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ABSTRACT:

Introduction: Chronic respiratory disorders are highly prevalent
among Australian Aboriginal people living in the Top End Health
Service region in the Northern Territory, Australia. Bronchiectasis is
a heterogenous disease that features among these chronic
respiratory conditions in this population. However, there are sparse
comparative data between Aboriginal and non-Aboriginal patients
with bronchiectasis from this region.

Methods: In this retrospective study, demographics, clinical
characteristics and relevant laboratory parameters were compared
among adult Aboriginal and non-Aboriginal patients diagnosed
with bronchiectasis between 2012 and 2017.

Results: A total of 388 adults had radiology-confirmed
bronchiectasis and 258 (66%) were Aboriginal. Compared to non-
Aboriginal patients, Aboriginal patients were significantly younger
(mean age 54 v 67 years), the majority lived in rural and remote
communities (80% v 9 %), had higher rates of self-reported
smoking (52% v 19%), alcohol consumption (29% v 12%) and co-
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occurrence of chronic obstructive pulmonary disease (65% v 38%)
and other chronic co-morbidities. Sputum microbiology was also
different between the groups with Haemophilus influenzae,
Streptococcus pneumoniae and Moraxella catarrhalis being more
common in Aboriginal patients, while Pseudomonas aeruginosa,
Aspergillus species and non-tuberculous mycobacteria were higher
in non-Aboriginal patients. Further, Aboriginal patients had poorer
lung function compared to non-Aboriginal patients (forced
expiratory volume after 1 second predicted 33% v 53%, forced vital
capacity predicted 49% v 60% respectively), higher exacerbation
rates (29% v 18%) and poorer overall outcomes (age at death

60 v 76 years).

Conclusion: Within a single health service, Aboriginal patients
with bronchiectasis have significantly poorer outcomes with
differing manifestations and higher comorbidities than non-
Aboriginal patients. This warrants further studies to identify
feasible interventions to reduce this inequity.

Aboriginal, adults, Australia, bronchiectasis, chronic obstructive pulmonary disease, Indigenous, lung function test.

FULL ARTICLE:

Introduction

Bronchiectasis, previously regarded as an orphan disease, is now
appreciated as a major contributor to chronic health burden
globally, including in Australia and New Zealand*#. Indeed,
Europe-based studies have shown increasing incidence and
prevalence of bronchiectasis*3, while US data have shown
increased hospitalisation rates due to bronchiectasis in 2.4% and
3% of men and women respectively. While Australian prevalence
data is lacking, the higher burden of bronchiectasis among the
Indigenous population has been reported?-9.

The Australian Institute of Health and Welfare (AIHW) shows that
an estimated 31% of Australians have chronic respiratory
conditions, with a 4.7% mortality'®11. Chronic respiratory disease
burden is higher among Australian Aboriginal people in

comparison to their non-Aboriginal counterparts'213, especially

among those living in the Northern Territory (NT)'. NT has the
highest proportion of Aboriginal people among all Australian
states and territories, at about 30%". The authors’ previous study
reported that adult Aboriginal patients living in the Top End Health
Service (TEHS) NT region of Australia have higher rates of chronic
respiratory conditions and a significant proportion have co-
existent bronchiectasis along with chronic obstructive pulmonary
disease (COPD)16-19,

Currently, most Australia-specific bronchiectasis data relate to
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, small adult cohorts from Central Australia
recent Australian Bronchiectasis Registry data that were limited to
non-Aboriginal adults living in urban settings in other Australian
states®3. There is little comparative data between Aboriginal and

non-Aboriginal cohorts. The sole study within the Australian



system that reported on comparisons was between Aboriginal
adults managed in Alice Springs (a regional secondary hospital)
and non-Aboriginal adults managed in an urban specialist
quaternary hospital?3. Valuable data were presented, including a
22-year mortality gap between Aboriginal and non-Aboriginal
adults with bronchiectasis, but the comparison was between very
different settings and health services?8. Thus, there is an unmet
gap in knowledge specific to bronchiectasis within a single health
service, particularly within a region with overwhelming chronic
respiratory disease such as the NT. Published research comparing
the demographics and outcomes of bronchiectasis in Aboriginal
versus non-Aboriginal patients within similar geographical
conditions (tropical Australia) and the same health service region
may inform future interventions that can reduce the reported large
morbidity and mortality gap between the groups.

Hence, in this retrospective study involving 388 adults, the authors
compared demographic and clinical characteristics to determine if

risk factors, co-morbidities and/or outcomes differ between adult
Australian Aboriginal and non-Aboriginal patients with
bronchiectasis.

Methods
Setting

The authors retrospectively reviewed the medical records of
patients diagnosed with bronchiectasis in the TEHS region of the
NT between 2012 to 2017 (Fig1). These patients were referred to
the Royal Darwin Hospital respiratory and sleep service, which
serves about 180 000 people, with a population density of 0.16
people per kilometre radius in the northern, subtropical part of the
NT. The majority of the NT's population resides in the urban capital
of Darwin, while the remainder live in rural and remote
communities. The adult respiratory service based at Royal Darwin
Hospital undertakes specialist outreach service visits to 20 of these
remote communities one to three times per year.



Source: Department of Health -Innovation and Research- 2018. Chondur R. Health Gains Planning.
Department of Health and planning 2009.

Figure 1: Top End Health Service map, Northern Territory, Australia.

Study participants The study cohort with bronchiectasis were identified from two



sources: patients with radiological evidence of bronchiectasis
known to the Royal Darwin Hospital respiratory team, including
those from previous studies'6-1%; and patients hospitalised at the
Royal Darwin Hospital in 2016-2017 (over 24 months) with a
diagnosis of bronchiectasis (code J4713, International Statistical
Classification of Diseases and Related Health Problems, 10th

Revision?’.

Data collection

Data were extracted from patients’ medical records and included
demographic characteristics; self-identified ethnicity, body mass
index, smoking status, alcohol consumption history, co-existence
of other respiratory conditions, respiratory disease specific therapy
and other medical co-morbidities. Patient’s residence locality was
identified by postcode and was classified as either urban, outer
rural regional Australia (RA2,3) or remote (RA4) and very remote
(RA5), in accordance with the TEHS regions?8.

The authors also reviewed all pulmonary function tests. Spirometry
results were reviewed for quality and those fulfilling American
Thoracic Society and European Respiratory Society criteria were
included in the analysis. Only spirometry tests graded as
acceptable for session quality as assessed individually by volume—
time and flow—volume graphs were included in this study. In the
absence of specific reference values for the adult Australian
Aboriginal population?®, the NHANES-III Caucasian reference was
used to derive the predicted values39. Chest radiology (chest X-ray
and CT scan) characteristics were assessed to confirm the presence
and radiological distribution of bronchiectasis. Sputum
microbiology data were collected, which included any previously
available results, and any other relevant investigations were also
recorded when available. The FACED severity score3! was used to
depict a measure of bronchiectasis severity.

The authors also collected mortality and hospitalisation data
restricted to respiratory-related admissions including
exacerbations of bronchiectasis, COPD/asthma, pneumonia and
respiratory failure. Exacerbations were defined as per the available
medical record entries (either presentation to community health
clinics or to a hospital emergency department with acute
worsening of respiratory symptoms and treated with antibiotics)
during the previous year of the study period (2016-2017).

Statistical methods

Groups (Aboriginal and non-Aboriginal) were compared using the
statistical package STATA v15 (Stata Corp; http://www.stata.com).
Continuous data were described with median and interquartile
range (IQR) and analysed using Wilcoxon rank-sum (Mann—
Whitney) test. Categorical data were described with counts and
percentages, and were analysed with a x? or Fisher's exact test. A
two-sided p-value less than 0.05 was considered statistically
significant.

Ethics approval

This study was approved by the Human Research Ethics Committee
of the NT Department of Health/TEHS and Menzies School of

Health Research (HREC 2016-2637). As this was a retrospective
study, no consent was obtained and a waiver for individual
informed consent was granted by the ethics committee.

Results

Of the 388 patients with bronchiectasis during the study period,
258 (66.5%) were identified as Australian Aboriginal. Aboriginal
patients with bronchiectasis were significantly younger (mean
difference of 13 years), had higher self-reported alcohol intake and
smoking (Table 1) and were more likely to reside in remote and
regional communities in comparison to non-Aboriginal patients.
Further, Aboriginal patients had significantly higher rates of
medical co-morbidities such as chronic kidney disease, diabetes,
ischaemic heart disease, rheumatic heart disease and end-stage
renal disease in comparison to non-Aboriginal patients. With
respect to respiratory-related comorbidities, the co-occurrence of
COPD along with bronchiectasis was significantly higher among
Aboriginal patients (Table 2).

Pulmonary function parameters, sputum culture results and chest
CT scan findings, including FACED bronchiectasis severity scores,
are shown in Table 3. Of the 263 spirometry results available for
review, 161 were considered suitable for analysis. There were
significant differences in spirometry values between groups. The
forced expiratory volume after 1 second (FEV4) and forced vital
capacity (FVC) values were significantly lower among Aboriginal
patients but the FEV4/FVC ratio was similar among Aboriginal and
non-Aboriginal patients.

Sputum culture demonstrated that Haemophilus influenzae and
Pseudomonas aeruginosa were common in both groups (Table 3).
However, significantly more Aboriginal patients’ sputum cultured
H. influenzae, Streptococcus pneumoniae and Moraxella catarrhalis,
while non-Aboriginal patients had higher rates of P. aeruginosa,
Aspergillus species and non-tuberculous mycobacteria.

There were 349 CT results available for review (Table 3) (Aboriginal
n=232, non-Aboriginal n=117). Radiological investigations for the
remaining patients were performed externally but had been
documented to have bronchiectasis. The most common locations
of bronchiectasis were the left and right lower lobes. A significantly
higher proportion of Aboriginal patients had emphysematous
changes. The FACED score could be assessed in a subset of 92
patients and most were assessed to have mild to moderate
bronchiectasis severity in both groups (Table 3).

Airway-directed therapy, exacerbations, hospital admission rates
and mortality are shown in Table 4. Respiratory-specific, airway-
directed therapy among both groups significantly differed. Higher
proportions of Aboriginal patients were prescribed long-acting
bronchodilators and inhaled corticosteroids. Medical record entries
showed 124 (32%) of the patients had documented evidence of
being advocated airway clearance devices. In the previous 1 year
during the study period, exacerbation rates were higher among
Aboriginal people, 29% in comparison to 18% amongst non-
Aboriginal people. However, there were no significant differences
in the hospitalisation rates in both groups. Mortality data showed
that the mean age of death was significantly lower amongst



Table 1: Demographics, alcohol and smoking status among Aboriginal and non-Aboriginal participants

Aboriginals (60 years) compared to non-Aboriginal patients

(76 years).

Characteristic Overall Aboriginal Non-Aboriginal p-value
Sex (male), n(%) 161 (41.5) 105 (40.7) 56 (43.1) 0.653
Age (years), n(%) 59 (47-68) 54 (44—64) 67.5 (59-76) 0.001
Locality (remote), n(%) 218 (56.2) 206 (79.8) 12(9.2) 0.001
BMI, median (IQR) 23.2 (19.5-27.7) 23.5(19.5-27.9) 22.9(19.5-26.2) 0.687
Alcohol history, n(%) 91 (23.5) 75 (29.1) 16 (12.3) 0.001
Smoking status, n 382 255 127

(pack-years unknown)

Current, n(%) 157 (41.1) 133 (52.2) 24 (18.9) 0.001
Former, n(%) 89 (23.3) 56 (22.0) 33(26.0)

Never, n(%) 136 (35.6) 66 (25.9) 70 (55.1)

BMI, body mass index. IQR, interquartile range.

Table 2: Respiratory conditions and other medical comorbidities among Aboriginal and non-Aboriginal participants

Condition Overall Aboriginal Non- p-value
(n (%) (n (%) Aboriginal
(n (%)

Respiratory condition
Chronic obstructive pulmonary disease 217 (55.9) 167 (64.7) 50 (38.5) 0.001
Asthma 67 (17.3) 44 (17.1) 23(17.7) 0.875
Previous haemoptysis history 63 (16.2) 42 (16.3) 21(16.2) 0.975
Cor pulmonale 41(10.6) 31 (12.0) 10 (7.7) 0.162
History of non-tuberculous mycobacteria 39 (10.1) 19 (7.4) 20 (15.4) 0.013
Obstructive sleep apnoea 39 (10.1) 22 (8.5) 17 (13.1) 0.159
Type 2 respiratory failure 20(5.2) 15 (5.8) 5(3.9) 0.408
History of pulmonary embolism 13(3.4) 8(3.1) 5(3.9) 0.700
Lung cancer 6(1.6) 3(1.2) 3(2.3) 0.397

Other medical comorbid condition
Chronic kidney disease 111 (28.6) 97 (37.6) 14 (10.8) 0.001
Diabetes 104 (26.8) 85 (33.0) 19 (14.6) 0.001
Ischaemic heart disease 75(19.3) 59 (22.9) 16 (12.3) 0.013
Gastro-oesophageal reflux disease 68 (17.5) 35 (13.6) 33 (25.4) 0.004
Autoimmune disease 61 (15.7) 38 (14.7) 23 (17.7) 0.449
Depression/anxiety 39 (10.1) 13 (5.0) 26 (20.0) 0.001
Cardiac arrhythmia 37 (9.5) 24 (9.3) 13 (10.0) 0.825
Congestive cardiac failure 27 (7.0) 20 (7.8) 7(5.4) 0.387
Rheumatic heart disease 20 (5.2) 19(7.4) 1(0.8) 0.006
Osteoporosis 20(5.2) 5(1.9) 15(11.5) 0.001
End-stage renal disease 19 (4.9) 18 (7.0) 1(0.8) 0.007




Table 3: Laboratory parameters — spirometry, sputum culture and high-resolution computed tomography result and

bronchiectasis FACED severity score among Aboriginal and non-Aboriginal participants

Investigation | Overall | Aboriginal | non-Aboriginal | p-value
Spirometry, median (IQR)
FEV1 (% predicted) 40 (29-61) 33 (26-50) 53 (37-75) 0.001
FEV1 (L) 1.2 (0.8-1.6) 1.03 (0.7-1.4) 1.39 (0.9-1.3) 0.001
FVC (% predicted) 54 (41-68) 49 (39-63) 60 (52-81) 0.001
FVC (L) 1.9(1.5-2.4) 1.8(1.4-2.2) 2.1(1.7-2.9) 0.003
FEV4/FVC (% predicted) 69 (57-87.5) 67 (56-87) 74 (60-88) 0.242
FEV4/FVC (ratio) 0.62 (0.49-0.73) 0.59 (0.47-0.72) 0.65 (0.51-0.78) 0.119
All available sputum, n (%)
Haemophilus 145 (37.4) 122 (47.3) 23 (17.7) 0.001
Pseudomonas 100 (25.8) 56 (21.7) 44 (33.9) 0.010
Streptococcus 77 (19.9) 67 (26) 10(7.7) 0.001
Fungus — Candida 72 (18.6) 53 (20.5) 19 (14.6) 0.065
Moraxella 50 (12.9) 44 (17.1) 6 (4.6) 0.001
Aspergillus 45 (11.6) 18 (7.0) 27 (20.8) 0.001
Staphylococcus 35 (9.0) 22 (8.5) 13 (10.0) 0.633
Stenotrophomonas 28 (7.2) 14 (5.4) 14 (10.8) 0.055
Burkholderia 19 (4.9) 13 (5.0) 6 (4.6) 0.855
High-resolution CT - location of bronchiectasis, n (%)
LLL 185 (53.0) 130 (56.0) 55 (47.0) 0.111
RLL 164 (47.0) 108 (46.6) 56 (47.7) 0.817
RML 130 (37.3) 92 (39.7) 38 (32.5) 0.191
Lingula 84 (24.1) 51 (22.0) 33(28.2) 0.199
RUL 67 (19.2) 39 (16.8) 28 (23.9) 0.111
LUL 45 (12.9) 31(134) 14 (12.0) 0.713
High-resolution CT — demonstrating emphysema, n (%)
Emphysema | 88 (25.2) | 68 (29.3) | 20 (17.1) | 0013
Bronchiectasis FACED severity score
Mild 48 (52.2) 28 (50.9) 20 (54.1) 0.982
Moderate 37 (40.2) 23 (41.8) 14 (37.8)
Severe 7(7.6) 4(7.3) 3(8.1)

FEV;, forced expiratory volume in 1 second. FVC, forced vital capacity. IQR, interquartile range. LLL, left lower lobe. LUL, left upper

lobe. RLL, right lower lobe. RML, right middle lobe. RUL, right upper lobe.

Table 4: Airway specific treatment among Aboriginal and non-Aboriginal participants

Parameter Overall Aboriginal Non-Aboriginal p-value
(n (%) (n (%) (n (%)
Medication
Long-acting beta agonist 224 (57.7) 162 (62.8) 62 (47.7) 0.004
Inhaled corticosteroid 199 (51.3) 145 (56.2) 54 (41.5) 0.006
Long-acting muscarinic 163 (42.0) 122 (47.3) 41 (31.5) 0.003
agent
Proton pump inhibitor 81 (20.9) 40 (15.5) 41 (31.5) 0.001
Prophylactic antibiotic 57 (14.7) 37 (14.3) 20 (15.4) 0.784
Theophylline 27 (7.0) 19 (7.4) 8(6.2) 0.658
Long-term oxygen therapy 41 (10.6) 20 (7.8) 21(16.2) 0.011
Airway clearance 124 (32.0) 89 (34.5) 35 (26.9) 0.131
Bubble positive 91/124 (73.4) 66/89 (74.2) 25/35 (71.4) 0.953
expiratory pressure only
Acapella only 10/124 (8.1) 7/89 (7.9) 3/35 (8.6)
Both 23/124 (18.5) 16/89 (18.0) 7/35 (20.0)
Exacerbation and hospital admissions in past 1 year
No. of patients with 97 (25.0) 74 (28.7) 23 (17.7) 0.018
exacerbations
No. of patients hospitalised 138 (35.6) 93 (36.1) 45 (34.6) 0.123
Hospitalisation rate 1(1-2) 1(1-2) 1(1-1) 0.123
(per year)
Deceased 25 11 14 0.014
Age of death from all causes 73 (53-78) 60 (42-67) 76 (72-82) 0.002

Discussion Aboriginal people, living in the subtropical TEHS region of the NT

in Australia. It is the first study to compare the clinical

This study demonstrated the higher burden of bronchiectasis characteristics, demographic profile and outcomes among adult

among adult Australian Aboriginal people, compared to non-



Aboriginal versus non-Aboriginal Australian patients with
bronchiectasis within a defined single health service region.
Aboriginal adults with bronchiectasis were much younger, had
higher self-reported smoking rates, alcohol consumption, and the
majority lived in the regional, remote or very remote communities
of the NT. Moreover, chronic co-morbid conditions, in particular
COPD, were higher in Aboriginal patients. Outcomes were poorer
among Aboriginal patients in comparison to non-Aboriginals, with
significantly lower FEV and FVC values, a higher proportion with
exacerbations and earlier mortality.

A trend towards increasing morbidity and mortality secondary to
adult respiratory disease, including bronchiectasis, with differing
aetiology and phenotypic characteristics, has been reported in
various populations globally32-38, Similarly, the recent Australian
Bronchiectasis Registry study has shown similar trends in the wider
non-Aboriginal Australian population?3. The present study adds to
the limited knowledge in bronchiectasis disease profile among
Aboriginal patients, especially living in the regional and remote
communities of the NT of Australia.

Published literature from other countries suggests varied
demographics among adult patients with bronchiectasis. In
affluent countries, including the Australian Bronchiectasis Registry
study, the median age of patients was noted be higher?53435,
compared to that in countries such as India and Nepal3249. In the
present study, in line with other previous reports23, Aboriginal
patients were much younger than non-Aboriginal patients with
bronchiectasis. Possible reasons can only be speculated but may
include the known higher burden of bronchiectasis among
Aboriginal children?3:12-14.20-22 (th ;5 these Aboriginal patients
acquired bronchiectasis during childhood, which persisted into
adulthood), contributions from social determinants

(eg overcrowding, historical dispossession, transgenerational
trauma®142), and primary healthcare access and higher acute
respiratory infections with normalisation of chronic cough by
Aboriginal carers and healthcare professionals treating Aboriginal
patients®3 (leading to delayed treatment of chronic productive

cough and an increasing risk of bronchiectasis).

Co-occurrence of bronchiectasis, along with other respiratory
conditions such as asthma and COPD, is well recognised#443_ The
presence of bronchiectasis in association with COPD is an
independent risk factor for all-cause mortality8. The present study
and previous studies'®18 from the centre highlight that a higher
proportion of Aboriginal patients have combined bronchiectasis
and COPD. The authors postulate that higher smoking
prevalence” in this population is likely to predispose to the
development of COPD, on a background of pre-existing
bronchiectasis. Indeed, the co-existence of bronchiectasis and
COPD may represent a different clinical phenotype amongst
Aboriginal and other Indigenous populations.

The present study highlights the potential impact of associated
respiratory and non-respiratory co-morbidities in this Australian
Aboriginal population. The greater prevalence of chronic, non-
communicable diseases in this population is likely to contribute to
increased healthcare utilisation, morbidity and premature mortality

in Aboriginal people in Australia. To reduce the prevalence and
impact of bronchiectasis, access to best interventions is required.
These includes sputum-guided antibiotic therapies, effective
airway clearance and pulmonary rehabilitation4849, Facilitating
access to culturally appropriate services and treatments for
Aboriginal people, including those living in remote communities,
and the early recognition of the precursors of bronchiectasis, will
be key°.

Adult bronchiectasis is no longer considered to be an orphan
disease®!. While Aboriginal patients with bronchiectasis died at a
much younger age (60 years) than non-Aboriginals (73 years) this
gap of 13 years is substantially smaller than the previously
reported 22 years26. Nonetheless, this gap remains unacceptably
large and needs addressing. The present study also highlights
important differences in the way bronchiectasis manifests among
Australian Aboriginal and non-Aboriginal patients. These provide
an opportunity to explore the pathophysiological or environmental
basis for these differences as a mechanism for developing and
evaluating targeted interventions. The position is ideal to move
from ‘not enough care’ to ‘good enough care’ for bronchiectasis?®,
but this will require further research.

Limitations

The results of this study should be interpreted carefully for several
reasons. The study participants included were those referred to the
specialist respiratory service and those admitted to hospital, so the
results may not be representative of the entire community. Thus,
the authors’ assessment of bronchiectasis disease burden is likely
to be an under- rather than over-estimation in the Aboriginal
population of TEHS region in the NT. The retrospective nature of
the study may have blurred the differences between groups seen
in the study. Availability of the FACED bronchiectasis severity
scores was also limited as it was only available in a small subset.
Also, the spirometry data is limited, not only because of the
absence of reference values for Aboriginal adults, but also in
number as a proportion did not have spirometry data (the authors
included only spirometry tests graded as acceptable for session
quality). Last, the study lacked comparative data on the aetiology
of bronchiectasis.

Conclusion

This study is the first to present the bronchiectasis disease profile
among the Australian Aboriginal and non-Aboriginal population
living in a single health service in a remote and regional Australian
setting. The study has demonstrated that Aboriginal adults with
bronchiectasis in the TEHS region are much younger, have higher
smoking rates, a greater prevalence of respiratory and non-
respiratory co-morbidities, poorer lung function, more frequent
exacerbations, and die at a younger age in comparison to their
non-Aboriginal counterparts. There is a clear and urgent need for
feasible and effective interventions to reduce this inequity through
primary prevention, improved delivery of existing therapies and
the development and evaluation of new treatments.
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