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This study provides robust evidence that outpatient pulmonary rehabilitation is effective in patients
with bronchiectasis: it is time to increase the use of this under-utilised intervention
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Bronchiectasis, long considered an “orphan” disease, is now increasing in prevalence in both Europe [1]
and North America [2]. Characterised by chronic cough with sputum production and permanently dilated
airways [3], advanced disease may result in respiratory insufficiency due to airway obstruction. Many
patients suffer from substantially impaired quality of life [4, 5], likely due to chronic respiratory symptoms
(dyspnoea, cough, sputum production, wheeze), respiratory exacerbations, fatigue, exercise limitation,
psychological symptoms, and constitutional manifestations of chronic infection and inflammation.

Remarkably, the only pharmacologic therapy supported by high-quality, randomised controlled trials in
bronchiectasis is long-term, low-dose macrolide treatment; currently, there are no pharmacologic
treatments approved for bronchiectasis by either the US Food and Drug Administration or the European
Medical Agency. The 2017 European Respiratory Society guidelines for the diagnosis and treatment of
bronchiectasis [6] assigned chronic macrolide therapy a conditional recommendation. Airway clearance,
long considered an important component of bronchiectasis care, received a weak recommendation, based
on low quality evidence. The only treatment that received a strong recommendation was for participation
in a pulmonary rehabilitation programme.

Pulmonary rehabilitation, with patient-centred exercise training and collaborative self-management
education delivered by an interdisciplinary team and centred on the specific needs of the patient [7], has
evolved beyond the confines of chronic obstructive pulmonary disease (COPD) management. Pulmonary
rehabilitation works through mitigating secondary impairments such as peripheral muscle dysfunction,
psychosocial dysfunction, and maladaptive behaviours. These contribute to overall disease burden and are
frequently treatable [8].

So, why a recommendation for pulmonary rehabilitation in bronchiectasis? The bronchiectasis guidelines
included 14 trials in their pooled analyses [6], but many addressed airway clearance only. A recent
systematic review including randomised or crossover trials of pulmonary rehabilitation or exercise training
alone, found only four trials, with the review hampered by heterogeneity in design and totalling only 164
patients [9]. The analysis demonstrated significant, short-term improvements in exercise capacity and
health-related quality of life, but these effects were not maintained at 6 months. Furthermore, there was no
consistent improvement in cough-related quality of life in the pooled data from two studies [10, 11], with
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only one demonstrating improvement in the Leicester Cough Questionnaire score. Of potential
importance, one trial of supervised exercise training plus a review of airway clearance therapy (versus
standard therapy incorporating encouragement of regular exercise) demonstrated a reduced frequency of
exacerbations and prolonged time to exacerbations in the treatment group [11]. Additionally, observational
data from an inpatient programme supports pulmonary rehabilitation in bronchiectasis [12].

The study by PATEL et al. [13] in this issue of the European Respiratory Journal adds substantially to the
evidence-base supporting pulmonary rehabilitation for bronchiectasis patients. In this observational study,
bronchiectasis patients with a Medical Research Council (MRC) dyspnoea score of ⩾2 referred to
pulmonary rehabilitation assessment clinics were prospectively recruited and given 8 weeks (16 supervised
sessions) of outpatient pulmonary rehabilitation. Their clinical characteristics and rehabilitation outcomes
were compared 1:1 to propensity-matched COPD patients who had previously completed pulmonary
rehabilitation. Matching was based on age, gender, per cent of predicted forced expiratory volume in 1 s
(FEV1), body mass index, MRC dyspnoea score and exercise capacity (assessed by the incremental shuttle
walk (ISW) distance). Bronchiectasis patients with ⩾10 pack-year history of cigarette smoking or with a
clinical diagnosis of COPD were excluded from the analysis. Both groups received exercise training in a
programme fulfilling British Thoracic Society quality standards for pulmonary rehabilitation [14]. Study
patients received educational sessions on numerous topics, including airway clearance. The outcomes
measured after completion of the programme included completion rate, health-related quality of life
assessed by the chronic respiratory disease questionnaire (CRQ), which includes domains of dyspnoea,
fatigue, emotion and mastery, and the ISW distance, a measure of exercise capacity.

Over 5 years, 548 patients with a primary diagnosis of bronchiectasis were referred to pulmonary
rehabilitation, with 213 of these included in the study; most exclusions were due to co-existing COPD. The
groups were well-matched by the relevant variables. The bronchiectasis patients had a mean FEV1 of 68%
of predicted and a median MRC dyspnoea score of 3. 74% completed the programme in each group;
non-completion was mostly due to exacerbations. Post-intervention, both groups demonstrated significant
improvements over baseline in the ISW distance and all four domains of the CRQ. Between-group changes
in these variables, the primary outcomes of the study, were similar and not significantly different, with the
exception of CRQ-fatigue, which improved more in the COPD group.

This study, therefore, supports the belief that patients with bronchiectasis stand to improve after completing
pulmonary rehabilitation, with positive outcomes rivalling those found for COPD. Since the beneficial
effects of pulmonary rehabilitation in COPD are well-established in clinical trials, including moderately
large and clinically significant improvements in dyspnoea, exercise tolerance and quality of life [15], these
are very important results. Perhaps dissemination of these positive findings among clinicians will increase
referrals to pulmonary rehabilitation, as bronchiectasis was not listed among the five most common
diseases leading to referral to European and North American centres, from a survey published in 2013 [16].

As is the case with most studies demonstrating important results, questions always arise. In this study,
questions regarding generalisability come to mind. The median MRC dyspnoea score in the bronchiectasis
patients was 3 on a 1–5 scale (“I walk slower than people of the same age on the level because of
breathlessness or have to stop for breath when walking at my own pace on the level”) [17], higher than in
two large studies of unselected bronchiectasis patients, in which it was 2 [18] and 1 [19]. Thus the study
patients may not be representative of the broader population of bronchiectasis patients. For example, in a
large research registry of bronchiectasis in the USA, 46% did not report dyspnoea at rest or on exertion [20].
In these patients, other factors, such as cough, fatigue and exacerbations, may be more potent drivers of
health-related quality of life. Exercise training provided to these patients may have fewer beneficial effects
than in those with more dyspnoea burden.

While cough adds to the disease burden of bronchiectasis patients, the CRQ used in this study has no
questions directly related to cough. However, the dyspnoea domain of the CRQ showed a greater effect size
compared to the other three domains in a randomised, controlled trial of patients with mild to moderate
bronchiectasis [21]. Furthermore, a meta-analysis of the psychometric properties of health-related quality of
life instruments in bronchiectasis found dyspnoea to be an important predictor [22].

Another question raised by this study is: which intervention(s) resulted in the improvements observed?
This is a perennial issue with pulmonary rehabilitation trials, since the components are typically offered as
a package, not individually. All patients received both exercise training and education, including airway
clearance training. While it likely that the exercise training was responsible for the improved exercise
capacity, the basis of the improved quality of life is less intuitive, since effective airway clearance may
improve both dyspnoea and quality of life in patients with bronchiectasis [23, 24]. Many patients with
bronchiectasis are poorly adherent to airway clearance [20], so improved adherence may have contributed
to the improvement in quality of life.
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As noted by the authors, a limitation of the current study is the lack of long term follow-up to determine
whether the outcome improvements persisted. Based on experience with short-duration outpatient
pulmonary rehabilitation of COPD patients, it would be anticipated that these benefits would wane over
time [25], unless ongoing intervention was provided [26]. Potentially adding to this problem, many
patients with bronchiectasis endure an extremely high treatment burden due to the use of time-consuming
interventions, including airway clearance regimens and nebulised antibiotics. This introduces the
possibility that they might be even less able than COPD patients to adhere to a regular exercise
programme, simply due to time constraints. Furthermore, the social aspects of group exercise may be an
important determinant of participation in regular exercise, yet some bronchiectasis patients are
embarrassed by their cough and less likely to participate in group activities [27].

PATEL et al. [13] have provided robust evidence that bronchiectasis patients will adhere to an outpatient
pulmonary rehabilitation intervention and, in the short term at least, will realise improvements in exercise
capacity and health-related quality of life, similar to patients with COPD. Because of the research question
they addressed, the researchers excluded patients with COPD. We know that COPD and bronchiectasis
frequently overlap [28, 29]. Indeed, 225 out of 548 patients (41%) originally evaluated in the current study
were excluded because of co-existing COPD or smoking history. Knowing that patients with either
disorder stand to benefit from pulmonary rehabilitation, it is reasonable to assume that the large group
with both processes should also improve. How the pulmonary rehabilitation intervention should be
tailored to meet the needs of individuals with this overlap needs to be determined.

Conflict of interest: M.L. Metersky has nothing to disclose. R.L. ZuWallack reports advisory work for Philips
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