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Introduction

Bronchiectasis is characterised by chronic cough with sputum
production, dyspnoea and reduced exercise tolerance, all of which
contribute to poorer health-related quality of life (HRQOL). Physio-
therapy forms an integral part of management, with the goal of
addressing symptoms to improve health status and minimise the rate
of decline in respiratory function. This review summarises the aeti-
ologies and clinical presentation of bronchiectasis; the corresponding
burden on individuals and the healthcare system; key components of
bronchiectasis care, focusing on physiotherapy interventions; and
future directions for research and practice.

What is bronchiectasis

Bronchiectasis, a chronic respiratory condition, is a clinical syn-
drome characterised by radiologically abnormal and permanent
dilatation of the bronchi, persistent cough, airway inflammation and
infection.! Diagnosis is confirmed via radiological features evident on
high-resolution computed tomography chest scans, which are un-
dertaken when an individual is clinically stable.? Bronchiectasis is
caused by a heterogeneous range of clinical disorders; common
aetiologies are post-infection (bacterial, viral and mycobacterial),
genetic disorders (primary ciliary dyskinesia), humoral immunode-
ficiencies, autoimmune diseases, inflammatory conditions or
idiopathic. The pathophysiology of bronchiectasis is still best under-
stood by the vicious cycle that was first proposed by Cole:* airway
inflammation, primarily dominated by neutrophils, contributes to
impaired mucociliary clearance; this impairment leads to mucus
hypersecretion and airway obstruction, with an increase in microbial
colonisation, which contributes to infection and structural lung
damage. Colonisation can arise from a mix of organisms, among
which Pseudomonas aeruginosa, Haemophilus influenzae and Strepto-
coccus pneumoniae are the most frequently isolated pathogens.

While the worldwide prevalence of bronchiectasis is not precisely
known, international data currently estimate rates between 53 and
566 cases per 100,000 inhabitants, depending on the population

https://doi.org/10.1016/j.jphys.2022.11.013

studied.* There has been a consistent increase in recent years across a
range of countries and in those of an older age.>® Given the increasing
age of adults with bronchiectasis and that another condition is
considered to be the underlying cause in approximately 30% of peo-
ple, it is unsurprising that individuals with this syndrome have an
average of four comorbidities.” Common comorbidities include
coexisting respiratory diseases or conditions that arise from the
systemic inflammation inherent in bronchiectasis such as vascular
diseases, metastatic malignancy, gastro-oesophageal reflux disease,
and musculoskeletal dysfunction with osteoporosis and peripheral
muscle weakness.

The extent and clinical course of bronchiectasis is variable; some
individuals with mild symptoms at diagnosis or localised disease may
report a stable trajectory, while those with severe symptoms at the
outset may present with diffuse disease and experience a rapid
progressive decline. Within the natural history of bronchiectasis,
acute exacerbations, defined as worsening of usual respiratory
symptoms and requiring a change in treatment,® are significant
events that influence an individual’s clinical presentation, condition
trajectory and overall prognosis.

Burden of bronchiectasis

Chronic cough is the most frequently experienced symptom,
affecting up to 96% of adults with bronchiectasis. Sputum expecto-
ration, shortness of breath, haemoptysis, chest pain and, to a lesser
extent, fatigue have also been reported.® Other clinical characteristics
include extrapulmonary manifestations of peripheral muscle weak-
ness, presenting as reduced functional exercise capacity and physical
activity,'® and anxiety and depression.'' The severity of symptoms is
often synonymous with the severity of disease and co-existing con-
ditions. Collectively, respiratory and systemic features, including
those derived from comorbid conditions, contribute to a heightened
treatment burden, poorer physical/social functioning, poorer role
performance and reduced perceptions of health.'> From the patient
perspective, HRQOL is further impaired by social embarrassment and
stigma due to chronic cough and sputum expectoration, limitations
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on daily activities and psychological symptoms."® Although not well
understood, intangible costs related to work productivity impairment
due to absenteeism and presenteeism of those with bronchiectasis
and the subsequent burden on caregivers and family as a result of
these indirect effects have been observed.'

Acute exacerbations are responsible for disease progression and
deterioration in lung function. The number of exacerbations per year
independently predicts future mortality, with the risk of mortality
doubled in frequent exacerbators.”® Those of the frequent exacerbator
phenotype have a greater likelihood of hospitalisation and poorer
HRQOL.'® Although a causal relationship has not been demonstrated,
the co-existence of chronic obstructive pulmonary disease (COPD) or
asthma in 20 to 60% of individuals with bronchiectasis is linked to a
higher 5-year mortality rate (55% compared with 20% among those
without COPD or asthma).!”

Within the primary and secondary healthcare settings, direct costs
to the health system are significant. A systematic review found that
those with bronchiectasis have a longer length of hospital stay (4.5
versus 2.5 days), a greater number of admissions (0.6 versus 0.4 per
year), more outpatient consultations (20 versus 14), more emergency
room visits and more days of medication use compared with those
without bronchiectasis.'* Costs in the primary and secondary care
settings in Spain have been reported at €4,672, which increased to
€9,999 in those with a high mortality risk, while annual costs ranged
from US$13,244 to US$67,764 in the USA.'* This is largely driven by
higher annual hospitalisation rates and medication (respiratory and
those prescribed to manage comorbidities). Those colonised with
Pseudomonas aeruginosa have a 6.5-fold increase in hospital admis-
sions.’® Costs have not been quantified for the time required for
treatment (including physiotherapy), diagnostic tests, monitoring,
nutritional interventions, and requirements for social care, including
adaptations to the home for those with severe disease, but such costs
are likely to be considerable.

Management of bronchiectasis

The main goals of treatment for bronchiectasis are to control and
alleviate symptoms, reduce the incidence of acute exacerbations and
prevent disease progression. Following the game-changing studies of
macrolides with reduced frequency of acute exacerbations, robust
evidence supports their use.'®?° Other medical approaches comprise
anti-inflammatory agents, inhaled antibiotics and bronchodilators,
corticosteroid and immune-modulating therapies.>'%?° Physio-
therapy is equally important in bronchiectasis management; a sum-
mary of interventions together with the level of evidence that
underpins their use is provided in Figure 1.

Benefit from the intervention

Several high-quality
randomised trials

Airway clearance techniques

Airway clearance techniques are recommended as part of man-
agement of people with bronchiectasis, with techniques customised
and modified as required, particularly during an acute exacerbation.'®
Broad categories of techniques include positional options (gravity-
assisted drainage), those which modulate expiratory flow (active
cycle of breathing technique, autogenic drainage and forced expira-
tory technique) and positive pressure devices (both oscillatory and
non-oscillatory devices). Techniques are applied across the disease
spectrum, with therapists modifying approaches to accommodate
comorbidities as necessary.”! The physiological rationale is that these
techniques augment sputum clearance via a number of mechanisms:
improvement in collateral ventilation and independence; increase in
expiratory airflow velocity; reduction in airway resistance; use of
gravity; changes in airway pressure; and generation of airway oscil-
lations. A recent review of Australian practice found that up to 58% of
adults with bronchiectasis regularly used airway clearance tech-
niques,” and the proportion of clinicians prescribing techniques
increased to 89% during an acute exacerbation.?!

When compared with no treatment, a Cochrane review showed
that airway clearance techniques were associated with short-term
improvement in sputum expectoration (MD 8.4 ml, 95% CI 3.4 to
13.4) and health status (MD -14.8 points, 95% CI -18.0 to -11.6), but
had no clear effect on acute exacerbation rate (RR 0.71, 95% CI 0.23 to
2.25).2® Acknowledging the different mechanisms of action between
techniques, a more recent Cochrane review showed that positive
expiratory pressure (PEP) therapy had similar effects on HRQOL,
symptoms, sputum expectoration and lung volumes compared with
other techniques for clinically stable patients.”* In those with an acute
exacerbation of bronchiectasis, six studies of 120 patients highlighted
the safety of a range of airway clearance techniques, with suggestions
that the active cycle of breathing technique may offer more clinical
benefit compared with gravity-assisted drainage and manual tech-
niques.?® The results of these reviews were heavily influenced by
studies of a short (single sessions to maximum of 1 week) or medium
duration (4 weeks to 3 months) for selected outcomes, and a mix of
techniques and outcomes, which limited the pooling of data, irre-
spective of clinical state.

Since these reviews, additional short-term, randomised controlled
trials comparing techniques have emerged.’®?® The effects of
therapist-made Bottle PEP therapy found that a single treatment
session led to equivalent sputum weight during treatment compared
with the active cycle of breathing technique.”’ These findings are
encouraging, given that this is a simple and inexpensive method of
applying oscillating PEP therapy. The longer-term effect of techniques
modulating expiratory flow is outlined by the pooled analysis

No effect from the intervention

Domiciliary humidified oxygen
therapy

Single high-quality
randomised trials or

Respiratory muscle training

several low-quality
randomised trials

Mucoactive agents (hypertonic
and isotonic saline)

Non-invasive ventilation

Uncontrolled trials or
expert opinion

Rehabilitation pre- and post-
transplantation

Education and self-
management

Figure 1. Interventions for the management of bronchiectasis with associated levels of evidence.
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Figure 2. Increase in self-reported sputum expectoration comparing oscillating PEP
therapy and techniques modulating expiratory flow for 4 weeks. Data are odds ratios.
ACBT = active cycle of breathing technique, AD = autogenic drainage, PEP = positive
expiratory pressure.

demonstrating similar proportions of individuals reporting an in-
crease in self-reported sputum expectoration, irrespective of tech-
nique, following 4 weeks of daily oscillating PEP therapy versus
autogenic drainage®® or twice daily oscillating PEP therapy versus
active cycle of breathing technique and gravity-assisted drainage®®
(Figure 2; see Figure 3 on the eAddenda for a detailed forest plot).
The impact on generic and disease-specific HRQOL measures were
also equivalent between techniques. Together with previous studies,
these trial findings emphasise that no single airway clearance tech-
nique results in superior physiological or patient-reported outcomes
in the short term.

There is a large, long-term trial of airway clearance techniques
that has implications for practice.”® A randomised controlled trial
with 44 participants with stable bronchiectasis, whose disease
severity ranged from mild to severe, found a reduction in the number
of acute exacerbations, improvement in disease-specific and cough-
related QOL and increase in sputum expectoration over a 12-month
period for those receiving slow expiration with an open glottis in a
lateral posture twice daily compared with upper limb stretches. As
the only study to date that has examined the effects of airway
clearance techniques over a period of > 3 months, this provides
confidence that undertaking a form of airway clearance therapy in the
long term leads to health benefits, including those linked to
morbidity and mortality compared with no treatment.

To ensure effective implementation in the long term, adherence to
the airway clearance techniques is critical. Adults with bronchiectasis
have an adherence rate of 41%; those with better physical function,
with a greater burden of treatment and more severe respiratory
symptoms are more likely to be adherent.*° Predictors of compliance
are older age and a strong belief in treatment necessity.>! Capturing
the patient’s and clinician’s voice, recent qualitative studies have
shown that barriers to airway clearance techniques include lack of
perceived benefit, poor motivation, time commitment and lack of
resources, while enablers are use of a tailored, personalised approach,
perceived health and QOL benefit, inclusion of self-management
strategies and working with the interdisciplinary team.*>>>

In summary, current evidence for airway clearance techniques in
bronchiectasis supports that undertaking a form of therapy yields
some clinical benefit in the short and long term, but there is not
necessarily a single, optimal or superior technique. There is signifi-
cant heterogeneity in disease severity, technique prescription, treat-
ment duration and outcomes between reported studies. Data for
exacerbations and HRQOL are scant, with few long-term studies and a
lack of consensus of key outcomes for airway clearance trials.>* De-
mographic and clinical factors appear to serve as enablers or barriers
to adherence in the adult population; this information may be
applied in the clinical setting to guide practice.

Mucoactive agents

Mucoactive therapy has been recommended for people with bron-
chiectasis in cases where airway clearance techniques are ineffective®® or

for those with recurrent exacerbations.'® This form of pharmacological
therapy aims to improve mucociliary clearance and promote sputum
expectoration by reducing the viscosity of secretions and improving
sputum hydration. Mucoactive agents prescribed in people with bron-
chiectasis include nebulised hypertonic (concentrations ranging from 3
to 10%) and isotonic saline (concentration of 0.9%), with recent data
outlining that 14% and 4% of Australians with bronchiectasis use hyper-
tonic or isotonic saline, respectively, on a regular basis.>

A previous systematic review comparing hypertonic with isotonic
saline in adults with bronchiectasis reported similar improvement in
dynamic lung function measurements (forced expiratory volume in 1
second (SMD 0.34, 95% CI -0.06 to 0.75) and forced vital capacity
(SMD 0.40, 95% CI -0.01 to 0.80) and a mixed impact on HRQOL
following 3 months of treatment, or no difference between tech-
niques after 12 months of treatment.*® Similar effects on selected
HRQOL tools were noted in a recent study of 22 people with primary
ciliary dyskinesia comparing twice daily hypertonic saline (7%) with
isotonic saline (0.9%) over 4 months.?” The findings on HRQOL be-
tween studies highlight the importance of sufficient power to detect
changes in selected outcomes and the potential benefit in using a
bronchiectasis-specific QOL tool to assess clinical effect.

Practically, physiotherapists prescribe isotonic saline or propose a
recommendation for hypertonic saline as adjuncts to airway clear-
ance techniques in this population and within these prescriptions,
guidance for treatment order is included. While it is common for
hypertonic saline to be administered prior to or during airway
clearance therapy (practice informed by studies in cystic fibrosis*®),
isotonic saline is more frequently delivered in conjunction with
airway clearance techniques; a combined approach reduces treat-
ment burden.>® Physiotherapists also provide guidance to ensure
optimal medication delivery, including the type of nebuliser and
breathing technique.

Pulmonary rehabilitation and physical activity

Pulmonary rehabilitation guidelines and bronchiectasis manage-
ment guidelines recommend the inclusion of adults with bronchiec-
tasis within these programs as part of overall care.'”?%4° Pulmonary
rehabilitation programs for adults with bronchiectasis are conducted
in a mix of settings, including hospital or community outpatient
programs, home-based or telerehabilitation, with the exercise struc-
ture focused on moderate-to-high intensity endurance and resistance
exercise prescription, for a typical duration of 6 to 8 weeks. Co-
interventions range across education, self-management, airway
clearance techniques and respiratory muscle training. A recent
Cochrane review of six studies demonstrated that in clinically stable
individuals, rehabilitation with or without co-interventions improved
functional exercise tolerance reflected in the incremental shuttle
walk distance (MD 87 m, 95% CI 43 to 132) and disease-specific
HRQOL (MD -9.6 points, -11.7 to -3.6) compared with usual care.”!
While the magnitude of improvements were clinically significant,
they were not sustained in the long term. This review confirms that
this intervention, which was originally designed for and applied to
those with COPD, offers a similar degree of benefit in bronchiectasis.
This observation has been confirmed in a propensity-matched
observational study, with similar completion rates and improve-
ment in clinical outcomes observed in 426 patients (213 with bron-
chiectasis, 213 with COPD).*?

The emergence of alternative rehabilitation models examines
whether home-based programs offer similar results to those con-
ducted within the hospital or community environment. Two recent
trials studied home-based pulmonary rehabilitation for people with
bronchiectasis, with training consisting of walking or cycling or step
training combined with resistance exercise.**** The pooled effects
demonstrated similar improvement in functional exercise capacity for
both home-based and hospital outpatient-based models of care
(Figure 4; see Figure 5 on the eAddenda for a detailed forest plot).
Following the escalation in telerehabilitation, a randomised
controlled equivalence trial demonstrated a similar degree of
improvement in functional exercise capacity and HRQOL domains in
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Figure 4. Differences in walking distance following pulmonary rehabilitation versus
usual care in hospital-outpatient pulmonary rehabilitation and home-based pulmo-
nary rehabilitation. Data are standardised mean difference (either 6-minute walk
distance or incremental shuttle walk distance).

those undertaking telerehabilitation compared with centre-based
rehabilitation in a subgroup of individuals with bronchiectasis.*’
Although trials are few, the findings to date outline that alternative
ways of delivering pulmonary rehabilitation can be safely delivered,
appear clinically beneficial and may overcome access issues.

These positive effects were less evident when applied to in-
dividuals following an acute exacerbation of bronchiectasis.
Following 14 days of antibiotic treatment, 48 patients were rando-
mised to either outpatient exercise rehabilitation and education or
usual care for 6 weeks,*® with no clear between-group differences in
functional exercise capacity, patient-reported outcomes or time to
next exacerbation. The findings contrast with studies of people with
COPD, in whom pulmonary rehabilitation following discharge for an
acute exacerbation led to selected clinical improvement.*’ The lack of
benefit may be attributable to natural recovery in this population.
Further examination related to the timing of prescribing this inter-
vention in this clinical state is required.

Box 1. Education topics for people with bronchiectasis. From
Lee et al,®° Burge et al*® and Hester et al.®®

e Understanding the aetiology of the condition and prognosis,
including uncertainty

Knowledge about self-management, including strategies for
early recognition of exacerbations and developing support and
coping mechanisms

Becoming an active partner in disease management

e Understanding of the physical, psychological and social
impacts of living with the condition

Medication and rescue packs

Lifestyle factors of diet and sleep

Knowledge for carers

Airway clearance therapy - alternative options for techniques,
frequency of review and advice on cleaning of devices
Physical activity beyond pulmonary rehabilitation

Treatment for extra-pulmonary conditions

Management anxiety, depression and symptom stigma
End-of-life care and advance directives

While all programs provide adjunct management, consisting of
education and/or initial instruction or review of airway clearance
therapy, there is no consistency between studies. It is therefore
difficult to determine the overall contribution of these co-treatments
to the clinical outcomes. Ideally, prior to commencing a rehabilitation
program, airway clearance techniques are already prescribed. To date,
commonly included education topics have varied from airway clear-
ance therapy, benefits of exercise, breathing techniques, underlying
lung pathology, inhaled medication, pacing and energy conservation,
nutrition, self-management, and exercise maintenance options.*'
Recent updates of topics desired by patients in this setting
(Box 1)*¥-%° could be considered in future iterations of the education
component of pulmonary rehabilitation.

Despite the benefits of pulmonary rehabilitation, attendance rates
are low (22%), although it is indicated in 67% of the population.>®> For
some adults with an adequate, individually-tailored physical activity
routine with which they are engaged, a structured program may not be
required. While physical activity levels are lower compared with healthy
aged-matched peers,'° physical activity interventions in this population
beyond pulmonary rehabilitation have not been examined. Patient-
identified barriers to exercise are embarrassment about symptoms,
breathlessness, fear of exacerbating symptoms or causing an exacerba-
tion, and insufficient time.”' Not unexpectedly, enjoyable and motivating
activities that are undertaken with a support network promote greater
engagement. These factors warrant consideration to improve uptake and
completion of pulmonary rehabilitation or engagement with physical
activity, with the necessary adaptations to accommodate the needs of
individuals and comorbidities central to success.

Oxygen therapy

Hypoxaemia may be present in people with bronchiectasis,
particularly during an acute exacerbation with reduced ventilation or
airflow obstruction and in those with severe disease and chronic gas
exchange abnormalities. In the absence of specific guidelines for
bronchiectasis, the recommendations for treating hypoxaemia are
derived from position statements and guidelines for acute oxygen
therapy and domiciliary oxygen therapy.>>>> These recommendations
guide empirical and pragmatic approaches in clinical practice to treat
acute and chronic hypoxaemia. Like other chronic lung diseases,
physiotherapists optimise oxygen therapy in the acute or rehabilita-
tion environment to ensure adequate dosage and the most suitable
mode of oxygen delivery.

One of the more recent systems used is high-flow nasal therapy
(HFNT), a gas delivery system capable of providing heated and hu-
midified air or supplemental oxygen via a heated pass-over humidi-
fier and nasal cannulae. Options for airflow commonly range from 20
to 60 1/min, while oxygen can be titrated to 60 to 100%. The rationale
is that an increase in airway surface liquid volume under conditions
of 37°C and 100% relative humidity enhances mucociliary clearance.
Other physiological effects are a reduction in anatomical dead space,
enhanced carbon dioxide washout, reduced work of breathing and
generation of positive end-expiratory pressure, which reduces dysp-
noea and improves oxygenation.”* A short-term study highlighted
that 3 hours of treatment per day with HENT over 7 days improved
mucociliary transport in adults with bronchiectasis,®® suggesting an
adjunct role of humidified oxygen therapy in improving sputum
clearance. A longer term, randomised controlled study of 45 people
with bronchiectasis who produced daily sputum (> 5 ml) received
domiciliary humidified air at 20 to 25 I/min via HENT for a period of >
2 hours/day for a 12-month period;>* fewer exacerbations and a
better HRQOL were noted in those receiving this therapy compared
with usual care.’® These preliminary findings offer encouragement
towards the prescription of humidified oxygen therapy, although
further studies across a broader range of disease severity are required
to clarify the benefits.

Evidence is very limited regarding HFNT in those with acute ex-
acerbations. An observational study of 15 patients with acute respi-
ratory failure secondary to an exacerbation of COPD with concurrent
bronchiectasis applied HFNT and supplemental oxygen at 50 I/min,
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with the fraction of inspired oxygen titrated to maintain percuta-
neous saturations of 92%.°’ Improvements in respiratory rate, gas
exchange parameters, symptoms and ease of expectoration were re-
ported after 24 hours of treatment. With the contribution of bron-
chiectasis to the underlying exacerbation being unclear, further trials
are necessary to determine the clinical effect of this practice.

Non-invasive ventilation

Non-invasive ventilation is applied to treat acute or chronic type II
respiratory failure in those with bronchiectasis. Physiologically, non-
invasive ventilation corrects acid-base balance, unloads respiratory
muscles and improves symptoms. For those with acute respiratory
failure secondary to an acute exacerbation of bronchiectasis, feasi-
bility studies have demonstrated improvement in selected gas ex-
change parameters and respiratory symptoms, with suggestions for a
reduced need for intubation and duration of stay in intensive
care.”®° Within their scope of practice, physiotherapists play a role
in the provision of this treatment, including the practicalities of
identifying suitable candidates, establishing treatment and adjusting
parameters to ensure patient comfort and clinical efficacy.®® This role
is likely to extend to the provision of airway clearance therapy to
maximise secretion clearance.

For those with chronic respiratory failure, domiciliary nasal non-
invasive ventilation has been associated with stabilisation of blood
gas measurements and reduction in hospitalisation duration over a
12-month period and improvement in QOL°"®? The role of the
physiotherapist in domiciliary non-invasive ventilation services is
less clear and may be dependent on the physiotherapists’ clinical skill
and confidence in this environment.

Respiratory muscle training

Respiratory muscle weakness has been observed in people with
bronchiectasis;® this feature has been linked to dyspnoea and
impaired efficiency of coughing, which may limit secretion clearance.
In the event of respiratory muscle weakness contributing to respi-
ratory symptoms in a spontaneously breathing patient with bron-
chiectasis, inspiratory muscle training is recommended.®* A mix of
approaches for this mode of intervention, including pressure
threshold training of 30 to 70% maximal inspiratory pressures and
airway clearance techniques (PEP therapy) were recently examined in
a systematic review.%> Pooled results revealed an improvement in
maximal inspiratory pressures (MD 6.08, 95% CI 138 to 10.77), but no
change in maximal expiratory pressures (MD 2.04, 95% CI -3.33 to
7.31). Importantly, the effect of respiratory muscle training on
patient-centred outcomes is mixed, with greater benefits evident in
functional exercise tolerance and HRQOL with high-intensity
compared with low- to medium-intensity training protocols.®® A
more recent study found similar improvements in maximal inspira-
tory pressures, while interviews with individuals revealed a
perceived improvement in physical ability and health due to inspi-
ratory muscle training.®” When combined with exercise training,
while there is no initial superiority in adding respiratory muscle
training immediately following treatment, the benefits of an exercise
program on exercise capacity were sustained at 3 months after the
program’s conclusion.®® While these studies hint at physiological
benefits for respiratory muscle training, there is a lack of translational
effect illustrating the impact on activities limited by symptoms or
synonymous with exercise intolerance. The benefit in using this mode
of training may depend on the degree of hyperinflation, degree of
weakness and the optimal prescription, which has not yet been
identified.

Education and self-management

Patient education is a fundamental part of management, with
information and knowledge delivered in a variety of formats,
including pulmonary rehabilitation, clinical consultations, patient
webinars/seminars or in the inpatient setting. In addition to receiving

information within these settings, patients desire credible and
trustworthy sources of information that are accessible outside the
clinical environment,®® which include digital websites. When
designed in partnership with consumers, such websites have a use-
fulness rating of 93% and offer an increased understanding of their
disease and treatment options—lending support for a ‘patient as
partner’ role in developing such resources.®’

The basis of self-management in bronchiectasis is derived from
other respiratory conditions and is designed to assist patients in
understanding their condition, treatments and their benefits. A sys-
tematic review and realist synthesis of self-management in adults
with bronchiectasis included data from six studies consisting of 288
patients,”® and highlighted three types of self-management pro-
grams: education and action planning; education and airway clear-
ance therapy; and education, exercise and airway clearance therapy.
Components within each program are outlined in Table 1. These ap-
proaches to self-management applied in a mix of study designs have
led to short-term improvements in self-efficacy and HRQOL, while
long-term outcomes are unknown.’® The success of self-management
comes from recognising that there is no ‘one size fits all’, with indi-
vidualised, flexible and responsive self-management plans needed by
those living with bronchiectasis.*® The priorities of self-management
program should be guided by an individual’s current status and
knowledge for maximum gain, for example: education about the
disease is less useful for a well-informed patient, but a focus on
dealing with the psychosocial factors and stigma of bronchiectasis
may be a higher priority.

Management of comorbidities

For people with bronchiectasis, comorbid conditions (including
anxiety and depression, incontinence, musculoskeletal pain and rhi-
nosinusitis) are potentially amenable to physiotherapy. While exer-
cise training alone had no effect on anxiety or depression,’! an
observational study showed that those with at least mild anxiety or
depression improved in their psychological symptoms following
pulmonary rehabilitation beyond the minimum important differ-
ence.’”” The inclusion of an education session on psychological well-
being in addition to endurance and strength exercise training is a
necessity for improvement.

Urinary incontinence affects 45 to 55% of adults with bronchiec-
tasis, with some reporting symptoms for a duration of 5 to 10 years,
with detrimental effects on HRQOL.”>”# While the efficacy of treat-
ment in bronchiectasis is unproven, various treatment options con-
sisting of urinary incontinence management plans with pelvic floor
muscle strengthening, urge suppression, bladder retraining and toilet
scheduling have been prescribed.

While musculoskeletal complications have been reported in those
with bronchiectasis, only one study has examined the presence of
pain.”® Pain locations were chest, middle and low back pain (due to
coughing) and neck pain. Poor posture was evident, with an increased
frequency of postural malalignment (scoliosis and kyphosis) in those
with bronchiectasis compared with healthy controls. At a minimum,
postural review and prescription of musculoskeletal interventions
designed to address the contributing factors to poor posture and pain
by physiotherapists are worthy of further study.

In some individuals with bronchiectasis, a united airways’ disease
syndrome is apparent with a concurrent diagnosis of rhinosinusitis; it
can affect approximately 62% of adult cases and has been linked to
poorer HRQOL.”® There is paucity of evidence about treatment, which
has included nasal saline irrigation, antibiotics, topical or systemic
steroids, mucolytics, decongestants, antihistamines and surgery.”” It
is recommended that physiotherapists managing individuals with
these symptoms liaise closely with respiratory physicians and ear,
nose and throat specialists to optimise treatment where possible.

Surgery and lung transplantation

Surgical management for those with bronchiectasis is preserved
for those with localised disease, with cohort studies demonstrating
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Table 1

Self-management program content and outcomes applied in bronchiectasis. Adapted from Tsang et al.”’

Self-management
programs

Program components and content

Outcomes

Education and action
planning

.

handouts, posters and videos).
e Education on provision of airway clearance therapy

(nutrition)

triggers for exacerbation
Weekly action planning and goal setting

Education and airway
clearance techniques

Education, exercise
and airway clearance
techniques

Interactive sessions by healthcare professionals with visual and auditory learning resources (including

Educational topics: signs and symptoms, treatment goals, problem-solving and general health promotion

Improved patient knowledge
about symptoms and ability to
recognise exacerbations
Improved self-efficacy and
health-related quality of life

Participants completed worksheets outlining usual symptoms, daily management of symptoms and

Action plans served as treatment seeking support tool to set weekly goals

Awareness of psychosocial factors (relationships with people and levels of anxiety and depression)
Provision of educational materials to encourage independence in further aspects of their care
Knowledge regarding how to deal with the social and psychological aspects of bronchiectasis
Education regarding differentiation in symptoms between stable and exacerbation phase

Role of family members in providing emotional support and advice

Provision of structured program of exercise, education and psychosocial support, instructing in problem-
solving skills, behavioural management and decision-making

Individual tailoring of exercise program based on patient tolerance to accommodate disease severity
Instruction in breathing techniques (pursed lips breathing, exhalation on effort and forward leaning
position) and examples of airway clearance techniques

Improvement in self-efficacy
and health-related quality of life

Improved health-related quality
of life and exercise capacity

improvement in HRQOL following surgery.”® The focus of physio-
therapy interventions in this clinical scenario involves education
regarding postoperative management, respiratory care and early
mobilisation to facilitate discharge planning.”®

While surgery involving removal of a portion of the lung is rarely
performed, lung transplantation is undertaken for life-threatening,
advanced disease. While only making up a small portion of lung
transplants, physiotherapists form a pivotal role in optimising man-
agement of those with bronchiectasis awaiting a lung transplant and
following the procedure. Physiotherapists prescribe pre-transplant
exercise programs with a mix of endurance and resistance training,
while maintaining optimal airway clearance therapy. Although based
on uncontrolled studies, a systematic review demonstrated that this
intervention package improved exercise capacity, while effects on
HRQOL were mixed.®® In addition, physiotherapists are involved as
part of the multidisciplinary team in providing education and support
to address the stress and expectations of the waiting period for
transplant, address energy conservation and manage infection control
for some individuals.®! Post-transplant rehabilitation programs have
a similar focus to pre-transplantation, with education and exercise
training across a variable duration.®® Despite the absence of
comparator groups or specific data for those with bronchiectasis,
benefits from clinical trials of mixed diagnoses have demonstrated
improvements in clinical outcomes.?” To maintain improvements,
recommendations for ongoing exercise, with identification of enjoy-
able physical activities is important in long-term management.

Future directions for research and practice

Bronchiectasis is no longer considered an orphan disease and the
growth of international registries in recent years has energised op-
portunities for future research. Most trials of airway clearance ther-
apy have focused on single treatment techniques and short-term
outcomes; given combinations of techniques are frequently applied in
clinical practice,*® there is a need for pragmatic studies of individuals
diagnosed with comorbidities examining the clinical effect of com-
bined approaches in a stable clinical state and during an acute
exacerbation. To date, all studies have applied models of physio-
therapy treatment that were delivered in person. Given the chal-
lenges to accessing physiotherapy,®> exploration of tele-
physiotherapy that includes delivery of airway clearance therapy
should be explored. Of importance in all studies is consumer input
into study design and outcomes for evaluation. The recent recogni-
tion of the need for a core set of outcomes in physiotherapy trials and
their subsequent identification®® will further inform which patient-
reported and patient-experience outcomes should be incorporated.

In the meantime, use of recently developed bronchiectasis-specific
tools (Quality of Life-Bronchiectasis and Bronchiectasis Health
Questionnaire)®* are applicable. Clarity on the effects of hypertonic
and isotonic saline inhalation and humidified HFNT alone or in
conjunction with airway clearance therapy would further inform
clinical practice. A growth in studies of longer duration (12 months)
will enable more robust interpretation of the effects of airway
clearance techniques on exacerbation rates, hospitalisations, HRQOL,
and direct and indirect measures of cost-effectiveness, which are all
outcomes reflecting morbidity and impacting on mortality and the
healthcare system.

While pulmonary rehabilitation in a stable clinical state causes
short-term benefit, it is unclear how to retain these improvements.
Greater examination of the role of exercise training and mobilisation
in the inpatient setting and of pulmonary rehabilitation following
hospitalisation for an acute exacerbation is needed to guide clinical
practice. Home-based rehabilitation and telerehabilitation offer im-
provements, but how to accurately assess exercise capacity and pe-
ripheral muscle strength within these settings to maximise access
requires attention. Identification of common physical activity in-
terventions undertaken by this population is the first step towards
establishing their impact, as not all individuals will engage with
pulmonary rehabilitation. Understanding patient factors influencing
adherence to and engagement with physical activity and exercise
interventions will enable greater personalised tailoring of therapies.

Clarity on the role of education and self-management in bron-
chiectasis is required, including content and availability of resources,
modes of delivery, evaluation of impact and translation into daily
practice to facilitate behavioural change. Given the mix of comor-
bidities in bronchiectasis that may be amenable to physiotherapy
interventions, research should gain a greater understanding of the
breadth and clinical impact of these co-existing conditions, establish
reliable and valid measurement tools, and explore treatment options
within the scope of physiotherapy practice. Finally, continuation of
translation of findings into practice is critical to implementing
evidence-based physiotherapy care for adults with bronchiectasis.

eAddenda: Figures 3 and 5 can be found online at https://doi.org/
10.1016/j.jphys.2022.11.013
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Physiotherapy management of bronchiectasis in adults

INSTRUCTIONS
®  Read through the article and answer the multiple-choice questions provided below.
®  Some questions may have more than one correct answer; in which case you must mark all the correct answers.

Introduction

Question 1: What is the primary goal of physiotherapy in
the management of bronchiectasis?

A. To significantly increase exercise tolerance
B. To address symptoms on a “as needed” basis

C. To address symptoms in such a way that the use of

medication is avoided

D. Addressing symptoms to improve health status
and minimise the rate of decline in respiratory
function

What is bronchiectasis

Question 2: What is bronchiectasis primarily characterised
by?

A. Airway inflammation and infection

B. Radiologically abnormal and permanent dilatation
of the bronchi

C. Temporary inflammation of the airways

D. Persistent cough

Question 3: Fill in the missing words:

“The pathophysiology of bronchiectasis is still best
understood by the vicious cycle that was first proposed by
Cole: airway inflammation, primarily dominated by
neutrophils, contributes to impaired mucociliary clearance;
this impairment leads to mucus hypersecretion and airway
obstruction, with an increase in microbial colonisation,
which contributes to infection_and structural lung
damage”.

A. Impaired / hypersecretion / infection
B. Increased / hyposecretion / apnoea
C. Inhibited / secretion / bacterial overload

Question 4: Which of the following is NOT a common
aetiology of bronchiectasis?

Genetic disorders
Autoimmune diseases
Post infection (fungal)
Idiopathic causes

Snowp
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Question 5: Which pathogen is frequently isolated in
bronchiectasis?

Escherichia coli
Pseudomonas aeruginosa
Streptococcus pyogenes
Mycobacterium tuberculosis

So®>

Burden of bronchiectasis

Question 6: What is the most frequently experienced
symptom in adults with bronchiectasis?

A. Sputum expectoration

B. Anxiety

C. Acute cough episodes lasting longer than 15
minutes per episode

D. Chronic cough

Question 7: Is the following statement TRUE or FALSE?

“Although a causal relationship has not been
demonstrated, the co-existence of chronic obstructive
pulmonary disease (COPD) or asthma in 20 to 60% of
individuals with bronchiectasis is linked to a higher 5-year
mortality rate (55% compared with 20% among those
without COPD or asthma)”.

A. TRUE
B. FALSE

Question 8: What factor significantly predicts future
mortality in bronchiectasis patients?

Age at diagnosis

Number of acute exacerbations per year
Type of pathogen causing infection
Presence or absence of acute cough

oo wp

Management of bronchiectasis

Question 9: Which ONE of the following is considered a
main goal of bronchiectasis treatment?

Minimise acute cough episodes
Decrease hospitalisation rates

Control and alleviation of symptoms
Reduction in the need for physiotherapy

Sowmp




Question 10: A game-changing study of what antibiotic
class reduces the frequency of acute exacerbations?

Macrolides
Aminoglycosides
Sulphonamides
None of the above

on®>»

Question 11: Double-blind, placebo-controlled trials have
shown benefit from which of the following interventions?

Mucoactive agents

Respiratory muscle training

Airway clearance techniques

Pulmonary rehabilitation during an acute
exacerbation

on®pr

Airway clearance techniques

Question 12: Which method is NOT typically used in airway
clearance techniques?

Gravity-assisted drainage

Positive pressure devices

Electrical stimulation

Active cycle of breathing technique
Autogenic drainage

moowp»

Question 13: Is the following statement TRUE or FALSE?

“When compared with no treatment, a Cochrane review
showed that airway clearance techniques were associated
with short-term improvement in sputum expectoration
(MD 8.4 ml, 95% Cl 3.4 to 13.4) and health status (MD —
14.8 points, 95% Cl —18.0 to —11.6), but had no clear effect
on acute exacerbation rate (RR 0.71, 95% Cl 0.23 to
2.25)".

A. TRUE
B. FALSE

D2(25) Part 1 of 2

Question 14: Which intervention has shown a significant
reduction in the number of acute exacerbations,
improvement in disease-specific and cough related

QOL and increase in sputum expectoration over a 12-month
period?

A. Slow expiration with an open glottis in a lateral
posture

B. High-frequency chest wall oscillation

C. Hypertonic saline inhalation

D. Nebulised macrolide antibiotics

Question 15: What is the estimated adherence rate to
airway clearance techniques in adults with bronchiectasis?

A. 20%
B. 41%
C. 60%
D. 80%

THE END



QUESTIONNAIRE
D2(25) Part 2 of 2
Physiotherapy management of bronchiectasis in adults

INSTRUCTIONS
®  Read through the article and answer the multiple-choice questions provided below.
®  Some questions may have more than one correct answer; in which case you must mark all the correct answers.

Question 1: What is one of the barriers to adherence to
airway clearance techniques identified in the article?

Lack of perceived benefit

High cost of therapy
Availability of equipment
Treatment modality being used

oowp

Question 2: Current evidence for airway clearance
techniques in bronchiectasis .........ccccoeeevvceiericecennnne. ?

A. Supports that undertaking a form of therapy yields
some clinical benefit in the short- and long-term

B. Clearly identifies superior techniques

C. Shows significant heterogeneity in disease severity,
technique prescription, treatment duration and
outcomes between studies

D. Allof the above

Question 3: Is it TRUE that the effects of therapist-made
Bottle PEP therapy found that a single treatment session
led to equivalent sputum weight during treatment

compared with the active cycle of breathing technique?

A. YES
B. NO
Mucoactive agents
Question 4: Mucoactive therapy .......ccccceeevveescerscerevnenen. ?

A. Has been recommended for people with
bronchiectasis in cases where airway clearance
techniques are ineffective

B. Aims to improve mucociliary clearance and
promote sputum expectoration

C. Include nebulized hypertonic and isotonic saline

D. None of the above

Oxygen therapy

Question 5: Which type of therapy is suggested for patients
with chronic gas exchange abnormalities in bronchiectasis?

Acute and domiciliary oxygen therapy
High-frequency oscillation therapy
Physiotherapy-based breathing techniques
Corticosteroid therapy

oo wmp
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Question 6: Is the following statement TRUE or FALSE?

“A longer term, randomised controlled study of 45 people
with bronchiectasis who produced daily sputum (. 5 ml)
received domiciliary humidified air at 20 to 25 I/min via
HFNT for a period of more than 2 hours/day for a 12-month
period; fewer exacerbations and a better HRQOL were
noted in those receiving this therapy compared with usual
care”.

A. TRUE
B. FALSE

Respiratory muscle training

Question 7: Which type of physiotherapy intervention is
typically involved in managing respiratory muscle weakness
contributing to respiratory symptoms in bronchiectasis
patients?

A. Inspiratory muscle training
B. Isotonic saline nebulisation
C. Expiratory muscle training
D. Pulmonary rehabilitation only
Management of comorbidities
Question 8: For people with bronchiectasis .........cccoevee... ?

A. Comorbid conditions include anxiety and

depression, incontinence and musculoskeletal pain

Urinary incontinence affects 10% - 15% of adults

C. Pain locations were chest, middle- and low back
pain and neck pain

D. Poor posture was not evident

E. A united airways’ disease syndrome was generally
apparent

@

Question 9: Which comorbidity commonly coexists with
bronchiectasis and can affect up to 62% of adult cases?

Chronic obstructive pulmonary disease (COPD)
Rhinosinusitis

Pulmonary fibrosis

Asthma

oo wmp




Question 10: What is NOT the focus of physiotherapy
interventions in the clinical scenario of surgery or lung
transplantation for bronchiectasis?

Postoperative management
Respiratory care

Early mobilisation
Long-term use of antibiotics

ocowp

THE END
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