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Noncystic fibrosis bronchiectasis is a chronic respiratory Key message
disease that carries high socioeconomic and medical

burdens and is caused by diverse respiratory illnesses. To

- We suggest offering long-term macrolides to children with
noncystic fibrosis bronchiectasis with frequent exacerbations

improve clinical outcomes, early recognition, active treat
ment of exacerbations, and prevention of further exacerba-
tions are essential. However, evidence for the treatment
and prevention of acute exacerbation of noncystic fibrosis
bronchiectasis, especially in children, is lacking. Therefore,
the evidence- and consensus-based guidelines for medical
and nonmedical treatment strategies for noncystic fibrosis
bronchiectasis in children and adolescents were developed
by the Korean Academy of Pediatric Allergy and Respiratory
Disease using the methods recommended by the Grading of
Recommendations Assessment, Development, and Evalu-
ation working group with evidence published through July 2,
2020. This guideline encompasses evidence-based treatment
recommendations as well as expert opinions, addressing
crucial aspects of the treatment and management of non-
cystic fibrosis bronchiectasis in children. This includes
considerations for antibiotics and airway clearance strate-
gies, particularly in areas where evidence may be limited.
Large, well-designed, and controlled studies are required to
accumulate further evidence of management strategies for
noncystic fibrosis bronchiectasis in children and adolescents.

Key words: Adolescents, Bronchiectasis, Child, Guide-
lines, Noncystic fibrosis

(conditional recommendation, moderate quality of evidence).

- We do not recommend the routine use of mucolytic agents,
inhaled corticosteroids, or nonsteroidal anti-inflammatory
drugs to prevent exacerbation of bronchiectasis in children
(inconclusive, very low quality of evidence).

- We recommend the use of nebulized hypertonic saline to
prevent exacerbations and improve the lung function of
children with noncystic fibrosis bronchiectasis (weak recom-
mendation, moderate quality of evidence).

Introduction

Bronchiectasis is a chronic lung disease characterized
by a persistent wet cough combined with abnormal bron-
chial dilatation caused by diverse respiratory and genetic
disorders.? Owing to its chronic clinical course and recur-
rent exacerbations, a considerable disease burden has been
reported in patients with bronchiectasis and their family
members. Noncystic fibrosis bronchiectasis is sometimes
underestimated, partially due to the lack of recognition and
information about the condition. However, clinical research
on noncystic fibrosis bronchiectasis has been increasing with
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for noncystic fibrosis bronchiectasis in children and adolescents

Conditional recommendation,
moderate quality of evidence

Weak recommendation,
moderate quality of evidence

* Recommend nebulized
hypertonic saline to prevent
exacerbation and improve lung
function

+ Suggest long-term (24 wk)
macrolide treatment in cases of
frequent exacerbations for
prevention of exacerbations

-

* Not recommend alternative

~

Inconclusive,
low-quality evidence

Inconclusive,
very low-quality evidence

« Insufficient evidence to
recommend the appropriate
duration of antibiotics for acute
exacerbation

« Insufficient evidence to
recommend the use of inhaled
antibiotics for preventing
exacerbation

* Not recommend the routine use of
mucolytic agents for preventing
exacerbation

+ Not recommend the routine use of
inhaled corticosteroids for
preventing exacerbation

* Not recommend the routine use of
nonsteroidal anti-inflammatory
drugs for preventing exacerbation

respiratory physiotherapy in place
of traditional respiratory
rehabilitation for prevention of
exacerbation

J

Grapical abstract

Table 1. Summary of Population, Intervention, Comparison, and Outcome framework used to formulate the guideline questions
and recommendations

Questions Title Recommendations

Q1 Is long-term (24 weeks) macrolide treatment beneficial for preventing  We suggest offering long-term macrolide for children and adolescents with
exacerbations of noncystic fibrosis bronchiectasis in children and ~ noncystic fibrosis bronchiectasis who have frequent exacerbations
adolescents as compared to no treatment? (conditional recommendation, moderate quality of evidence).

Q2 Is long-term antibiotics treatment beneficial for the treatment of acute  There is insufficient evidence to recommend the appropriate duration of
exacerbations of bronchiectasis in children and adolescents as  antibiotics for acute exacerbation of noncystic fibrosis bronchiectasis in
compared to short-term antibiotics treatment? children and adolescents (inconclusive, very low-quality evidence).

Q3 Is inhaled antibiotic treatment beneficial for preventing exacerbations of ~ There is insufficient evidence to recommend the use of inhaled antibiotics for
noncystic fibrosis bronchiectasis in children and adolescents as  preventing exacerbation of noncystic fibrosis bronchiectasis in children and
compared to no treatment? adolescents (inconclusive, very low-quality evidence).

Q4 Are mucolytic agents treatment beneficial for preventing exacerbations  We do not recommend the routine use of mucolytic agents for preventing
of noncystic fibrosis bronchiectasis in children and adolescents  exacerbation of bronchiectasis in children and adolescents (inconclusive, very
compared to no treatment? low-quality evidence).

Q5 Are inhaled corticosteroids (ICS) beneficial for preventing exacerbations  We do not recommend the routine use of ICS for preventing exacerbation of
of noncystic fibrosis bronchiectasis in children and adolescents  bronchiectasis in children and adolescents (inconclusive, very low-quality
compared to no treatment? evidence).

Q6 Are nonsteroidal anti-inflammatory drugs (NSAIDs) beneficial for ~We do not recommend the routine use of NSAIDs for preventing exacerbation
preventing exacerbation of bronchiectasis in children and adolescents  of bronchiectasis in children and adolescents (inconclusive, very low-quality
as compared to no treatment? evidence).

Q7 Is the use of nebulized hypertonic saline beneficial for preventing We recommend the use of nebulized hypertonic saline to prevent exacerbation
exacerbations of bronchiectasis in children and adolescents as  and improve lung function in children and adolescents with noncystic fibrosis
compared to no treatment? bronchiectasis (weak recommendation, moderate quality of evidence).

Q8 Is alternative airway clearance technique beneficial for preventing We do not recommend alternative respiratory physiotherapy in place of tradi-

exacerbation of noncystic fibrosis bronchiectasis in children and
adolescents compared to traditional respiratory rehabilitation therapy?

tional respiratory rehabilitation for preventing exacerbation of bronchiectasis
in children and adolescents (inconclusive, low-quality evidence).

respect to the burden of the disease, its effects on quality of
life, and concerns regarding its appropriate management.”)
Consensus is lacking on appropriate management strateg:
ies, except for antibiotic use, during acute exacerbations in
patients with noncystic fibrosis bronchiectasis, especially
children. The heterogeneous features and rarity of noncystic
fibrosis bronchiectasis, especially in children, have led to
difficulty developing management guidelines and prevention
strategies. Nonetheless, the early recognition and proper
management of noncystic fibrosis bronchiectasis in children
are essential for improving clinical outcomes and reducing

disease burden. Management strategies based on the avail
able evidence from studies that focused only on children
and adolescents with noncystic fibrosis bronchiectasis are
limited. Most evidence guiding the management of noncystic
fibrosis bronchiectasis in children and adolescents was ex
trapolated from studies performed in children with cystic
fibrosis bronchiectasis and adults with noncystic fibrosis or
cystic fibrosis bronchiectasis. These guidelines, developed
by the Guideline Development Committee of the Korean
Academy of Pediatric Allergy and Respiratory Disease, aim
to encourage an evidence-based approach to the manage-
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ment of noncystic fibrosis bronchiectasis in children and
adolescents (Table 1).

Diagnosis of bronchiectasis

The definition of bronchiectasis varies slightly among
studies. However, to improve clinical outcomes and aid
therapeutic development for bronchiectasis, a consensus on
the definition is required. The gold standard of the diagnosis
of bronchiectasis is high-resolution computed tomography of
the chest, more ideally performed during a clinically stable
state.”) In a recently published international consensus re-
commendation, the radiologic definition of bronchiectasis
in adults included an inner airway—arterial diameter ratio
of >1.5, with the highest score for each graded criterion,
followed by an outer airway—arterial diameter ratio of >1.5
and a lack of tapering and visibility of the peripheral air-
ways.” However, a bronchoarterial ratio >0.80 is considered
abnormal in children.”? Therefore, the definition of bron-
chiectasis in children includes a bronchoarterial ratio >0.80
with compatible clinical symptoms, including persistent or
recurrent (>3) episodes of a wet or productive cough and crac:
kles with or without digital clubbing (Table 2).” Symptoms
can be intermittent when patients with bronchiectasis are
clinically stable.

Definition of acute exacerbation in bronchiectasis

Numerous definitions of bronchiectasis exacerbations
exist. An acute exacerbation of bronchiectasis is defined bas-
ed on a deterioration in three or more of the following key
symptoms: cough, sputum volume or sputum purulence,
breathlessness or exercise intolerance, fatigue or malaise, and
hemoptysis lasting at least 48 hours.® A severe exacerbation
of bronchiectasis is defined as the presence of any of the
following symptoms or signs: tachypnea, acute respiratory
failure, exacerbated chronic respiratory failure, a significant
decline in arterial oxygen saturation or respiratory function
or hypercapnia, fever >38°C, or hemoptysis.”

Table 2. Diagnosing bronchiectasis in children and adults

Epidemiology of bronchiectasis in children and
adolescents

The global prevalence and common causes of bronchiec-
tasis differ among geographic regions, age, and depth of
investigation. Cystic fibrosis is among the most common
causes of bronchiectasis in Western countries, whereas
noncystic fibrosis bronchiectasis is common in Asia and
developing countries."” The prevalence of postinfection,
as one of the most common causes of bronchiectasis in
children and adolescents, varies among studies.'”’ In a study
highlighting the causes of bronchiectasis in Korean children
and adolescents, the most common cause was pre-existing
respiratory infections (55.3%), followed by post-infectious
bronchiolitis obliterans (14.3%), pulmonary tuberculosis
(12.3%), combined heart diseases (5.6%), primary ciliary
dyskinesia (4.5%), primary immunodeficiency (3.3%), recur-
rent aspiration with or without gastroesophageal reflux (3.0
%), neuromuscular diseases (2.8%), congenital lung diseases
(2.8%), cystic fibrosis (1.4%), and interstitial lung diseases
(1.4%).9 In an estimated 37% of patients with bronchiectasis,
the causes of bronchiectasis were not identified, while
cystic fibrosis was the cause in an estimated 1.4% (5 of 358)
of Korean children and adolescents with bronchiectasis.”
In-depth investigations are needed to identify the disease
underlying bronchiectasis to improve the disease manage-
ment and prognosis.

Pathophysiology

The exact mechanisms of noncystic fibrosis bronchiectasis,
especially in children, have not been identified despite consi-
derable efforts owing to the difficulty in obtaining lower
airway specimens. Airway inflammation in non-cystic fibro-
sis bronchiectasis caused by various underlying diseases
may have distinct features related to the underlying disease.
M However, dysregulated airway inflammation in response
to an altered airway microbiome and respiratory pathogens
may partially explain the pathophysiology regardless of the
underlying cause.!?

The diverse airway inflammatory phenotypes, including
neutrophilic inflammation and less commonly eosinophilic

Feature Children

Adults

Radiologic features 1.Increased bronchoarterial ratio (>0.8, especially in children aged 0-5 yr)

2. Alack of tapering of the airways
3. Visibility of airways in the periphery
Clinical features

Persistent or recurrent (>3 episodes/yr) episodes of chronic (>4 wk) wet or
productive cough, which fails to respond to 4 weeks of oral antibiotics

1.Inner or outer airway-artery diameter ratio >1.5
2. Alack of tapering of the airways

3. Visibility of airways in the periphery

At least 2 of the followings

(1) a cough most days of the week

(2) sputum production most days of the week

(3) a history of exacerbation

The symptoms can be intermittent when patients are clinically stable
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inflammation, contribute to the development, prognosis,
and treatment response of noncystic fibrosis bronchiectasis
in children and adolescents.®™ In addition to airway
inflammation, increased systemic inflammation, reflected
in tumor necrosis factor-a (TNF-a), interferon-y, perforin,
and granzyme levels, has been observed in children and
adolescents with bronchiectasis.'® This suggests that low-
grade systemic inflammation is involved in bronchiectasis.

Evidence for management guidelines of
noncystic fibrosis bronchiectasis

Pediatric pulmonary specialists from the Korean Academy
of Pediatric Allergy and Respiratory Disease Society form-
ed the Guideline Development Committee. Committee
members participated in discussions and arrived at a con-
sensus to formulate the key questions to be addressed in
the guidelines. Eight key questions were identified using
the Population, Intervention, Comparison, and Outcome
(PICO) framework. The members also participated in a
literature search, data extraction, evidence synthesis, and
recommendation development. Preventing bronchiectasis
exacerbations and treatment efficacy are important out
comes. This evidence- and consensus-based guideline was
developed using methods recommended by the Grading of
Recommendations Assessment, Development, and Evalu-
ation (GRADE) working group.”

1. Literature search

A systematic literature search of the PubMed, Embase,
and Cochrane Library databases was conducted to answer
eight key questions. Articles published through July 2, 2020,
were considered for inclusion. To identify papers publish-
ed in Korean, Chinese, and Japanese, the KoreaMed, Igaku
Chuo Zasshi, and Chinese National Knowledge Infrastruc-
ture databases were also searched.

2. Study selection

Three experts systematically reviewed the selected studies
against each key question. The literature was independently
selected by 2 experts; if a difference was noted in the
selection results, the final studies were included through an
agreement process involving discussion and arbitration by a
third expert.

3. Grading quality of evidence and strength of recom-
mendations
The Cochrane Association for Randomized Comparative
Clinical Trials was used to evaluate the quality of the selected
studies. For the synthesis of evidence, a meta-analysis was
performed of study type (e.g., randomized controlled trials

[RCTs] or case-control studies), participants’ characteristics,
interventions, and results from each selected study, and the
GRADE approach was used to evaluate the quality of the
evidence.

4. Risk of bias assessment

The risk of bias was assessed using the Cochrane Collabo-
ration’s risk of bias tool for RCTs. Disagreements between
reviewers were resolved through committee discussion and
consensus.

5. Guideline scope

This guideline is intended for clinicians involved in the
management of children and adolescents with noncystic
fibrosis bronchiectasis, assisting in determining optimal
management strategies.

Key Questions

Question 1. Is long-term (=4 weeks) macrolide treat
ment better able to prevent exacerbations of noncystic
fibrosis bronchiectasis in children and adolescents
than no treatment?

Recommendation: We recommend offering long-term ma-
crolide antibiotics to children and adolescents with non-cystic
fibrosis bronchiectasis who have frequent exacerbations (con-
ditional recommendation, moderate quality of evidence).

Summary of evidence: In addition to their antibacterial
effects, macrolide antibiotics have immuneregulatory effects,
including regulating pro- and anti-inflammatory immune
responses.”® Long-term macrolides have been praised for
their role in preventing acute exacerbations of noncystic fibro-
sis bronchiectasis in children and adolescents. Moreover,
controlling acute exacerbations is key to the management of
these patients. We identified four double-blinded RCTs that
investigated the use of macrolides for more than 4 weeks
for the management of noncystic fibrosis bronchiectasis in
children and adolescents.!*??

Although each study investigated the effects of different
macrolides (azithromycin 30 mg/kg once weekly??; clari-
thromycin 15 mg/kg once daily®?; erythromycin 125 mg once
daily for patients weighing <15 kg and 250 mg once daily for
those weighing >15 kg;?? and roxithromycin 4 mg/kg twice
daily") across the different study period (24 months,?® 3
months,?Y 52 weeks,”? and 12 weeks,"” respectively), the
meta-analysis of these four studies'®?? demonstrated the
potential beneficial role of long-term macrolide treatment in
managing noncystic fibrosis bronchiectasis in children and
adolescents. One study involving the use of roxithromycin
in children with noncystic fibrosis bronchiectasis demon-
strated that a 12-week treatment course improved airway

4217 Leek, etal Management guidelines for noncystic fibrosis bronchiectasis

WWWw.e-cep.org


http://www.e-cep.org

hyperresponsiveness, sputum purulence score, and sputum
leucocyte score.'” An acute exacerbation of bronchiectasis
occurred in 2 patients in the placebo group versus zero
patients in the roxithromycin treatment group.'”

Another study assessing the impact of clarithromycin in
children with bronchiectasis observed improved inflamma-
tory parameters in bronchoalveolar lavage and sputum
samples. However, the study did not measure clinical impro-
vements, including exacerbations of bronchiectasis.?) A
meta-analysis of three RCTs!%2?? of the effects of long-term
macrolide treatment on the frequency of acute exacerbations
of bronchiectasis reported that long-term macrolide treat
ment can effectively reduce the frequency of exacerbations
(odds ratio [OR], 0.30; 95% confidence interval [CI], 0.10—
0.87).2 The mean number of exacerbations of bronchiectasis
per patient during the macrolide treatment period decreased
without serious or other adverse events.”® Moreover, long-
term macrolide use improved the sputum purulence score,
although the antibiotic use did not affect the pulmonary
function index and cytokine levels such as TNF-a and
interleukin-8 (IL-8) in sputum and bronchoalveolar lavage
samples.?)

Remark: One study that investigated the ability of long-term
macrolides to prevent exacerbations of noncystic fibrosis
bronchiectasis in children and adolescents demonstrated an
increased incidence of antibiotic resistance (azithromycin-
resistant Streptococcus pneumoniae: OR, 13.20; 95% CI,
1.61-108.19; azithromycin-resistant Staphylococcus aureus:
OR, 4.16; 95% CI, 1.06—16.32; azithromycin-resistant bacteria:
OR, 7.13; 95% CI, 2.13-23.79) after long-term azithromycin
treatment.?” Considering the risks and benefits of long-
term macrolide treatment, macrolides can be used to
prevent frequent acute exacerbations of noncystic fibrosis
bronchiectasis in children and adolescents.

Question 2. Is long-term (24 weeks) antibiotic
treatment more beneficial for acute exacerbations
of bronchiectasis in children and adolescents than
short-term antibiotic treatment?

Recommendation: Insufficient evidence is available to
recommend the appropriate duration of antibiotic admini-
stration for acute exacerbations of noncystic fibrosis
bronchiectasis in children and adolescents (inconclusive, very
low quality evidence).

Summary of evidence: No RCTs have examined the
effects of short-versus long-term antibiotic use on acute ex
acerbations of noncystic fibrosis bronchiectasis in children
and adolescents. A study reported that 10 experts reached
consensus on antibiotic treatment for 10-14 days for acute
exacerbations of noncystic fibrosis bronchiectasis.?? The
consensus was defined as >70% agreement among experts,
although firm evidence was lacking.?® In the future, est

ablishing the appropriate duration of antibiotic use for
managing exacerbations of noncystic fibrosis bronchiectasis
in children and adolescents will be necessary.

Remark: For the treatment of the exacerbation of non-
severe bronchiectasis in children, amoxicillin—clavulanate
or azithromycin can be administered.” However, appropri-
ate antibiotics should be selected considering the antibiotic
susceptibility of respiratory infectious pathogens in each
patient.

Question 3. Can inhaled antibiotic treatment prevent
exacerbations of noncystic fibrosis bronchiectasis in
children and adolescents compared to no treatment?

Recommendation: Insufficient evidence exists to recom-
mend the use of inhaled antibiotics for preventing noncystic
fibrosis bronchiectasis in children and adolescents (incon-
clusive, very low quality of evidence).

Summary of evidence: Evidence is lacking to recommend
the use of inhaled antibiotics for acute exacerbation of non-
cystic fibrosis bronchiectasis in children and adolescents.
In adults with noncystic fibrosis bronchiectasis, a placebo-
controlled, double-blinded RCT identified that inhaled
tobramycin administered twice daily for 4 weeks significantly
decreased the density of Pseudomonas aeruginosain sputum
samples and improved the medical conditions compared to
no treatment.?) In another multicenter, randomized, dou-
ble-blinded, placebo-controlled study of 42 adults with
noncystic fibrosis bronchiectasis and ciprofloxacin-sensitive
P. aeruginosa, dual-release inhaled ciprofloxacin, formulat:
ed to optimize airway antibiotic delivery with a schedule of
28 days on/28 days off for 24 weeks, significantly reduced
bacterial density at day 28 and delayed the time to the first
pulmonary exacerbation.”” Further investigations are nece-
ssary to verify the effects of inhaled antibiotics treatment for
acute exacerbations of noncystic fibrosis bronchiectasis in
children and adolescents.

Remark: Inhaled antibiotics can prevent exacerbations of
noncystic fibrosis bronchiectasis. Furthermore, nebulized
amikacin or tobramycin can also be safely used to prevent
such exacerbations.”® The availability of inhaled antibiotics
varies among countries and may be limited by high costs.

Question 4. Can mucolytic agents prevent exacer-
bations of noncystic fibrosis bronchiectasis in children
and adolescents compared to no treatment?

Recommendation: We do not recommend the routine
use of mucolytic agents for preventing exacerbations of
noncystic fibrosis bronchiectasis in children and adolescents
(inconclusive, very low-quality evidence).

Summary of evidence: None of the RCTs were relevant to
the PICO question. In a study of 88 adults with bronchiectasis,
bromhexine combined with antibiotics improved expectora-
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tion and reduced sputum quantity, exhibiting no differences
in adverse effects between the placebo and bromhexine
groups.”” In a short-term (15-day) prospective study of older
patients with bronchiectasis, significant improvements in
pulmonary function, including forced expiratory volume
in 1 second (FEV;) and forced vital capacity (FVC), with
mucus density, mucus purulence, and produced mucus
volume, were observed in those receiving oral erdosteine and
chest physiotherapy compared with those receiving chest
physiotherapy alone.®” In 2 RCTs of adults with noncystic
fibrosis bronchiectasis, recombinant human DNase usage
failed to demonstrate significant benefits in pulmonary func:
tions compared with placebo.**?

Remark: No studies have evaluated the effectiveness of
mucolytic agent use in preventing exacerbations of noncystic
fibrosis bronchiectasis in children and adolescents. The
limited evidence on the effects of mucolytic agents for non-
cystic fibrosis bronchiectasis in children and adolescents
was obtained from a small number of studies in adults with
bronchiectasis. Therefore, whether mucolytic agents can
prevent exacerbations of noncystic fibrosis bronchiectasis in
children and adolescents remains unclear. We agree with the
conditional recommendation of mucolytic agent usage as an
add-on therapy for preventing the deterioration of sputum-
related or repeated respiratory infections in children and
adolescents with noncystic fibrosis bronchiectasis consider-
ing the short-term benefits of mucolytic agent usage in
addition to other treatments in adults with bronchiectasis.

Question 5. Can inhaled corticosteroids (ICS) prevent
exacerbations of noncystic fibrosis bronchiectasis in
children and adolescents compared to no treatment?

Recommendation: We do not recommend the routine
use of ICS for preventing exacerbations of noncystic fibrosis
bronchiectasis in children and adolescents (inconclusive,
very low quality of evidence).

Summary of evidence: Only one observational study has
investigated the use of ICS for treating noncystic fibrosis
bronchiectasis in children (n=27).¥ No significant differ-
ences were noted in the symptom score (4 vs. 3, P=0.27),
oxygen saturation (95% vs. 97%, P=0.06), lung function
(FEV1% predicted: 82% vs. 83%, P=0.73), the neutrophil ratio
in sputum (299% vs. 46.8%, P=0.20), TNF-a in sputum (58
pg/mL vs. 44.5 pg/mL, P=0.55), and IL-8 (2.7 ng/mL vs. 2.4
ng/mL, P=0.82) before start of treatment and 12 weeks after
completion of treatment. However, bronchial hyperreactivity
significantly increased (37% vs. 63%, P=0.016), and neutrophil
apoptosis in the sputum significantly reduced (42.8% vs.
20.2%, P=0.03) beyond 12 weeks after continuing ICS in 27
children with noncystic fibrosis bronchiectasis who had used
ICS for at least 6 months.

Remark: Whether ICS treatment can prevent exacerba-

tions of bronchiectasis in children and adolescents remains
unclear. However, we agree with the conditional recom-
mendation for the use of ICS in children and adolescents
with noncystic fibrosis bronchiectasis and bronchial hyper-
reactivity.

Question 6. Can nonsteroidal anti-inflammatory
drugs prevent exacerbations of bronchiectasis in
children and adolescents compared to no treatment?

Recommendation: We do not recommend the routine
use of nonsteroidal anti-inflammatory drugs (NSAIDs) to
prevent exacerbations of noncystic fibrosis bronchiectasis
in children and adolescents (inconclusive, very low quality
of evidence).

Summary of evidence: NSAIDs have dose-dependent anti-
bacterial effects against gram-negative bacteria including
P. aeruginosa® as well as anti-inflammatory properties.>?
In one observational study of 25 adults with chronic lung
disease, including eight with bronchiectasis, those treated
with inhaled indomethacin (1.2 pg/mL 3 times/day) for
14 days demonstrated a reduced amount of sputum, from
189419 g/day to 95+21 g/day (P<0.001), and from 7.1+0.5
to 4.5+0.4 (P<0.01) according to Borg's ratio scale, a self-
reported tool to measure the intensity of perceived effort,
without adverse effects, such as hypotension and broncho-
constriction.>” However, no improvement was observed in
FEV; and vital capacity.®® In another RCT of children and
adolescents with cystic fibrosis, high-dose ibuprofen (40-60
mg/kg/day) reduced the predicted decline rate of FVC% and
hospitalization length.>®

Remark: The effectiveness of NSAIDs in preventing
exacerbations of noncystic fibrosis bronchiectasis in child-
ren and adolescents remains unclear. The long-term use of
high-dose ibuprofen can increase the risk of gastrointestinal
disorders and bleeding. Therefore, careful consideration
of the risks and benefits of NSAID use is necessary. Ad-
ditionally, the drug should be used only in selected patients
with repeated drug-resistant bacterial infections and exces:
sive airway inflammation.

Question 7. Can nebulized hypertonic saline use
prevent exacerbations of bronchiectasis in children
and adolescents compared to no treatment?

Recommendation: We recommend the use of nebulized
hypertonic saline to prevent exacerbation of bronchiectasis
in children and adolescents with improved lung function
(weak recommendation, moderate quality of evidence).

Summary of evidence: Hyperosmolar agents can enhance
mucociliary clearance by altering mucus viscosity, thereby
increasing airway clearance.*”*® One study demonstrated
that nebulized hypertonic saline (7%) is more beneficial in
terms of expectorated sputum weight and ease of expecto-
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ration than isotonic saline nebulization (0.7%) in patients
with stable bronchiectasis.® A total of 52 children and
adolescents with noncystic fibrosis bronchiectasis were
randomized to receive 200 ug of inhaled salbutamol, fol
lowed by 3% hypertonic saline nebulization or 200 pg of
inhaled salbutamol (control group) for 8 weeks prior to
chest physiotherapy.*” After a 4-week washout period, they
were crossed over to the opposite arms in the second phase.
The 3% hypertonic saline nebulization arm in both groups
displayed statistically significant improvements in FEV; and
FVC compared with the control arm. The mean number of
exacerbations was significantly lower in the 3% hypertonic
saline nebulization arm versus the control arm (0.42+0.64
vs. 1.30+1.05, P=0.01) in phase 1. However, this difference
was not significant in phase II (0.65+0.74 vs. 1.03+0.77,
P=0.074).

Remark: In one RCT of infants with cystic fibrosis, the
inhalation of 6% hypertonic saline was well tolerated, and no
significant differences were noted in the number of adverse
events between the control (inhalation of 0.9% isotonic saline)
and trial (inhalation of 6% hypertonic saline) groups.*” The
lung clearance index and weight gain were significantly
improved in the nebulized hypertonic saline versus the
control group.*? However, no significant differences were
noted in the pulmonary exacerbation and chest magnetic
resonance imaging scores between the control and trial
groups.*Y Moreover, the inhalation of hypertonic saline may
cause discomfort by overstimulating the cough reflex and
may cause bronchospasm.*>*® Therefore, the nebulized
saline should be used with caution in children with bronchial
hyperreactivity and infants with small airway diameters.

Question 8. Is an alternative airway clearance
technique beneficial for preventing exacerbations
of noncystic fibrosis bronchiectasis in children and
adolescents compared to traditional chest physio-
therapy?

Recommendation: We do not recommend an alternative
airway clearance technique over conventional respiratory
rehabilitation to prevent exacerbations of noncystic fibrosis
bronchiectasis in children and adolescents (inconclusive,
low-quality evidence).

Summary of evidence: The promotion of airway clear-
ance in noncystic fibrosis bronchiectasis is necessary to
increase mucus transport and prevent the exacerbation and
progression of bronchiectasis.*¥ Current evidence indicates
that airway clearance therapy can lead to short-term impro-
vements in mucus transport compared to not employing any
airway clearance techniques.*> To improve airway clearance,
alternative techniques and traditional chest physiotherapy
can be used. Traditional chest physiotherapy requires the
assistance of another person, such as a caregiver, and in-

cludes vibration, percussion, and postural drainage, whereas
alternative airway clearance techniques, such as positive
expiratory pressure devices, can be self-administered.

No RCT to date has compared alternative respiratory phy-
siotherapy with traditional respiratory rehabilitation therapy.
In one observational study of eight adults and adolescents
with noncystic fibrosis bronchiectasis, lung function was
significantly improved by 6.8% (P<0.01) in patients receiving
individually tailored professional physiotherapy.*® One
demonstrated that positive expiratory pressure was better
able to decrease frequency in pulmonary exacerbations and
extend the time to the first pulmonary exacerbation than
high-frequency chest wall oscillation in children and adults
with cystic fibrosis.*”)

Another RCT including six children with cystic fibrosis
and 6 children with bronchiectasis of unknown origin de-
monstrated that positive expiratory pressure significantly
improved lung volume, whereas postural drainage and per-
cussion did not.*® However, positive expiratory pressure and
postural drainage and percussion did not improve pulmonary
function.”® These findings were maintained when patients
with cystic fibrosis and those with bronchiectasis of unknown
origin were considered a group.*® A controlled randomized
crossover study demonstrated that both conventional pulmo-
nary rehabilitations, including postural drainage, percussion,
and vibration, and high-frequency chest wall oscillation
significantly increased pulmonary functions with no dif-
ferences between the 2 pulmonary rehabilitation methods.
) In the 2 RCTs of children and adolescents with chronic
lung disease, including primary ciliary dyskinesia, a high-
frequency chest wall oscillator effectively improved lung
function versus traditional respiratory rehabilitation.*>>”

Remark: Individualized pulmonary rehabilitation, such as
high-frequency chest wall oscillators and the Acapella device,
can be applied to prevent exacerbations of noncystic fibrosis
bronchiectasis in children and adolescents considering the
pathophysiology of the underlying airway inflammation.

Conclusion

Current evidence is limited for preventing acute exacer-
bations of bronchiectasis, especially in children and adolescents
with noncystic fibrosis bronchiectasis. The present manage-
ment guidelines for noncystic fibrosis bronchiectasis in
children and adolescents, which were developed based on
the GRADE approach with eight PICO questions to im-
prove clinical outcomes, provide optimal management
strategies with weighted benefits and risks for each recom-
mendation. These guidelines will help improve the clinical
outcomes of children and adolescents with noncystic fibrosis
bronchiectasis. However, large RCTs are required to improve
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the evidence base for each management strategy.
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