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While once thought to be rare, bronchiectasis has been increasing globally over the last
15 years. Bronchiectasis is a major contributor to chronic lung morbidity and mortality
but remains a neglected disease in respiratory health globally. Currently, few high-level
evidence-based management strategies are available for children with bronchiectasis.
Strategies to improve clinical outcomes associated with exacerbations are important. In
other respiratory conditions such as asthma and chronic obstructive pulmonary disease,
use of personalized written management plans have been shown to improve clinical
outcomes. Personalized management plans have also been recommended as part of
treatment plans in adults with bronchiectasis. We thus undertook a review of the current
literature to determine available evidence, and to establish whether a personalized written
bronchiectasis action management plan (BAMP) improves clinical outcomes in children
with bronchiectasis. Our search identified 43 articles; 16 duplicates were removed and
a further 23 were excluded on titles and abstracts alone. Four full-text articles were
reviewed but excluded. In the absence of any published studies, it remains unknown
whether the use of BAMP is beneficial for improving clinical outcomes for children with
bronchiectasis. These results have highlighted this clinical gap and identified the need for
high-quality research to inform practice. Until high-quality evidence is available, clinicians
are advised to adhere to current national and/or international guidelines.
Keywords: children, bronchiectasis, management plan, action plan, randomized controlled trials, clinical trials

INTRODUCTION
Bronchiectasis is a chronic condition of the airways characterized by abnormal dilatation of the
bronchi and clinically by recurrent or persistent chronic productive or wet cough with episodes
of acute exacerbations (1). There are multiple etiologies associated with bronchiectasis, such
as congenital malformation, cystic fibrosis (CF) and immune deficiency (2). In some settings,
such as socially-disadvantaged populations, recurrent acute lower respiratory infections (ALRIs)
(i.e., post-infections) and/or idiopathic etiologies are the most common attributed cause (2).
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Bronchiectasis is a major contributor to chronic lung morbidity
(1) and mortality (3, 4) with the largest reported prevalence
among Indigenous populations of high-income countries (1 in
63–68) (5, 6) and in low-middle income countries (2). Despite
this burden of disease, there are limited published high-level
evidence-based management strategies.
Currently, it is advocated that children with bronchiectasis
are managed in accordance to published guidelines (7) so as
to improve symptom control, reduce exacerbation frequency,
preserve lung function and improve quality of life (QoL) (7, 8).
Strategies to improve short- and long-term clinical outcomes
associated with exacerbations are important and needed in
the management of bronchiectasis, as exacerbations not only
adversely impacts the child, but also adds to family stress and
family burden (9). Also, severe exacerbations are associated
with lung function decline (10). Thus, identifying effective and
feasible evidence-based strategies that can reduce the duration
and burden of exacerbations and/or improve clinical outcomes
for children with bronchiectasis would be beneficial.
One such strategy is to use a personalized, written
management plan. These plans are a low-cost resource,
designed for patients (or their families) to take home and
use as an aid for recognizing signs and symptoms, guide
when changes in management are needed and when to seek
further medical advice (11). Such plans are used to assist in the
home-management of chronic diseases, such as asthma (12, 13)
and chronic obstructive pulmonary disease (COPD) (11). For
example in people with asthma, personalized written asthma
action plans are recommended in all settings, as there is robust
evidence that its use improves clinical outcomes [reducing acute
doctor visits, respiratory-related hospitalizations (12, 13)] and
improves QoL (13). For children with bronchiectasis, standard
care usually involves a verbal summary of the management plan
with families, with or without a summary letter being sent to the
primary treating physician (i.e., general practitioners in primary
health care). Indeed, the literature on adults with bronchiectasis
identified the need for more information outside of the specialist
setting i.e., educational resources to improve knowledge and
facilitate better management of their conditions (14).
We propose that the use of personalized action management
plans would also improve clinical outcomes for children with
bronchiectasis. We undertook a literature search to evaluate
the efficacy of a personalized written bronchiectasis action
management plan (BAMP) for improving clinical outcomes
for children with bronchiectasis. It was anticipated that the
routine use of a BAMP may improve clinical outcomes (e.g.,
reducing respiratory-related hospitalizations and/or improving
QoL) through:

3. Improving self-esteem and/or QoL through better
self/parent management.
4. Providing a written reminder when the annual influenza
vaccine is due.

Why Is It Important to Look at This Issue?
Bronchiectasis remains a neglected disease in respiratory health
globally (2, 15) and contributes to ongoing morbidity and
mortality in children (1). It is also increasingly appreciated that
progression of mild bronchiectasis can be halted and/or reversed
if treatment is early and optimized (16). Thus, improving clinical
outcomes for children with bronchiectasis is important. It is
however not yet known whether a personalized written BAMP
is effective as written action plans are for children with asthma.
Further, while providing each child with a personalized BAMP
may be beneficial, its routine use during a clinical consultation
adds additional time spent which is an issue as doctors are
increasingly asked to do more with less available clinical time.
Therefore, it is important to determine the efficacy of using
BAMP before it can be successfully implemented in routine
clinical care.

LITERATURE SEARCH AND ANALYSIS
Search Strategy
We conducted a literature search on the 19th July 2019 and
planned to include all observational studies and Randomized
control trials (RCT) using parellel group design that compared
the use of a BAMP vs. a control group (non-use or usual
care) for children with bronchiectasis. Children were eligible
for inclusion if they were aged <19-years and had a highresolution computed tomography diagnosis of bronchiectasis.
Children were excluded if their bronchiectasis was related to CF
or interstitial lung disease.
Our primary outcome measures were the number of
participants who had one or more exacerbation over the study
period, rate of exacerbations hospitalization over the study
period. Secondary outcome measures were symptom control
(dyspnea, cough, wheeze), QoL scores [e.g., bronchiectasis QoL,
PC-QoL (17)], pulmonary lung function tests indices [e.g., FEV1 ,
FVC], functional status [e.g., 6-min walking test, sit to stand test
(18)] and mortality.
Databases were searched from inception until our search date
(19th July 2019) and articles were restricted to English. We also
searched the reference list of full-text articles for any additional
studies. See Supplementary Material for search strategy. The
search was conducted using the following databases:

1. Improved and earlier identification of signs and symptoms
and recommended treatment options leading to better selfmanagement of symptoms, thus halting progression and
avoiding urgent doctor visits.
2. Improved communication of management plans between
health service providers and patients, e.g., use of type
of antibiotics, when hospitalization may be required and
results of the most recent bacteria cultured in the patient’s
airway specimen.
Frontiers in Pediatrics | www.frontiersin.org

1. The
Cochrane
Central
Register
of
Controlled
Trials (CENTRAL)
2. The Cochrane Airways Group Specialized Register;
3. MEDLINE (PubMed)
4. ClinicalTrials.gov
5. World Health Organization International Clinical Trials
Registry platform trials portal (WHO ICTRP)
6. Australian
and
New
Zealand
Clinical
Trials
Registry (ANZCTR).
2
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Analysis

articles from the Australian and New Zealand Clinical trials
registry, four articles from Clincaltrials.gov and three articles
from the World Health Organization trials portal. After 16
duplicates were removed, 27 articles were screened and 23 articles
were excluded on title or abstract. Of the 23 articles, four
were the wrong population (adult studies), 12 did not include
bronchiectasis participants and 7 were the wrong intervention.
Four full text articles were reviewed and subsequently excluded
with reasons detailed below and in Figure 1. No study (RCT or
observational) met the inclusion criteria for this review.
Of the four articles that were excluded, one was a Cochrane
Systematic review assessing the efficacy of self-management
interventions for non-CF bronchiectasis involving adults (20).
There were no studies in children in the Cochrane Systematic
review (20) and was thus excluded.
The second article was a Cochrane Systematic review
examined the use of caseworker compared to non-caseworker
assigned discharge plans for children with chronic respiratory
illnesses (i.e., asthma, bronchiectasis) to reduce hospital
readmissions (21). We excluded this review as none of the four
studies involved children with bronchiectasis.
The third article was an RCT, which examined whether use of
a bronchiectasis evaluation tool (BET) compared to standard care
increased self-management of bronchiectasis and increased QoL
(22). We excluded this article as only adults were included.
The fourth RCT was identified on the Australian and
New Zealand Clinical Trials Registry (23). This RCT in
children <19-years with either chronic suppurative lung disease
or bronchiectasis aims to determine whether the use of a

Two authors planned to independently assess risk of bias for each
study using the criteria outlined from the Cochrane handbook
for systematic reviews, according to the following domains, high,
low or unclear (19). We had planned to analyze dichotomous
data as odds ratios (ORs), and continuous data as mean
differences (MDs) or standardized mean differences (SMDs). For
dichotomous data, we had planned to report the proportion of
participants contributing to each outcome in comparisons vs. the
total number randomized. For cluster RCTs, only data adjusted
or for clustering would have been used. We had planned to
exclude cross-over trials as such designs are not appropriate for
this intervention.
We planned to describe any heterogeneity between study
results to determine if this reached statistical significance using
Chi2 . We considered heterogeneity as significant when the Pvalue was < 0.10 (19) and planned to measure heterogeneity
among studies in a meta-analysis using the I 2 statistic. If there
was substantial heterogeneity, we had planned to explore possible
causes using prespecified subgroup analysis (as possible) (19).
Subgroup analysis was planned by study setting (high income
vs. low-middle income countries) and ethnicity (Indigenous
vs. non-Indigenous).

RESULTS
A total 43 potentially relevant articles were identified from our
searches (Figure 1). Nine articles were identified from PubMed;
23 articles from the Cochrane Systematic Review database, four

FIGURE 1 | Study flow diagram.
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important validated outcomes, such cough-related QoL and rate
of a-priori defined respiratory exacerbations.
We suggest that future BAMPs consist of several key
points: (a) baseline characteristics e.g., details of the child’s
bronchiectasis (etiology, severity and location, microbiology of
the child’s latest airway specimen), (b) what the child’s daily
treatment regimen is (e.g., type of medication(s) and frequency,
airway clearance technique), (c) what to do when there is a flare
up (including medications), (d) indications when to see a doctor
and, (e) details of when their annual influenza vaccine is due.
Until high-quality evidence is available, clinicians are advised to
adhere to current national and/or international guidelines.

personalized written BAMP vs. usual care from their respiratory
physician improves clinical outcomes [reducing non-scheduled
doctor visits and cough-specific quality of life (17, 24)]. This
study is actively recruiting participants and was thus excluded.

DISCUSSION
There are currently no publications on the efficacy of a
personalized BAMP for improving clinical outcomes in children
with bronchiectasis.
In other studies, such as on COPD, self-management plans
not only improved QoL but have also reduced respiratory-related
hospitalizations (11, 25). In adults with COPD, personalized
action plans used over a 12-month period reduced the
likelihood hospital admissions (OR = 0.69, 95%CI 0.49,0.97)
and emergency department visits (OR = 0.55, 95%CI 0.38, 0.78)
(11). In another study in COPD patients, use of a personalized
management plan over a 12-month period significantly improved
health-related QoL on the St George Respiratory Questionnaire
(mean difference−2.69 points; 95%CI−4.49, −0.90) (25). Similar
data has also been shown in adult studies with asthma, whereby
QoL scores improved participants who received an action asthma
plan compared to those who did not receive a plan (MD 0.18,
95%CI 0.05, 0.30) (13). In children with asthma, use of a written
asthma action management plan improved QoL scores for in
pediatric care givers (p ≤ 0.0001) (12).
A Cochrane review (20) recently highlighted the lack of
evidence to meaningfully assess the benefit of written BAMP
in adults, with only two small poor-quality studies included in
review. The authors concluded that further high-quality studies
are needed in adults, as well as children (20). Our search further
supports this finding of a paucity of research evaluating action
management plans for bronchiectasis in children.
In the absence of published studies, we are unable to
determine whether the routine use of a written BAMP improves
clinical outcomes for children with bronchiectasis. Thus, there
is a need for high-quality RCTs to determine the effectiveness
of a BAMP that include a comparative group of usual
care to assess improvement in clinical outcomes for children
with bronchiectasis. Such well-designed RCTs should include
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