were used in 
half of potentially eligible patients. Despite guideline recommendations against routine use, inhaled corticosteroids were 
used in 48% of patients. Long-term macrolides were used in 28% of participants.
Conclusions  Discrepancies exist between guideline recommendations and real-world treatment of bronchiectasis in Australia, 
even in tertiary centres. These findings suggest the need for increased patient referral to pulmonary rehabilitation, increased 
attention to airway clearance, increased collection of sputum samples (especially for mycobacterial culture) and rationalisa-
tion of inhaled corticosteroid use. These findings encourage a review of treatment access and will inform ongoing education 
to promote evidence-based care for people living with bronchiectasis.
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Introduction

Bronchiectasis is gaining recognition as an important 
chronic lung disease of increasing prevalence with a high 
burden of symptoms and health care utilisation [1-5]. 
Chronic productive cough is the clinical hallmark of bron-
chiectasis, however disease aetiology is diverse and patients 
are markedly heterogeneous in terms of symptom burden 
and disease severity [6].

Once considered to be an “orphan disease”, bronchi-
ectasis was largely ignored in research [7, 8]. Treatment 

strategies have been extrapolated, often empirically, from 
other airways diseases such as asthma and chronic obstruc-
tive pulmonary disease (COPD), or cystic fibrosis (CF)—a 
distinct monogenetic and well-defined subcategory of 
bronchiectasis [8, 9]. Such empiric extrapolation may be 
misguided; when randomised controlled trials of therapies 
efficacious in CF have been performed in bronchiectasis 
patients, these have often been poorly tolerated [10, 11] or 
overtly deleterious [12].

Against this historical background, there has been a 
recent upsurge in bronchiectasis research activity and clini-
cal trials, with variable results [8]. The evidence for pro-
phylactic macrolide antibiotics to reduce exacerbations in 
patients with bronchiectasis and frequent exacerbations is 
now robust [13-17]. In contrast, recent large trials of inhaled 
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antibiotics [18-21] and mucolytics [22] did not meet their 
primary endpoints, despite statistically and clinically signifi-
cant improvement in certain subgroups. This has led experts 
to advocate for clinical phenotyping of patients with bron-
chiectasis to enable personalised treatment, and to minimise 
the effects of disease heterogeneity in clinical trials by tar-
geting certain phenotypes most likely to benefit [8].

The recent publication of updated national [23-25] and 
inaugural international bronchiectasis management guide-
lines [26] shows the momentum towards an evidence base, 
which still remains limited for some recommendations. Nev-
ertheless, these guidelines serve as syntheses of the available 
literature and important tools to guide management deci-
sions. Unfortunately, access to guideline-recommended 
medications is limited even at tertiary bronchiectasis cen-
tres, as no regulatory authority worldwide has licensed any 
therapy specifically for bronchiectasis. By contrast, many 
medications for asthma and COPD are readily available with 
a prescription in Australian pharmacies and are subsidised 
by the Australian government.

The Australian Bronchiectasis Registry (ABR) was estab-
lished in 2015. In addition to demographics, baseline char-
acteristics and eventually longitudinal outcomes, the ABR 
provides the opportunity to study treatment patterns. The 
aim of this study was to assess whether management of adult 
bronchiectasis patients at Australian tertiary centres con-
forms to current management guidelines.

Methods

The ABR is a multicentre prospective observational registry 
of patients with radiologically confirmed bronchiectasis—
abnormal bronchial dilatation on computed tomography 
chest (CT-chest) scan—that is not due to CF. The registry 
has national ethical approval (Protocol No X16-0382, Pro-
ject no HREC/15/CRGH/225). ABR recruitment began in 
March 2016. Patients were recruited from 14 sites across the 
Australian mainland which are predominantly large metro-
politan centres with expertise in bronchiectasis management.

At enrolment, participants’ baseline data were collected 
by hand-searching all available hospital and outpatient 
records, including electronic medical records. Data collected 
included demographics as well as symptoms and spirometry 
when clinically stable, history of exacerbations and usual 
treatments in the baseline period of up to one year prior to 
enrolment. The most recent CT-chest report was collected. 
The results of any prior airway cultures and aetiological lab-
oratory tests were recorded. Any previous records pertaining 
to pulmonary rehabilitation were gathered; fields collected 
were: attended, not referred, patient refused, patient failed 
to attend, and patient not fit due to comorbidities.

Baseline registry data were exported in August 2018 for 
analysis. To allow focus on the treatment of adult patients 
and comparison with adult treatment guidelines, children 
(<18 years) were excluded from this analysis, as were the 
patients with incomplete data (defined as the absence of CT-
chest scan details and spirometry).

Descriptive statistics were used to characterise the 
demographics and disease features of the cohort. Data were 
not normally distributed and thus results are presented as 
median and interquartile range (IQR). Cross-sectional analy-
sis of baseline data was performed to assess the proportion 
of patients receiving certain respiratory treatments and was 
compared to the proportion of the cohort in which the treat-
ment was indicated, according to the most current Austral-
ian and international (European) guidelines [23, 26] and 
the patients’ baseline clinical information available from 
the ABR. Data were analysed in StataSE Version 15.1.621.

Results

The cohort for analysis comprised 589 adults, predomi-
nantly recruited from six tertiary sites across the states 
of New South Wales (303 patients) and Queensland (272 
patients), which represent the major bronchiectasis centres 
in Eastern Australia. Key demographic and clinical find-
ings are summarised in Table 1. The cohort were predomi-
nantly Caucasian (86%) females (71%) with a median age 
of 71 years, interquartile range (IQR) 64–77. Most patients 
(78%) had never smoked cigarettes. Disease aetiology was 
predominantly idiopathic (32.5%) or post-infective (28%). 
COPD was listed as the aetiology of bronchiectasis in 3.5%, 
and asthma was listed as the aetiology of disease in 3.5%. 
Most patients (84%) had moderate or severe bronchiecta-
sis according to the Bronchiectasis Severity Index which is 
a validated disease-specific composite severity score pre-
dictive of mortality and morbidity [27]. Almost one third 
(29%) of patients had a respiratory-related hospitalisation 
in the year preceding enrolment. Nearly one-quarter (23%) 
displayed the frequent exacerbator trait defined as three or 
more exacerbations in the year preceding enrolment.

Table 2 summarises the Australian and European bronchi-
ectasis management guideline recommendations and com-
pares the proportion of Australian adult patients receiving 
treatments with the proportion who were eligible for those 
treatments as per the guidelines.

Pulmonary rehabilitation was attended by 22% of par-
ticipants, despite 67% being likely to benefit based on a 
reduced exercise tolerance (modified Medical Research 
Council dyspnoea score of > 0). The most common reason 
for non-attendance was recorded as a lack of referral in 73% 
of patients.
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Regular airway clearance was documented in 52% of 
patients and was indicated in 71% on the basis of daily 
cough with sputum production. In those performing reg-
ular airway clearance, the most common methods were 
active cycle of breathing technique and/or a clearance 
device. More than one technique was used in 25% of 
patients. Regular exercise was used as the sole clearance 
technique in 14% of patients.

Long-term oral antibiotics for exacerbation prophylaxis 
were used in 35% of the cohort and were indicated in 26% on 
the basis of ≥ 3 pulmonary exacerbations or ≥ 2 respiratory-
related hospitalisations in the year preceding enrolment. 
Macrolides accounted for 81% of prophylactic antibiotics 
used. Long-term inhaled antibiotics were used in 4% of 
patients, whereas they were indicated in 8% of patients on 
the basis of chronic P. aeruginosa (defined as ≥ 2 cultures 
positive for P. aeruginosa within the two years prior to and 
three months after enrolment).

Within the cohort, 48% were using inhaled corticosteroids 
(ICS). Of those receiving ICS, use was indicated in only 
57% on the basis of physician-reported asthma or severe 
COPD (FEV1 < 50% of predicted) with ≥ 2 exacerbations in 
the preceding year (Table 3). Inhaled bronchodilators were 
used in 59% of the cohort of whom 67% met the indications 
for bronchodilator treatment on the basis of asthma, COPD, 
or use of inhaled mucolytics or antibiotics (Table 4).

Discussion

We report the largest multicentre Australian study of bron-
chiectasis management, using data from the ABR. This study 
demonstrates that guideline-recommended treatments are 
underutilised in patients attending Australian tertiary bron-
chiectasis centres, whereas more easily accessible therapies 
such as ICS and bronchodilators are likely overused, despite 
a limited evidence base in bronchiectasis. These findings 
highlight an opportunity to improve the evidence-based 
management of patients with bronchiectasis in Australia and 
the need for further large trials of therapies which are used 
widely but without high-level evidence.

Pulmonary rehabilitation is strongly recommended for 
those with impaired exercise capacity in all current guide-
lines, and is supported by high quality evidence [23-26]. Pul-
monary rehabilitation is safe, improves exercise capacity and 
quality of life [28, 29], may reduce exacerbations [30] and is 
valued by patients with bronchiectasis [26]. A recent study 
has demonstrated that compared to patients with COPD, 
those with bronchiectasis have similar completion rates and 
derive a similar magnitude of benefit from pulmonary reha-
bilitation [31]. However, less than one-quarter of the ABR 
cohort had attended pulmonary rehabilitation, despite the 
majority experiencing a reduced exercise tolerance. The pre-
dominant reason for non-attendance was recorded as a lack 
of referral. These findings are similar to those reported from 
the European Bronchiectasis Registry where variability in 
referral and access were key barriers [32].

Additionally, only half of the ABR cohort undertook reg-
ular airway clearance, despite most having a daily productive 
cough. Airway clearance remains a crucial component of 
bronchiectasis management and is strongly recommended 

Table 1   Australian adult bronchiectasis cohort—baseline demo-
graphic and clinical characteristics

n number of participants for whom data are available, FEV1 Forced 
Expiratory Volumes in 1 s as percent of predicted (GLI-2012), FVC 
forced vital capacity, LLN lower limit of normal (GLI-2012), NTM 
non-tuberculous mycobacteria, BSI Bronchiectasis Severity Index
a modified Medical Research Council dyspnoea scale score > 0
b Airflow obstruction—FEV1/FVC < LLN (GLI-2012)
c defined as ≥ 2 airway cultures positive for the same pathogen in the 
two years prior to and three months after enrolment

Results
Med (IQR) or n (%)

Data available
n

Age (years) 71 (64–77) 589
Female 420 (71%) 589
Never smoked cigarettes 451 (78%) 581
Symptoms
Limited effort tolerancea 393 (69%) 570
Daily cough with sputum 416 (71%) 589
Spirometry 499
FEV1%pred 75 (57–91)
FVC %pred 84 (71–97)
Airflow obstructionb 168 (34%)
Radiology 563
Number of affected lobes 3 (2–5)
Presence of cystic dilatation 81 (14%)
Microbiology
Bacterial cultures 345
P. aeruginosa (ever) 119 (35%)
P. aeruginosa (chronic)c 49 (14%)
H. influenzae (ever) 60 (17%)
H. influenzae (chronic) 15 (4%)
Mycobacterial cultures 169
NTM (ever) 40 (24%)
NTM (chronic) 15 (9%)
Exacerbations in the last year
Total exacerbations 1 (0–2) 557
Respiratory hospitalisation 166 (29%) 580
 ≥ 3 exacerbations 128 (23%) 580
Multidimensional disease 

severity
290

Mild (BSI score 0–4) 46 (16%)
Moderate (BSI score 5–8) 76 (26%)
Severe (BSI score ≥ 9) 168 (58%)



806	 Lung (2019) 197:803–810

1 3

by the current guidelines [23, 24] as it is safe, inexpensive 
and improves sputum expectoration and quality of life [33]. 
These findings highlight the opportunity for clinicians to 
encourage adherence with airway clearance and to refer reg-
ularly to respiratory physiotherapists and pulmonary rehabil-
itation. They also serve as a prompt to investigate barriers to 
patient participation in pulmonary rehabilitation and airway 
clearance, including access to services and equity of access 
when compared to cystic fibrosis-related bronchiectasis.

A further area of discrepancy between guidelines and 
practice appears to be the use of inhaled antibiotics in 
patients with chronic P.aeruginosa, as only half of suitable 

Table 2   Management in the Australian adult bronchiectasis cohort compared with treatment guidelines (n = 589)

ICS inhaled corticosteroid, SABA Short-acting β-agonist
a Modified Medical Research Dyspnoea Scale score of > 0
b daily sputum expectoration; – unable to ascertain due to limitations of registry data
c  ≥ 3 exacerbations or ≥ 2 respiratory-related hospitalisations in the preceding year [23]
d conservative estimate based on chronic P. aeruginosa (≥2 positive cultures)
e patients with physician-reported ‘Asthma’ or those with severe COPD and ≥ 2 exacerbations per year

Patients treated Patients eligible Guideline recommendation
n (%) n (%)

Pulmonary rehabilitation 131 (22) 393 (67)a Strong recommendation if exercise tolerance impaired [23, 26]
Regular airway clearance 306 (52) 416 (71)b Strong [23] or conditional [26] recommendation for those with chronic pro-

ductive cough or difficulty with sputum expectoration Active cycle of breathing 224 (38)
 Clearance device 212 (36)
 Exercise for clearance 147 (25)
 Postural drainage 71 (12)
 Percussion 22 (4)
 Autogenic drainage 4 (1)

Inhaled mucolytics 104 (18) – Weak recommendation if difficulty expectorating sputum despite optimal 
airway clearance [23, 26] Hypertonic saline 83 (14)

 Isotonic saline 21 (4)
 Mannitol 1 (<1)

Long-term oral antibiotic 206 (35) 153 (26)c Conditional [23, 26] recommendation for macrolides in patients with frequent 
and/or severe exacerbations Macrolide 166 (28)

  Azithromycin 80 (14)
  Erythromycin 51 (9)
  Clarithromycin 18 (3)
  Roxithromycin 17 (3)

 Tetracycline 22 (4)
 Other antibiotic class 18 (3)

Long-term inhaled antibiotic 24 (4) 49 (8)d Strong [23] or conditional [26] recommendation if frequent exacerbations and/
or chronic P. aeruginosa Colistin 11 (2)

 Aminoglycoside 6 (1)
 Other inhaled antibiotic 7 (1)

Inhaled corticosteroid 283 (48) 202 (34)e Strong [23] or conditional [26] recommendation against routine use of ICS 
and bronchodilators, unless indicated for COPD or asthma. SABA recom-
mended prior to other inhaled therapies [26]

Inhaled bronchodilators 347 (59) 280 (48)
 Long-acting β-agonist 292 (50) 216 (37)
 Short-acting β-agonist 221 (38) 280 (48)
 Muscarinic antagonist 87 (15) 216 (37)

Table 3   Appropriateness of inhaled corticosteroid (ICS) use in the 
Australian adult bronchiectasis cohort (n = 589)

Italicised cell indicates likely inappropriate use of ICS
ICS Inhaled corticosteroid
a Patients with asthma (physician-reported) or those with severe 
COPD and ≥ 2 exacerbations per year

ICS indicateda Total
(n %)

ICS use No (%) Yes (%)

No 263 (86) 43 (14) 306 (52)
Yes 123 (43) 160 (57) 283 (48)
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patients received treatment. Chronic P. aeruginosa infec-
tion is associated with increased mortality, hospitalisa-
tions, exacerbations and poorer quality of life in patients 
with bronchiectasis [34, 35]. Inhaled antibiotics reduce 
bacterial load [36-38] and bronchial inflammation [39] 
and, therefore, may ameliorate the cycle that contributes 
to bronchiectasis pathogenesis and progression. Meta-
analyses of smaller trials showed reduced exacerbation 
frequency [36, 37], and recent larger phase 3 trials found 
trends towards reduced exacerbations, although the find-
ings were not statistically significant [18-20]. Guidelines 
recommend inhaled antibiotics for patients with frequent 
exacerbations and/or chronic P. aeruginosa [23-26]. Accu-
rately determining what proportion of the study cohort 
were chronically colonised by P. aeruginosa is hindered 
by suboptimal rates of sputum collection; however, based 
on a conservative estimate (two or more isolations of P. 
aeruginosa in respiratory tract specimens) only half of 
eligible patients were receiving inhaled antibiotics.

This discrepancy is not surprising given that access to 
inhaled antibiotics for bronchiectasis is extremely limited. 
Even at tertiary centres, access requires an application to 
the hospital’s drug committee and hospital-based funding, 
which may discourage their prescription. Use of inhaled 
antibiotics is also challenging due to adverse reactions, 
particularly bronchospasm which can occur in 10–30% 
of patients using inhaled aminoglycosides [20, 37, 40]. 
Nebuliser education and a supervised test dose can also 
be practically difficult in the clinic. Additionally, concerns 
exist regarding antibiotic resistance following trials which 
showed an increase in minimum inhibitory concentration 
of P. aeruginosa isolates after inhaled antibiotic use [11, 
18-20]. Nevertheless, inhaled antibiotics appear to be 
underused in the ABR cohort. This finding requires reflec-
tion in view of the clear negative prognostic implications 
of chronic P. aeruginosa infection and frequent exacerba-
tions in bronchiectasis [34, 35, 41].

Rates of respiratory specimen culture were suboptimal 
in the ABR cohort. Standard bacterial culture results were 
available in 59% of the cohort, and mycobacterial culture 
results were available in only 29% of participants. Surveil-
lance sputum cultures should be performed at least once in 
the year in patients with bronchiectasis [25]. This allows 
subsequent exacerbations to be treated with prompt and 
appropriate pathogen-directed treatment, and allows new 
P. aeruginosa infection to be detected and possibly eradi-
cated. Furthermore, patients with chronic P. aeruginosa 
airway infection who are at higher risk of bronchiectasis 
complications can be identified, monitored closely and given 
additional treatment (for example, inhaled antibiotics) [23-
26]. Mycobacterial cultures are recommended at the time of 
diagnosis, prior to long-term macrolide therapy, and with 
deterioration [25]. Nontuberculous mycobacteria (NTM) are 
increasingly prevalent in patients with bronchiectasis, and 
have the potential to cause progressive inflammatory lung 
disease that is amenable to treatment [42]. Furthermore, M. 
abscessus has the potential for person-to-person transmis-
sion and is a contraindication to lung transplant in many cen-
tres, necessitating strict infection control procedures [42]. 
Therefore, as detection of certain organisms (particularly 
P. aeruginosa and NTM) affects future diagnostic, manage-
ment and infection control decisions, increased sputum col-
lection for bacterial and mycobacterial surveillance cultures 
is clearly necessary.

ICS are widely available as government-subsidised 
medications, however they are not routinely recommended 
in patients with bronchiectasis unless concomitant asthma 
or COPD is present [23, 26]. Nevertheless, half of ABR 
participants were using ICS and within this group use was 
indicated in only 57%, on the basis of physician-reported 
“asthma” or COPD with severe airflow obstruction and fre-
quent exacerbations [43]. Although ICS are easily accessi-
ble, there is insufficient evidence of benefit [44] in patients 
with bronchiectasis and the potential for harm through 
increased risk of pneumonia and mycobacterial infection 
[45, 46]. Bronchodilators are similarly recommended for 
patients with concomitant asthma, COPD, and/or those on 
inhaled mucolytics or antibiotics [23, 26]. In our cohort, 
bronchodilators were used in 59%, but were only indicated 
in two-thirds of those on treatment. Our findings suggest 
overuse of ICS and bronchodilators in patients with bronchi-
ectasis. They focus attention on the challenge of diagnosing 
and managing airways diseases which can coexist and which 
frequently have overlapping clinical presentations [45], and 
may suggest clinician reluctance to de-escalate treatment. 
These findings lend weight to the argument for a holistic 
treatable traits approach and rationalisation of ICS and 
bronchodilator use in the bronchiectasis population, whilst 
highlighting the need for large studies of these therapies in 
patients with bronchiectasis.

Table 4   Appropriateness of inhaled bronchodilator use in the Aus-
tralian adult bronchiectasis cohort (n = 589)

Indications for bronchodilators include asthma (physician-reported), 
COPD, or prior to use of inhaled mucolytics or antibiotics
Italicised cell indicates likely inappropriate use of inhaled broncho-
dilator
a Includes inhaled long and short-acting β-agonists and muscarinic 
antagonists

Bronchodilator 
use

Bronchodilators indicateda Total (n %)

No (%) Yes (%)

No 195 (81) 47 (19) 242 (41)
Yes 114 (33) 233 (67) 347 (59)
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This study has a number of limitations. Due to the exclu-
sion of patients with incomplete data, this paper largely 
represents non-indigenous patients attending tertiary bron-
chiectasis centres on the east coast of Australia. The registry 
does not collect information regarding drug intolerances or 
contraindications to therapies. The physician diagnosis of 
‘asthma’ as collected by the registry does not require evi-
dence of variable airflow limitation [47]; therefore the pro-
portion of patients with asthma and hence those using ICS 
appropriately may be overestimated. Similarly, due to the 
suboptimal collection of respiratory specimens for micro-
biology, it is likely that the proportion of patients with P. 
aeruginosa (particularly chronic P. aeruginosa) was under-
estimated, and the gap between treatment eligibility and use 
may be wider than that observed. Finally, this analysis was 
cross-sectional in nature. In the future, the ABR aims to 
improve data completeness, expand recruitment to a broader 
range of sites, communities and health providers and collect 
longitudinal data. Despite the limitations, existing registry 
data from tertiary centres provide clear and important mes-
sages relevant to the primary, secondary and tertiary care of 
patients with bronchiectasis in Australia.

In conclusion, while adult participants from the ABR are 
patients with a high severity of disease and symptom burden 
managed by tertiary bronchiectasis centres, there are obvi-
ous gaps between guideline recommendations and practice. 
This study highlights the need for increased patient refer-
ral and participation in pulmonary rehabilitation, which is 
supported by high-level evidence of benefit in patients with 
bronchiectasis. Barriers and access to pulmonary rehabili-
tation and respiratory physiotherapy services for patients 
with bronchiectasis in Australia need to be studied. These 
results should prompt clinicians to regularly collect airway 
samples for bacterial and mycobacterial cultures, and to 
consider and advocate for access to prophylactic antibiotics 
wherever suitable. Finally, these data encourage clinicians to 
rationalise the use of inhaled corticosteroids and bronchodi-
lators in bronchiectasis, reserving them for selected patients 
with concomitant asthma or COPD. These findings from 
the ABR highlight an opportunity to improve the holistic 
management of Australians living with bronchiectasis and 
serve as encouragement for clinicians and health services 
to continually review their practice in light of the emerging 
evidence base.
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