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ABSTRACT

INTRODUCTION: Bronchiectasis is usually a complication of previous lower respiratory infection and/or inflammation. It causes chronic
cough, copious production of sputum (often purulent), and recurrent infections, and may cause airway obstruction bearing some similarities
with that seen in COPD. It may complicate respiratory conditions such as asthma or COPD. It can be associated with primary ciliary dyski-
nesia, primary immunodeficiencies, certain systemic diseases such as inflammatory bowel disease and rheumatoid arthritis, and foreign
body inhalation. Bronchiectasis can be due to cystic fibrosis but this is excluded from this review. METHODS AND OUTCOMES: We con-
ducted a systematic review and aimed to answer the following clinical question: What are the effects of treatments in people with non-cystic
fibrosis (non-CF) bronchiectasis? We searched: Medline, Embase, The Cochrane Library, and other important databases up to January
2014 (Clinical Evidence reviews are updated periodically; please check our website for the most up-to-date version of this review). We in-
cluded harms alerts from relevant organisations such as the US Food and Drug Administration (FDA) and the UK Medicines and Healthcare
products Regulatory Agency (MHRA). We performed a GRADE evaluation of the quality of evidence for interventions. RESULTS: We found
23 studies that met our inclusion criteria. CONCLUSIONS: In this systematic review we present information relating to the effectiveness
and safety of the following interventions: airway clearance techniques, corticosteroids (inhaled), exercise or physical training, hyperosmolar
agents (inhaled), mucolytics, prolonged-use antibiotics, and surgery.
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« Bronchiectasis is characterised by irreversible widening of medium to small-sized airways, with inflammation,
chronic bacterial infection, and destruction of bronchial walls.

Bronchiectasis is usually a complication of previous lower respiratory infection and/or inflammation, and causes
chronic cough, production of copious sputum (often purulent), and recurrent infections. It may cause airway ob-
struction bearing some similarities with that seen in COPD.

Bronchiectasis may complicate respiratory conditions such as asthma or COPD. It can be associated with primary
ciliary dyskinesia, primary immunodeficiencies, certain systemic diseases such as inflammatory bowel disease
and rheumatoid arthritis, and foreign body inhalation. Bronchiectasis can be due to cystic fibrosis but this is ex-
cluded from this review.

« Exercise or inspiratory muscle training may improve quality of life and exercise endurance in people with non-CF
bronchiectasis.

« Prolonged-use antibiotics may reduce exacerbation rates and severity of symptoms (physician assessment of diary
cards or of overall medical condition, sputum weight or volume).

Prolonged-use antibiotics may also reduce some measures for infection (such as sputum bacterial density)
compared with placebo, although this seems to vary depending on the antibiotic regimen used.

We don’t know whether prolonged-use antibiotics decrease mortality, hospital admission for exacerbations, and
number of days off work compared with placebo. Inconsistent results have led to uncertainty on the effect of
prolonged-use antibiotics on quality of life scores.

Interpretation of studies concerning prolonged-use antibiotics and translation of results to individual patient care
needs to be considered carefully. There may be a different pathogenesis for the condition and unknown co-existent
use of other treatments, such as airway clearance techniques.

* We don't know whether airway clearance techniques, mucolytics, or inhaled hyperosmolar agents are beneficial,
as we found few studies.

« We don't know whether inhaled corticosteroids are more effective than placebo at improving symptom scores at
6 months or at reducing exacerbations.
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« Surgery is often considered for people with extreme damage to one or two lobes of the lung who are at risk of re-
current infection or bleeding, but we found no good-quality trials.

Clinical context

DEFINITION

Bronchiectasis is defined as irreversible widening of medium to small-sized airways (bronchi) in
the lung. It is characterised by inflammation, destruction of bronchial walls, and frequent colonisation
with bacteria. The condition may be limited to a single lobe or lung segment, or it may affect one
or both lungs more diffusely. Clinically, the condition manifests as chronic cough and chronic over-
production of sputum, which is often purulent. s People with severe bronchiectasis may have life-
threatening haemoptysis, and may develop features of chronic obstructive airway disease, such
as wheezing, chronic respiratory failure, pulmonary hypertension, and right-sided heart failure.

INCIDENCE/
PREVALENCE

We found few reliable data. Overall, over the past 50 years, incidence has declined. However, one
study, using data from 640 GP practices in the UK, found that the incidence of people given a di-
agnosis of bronchiectasis increased over time (18 per 100,000 person-years at risk in 2004; 32
per 100,000 person-years at risk in 2011). @ Over an 8-year period, 0.7% of patients (27,258
B]eople) had been given a diagnostic code for bronchiectasis, and prevalence increased over time.

Prevalence is generally low in higher-income countries, but much higher in lower-income
countries, where bronchiectasis is a major cause of morbidity and mortality.

AETIOLOGY/
RISK FACTORS

Bronchiectasis is most commonly a long-term complication of previous lower respiratory infections,
such as pneumonia (especially with measles, Bordetella pertussis, and Mycobacterium tuberculosis
complex). Foreign-body inhalation and allergic, autoimmune (for instance, associated with
rheumatoid arthritis or ulcerative colitis), and chemical lung damage also predispose to the condition.
Bl Underlying congenital disorders such as cystic fibrosis, cilial dysmotility syndromes, alpha, an-
titrypsin deficiency, and congenital immunodeficiencies may also predispose to bronchiectasis,
and may be of greater aetiological importance in higher-income countries than respiratory infection.
Cystic fibrosis is the most common congenital cause (excluded from this review).

PROGNOSIS

Bronchiectasis is a chronic condition, with frequent relapses of varying severity. Long-term prognosis
is variable. Data on morbidity and mortality are still sparse. “ one study reported retrospective
data exploring the factors influencing survival. Bl 1t found lung function characteristics and chronic
Pseudomonas infection may be associated with mortality. The more recently published FACED
score and BSI index (published later than our search for this update) confirm these findings and
provide a more detailed scoring system for morbidity and mortality. " Bronchiectasis frequently
co-exists with other respiratory disease, making it difficult to distinguish prognosis for bronchiectasis
alone.

AIMS OF
INTERVENTION

To alleviate symptoms; to reduce morbidity and mortality, with minimal adverse effects of treatment.

OUTCOMES

Mortality, infection rates, exacerbation rates, symptom severity (including sputum volume,
cough, expectoration rates, haemoptysis), functional improvement (including lung function and
exercise tolerance), hospital admission, days off work, quality of life, adverse effects.

METHODS

Clinical Evidence search and appraisal January 2014. The following databases were used to
identify studies for this systematic review: Medline 1966 to January 2014, Embase 1980 to January
2014, and The Cochrane Database of Systematic Reviews 2013, issue 12 (1966 to date of issue).
Additional searches were carried out in the Database of Abstracts of Reviews of Effects (DARE)
and the Health Technology Assessment (HTA) database. We also searched for retractions of
studies included in the review. Titles and abstracts identified by the initial search, run by an infor-
mation specialist, were first assessed against predefined criteria by an evidence scanner. Full texts
for potentially relevant studies were then assessed against predefined criteria by an evidence an-
alyst. Studies selected for inclusion were discussed with an expert contributor. All data relevant to
the review were then extracted by an evidence analyst. Study design criteria for inclusion in this
review were: published RCTs and systematic reviews of RCTs in the English language, containing
20 or more individuals (10 in each arm), of whom more than 80% were followed up. There was no
minimum length of follow-up. Open studies were included. We included RCTs and systematic reviews
of RCTs where harms of an included intervention were assessed, applying the same study design
criteria for inclusion as we did for benefits. In addition, we use a regular surveillance protocol to
capture harms alerts from organisations such as the FDA and the MHRA, which are added to the
reviews as required. To aid readability of the numerical data in our reviews, we round many per-
centages to the nearest whole number. Readers should be aware of this when relating percentages
to summary statistics such as relative risks (RRs) and odds ratios (ORs). We have performed a
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GRADE evaluation of the quality of evidence for interventions included in this review (see table, p
38 ). The categorisation of the quality of the evidence (high, moderate, low, or very low) reflects
the quality of evidence available for our chosen outcomes in our defined populations of interest.
These categorisations are not necessarily a reflection of the overall methodological quality of any
individual study, because the Clinical Evidence population and outcome of choice may represent
only a small subset of the total outcomes reported, and population included, in any individual trial.
For further details of how we perform the GRADE evaluation and the scoring system we use, please
see our website (www.clinicalevidence.com).

(olSI=S3[e]VIll \What are the effects of treatments in people with non-cystic fibrosis (non-CF) bronchiectasis?

OPTION AIRWAY CLEARANCE TECHNIQUES

* For GRADE evaluation of interventions for Bronchiectasis, see table, p 38 .

¢ We have included the following as airway clearance techniques: tappotage (chest tapping), chest drainage,
postural drainage, bronchopulmonary hygiene vibration, and mucociliary clearance.

« We don't know whether airway clearance techniques are beneficial, as we found insufficient evidence to draw
firm conclusions.

Benefits and harms

Airway clearance techniques versus no airway clearance techniques:

We found two systematic reviews (search dates 2011; ® and 2012 ). The first review identified no RCTs that met
the inclusion criteria for this review.  The second review ! included one small crossover RCT. ** We have reported
the RCT direct from its original report. %!

Symptom severity

Airway clearance technique compared with no airway clearance technique Airway clearance using an oscillatory
positive expiratory pressure device may be more effective at improving measures of symptom severity (Leicester
Cough Questionnaire, 24-hour sputum production) at 3 months, but evidence is weak (low-quality evidence).

Ref Results and statistical Effect

(type) Population Outcome, Interventions ERENSS size Favours

Symptom severity
[10]

20 people Median change in Leicester P =0.002
. 19] Cough Questionnaire (LCQ)

RCT In review score , 3 months

Crossover

design 1.3 units with twice-daily airway

clearance using an oscillatory
positive expiratory pressure de-
vice

airway clearance
0 units with no airway clearance

The RCT reported that, since the
end of the study, a 1.3-unit differ-
ence in LCQ score has been es-
tablished as a clinically significant
change

(101 20 people Change in 24-hour sputum P =0.02

RCT In review [ volume , 3 months

+2 mL with twice-daily airway
clearance using an oscillatory
positive expiratory pressure de-
vice

Crossover
design

airway clearance

—1 mL with no airway clearance

Functional improvement

Airway clearance technique compared with no airway clearance technique Airway clearance using an oscillatory
positive expiratory pressure device may be more effective at increasing shuttle walk test scores at 3 months, but
evidence is weak (very low-quality evidence).
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Ref Results and statistical Effect

(type) Population Outcome, Interventions EREWSS size Favours

Lung function
[10]

20 people Change in incremental shuttle | P = 0.001
RCT In review walk test , 3 months

+40 m with twice daily airway
clearance using an oscillatory
positive expiratory pressure de-
vice

Crossover
design

0 m with no airway clearance airway clearance

The RCT reported no significant
differences in other measures of
functional improvement (FEV,,
FEF 25%—75%, maximum inspi-
ratory pressure [MIP], or maxi-
mum expiratory pressure [MEP])

Quality of life

Airway clearance technique compared with no airway clearance technique Airway clearance using an oscillatory
positive expiratory pressure device may be more effective at increasing quality of life as measured by St George'
Respiratory Questionnaire, but evidence is weak (low-quality evidence).

n

Ref Results and statistical Effect
(type) Population Outcome, Interventions EREWSS size Favours
Quiality of life
(107 20 people Change in St George's Respira- | P = 0.005
. 19] tory Questionnaire (SGRQ) , 3
RCT In review months
gro§sover +7.8 with twice daily airway airway clearance
esign clearance using an oscillatory Y
positive expiratory pressure de-
vice
—0.7 with no airway clearance
Mortality

No data from the following reference on this outcome. rol

Infection rates

No data from the following reference on this outcome. rol

Exacerbation rates

No data from the following reference on this outcome. rol

Hospital admission

No data from the following reference on this outcome. el
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Days off work

No data from the following reference on this outcome. [l

Adverse effects

No data from the following reference on this outcome. ol

Further information on studies

®1 The review included five RCTs on airway clearance techniques, one of which 1% \ve have reported (20 people).

The other four RCTs were below the minimum RCT size for this Clinical Evidence review. The review noted
that the RCT had no information on blinding or allocation concealment, and was at high risk of selective reporting
(reporting bias).

Comment: Clinical guide:
There is insufficient evidence to support or refute administration of airway clearance techniques in
patients with stable non-CF bronchiectasis.

Given the heterogeneous pathogenesis of bronchiectasis and the physiology of airway clearance,
it is likely that a positive outcome in an RCT is only measured in cases of personalised airway
clearance techniques. For the clinician, however, airway clearance techniques are a cornerstone
for the treatment of patients with non-CF bronchiectasis.

OPTION CORTICOSTEROIDS (INHALED)

« For GRADE evaluation of interventions for Bronchiectasis, see table, p 38 .

* We don't know whether inhaled corticosteroids are more effective than placebo at improving symptom scores at
6 months or at reducing exacerbations.

* Inhaled corticosteroid use may be associated with a modest improvement in FEV, or FVC compared with
placebo, but the evidence for this is inconsistent.

« We don't know whether inhaled corticosteroids are more effective than placebo at reducing hospital admissions,
mean length of hospital stay, or improvement in quality of life in people with non-CF bronchiectasis.

e Expert opinion does not recommend inhaled corticosteroids routinely.

Benefits and harms

Inhaled corticosteroids versus placebo:

We found one systematic review (search date 2010), ) \which identified six RCTs in people with non-cystic fibrosis
bronchiectasis. We found one subsequent RCT. )

Exacerbation rates
Inhaled corticosteroids compared with placebo Inhaled corticosteroids may be no more effective than placebo or no
corticosteroid at decreasing exacerbations in people with non-CF bronchiectasis (low-quality evidence).
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Ref

(type)

Exacerbation rates

Population

Outcome, Interventions

Results and statistical
EREWSS

Favours

[11]

57 people

Average (mean) number of ex-
acerbations per participant , 6

Mean difference +0.09

57.6% with placebo

Results based on 70 people

Systematic | Data from 1 RCT 95% CI —0.61 to +0.79
review months or less P =080 — Not significant
1.4 with inhaled fluticasone e
1.3 with no corticosteroid RCT unblinded
(24 86 people Average (mean) number of ex- | Mean difference —0.49
) i , h
Systematic | Data from 1 RCT acerbations , above 6 months 95% CI —1.49 to +0.51 3 Not significant
review 2.2 with inhaled fluticasone 9
2.7 with placebo
(12 77 adults with Proportion of people with exac- | Reported as not significant
RCT bronchiectasis erbations , 6 months P value not reported
48.7% with inhaled budesonide —> Not significant

Symptom severity

Inhaled corticosteroids compared with placebo We don't know whether inhaled corticosteroids are more effective

than placebo at improving symptom scores at 6 months in people with non-CF bronchiectasis; we found weak evidence

with inconsistent results (low-quality evidence).

Ref

(type)

Symptom severity

Population

Outcome, Interventions

Results and statistical
EREWSS

Favours

[11]

People with
bronchiectasis

Proportion of people with no
improvement in dyspnoea (>1,

OR 0.30

review

5.7 with inhaled fluticasone

5.5 with placebo

Systematic g R . 95% CI 0.11 to 0.85
. minimum important difference)
review Data from 1 RCT .6 months or less RCT unblinded
RCT was a 3- o .
armed trial (J;ﬁfl (39%) with inhaled fluticas- @ ® O |fluticasone
21/31 (68%) with no corticos-
teroid
62 people in this analysis
= People with Daily sputum production Difference —8.3 mL
Systematic bronchiectasis (mean) , 6 months or less 95% Cl —16.55 mL to —0.05 mL
review Data from 1 RCT | 12.4 mL with inhaled fluticasone RCT unblinded iicasone
RCT was a 3- 20.7 mL with no corticosteroid
armed trial Absolute results not reported
57 people in this analysis
(11 People with Proportion of people without | OR 0.13
.| bronchiectasis sputum reduction of above o
Sy;tematlc 50% . 6 months or less 95% CI 0.03 to 0.52
review Data from 1 RCT RCT unblinded
17/31 (55%) with inhaled fluticas- unblinde ®®® |fluticasone
RCT was a 3-
. one
armed trial
28/31 (90%) with no corticos-
teroid
(11 86 people Sputum purulence score , 1 Mean difference +0.2
Systematic | Data from 1 RCT | V¢ 95% CI1-0.94 to +1.34 > | Notsignificant
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Population

Outcome, Interventions

Results and statistical
EREWSS

Effect
size

Favours

(12 77 adults with

RCT bronchiectasis

Change in total symptom score
(scale 0-3) , 6 months

—0.70 with inhaled budesonide
—0.18 with placebo

Results based on 70 people

Reported as not significant

P value not reported

Not significant

Functional improvement

Inhaled corticosteroids compared with placebo Inhaled corticosteroids may be modestly more effective than placebo

or no corticosteroid at improving lung function (measured by FEV, or FVC) in people with non-cystic fibrosis

bronchiectasis, but evidence was inconsistent, and we don’t know whether they are more effective at increasing PFR

(very low-quality evidence).

Ref

(type) Population

Functional improvement

Outcome, Interventions

Results and statistical
EREWASS

Effect
size

Favours

[11]

101 people FEV; , 6 months or less Mean difference 0.09 L
Systematic | 3 RCTs in this with inhaled corticosteroid 95% C1 0.03 L to 0.15 L ) )
review analysis with placebo or no treatment P =0.0024 ;r;t:;l;d corticos-
Absolute numbers not reported | See Further information on stud-
ies
= 101 people FVC , 6 months or less Mean difference 0.09 L
Systematic | 3 RCTs in this with inhaled corticosteroid 95% C1 0.02 Lt0 0.16 L . .
review analysis with placebo or no treatment P =0.0078 Lg?;ljd corticos-
Absolute numbers not reported | See Further information on stud-
ies
(11 44 people PFR , 6 months or less Mean difference +26.23 L
Systematic | 2 RCTs in this with inhaled corticosteroid 95% CI -5.84 L to +58.31 L —> Not significant
review analysis with placebo P=0.11
(12 77 adults with FVC difference (initial to final) | Reported as not significant
RCT bronchiectasis , 6 months P value not reported
—-1.9% with inhaled budesonide —> Not significant
—2.8% with placebo
Results based on 70 people
(12 77 adults with FEV1 difference (initial to final) | Reported as not significant
RCT bronchiectasis , 6 months P value not reported
—1.90 with inhaled budesonide — Not significant
—3.96 with placebo
Results based on 70 people
Mortality

No data from the following reference on this outcome.

Infection rates

[11]

[12]

No data from the following reference on this outcome.
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Hospital admission
Inhaled corticosteroids compared with placebo We don’t know whether inhaled corticosteroids are more effective

than placebo at reducing hospital admissions or mean length of hospital stay in people with non-cystic fibrosis
bronchiectasis (very low-quality evidence).

Ref Results and statistical Effect

(type) Population Outcome, Interventions EREWSS size Favours

Hospital admission

(12 77 adults with Hospital admission , 6 months | Reported as not significant
RCT bronchiectasis 2.7% with inhaled budesonide P value not reported
12% with placebo — Not significant

Absolute numbers not reported

Results based on 70 people

(12l 77 adults with Mean hospital stay , 6 months | Reported as not significant
RCT bronchiectasis 0.27 days with inhaled budes- P value not reported
onide — Not significant

2.18 days with placebo

Results based on 70 people

No data from the following reference on this outcome. (]

Days off work

No data from the following reference on this outcome. ™ 2

Quiality of life

Inhaled corticosteroids compared with placebo We don't know whether inhaled corticosteroids are more effective
than placebo at improving quality of life scores in people with non-cystic fibrosis bronchiectasis (very low-quality

evidence).

Ref Results and statistical Effect
(type) Population Outcome, Interventions EREWASS Favours
Quiality of life
(12 77 adu!ts wiﬂ_] Changein $t Geo_rge’_s R_espira_1— Reported as not significant
RCT bronchiectasis :]oarl))/ %u;sé)trl]cgﬂgalre (initial — fi- P value not reported

—0.56 with inhaled budesonide €—> | Not significant

—3.78 with placebo

Results based on 70 people

No data from the following reference on this outcome. r

Adverse effects
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Ref Results and statistical Effect

(type) Population Outcome, Interventions EREWSS size Favours

Adverse effects

[11]

Systematic with inhaled corticosteroids
review

People with Adverse events Significance not assessed
bronchiectasis

Absolute numbers not reported

The review stated that use of
high-dose inhaled corticosteroids
is associated with adverse events
in children and adults that range
from mild (candidiasis) to serious
(e.g., adrenal insufficiency, osteo-
porosis, cataracts); it reported
that 1 RCT noted that dry mouth,
local irritation, and transient dys-
phonia were the most common
adverse effects (further details
not reported)

Inhaled corticosteroids versus other treatments:

We

found no RCTs comparing inhaled corticosteroids versus other treatments.

Further information on studies

[11]

[11]

Methods: the review noted that allocation concealment was unclear in all six RCTSs; there were significant
baseline differences in one RCT (24 people), and another RCT did not report on withdrawals or dropouts (20
people). The same RCT only included people who had a significant post-bronchodilator response, which biased
the study in favour of corticosteroids. It also included one three-armed RCT (93 people) using two different
doses of inhaled steroids versus no treatment, and only used data from the arm using the higher dosage. All
the other RCTs were double-blinded, but this RCT was unblinded for the comparison of inhaled corticosteroid
versus no inhaled corticosteroid.

Sensitivity analysis: the review performed a sensitivity analysis excluding the study with a poor-quality score
(no placebo), which altered the results for FEV, and FVC from being significant to non-significant between inhaled
corticosteroids and control groups.

Comment: Clinical guide:

There is no evidence of a clear positive clinical effect. In clinical practice, an individual therapeutic
trial may be warranted in those patients with difficult-to-control symptoms. Expert opinion does not
recommend inhaled corticosteroids routinely. 3 Any beneficial effect needs to be balanced against
the potential for adverse effects, particularly if high doses are used.

In addition, the occurrence of non-tuberculous mycobacterial (NTM) infections in non-CF patients
is increasing with the use of corticosteroids. ™

OPTION EXERCISE OR PHYSICAL TRAINING

For GRADE evaluation of interventions for Bronchiectasis, see table, p 38 .

Exercise or inspiratory muscle training may improve quality of life and exercise endurance in people with non-
CF bronchiectasis.

Adding pulmonary rehabilitation to usual chest physiotherapy may improve quality of life, symptom severity scores
(measured by Leicester Cough Questionnaire), and exercise endurance. However, evidence is weak and lung
function is not improved.
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Benefits and harms

Exercise versus no intervention/sham intervention:

We found one systematic review on inspiratory muscle training (search date 2005, 2 RCTSs). 51 we found one
subsequent RCT, which compared pulmonary rehabilitation plus chest physiotherapy with no pulmonary rehabilitation
plus chest physiotherapy alone. e Pulmonary rehabilitation included training with three different cardiovascular
equipments, education about chest clearance, self-management plans, and inhaler technique checks over 8 weeks,
and chest physiotherapy was given to both groups twice-daily for 8 weeks.

Functional improvement

Exercise compared with no intervention/sham intervention Inspiratory muscle training or inspiratory muscle training
plus pulmonary rehabilitation may be more effective than no intervention or sham inspiratory muscle training plus
pulmonary rehabilitation at improving exercise endurance at 8 weeks in people with non-CF bronchiectasis. Pulmonary
rehabilitation plus usual chest physiotherapy may be more effective than usual chest physiotherapy alone atimproving
exercise endurance (measured by incremental shuttle and endurance walk tests) at 20 weeks, but not lung function
(measured by FEV, and FVC). However, evidence was weak, and we found no RCTs directly comparing inspiratory

muscle training or pulmonary rehabilitation with placebo or no treatment alone (very low-quality evidence).

Ref
Population

(type)

Outcome, Interventions

Results and statistical
EREWAS

Favours

Exercise endurance

© BMJ Publishing Group Ltd 2015. All rights reserved.

(1] 43 people Exercise endurance (method | WMD 264 m
Systematic | 2 RCTs in this 02; f;:lfssmem not described) | oeo0 o) 16.4m to 512 m
review analysis '
with inspiratory muscle training IMT or IMT plus
(IMT) or IMT plus pulmonary re- pulmonary rehabili-
habilitation tation
with no treatment or sham IMT
plus pulmonary rehabilitation
Absolute results not reported
(26l 30 people with Incremental shuttle walk test, | P =0.04
RCT t_)ro_nchlectas_ls and | from baseline to 20 weeks The RCT also found a significant
limited exercise . .
tolerance 287.5to 367.5 m with pulmonary | difference between groups at 8 N
rehabilitation plus usual chest | weeks (P = 0.03) pulmonary rehabili-
hysioth ) ) tation plus chest
physioterapy See Further information on stud- physiotherapy
343.3to0 343.3 m with usual chest | ies
physiotherapy only
Results based on 27 people
(16l 30 people with Endurance walk test , from P =0.003
bronchiectasis and | baseline to 20 weeks R
RCT L : The RCT also found a significant
limited exercise . .
tolerance 1102.5 to 1350.0 m with pul- difference between groups at 8 N
monary rehabilitation plus usual | weeks (P = 0.01) pu!mon:lalry rihab'“'
hest physioth: ) . tation plus chest
chest physiotherapy See Further information on stud- physiotherapy
1021.4 to 964.3 m with usual ies
chest physiotherapy only
Results based on 27 people
(16] 30 people with FEV; (L), from baseline to 20 | Reported as no significant differ-
RCT bronchiectasis and | weeks ence between groups
limited exercise ) .
tolerance 1.9 to 2.1 with pulmonary rehabil- | P value not reported
itation plus usual chest physiother- . .
See Further information on stud- Not significant
apy ies
1.9 to 1.9 with usual chest phys-
iotherapy only
Results based on 27 people
(el 30 people with FVC (L), from baseline to 20 | Reported as no significant differ-
RCT bronchiectasis and | weeks ence between groups
limited exercise . . R
tolerance 2.9to 2.9 with pulmonary rehabil- | P value not reported Not significant
itation for 8 weeks plus usual See Further inf i tud
chest physiotherapy ieze urther information on stud-
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Ref
Population

(type)

Outcome, Interventions

Results and statistical
EREWSS

Favours

2.7 to 2.8 with usual chest phys-
iotherapy only

Results based on 27 people

Quality of life

Exercise compared with no intervention/sham intervention Inspiratory muscle training or inspiratory muscle training
plus pulmonary rehabilitation may be more effective than no intervention or sham inspiratory muscle training plus
pulmonary rehabilitation at improving quality of life at 8 weeks in people with non-CF bronchiectasis. Pulmonary re-
habilitation plus usual chest physiotherapy may be more effective than usual chest physiotherapy alone at improving
quality of life scores (measured by St George’s Respiratory Questionnaire) at 20 weeks. However, evidence was
weak, and we found no RCTs directly comparing inspiratory muscle training or pulmonary rehabilitation with placebo
or no treatment alone (very low-quality evidence).

Ref
Population

(type)

Outcome, Interventions

Results and statistical
EREWSS

Favours

Quality of life

(1] 43 people

Systematic | 2 RCTs in this
review analysis

Quality of life (measured on
Chronic Respiratory Disease
Questionnaire scale) , 8 weeks

with inspiratory muscle training
(IMT) or IMT plus pulmonary re-
habilitation

with no treatment or sham IMT
plus pulmonary rehabilitation

Absolute results not reported

WMD 12.4
95% Cl 2.38 to 22.48

IMT or IMT plus
pulmonary rehabili-
tation

(el 30 people with

bronchiectasis and
limited exercise
tolerance

RCT

Quality of life (St George’s
Respiratory Questionnaire) ,
from baseline to 8 weeks

38.6 to 30.6 with pulmonary reha-
bilitation plus usual chest physio-
therapy

40.6 to 39.2 with usual chest
physiotherapy only

Results based on 27 people

P <0.001

See Further information on stud-
ies

pulmonary rehabili-
tation plus chest
physiotherapy

[16] 30 people with

bronchiectasis and
limited exercise
tolerance

RCT

Quality of life (St George’s
Respiratory Questionnaire) ,
from baseline to 20 weeks

38.6 to 34.6 with pulmonary reha-
bilitation plus usual chest physio-
therapy

40.6 to 45.2 with usual chest
physiotherapy only

Results based on 27 people

P <0.001

See Further information on stud-
ies

pulmonary rehabili-
tation plus chest
physiotherapy

Mortality

No data from the following reference on this outcome.

Infection rates

[15]

[16]

No data from the following reference on this outcome.

[15]
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Exacerbation rates

No data from the following reference on this outcome. ' ¢!

Symptom severity

Exercise compared with no intervention/sham intervention Pulmonary rehabilitation plus usual chest physiotherapy
may be more effective than usual chest physiotherapy alone at improving symptom severity scores (measured by
Leicester Cough Questionnaire) at 20 weeks. However, evidence was weak, and we found no RCTs directly comparing
pulmonary rehabilitation with placebo or no treatment alone (very low-quality evidence).

Ref Results and statistical Effect

(type) Population Outcome, Interventions EREWSS size Favours

Symptom severity
(16l 30 people with Leicester Cough Questionnaire | P <0.001
RCT E;:?;:I:;é?z::nd + from baseline to 8 weeks See Further information on stud-
tolerance 12.3 to 14.9 with pulmonary reha- | ies N
bilitation plus usual chest physio- | pulmonary rehabili-
therapy E ;| tation plus chest
physiotherapy
14.4 to 14.6 with usual chest
physiotherapy only
Results based on 27 people
[16] 30 people with Leicester Cough Questionnaire | P <0.001
RCT l?ro'nchlectas'ls and | , from baseline to 20 weeks See Further information on stud-
limited exercise ) ;
tolerance 12.3to 16.7 with pulmonary reha- | ies N
bilitation plus usual chest physio- . | pulmonary rehabili-
therapy -' ¢ | tation plus chest
physiotherapy
14.4 to 13.6 with usual chest
physiotherapy only
Results based on 27 people

No data from the following reference on this outcome. [l

Hospital admission

No data from the following reference on this outcome. (s [e)
Days off work
No data from the following reference on this outcome. (el e
Adverse effects

[15] [16]

No data from the following reference on this outcome.
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Further information on studies

1% Three people were excluded from the analysis in the pulmonary rehabilitation group (2 with bereavements, 1

diagnosed with a terminal disease). The RCT did not report an intention to treat analysis. Although there were
no statistical differences between groups at baseline, absolute baseline shuttle walk test values differed between
groups (baseline: 287 m with pulmonary rehabilitation v 343 m with physiotherapy alone). It was unclear what
level of blinding of outcome assessment was employed. The RCT reported that people in the intervention group
also received free gymnasium membership for 6 months, although the uptake of this was not recorded.

Comment: None.

OPTION HYPEROSMOLAR AGENTS (INHALED)

« For GRADE evaluation of interventions for Bronchiectasis, see table, p 38 .

« We don't know whether inhaled mannitol is more effective than placebo at reducing pulmonary exacerbations or
mortality, or at improving severity of symptoms, functional status, or quality of life at 12 weeks in people with
non-CF bronchiectasis, as we found insufficient evidence.

*« We don't know whether other inhaled hyperosmolar agents (normal saline, hypertonic saline, saline with
hyaluronic acid) are beneficial, as we found no direct information from RCTs.

Benefits and harms

Hyperosmolar agents (inhaled) versus placebo:

We found one systematic review (search date 2010), which identified no high-quality RCTs. 1 we found one sub-
sequent RCT, which compared inhaled mannitol versus placebo administered by a dry powder device over a 12-
week period (see Further information on studies). 18]

Mortality

Hyperosmolar agents compared with placebo We don’t know whether inhaled mannitol is more effective than
placebo at reducing mortality in people with non-CF bronchiectasis, as we found insufficient evidence (very low-
quality evidence).

Results and statistical

EREWSS Favours

Outcome, Interventions

Ref
(type) Population
Mortality
[18] 362 adults (age
RCT |V with

bronchiectasis,
clinically stable for
2 or more weeks
prior to study entry,
and persistent
cough present for
the majority of
days during 3
months prior to en-
rolment, chronic
sputum production,
and chronic chest
congestion

Mortality , 12 weeks

2/231 (1%) with mannitol admin-
istered via dry powder device
twice a day

0/112 (0%) with placebo

P value not reported

The RCT reported that 2 deaths
occurred in the mannitol group
but that neither was thought to be
related to study treatment (further
details not reported)

Exacerbation rates

Hyperosmolar agents compared with placebo We don’t know whether inhaled mannitol is more effective than
placebo at reducing pulmonary exacerbations at 12 weeks, as we found insufficient evidence (very low-quality evi-
dence).

13
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Ref
Population

(type)

Exacerbation rates

Outcome, Interventions

Results and statistical
EREWSS

Effect
size

Favours

(18] 362 adults (age

range 18-79
years) with
bronchiectasis,
clinically stable for
2 or more weeks
prior to study entry,
and persistent
cough present for
the majority of
days during 3
months prior to en-
rolment, chronic
sputum production,
and chronic chest
congestion

RCT

Protocol-defined pulmonary
exacerbations , 12 weeks

27/231 (12%) with mannitol ad-
ministered via dry powder device
twice a day

11/112 (10%) with placebo

Reported as 'similar’

P value not reported

Symptom severity

Hyperosmolar agents compared with placebo We don't know whether inhaled mannitol is more effective than
placebo at improving symptom severity (as measured by Bronchiectasis Symptoms Questionnaire and Leicester

Cough Questionnaire) at 12 weeks, as we found insufficient evidence, but it may be less effective than placebo at
reducing mean sputum weight over 24 hours (very low-quality evidence).

Ref
Population

(type)

Symptom severity

Outcome, Interventions

Results and statistical
EREWSS

Effect
size

Favours

© BMJ Publishing Group Ltd 2015. All rights reserved.

adults (age ronchiectasis Symptoms eported as no significant differ-
18] 362 adult Bronchiectasis Sympt Reported ficant diff
RCT range 18-79 Questionnaire (BSQ) (a study- | ence between groups
years) with specific questionnaire) , 12 P val t ted
bronchiectasis, weeks value not reporte
linically stable fi ) . . h
; lvr\],::kg iramgreor with mannitol administered via
prior to study entry, dry powder device twice a day
and persistent with placebo
cough present for
the majority of Absolute results not reported
days during 3
months prior to en-
rolment, chronic
sputum production,
and chronic chest
congestion
adults (age eicester Cough Questionnaire | Reported as no significant differ-
(18] 362 adul Lei Cough ionnaire | R d ignificant diff
18-7 . . - .
RCT range 8 ° with mannitol administered via ence between groups
years) with - .
bronchiectasis. dry powder device twice a day P value not reported
clinically stable for | with placebo
2 or more weeks
prior to study entry, Absolute results not reported
and persistent
cough present for
the majority of
days during 3
months prior to en-
rolment, chronic
sputum production,
and chronic chest
congestion
(28] 362 adults (age Change in sputum weight (24 | Difference 4.3 g
RCT ;zr;?se) %NSIt_h? o hour), mean , 12 weeks 95% Cl 1.64 g t0 7.00 g
bronchiectasis, t—O.Qj 9 Vé'th mandnltocll ad_mm|s_- P =0.02 lacebo
clinically stable for ered via dry powder device twice p
2 or more weeks |2 day
prior to study entry, | -5.25 g with placebo
and persistent
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Ref
Population

(type)

cough present for
the majority of
days during 3
months prior to en-
rolment, chronic
sputum production,
and chronic chest
congestion

Outcome, Interventions

Results and statistical
EREWSS

Effect

size Favours

Functional improvement

Hyperosmolar agents compared with placebo We don’t know whether inhaled mannitol is more effective than
placebo at improving exercise endurance (as measured by shuttle walk test) at 12 weeks, as we found insufficient
evidence (very low-quality evidence).

Ref
Population

(type)

Exercise endurance

Outcome, Interventions

Results and statistical
EREWSS

Effect

size Favours

(18] 362 adults (age

range 18-79
years) with
bronchiectasis,
clinically stable for
2 or more weeks
prior to study entry,
and persistent
cough present for
the majority of
days during 3
months prior to en-
rolment, chronic
sputum production,
and chronic chest
congestion

RCT

Shuttle walk test , 12 weeks

with mannitol administered via
dry powder device twice a day

with placebo

Absolute results not reported

Reported as no significant differ-
ence between groups

P value not reported

Quality of life

Hyperosmolar agents compared with placebo We don't know whether inhaled mannitol is more effective than
placebo at improving quality of life scores (as measured by St George's Respiratory Questionnaire) as we found in-
sufficient evidence (very low-quality evidence).

Ref
Population

(type)
Quality of life

Outcome, Interventions

Results and statistical
EREWSS

Effect

size Favours

(28] 362 adults (age

range 18-79
years) with
bronchiectasis,
clinically stable for
2 or more weeks
prior to study entry,
and persistent
cough present for
the majority of
days during 3
months prior to en-
rolment, chronic
sputum production,
and chronic chest
congestion

RCT

Change in St George's Respira-
tory Questionnaire , at week 12

—3.37 with mannitol administered
via dry powder device twice a day

—2.11 with placebo

Difference —1.27
95% CI -3.69 to +1.15
P =0.304

Not significant

Adverse effects

© BMJ Publishing Group Ltd 2015. All rights reserved.
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Ref

(type) Population

Adverse effects

Outcome, Interventions

Results and statistical
EREWSS

Favours

(18] 362 adults (age

range 18-79
years) with
bronchiectasis,
clinically stable for
2 or more weeks
prior to study entry,
and persistent
cough present for
the majority of
days during 3
months prior to en-
rolment, chronic
sputum production,
and chronic chest
congestion

RCT

Proportion of people experienc-
ing adverse events (any)

82.0% with mannitol administered
via dry powder device twice a day

80.4% with placebo

Reported as 'similar’

P value not reported

(18l 362 adults (age

range 18-79
years) with
bronchiectasis,
clinically stable for
2 or more weeks
prior to study entry,
and persistent
cough present for
the majority of
days during 3
months prior to en-
rolment, chronic
sputum production,
and chronic chest
congestion

RCT

Proportion of people experienc-
ing at least one serious ad-
verse event

4.3% with mannitol administered
via dry powder device twice a day

5.4% with placebo

Reported as 'similar'
P value not reported

The RCT reported that no events
were related to treatment (further
details not reported)

(18] 362 adults (age

range 18-79
years) with
bronchiectasis,
clinically stable for
2 or more weeks
prior to study entry,
and persistent
cough present for
the majority of
days during 3
months prior to en-
rolment, chronic
sputum production,
and chronic chest
congestion

RCT

Proportion of people discontin-
uing treatment because of ad-
verse events

11% with mannitol administered
via dry powder device twice a day

6% with placebo

P value not reported

Further information on studies

[18]

The double-blinded RCT did not state the method of randomisation or allocation concealment. It had a 12-week

intervention phase, which we have reported, and a further open-labelled extension phase, which we have not
reported here. At baseline, participants underwent mannitol provocation and lung function testing. Of 80 with-
drawals before randomisation, 71 people had a positive airway challenge, as did 2 further people in the placebo
group after randomisation, who also withdrew. Results were based on 343/362 (95%) people initially randomised.
The RCT found significantly increased antibiotic usage in the placebo group compared with the mannitol group
during the first 6 weeks (P = 0.046), but no significant difference between groups at 12 weeks (P = 0.195). The
RCT noted that the study sponsor participated in the study design, data collection, analysis, interpretation, and

writing of the report.

© BMJ Publishing Group Ltd 2015. All rights reserved.
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Comment: We found one further RCT (40 people with non-CF-bronchiectasis) comparing daily inhaled hyper-
tonic saline (6%) with isotonic saline (0.9%). T This study was outside our inclusion criteria because
the comparison was not one of the other listed interventions in this review, placebo or no treatment.
We have, therefore, not extracted data, but include a comment here for interest. The RCT found
that inhalation of hypertonic saline (6%) or isotonic saline (0.9%) had similar effects on exacerba-
tions, quality of life, sputum colonisation, and respiratory function over 12 months in people with

non-CF-bronchiectasis.

Clinical guide:

The objective of hyperosmolar inhalation treatment is to accelerate tracheobronchial mucociliary
clearance, potentially by inducing a liquid flux into the airway surface. This approach differs con-
ceptually from the use of mucolytics, which break down the mucus, making it less viscous and
easier to cough up.

OPTION MUCOLYTICS

« For GRADE evaluation of interventions for Bronchiectasis, see table, p 38 .

« We don't know whether mucolytics are beneficial, as we found few studies.

Benefits and harms

Bromhexine versus placebo:

We fou[go?l one systematic review in people with non-cystic fibrosis bronchiectasis (search date 2010, 1 double-blind
RCT).

Symptom severity

Bromhexine compared with placebo Bromhexine may be more effective at reducing sputum volume at about 2 weeks
and may also improve symptom scores (difficulty with expectoration, cough, and quality of sputum) at about 2 weeks,
although the clinical importance of these score changes is uncertain (very low-quality evidence).

Ref

(type) Population

Outcome, Interventions

Results and statistical

analysis

Favours

© BMJ Publishing Group Ltd 2015. All rights reserved.

Symptom severity
201 45 people with Sputum volume , after about 2 | WMD —-21.5%
.| acute exacerbation | weeks
Sys_tematlc of bronchiectasis T bromhes 95% CI —38.9% to —4.1%
review (defined as morn- with bromhexine bromhexine
ing cough and with placebo
>20 mL sputum)
Absolute results not reported
Data from 1 RCT
(201 45 people with Symptom score ‘quality of WMD -0.45
.| acute exacerbation | sputum', at day 13 o
Sys_tematlc of bronchiectasis i bromhex 95% CI —0.87 to —0.034
review (defined as morn- with bromhexine
ing cough and with placebo bromhexine
>20 mL sputum)
Absolute results not reported
Data from 1 RCT L
The clinical importance of these
score changes is uncertain
201 45 people with Symptom score 'difficulty with | WMD -0.45
.| acute exacerbation | expectoration', at day 10
Sys_tematlc of bronchiectasis T bromhes 95% CI —0.89 to —0.03
review (defined as morn- with bromhexine bromhexine
ing cough and with placebo
>20 mL sputum)
Absolute results not reported
Data from 1 RCT
(201 45 people with Symptom score ‘cough score' | WMD —0.48
.| acute exacerbation | , at day 13 o
Sygtematlc of bronchiectasis i bromhex 95% CI —0.89 to —0.06
review (defined as morn- with bromhexine bromhexine
ing cough and with placebo
>20 mL sputum)
Absolute results not reported
Data from 1 RCT
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Ref

(type) Population Outcome, Interventions

The clinical importance of these

score changes is uncertain

Results and statistical
EREWSS

Effect
size

Favours

Mortality

No data from the following reference on this outcome.

Infection rates

[20]

No data from the following reference on this outcome.

Exacerbation rates

[20]

No data from the following reference on this outcome.

Functional improvement

[20]

No data from the following reference on this outcome.

Hospital admission

[20]

No data from the following reference on this outcome.

Days off work

[20]

No data from the following reference on this outcome.

Quiality of life

[20]

No data from the following reference on this outcome.

Adverse effects

[20]

No data from the following reference on this outcome.

© BMJ Publishing Group Ltd 2015. All rights reserved.
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Recombinant human deoxyribonuclease (rhDNase) versus placebo:

We found one systematic review in people with non-cystic fibrosis bronchiectasis (search date 2006), which found
two double-blind RCTs comparing rhDNase aerosol versus placebo. (201

Infection rates

Recombinant human deoxyribonuclease (rhDNase) compared with placebo We don't know whether recombinant
human deoxyribonuclease is more effective at decreasing infection rates in people with non-cystic fibrosis
bronchiectasis (very low-quality evidence).

Ref Results and statistical Effect

(type) Population Outcome, Interventions analysis Favours

Infection rates
[20]

42 people Infection rates P >0.1
Systematic | Data from 1 RCT | 0/21 (0%) with rhDNase —> Not significant
review 421 (19%) with placebo

No data from the following reference on this outcome. 2]

Exacerbation rates

Recombinant human deoxyribonuclease (rhDNase) compared with placebo Recombinant human deoxyribonuclease
seems no more effective than placebo at decreasing rates of exacerbation in people with non-cystic fibrosis
bronchiectasis (moderate-quality evidence).

Ref Results and statistical Effect

(type) Population Outcome, Interventions EREWAS size Favours

Exacerbation rates
[21]

349 people AR for exacerbation , 168 days | RR 1.17

RCT In review 2% 0.66 with rhDNase 95% CI 0.85 to 1.65
) «—> Not significant
0.56 with placebo

Absolute results not reported

Functional improvement

Recombinant human deoxyribonuclease (rhDNase) compared with placebo We don't know whether recombinant
human deoxyribonuclease is more effective than placebo at improving lung function in people with non-cystic fibrosis
bronchiectasis (very low-quality evidence).

Ref Results and statistical Effect

(type) Population Outcome, Interventions analysis Favours

Lung function

201 42 people Lung function Reported as not significant

Systematic | Data from 1 RCT | with rhDNase o

review . — Not significant
with placebo

Absolute results not reported

No data from the following reference on this outcome. (2]

Mortality

No data from the following reference on this outcome. **

© BMJ Publishing Group Ltd 2015. All rights reserved. 19



Symptom severity

No data from the following reference on this outcome. 20 2]
Hospital admission
No data from the following reference on this outcome. 20 2]
Days off work
No data from the following reference on this outcome. 20 21
Quality of life

(20 [21]

No data from the following reference on this outcome.

Adverse effects

Ref Results and statistical Effect

(type) Population Outcome, Interventions EREWSS size Favours

Adverse effects
[20]

People with Influenza-type symptoms Significance not assessed
.| b hiectasi .
Systematic ronchiectasts 4 people with rhDNase
review Data from 1 RCT

0 people with placebo

Mucolytics versus other treatments:
We found no RCTs.

Comment: Clinical guide:
There is little evidence to recommend mucolytics in stable bronchiectasis. During an exacerbation,
some beneficial effects have been demonstrated after 2 weeks' treatment with bromhexine.

OPTION PROLONGED-USE ANTIBIOTICS

« For GRADE evaluation of interventions for Bronchiectasis, see table, p 38 .

* Prolonged-use antibiotics in this instance refers to antibiotics taken for 4 weeks or more. We have included various
different antibiotics, including different classes and routes of administration, and where available have reported
on any meta-analyses of trials using individual antibiotic regimens grouped together as 'prolonged antibiotics'.
However, it should be noted that combining data on macrolides with inhaled antibiotics may be problematic, due
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to the other specific anti-inflammatory properties attributed to macrolides in particular, as well as their antibacte-
rial effects (see Comments).

* We don’'t know whether prolonged-use antibiotics decrease mortality, hospital admission for exacerbations, and
number of days off work compared with placebo.

« Prolonged-use antibiotics may reduce exacerbation rates and severity of symptoms (measured by physician
assessment of diary cards or of overall medical condition, or sputum weight or volume) compared with placebo.
They may also reduce some outcome measures for infection (such as sputum bacterial density) compared with
placebo, although this seems to vary depending on the antibiotic regimen used.

« Prolonged-use antibiotics seem to be equally effective as placebo at improving functional status at 4 to 52 weeks.
Inconsistent results from trials measuring quality of life scores have led to uncertainty over the effect of prolonged-
use antibiotics compared with placebo on quality of life.

Benefits and harms

Prolonged-use antibiotics versus placebo:

We found one systematic review (search date 2011, 9 RCTs, 378 people

rolonged-use antibiotics with placebo or as-required treatment, 23 as well as seven subsequent RCTSs.
261 1271 128] 1291 B9 Tha review included prolonged antibiotic therapy of 4 or more weeks, comparing any dose with
placebo or as-required treatment. Only limited meta-analysis was possible in the review, 22 owing to the diversity
of the trial end points and the differing ways in which the data were presented. The review reported that the duration
of included RCTs varied from 4 weeks to 1 year, routes of administration included nebulised (2 RCTs), oral (7 RCTs),
and inhaled (1 RCT), and all the studies were placebo-controlled, except for three RCTs where the control groups
were usual medical care (see Further information on studies). The subsequent RCTs included a wide variety of dif-
ferent drug regimens, outcome measurements, and time periods (see Further information on studies).

) ¥} and one additional RCT comparing
[24] [25]

Mortality

Prolonged-use antibiotics compared with standard management with or without placebo We don't know whether
prolonged-use antibiotics are more effective than standard management with or without placebo at decreasing
mortality in people with non-CF bronchiectasis (low-quality evidence).

Ref Results and statistical

(type) Population Outcome, Interventions analysis Favours

Mortality
[22]

128 people Mortality OR 0.59

Systematic | 2 RCTs in this 2/83 (2%) with prolonged-use 95% CI 0.07 to 4.70

review analysis antibiotics P =062

2/45 (4%) with or without added
placebo

1 RCT used oral oxytetracycline — Not significant
or oral penicillin compared with
placebo

The other RCT used inhaled an-
tibiotics (ceftazidime plus to-
bramycin) compared with usual
medical care

241 65 people Mortality , 12 months Significance not assessed
RCT 2/27 (7%) with nebulised gentam-
icin

0/30 (0%) with placebo (nebu-
lised 0.9% saline)

The RCT reported the causes of
the deaths as: 1 previously undi-
agnosed metastatic colorectal
cancer and 1 Ml

No data from the following reference on this outcome, % 231 1261 [27] 28] [29] [0]

© BMJ Publishing Group Ltd 2015. All rights reserved. 21



Infection rates

Prolonged-use antibiotics compared with placebo Prolonged-use antibiotics may be more effective than placebo at
improving some outcomes, such as sputum bacterial density, in people with non-CF bronchiectasis. However, results
varied by the outcome measure reported and the individual drug regimen used (low-quality evidence).

Ref

(type)

Bacterial density

Population

Outcome, Interventions

Results and statistical
EREWSS

Effect
size

Favours

[24]

year

+23% with placebo

Absolute numbers not reported

65 people Sputum bacterial density , after | P <0.0001
RCT 12 months' treatment
2.96 log, colony-forming units )
(cfu)/mL with nebulised gentam- irl?r?u"SEd gentam
icin
7.67 logyq cfu/mL with placebo
(nebulised 0.9% saline)
24 65 people Sputum bacterial density , 3 P <0.12
RCT months after the end of treat-
ment
7.29 log, o cfu/mL with nebulised €—> | Not significant
gentamicin
7.49 log, cfu/mL with placebo
(nebulised 0.9% saline)
(25] 117 adults with a | Eradication of sputum OR 3.6
history of frequent | pathogens (negative sputum
RCT pulmonary exacer- | culture in week 48 sputum 5% Cl1.310 10.6
bations (2 or more | sample, from participants with | p = 0.01
exacerbations in pathogenic bacteria in baseline .
the preceding year) | samples) L L] oral erythromycin
17 people (30%) with oral ery-
thromycin
6 people (11%) with placebo
261 42 adults with Bacterial density: mean change | P = 0.002
bronchiectasis with | in sputum P aeruginosa densi- . .
RCT atleast 2 exacerba- | ty (reported as log,q CFU/g of ize Further information on stud-
tions in the prior 12 | sputum) , from baseline to the
months and end of the first treatment cycle
Sipro;loxagin—sensi— (day 28) inhaled
ive Pseudomonas - ) . ; ;
ciprofloxacin
aeruginosa at —4.2 with inhaled ciprofloxacin p
screening —0.08 with placebo
Trial medication was discontinued
once participants reached a pul-
monary exacerbation endpoint
(261 42 adults with Failure to culture P aeruginosa | OR 9.5
RCT bronchiectasis with | (sputum) , at day 28 95% Cl 1.8 t0 63.0
atleast 2 exacerba- 12/20 (60%) with inhaled
tions in the prior 12 | ( 9) with Innhale P =0.003
months and ciprofloxacin _ _ see inhaled
ciprofloxacin-sensi- | 3/22 (14%) with placebo _See Further information on stud- ciprofloxacin
tive P aeruginosa . o . . 1es
at screening Trial medl(_:a_tlon was discontinued
once participants reached a pul-
monary exacerbation endpoint
27 141 adults with at | Change in total sputum cell Difference —36.6%
| 1 - 12 h
RCT east L exacerba- | counts, 12 months 95% Cl 68.7% to +28.5%
tion requiring antibi- 229 with oral azith . o
otics in the last | ~<<7° With oratazithromycin P =0.203 €—> | Notsignificant
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Ref

(type)

Population

Outcome, Interventions

Results and statistical
EREWSS

Effect
size

Favours

No data from the following reference on this outcome.

Exacerbation rates

28] 89 Indigenous chil- | Bacterial carriage (deep nasal | OR 0.60
RCT drenin Aust‘ralla or | swab) , at end of study 95% CI 0.21 to 1.65
urban Maori or Pa- 22141 (54%) with oral
cific Islander chil- /41 (54%) with oral P =032
dren in New azithromycin
Zealand; age 1-8 | 22/37 (60%) with placebo —> Not significant
years; with
bronichiectasis and
atleast 1 exacerba-
tion in the last 12
months
[22] [23] [29] [30]

Prolonged-use antibiotics compared with placebo Prolonged-use antibiotics seem to be more effective than placebo
at resulting in modest but clinically relevant reductions in exacerbation rates over 3 to 12 months in people with non-
CF bronchiectasis (low-quality evidence).

Ref

(type)

Population

Outcome, Interventions

Results and statistical
EREWSS

Effect
size

Favours

Exacerbation rates

[22]

117 adults with a
history of frequent

Mean rate of protocol-defined
pulmonary exacerbations

Incidence rate ratio 0.57

120 people Exacerbation rates OR 0.96
Systematic | 3 RCTs in this 5/61 (8%) with prolonged antibiot- | 95% CI 0.27 to 3.46
review analysis ic treatment P =095
5/59 (8%) with or without added B
placebo There was significant heterogene- o
ity among groups (12 73%; P for — Not significant
heterogeneity = 0.02) for this
analysis
The review noted different deliv-
ery method, dosage, and type of
antibiotic between RCTs
241 65 people Number of exacerbations , 12 | P <0.0001
RCT months nebulised gentam-
0 with nebulised gentamicin icin 9
1.5 with placebo (nebulised 0.9%
saline)
24] 65 people Median time to first exacerba- | P =0.02
RCT tion, 12 months
120.0 days with nebulised gen- nebulised gentam-
tamicin icin
61.5 days with placebo (nebu-
lised 0.9% saline)
[25]

2 or more pul-
monary exacerba-
tions in the prior 12
months and
ciprofloxacin-sensi-

11/20 (55%) with inhaled
ciprofloxacin

17/22 (77%) with placebo
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See Further information on stud-
ies

RCT pulmonary exacer- | (PDPES) per person per year 95% C10.421t0 0.77
bations (2 or more . . P =0.003
. : 1.29 with oral erythromycin
exacerbaﬂpns in @ O | oral erythromycin
the preceding year) | 1.97 with placebo
These data included 76 PDPEs
in the erythromycin group and
114 PDPEs with placebo
261 42 adults with Pulmonary exacerbations , by | P value not reported
RCT bronchiectasis with | day 168

23




Ref

Outcome, Interventions

Results and statistical
EREWSS

Favours

(type)

Population

tive Pseudomonas
aeruginosa at

Trial medication was discontinued
once participants reached a pul-

more lower respira-
tory tract infections
in the preceding
year and at least 1
sputum culture
yielding 1 or more
bacterial
pathogens in last
year

treatment
0 with oral azithromycin

2 with placebo

screening monary exacerbation endpoint
27 141 adults with at | Exacerbations , over 6 months | RR 0.38
RCT i_east 1 e_x‘acerbe_l-_ on treatment 95% CI 0.26 10 0.54
fon requiring antibi- 0.59 ith oral @® ® C | oral azithromycin
otics in the last : 'thrp?'rz pe_;son wi P <0.0001 Y
year azithromyci
1.57 per person with placebo
(27 141 adults with at | People with at least 1 exacerba- | RR 0.48
least 1 exacerba- | tion, over 6 months on treat-
! 0,
RCT tion requiring antibi- | ment 95%C10.:32 10 0.71
tics in the last . i i
Se!;? in the las 22/71 (319%) with oral P <0.0001 @ ® O | oral azithromycin
azithromycin
46/70 (66%) with placebo
271 141 adults with at | Exacerbations, over 12-month | RR 0.58
least 1 exacerba- | period (6 months on treatment o
RCT tion requiring antibi- | and 6 months on follow-up) 95% C10.46 10 0.74
tics in the last . i i
selgf in the las 158 per person with oral P <0.0001 @ O O | oral azithromycin
azithromycin
2.73 per person with placebo
27 141 adults with at | People with at least 1 exacerba- | RR 0.75
least 1 exacerba- | tion, over 12-month period (6
RCT tion requiring antibi- | months on treatment and 6 95% C10.61100.93
32;: in the last months on follow-up) P = 0.005 PYole) oral azithromycin
44/71 (62%) with oral
azithromycin
58/70 (83%) with placebo
28] 89 Indigenous chil- | Pulmonary exacerbations, me- | Incidence rate ratio 0.50
dren in Australi di
RCT b Maori o pa | o 95% C1 0.35 t0 0.71
cific Islander chil- | 2 With oral azithromycin P <0.0001
dren in New 4 with placebo I th b
Zealand; age 1 8 Intotal, there were 104 exacerba- | gy () | oral azithromycin
years; with thns with azithromycin and 195
bronchiectasis and with placebo
atleast one exacer-
bation in the last
12 months
29 36 adults with sta- | Exacerbations , at 3 months P <0.05
ble disease (no ) . .
RCT change in medica- 0.1 with oral azithromycin
tion or symptoms, | 1.2 with placebo
emergency room oral azithromycin
visits, or hospitali- Results based on 30 people !
sations in last 4
weeks); mean 3.3
exacerbations in
last year
[30] 83 adults with a Number of exacerbations, me- | P <0.001
RCT minimum of 3 or dian , during 12 months of

oral azithromycin

© BMJ Publishing Group Ltd 2015. All rights reserved.
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Ref Results and statistical Effect

(type) Population Outcome, Interventions EREWSS size Favours
30]

83 adults with a Number of patients with at ARR 33.5%
minimum of 3 or least 1 exacerbation , in 12
more lower respira- | months

tory tract infections .
in the preceding 20(43 (47%) with oral
azithromycin

year and at least 1
sputum culture 32/40 (80%) with placebo
yielding 1 or more
bacterial
pathogens in last
year

RCT 95% Cl 14.1% to 52.9%

oral azithromycin

No data from the following reference on this outcome. (23]

Symptom severity

Prolonged-use antibiotics compared with placebo Prolonged-use antibiotics may be more effective at improving re-
sponse rates (physician assessment of diary cards or of overall medical condition) and sputum weight or volume,
but we don’t know about general health or Leicester Cough Questionnaire scores (low-quality evidence).

Ref Results and statistical Effect

(type) Population Outcome, Interventions EREWSS size Favours

Symptom severity
22]

110 people Response rate (physician as- | OR 3.37
sessment of diary cards, or of 95% Cl 1.60 to 7.09

Systematic [ 2 RCTS in this overall medical condition)

review analysis -
=0. rolonged antibiot-
P =0.0014 'Y Yo p g

0, I ibi-
34/54 (63%) with prolonged antibi ic treatment

otic treatment

18/56 (32%) with or without
added placebo

23] 74 people with Improved general health by Significance not assessed

bronchiectasis physician assessment , after 4
colonised with weeks
Pseudomonas

RCT

62% with aerosolised tobramycin
solution

38% with placebo

Absolute numbers not reported

Worse: 22% with tobramycin v
13% with placebo

Unchanged: 16% with tobramycin
v 49% with placebo

(24] 65 people Proportion of people with clini- | P <0.01

cally important improvement
in Leicester Cough Question-
naire (LCQ) , 12 months

RCT

81% with nebulised gentamicin nebulised gentam-

20% with placebo (nebulised . ~ |icin
0.9% saline)

Clinically important improvement
defined as improvement of >1.3
units in LCQ

2] 117 adults with a | 24-hour sputum weight , at 48 | Mean difference —4.3 g

history of frequent | weeks (median)

pulmonary exacer- 95% Cl-10gto-7.89
bations (2 or more P=0.01
exacerbations in | —1.7 g with placebo
the preceding year)

RCT

—5.4 g with oral erythromycin oral erythromycin

© BMJ Publishing Group Ltd 2015. All rights reserved. 25



Ref Results and statistical Effect
(type) Population Outcome, Interventions EREWSS size Favours
(25] 117 adults with a | Change in Leicester Cough Mean difference +0.79
RCT history of frequent | Questionnaire , at 48 weeks 95% Cl -0.2 to +1.8
pulmonary exacer- 1.16 with oral erythromycin «—> Not significant
bations (2 or more | =
exacerbations in | 0.52 with placebo
the preceding year)
291 36 adults with sta- | Change in dyspnoea score P <0.05
RCT ble disease (no (units not reported) , at 3
change in medica- | months
te!?r?e?r ;Xénprf;nr: * | =0.4 with oral azithromycin
mergency room ) oral azithromycin
visits, or hospitali- | +0.1 with placebo
sations in last 4
weeks); mean 3.3 Results based on 30 people
exacerbations in
last year
(291 36 adults with sta- | Volume of sputum (daily aver- | P <0.05
RCT ble disease (no age recorded over 3 days) , at
change in medica- | 3 months
ti t . . .
;(r;ne?rjzgmrg;nnf’ —8.9 mL with oral azithromycin
mergency room ) oral azithromycin
visits, or hospitali- | +2.1 mL with placebo
sations in last 4
weeks); mean 3.3 Results based on 30 people
exacerbations in
last year
[26] [27] [28] [30]

No data from the following reference on this outcome.

Functional improvement

Prolonged-use antibiotics compared with placebo Prolonged-use antibiotics may be equally effective as placebo at
increasing functional improvement (measured by FEV,, 6-minute walk test) at 4-52 weeks in people with non-CF
bronchiectasis (low-quality evidence).

Ref
Population

(type)

Lung function

Outcome, Interventions

Results and statistical
EREWSS

Effect
size

Favours

221 40 people

2 RCTs in this
analysis

Systematic
review

Lung function (FEV; % predict-
ed)

prolonged antibiotic treatment
with

with or without added placebo
with

Absolute results not reported

WMD -1.05
95% CI —6.93 to +4.83
P=0.73

Not significant

23] 74 people with

bronchiectasis
colonised with
Pseudomonas

RCT

Decline in pulmonary function
, after 4 weeks

2.3% with aerosolised tobramycin
solution

1.5% with placebo

Absolute results reported graphi-
cally

Significance not assessed

24] 65 people

RCT

Change from baseline in 10 m
incremental field walking test
, 12 months

From 350 m to 510 m with nebu-
lised gentamicin

From 345 m to 415 m with place-
bo (nebulised 0.9% saline)

© BMJ Publishing Group Ltd 2015. All rights reserved.

P =0.03

nebulised gentam-
icin
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Ref

Outcome, Interventions

Results and statistical

Favours

(type)

Population

The RCT reported no significant
improvements in other functional
improvement outcomes (FEVq,

FVC, or mid-expiratory flow rates)

EREWSS

more lower respira-

© BMJ Publishing Group Ltd 2015. All rights reserved.

[25] 117 adults with a | Median change in 6-minute Mean difference +3.55 m
RCT history of frequent | walk test , at 48 weeks 95% Cl —17.6 m 10 +24.7 m
pulmonary exacer- 2 m with oral erythromycin Not significant
bations (2 or more with oral erythromyci 9
exacerbations in 0 m with placebo
the preceding year)
[26] 42 adults with 6-minute walk test , at day 28 | P =0.54
bronchiectasis with o . . . .
RCT 2 or more pul- +0.6 with inhaled ciprofloxacin ize Further information on stud-
monary exacerba- | —7.6 with placebo
tions in the prior 12 ) Not significant
months and Units not reported [¢]
ciprofloxacin-sensi- | Trial medication was discontinued
tive Pseudomonas | once participants reached a pul-
aeruginosa at monary exacerbation endpoint
screening
261 42 adults with Changes in FEV, ,atday28 |P=0.18
b hiectasis with - . . . .
RCT ng?ﬁqéerg 33'5 w 0.05 with inhaled ciprofloxacin See Further information on stud-
monary exacerba- | 0.00 with placebo 1
tions in the prior 12 . o . . Not significant
months and Trial medl_ca_tlon was discontinued
ciprofloxacin-sensi- | ©NCe participants (eached a_pul—
tive P aeruginosa | Mmonary exacerbation endpoint
at screening
27] 141 adults with at | Change in 6-minute walk test | Difference +10.52 m
least 1 exacerba- | distance , at 6 months on
RCT tion requiring antibi- | treatment 95% Cl-5.12mto +26.15m Not significant
ics in the | ) . ) =
otics In the fast +0.88 m with oral azithromycin P=0185
year
—9.63 m with placebo
27 141 adults with at | Change in 6-minute walk test | Difference+ 6.48 m
least 1 exacerba- | distance (m), at 12 months (6 o
RCT tion requiring antibi- | months on treatment + 6 95% CI-11.28 m to +24.22 m
otics in the last months follow-up) P=0.471 Not significant
year +1.19 m with oral azithromycin
—5.28 m with placebo
291 36 adults with sta- | Change in FEV, (L) ,at 3 Reported as not significant
RCT ble dlsee_xse (nq months P value not reported
change in medica- |, e\ ih oral azithromycin
tion or symptoms, Lo wl 2! el
emergency room | 0.04 with placebo Not significant
visits, or hospitali-
sations in last 4 Results based on 30 people
weeks); mean 3.3
exacerbations in
last year
29 36 adults with sta- | Change in FVC (L) ,at 3 Reported as not significant
le di h
RCT ble dlsegse (no_ months P value not reported
change in medica- 0.07 with oral azith .
tion or symptoms, | ~°" with oral azithromycin
emergency room ) -0.08 with placebo Not significant
visits, or hospitali-
sations in last 4 Results based on 30 people
weeks); mean 3.3
exacerbations in
last year
(501 83 adults with a Change in percent of predicted | P = 0.047
RCT minimum of 3 or FEV, oral azithromycin
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Ref

(type)

Population

tory tract infections
in the preceding
year and at least 1
sputum culture
yielding 1 or more
bacterial
pathogens in last
year

Outcome, Interventions

with oral azithromycin

with placebo

Results and statistical
EREWSS

Favours

No data from the following reference on this outcome.

Quiality of life

[28]

Prolonged-use antibiotics compared with placebo We don't know whether prolonged-use antibiotics are more effective
than placebo at improving quality of life scores, as we found inconsistent results between studies (low-quality evidence).

Ref

(type)

Population

Outcome, Interventions

St George's Respiratory Questionnaire (SGRQ)

Results and statistical
EREWSS

Favours

tion requiring antibi-
otics in the last
year

, at 6 months
—5.17 with oral azithromycin

—1.92 with placebo

241 65 people Proportion of people with clini- | P <0.004
RCT cally important improvement
in SGRQ , 12 months
87% with nebulised gentamicin
19% with placebo (nebulised nebulised gentam-
0.9% saline) icin
Absolute numbers not reported
Clinically important improvement
defined as improvement of >4
units in SGRQ
2] 117 adults with a | Mean change in St George’s Mean difference —2.9
history of frequent | Respiratory Questionnaire total
RCT pulmonary exacer- | score , at week 48 95% Cl-7.310 +1.6 Not significant
bations (2 or more 3.9 with oral h . ot significan
exacerbations in —3.9 with oral erythromycin
the preceding year) | —1.3 with placebo
28] 117 adults with a | Mean change in St George’s Mean difference -5.3
history of frequent | Respiratory Questionnaire
RCT pulmonary exacer- | symptom score , at week 48 95% Cl-1261t0+2.1 Not significant
bations (2 or more 6 with oral h . 9
exacerbations in 6 with oral erythromycin
the preceding year) | -3 with placebo
(261 42 adults with St George’s Respiratory Ques- | P = 0.08
hiectasis with | ti ire total t 2 . .
RCT grg:fngi; ﬁlﬁ w ionnaire total score , at day 28 See Further information on stud-
monary exacerba- —1.3 with inhaled ciprofloxacin | ies
tions in the prior 12 | — i N
months an(f 6.4 with placebo Not significant
ciprofloxacin-sensi- | Units not reported
tive Pseudomonas | Trial medication was discontinued
aeruginosa at once participants reached a pul-
screening monary exacerbation endpoint
27 141 adults with at | Change in St George’s Respira- | Difference —3.25
| 1 - i i |
RCT east 1 exacerba- | tory Questionnaire total score 95% Cl —7.21 10 40.72

P =0.108

Not significant

© BMJ Publishing Group Ltd 2015. All rights reserved.
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Ref Results and statistical Effect
(type) Population Outcome, Interventions EREWSS size Favours
27 141 adults with at | Change in St George’s Respira- | Difference +1.82
least 1 exacerba- | tory Questionnaire total score o
RCT tion requiring antibi- | , at 12 months (6 months on 95% Cl-0.2710 +6.32
otics in the last treatment and 6 months on P =0.425 N
year follow-up) —> Not significant
—2.89 with oral azithromycin
—4.71 with placebo
291 30 adults with sta- | Change in St George’s Respira- | P <0.05
RCT ble disease (no tory Questionnaire , at 3
change in medica- | months
tion or symptoms, . . .
emergency room —7.9 with oral azithromycin ) )
. o . oral azithromycin
visits, or hospitali- | +4.1 with placebo
sations in last 4
weeks); mean 3.3
exacerbations in
last year
(301 83 adults with a St George’s Respiratory Ques- | P = 0.046
RCT minimum of 3 or tionnaire , at end of treatment
more lower respira- ith oral azith .
tory tract infections with oral azithromycin
in the preceding | with placebo
year and at least 1 oral azithromycin
sputum culture Absolute results not reported
yielding 1 or more
bacterial
pathogens in last
year
(0] 83 adults with a Lower respiratory tract infec- | P =0.047
RCT minimum of 3 or tion visual analogue scale
more lower respira- | (LRTI-VAS) , at the end of
tory tract infections | treatment
in the preceding ith oral azith .
year and at least 1 with oral azithromycin oral azithromycin
sputum culture with placebo
yielding 1 or more
bacterial Absolute results not reported
pathogens in last
year
[22] [23] [28]

No data from the following reference on this outcome.

Hospital admission

Prolonged-use antibiotics compared with placebo We don’t know whether prolonged-use antibiotics are more effective
than placebo at reducing hospital admission for pulmonary exacerbations or the median length of hospital stay in

people with non-CF bronchiectasis (low-quality evidence).

Ref

(type)

Hospital admission

Population

Outcome, Interventions

Results and statistical
EREWAS

Effect
size

Favours

[28]

RCT

89 Indigenous chil-
dren in Australia or
urban Maori or Pa-
cific Islander chil-
dren in New
Zealand; age 1-8
years; with
bronchiectasis and
atleast 1 exacerba-
tion in the last 12
months

Number of hospital-managed
pulmonary exacerbations, me-
dian

8 with oral azithromycin

14 with placebo

Incidence rate ratio 1.08
95% CI1 0.19 to 6.26
P=0.93

Not significant

© BMJ Publishing Group Ltd 2015. All rights reserved.
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Ref

Population

(type)

[28]

89 Indigenous chil-
dren in Australia or
urban Maori or Pa-
cific Islander chil-
dren in New
Zealand; age 1-8
years; with
bronchiectasis and
atleast 1 exacerba-
tion in the last 12
months

RCT

Outcome, Interventions

Median length of hospital stay
7.2 days with oral azithromycin

12.0 days with placebo

Results and statistical

EREWSS

P =0.58

Effect
size

Favours

Not significant

No data from the following reference on this outcome.

Days off work

[22]

[23] [24] [25] [26]

Prolonged-use antibiotics compared with placebo We don’t know whether prolonged-use antibiotics are more effective
than placebo at reducing school absence in children aged 6 to 8 years with non-CF bronchiectasis (low-quality evi-

dence).

Ref
Population

(type)

Days off work/school

Outcome, Interventions

Results and statistical

EREWSS

Effect
size

Favours

(28] 89 Indigenous chil-

dren in Australia or
urban Maori or Pa-
cific Islander chil-
dren in New
Zealand; age 1-8
years; with
bronchiectasis and
at least 1 exacerba-
tion in the last 12
months

RCT

Number of children aged at
least 6 years old reporting re-
duced school attendance as a
result of cough

3/18 (17%) with oral azithromycin
6/22 (27%) with placebo

P=0.48

Not significant

No data from the following reference on this outcome.

Adverse effects

[22]

[23] [24] [25] [26]

Ref
Population

(type)

Adverse effects

Outcome, Interventions

Results and statistical

EREWSS

Effect
size

Favours

© BMJ Publishing Group Ltd 2015. All rights reserved.

221 260 people Withdrawals from study (treat- | OR 1.06
Systematic | 5 RCTs in this ?ffe”;tfs"’;"“re orintolerable side | goo. 1 0 42 10 2.65
review analysis P=-09
11/149 (7%) with prolonged-use |~ ~ «—> Not significant
antibiotics
10/111 (9%) with or without
added placebo
221 148 people Diarrhoea OR 2.47
) S o) i ] o
Sy;tematlc 2 RCT_s in this 15/_93_’ (?.6 %) with prolonged-use | 95% CI 0.91 to 6.71 —> Not significant
review analysis antibiotics
P =0.075
5/55 (9%) with placebo
221 57 people Rash OR 1.94
Systematic | 2 RCTs in this 2/28 (7%) with prolonged-use 95% CI 0.19 to 19.47 —> Not significant
review analysis antibiotics P =057
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Ref

(type)

Population

Outcome, Interventions

1/29 (3%) with placebo

Results and statistical

EREWSS

Effect

size Favours

[23]

RCT

74 people with
bronchiectasis
colonised with
Pseudomonas

Adverse effects

with aerosolised tobramycin solu-
tion

with placebo

Absolute results not reported

More treatment-emergent ad-
verse events with tobramycin.
The most common complaints
were dyspnoea, wheezing, and
chest pain

Significance not assessed

[24]

RCT

65 people

Treatment-related withdrawals
, 12 months

2/32 (6%) people with nebulised
gentamicin

2/27 (7%) people with placebo
(nebulised 0.9% saline)

7 people in the gentamicin group
reported bronchospasm and re-
ceived adjunctive nebulised beta,
agonist treatment; 5 of these
people completed the study and
2 withdrew

2 people in the placebo group
reported bronchospasm and re-
ceived adjunctive nebulised beta,
agonist treatment; both people
withdrew from the study

The RCT reported no nephrotoxi-
city or ototoxicity

Significance not assessed

[25]

RCT

117 adults with a
history of frequent
pulmonary exacer-
bations (2 or more
exacerbations in
the preceding year)

Serious adverse event apart
from protocol defined pul-
monary exacerbation (PDPE)

0 with oral erythromycin
1 with placebo

1 person was hospitalised for a
respiratory viral infection without
meeting PDPE criteria

P value not reported

[25]

RCT

117 adults with a
history of frequent
pulmonary exacer-
bations (2 or more
exacerbations in
the preceding year)

Any adverse event (excluding
bronchiectasis-related adverse
event)

17/59 (28.8%) with oral ery-
thromycin

15/58 (25.9%) with placebo

P value not reported

[25]

RCT

117 adults with a
history of frequent
pulmonary exacer-
bations (2 or more
exacerbations in
the preceding year)

Discontinued study due to ad-
verse event

1/59 (2%) with oral erythromycin
1/58 (2%) with placebo

1 person with placebo had nau-
sea; 1 person with erythromycin
discontinued the study with QT

prolongation

The participant had been enrolled
with QTc of 480 ms and discontin-
ued study at week 24 with QTc
470 ms. No participant developed
a new cardiac arrhythmia during
the study

P value not reported

© BMJ Publishing Group Ltd 2015. All rights reserved.
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Ref

(type)

Population

Outcome, Interventions

Results and statistical
EREWSS

Favours

tion requiring antibi-
otics in the last
year

vomiting, epigastric discom-
fort, or constipation)

© BMJ Publishing Group Ltd 2015. All rights reserved.

261 42 adults with Non-respiratory adverse ef- P value not reported
RCT bronchiectasis with | fects leading to discontinua-
2 or more pul- tion
monary exacerba- o L
tions in the prior 12 4./20 (20 /0). with inhaled
months and ciprofloxacin
ciprofloxacin-sensi- | 3/22 (14%) with placebo
tive Pseudomonas e
aeruginosa at A_dverse ef_fects with inhaled
screening c!prof_lgxacm were 2 nausea, 1
sinusitis, 1 fatigue
Adverse effects with placebo
were 1 anal ulcer, 1 sinusitis, 1
skin graft infection
(261 42 adults with Treatment-emergent adverse | P value not reported
RCT bronchiectasis with | effects: lung disorder
2 or more pul- -
monary exacerba- 1_1/2(:I (55%) with inhaled
tions in the prior 12 ciprotioxacin
months and 19/22 (86%) with placebo
ciprofloxacin-sensi-
tive P aeruginosa
at screening
(261 42 adults with Treatment-emergent adverse | P value not reported
RCT bronchiectasis with | effects: product taste abnormal
2 or more pul- o L
monary exacerba- 4_/20 f(|20 /o)_ with inhaled
tions in the prior 12 ciprotioxacin
months and 0/22 (0%) with placebo
ciprofloxacin-sensi-
tive P aeruginosa
at screening
261 42 adults with Treatment-emergent adverse | P value not reported
bronchiectasis with | effects: nausea
RCT 2 or more pul-
O trich §
monary exacerba- 4_/20 f(IZO /0). with inhaled
tions in the prior 12 Ciprotioxacin
months and 0/22 (0%) with placebo
ciprofloxacin-sensi-
tive P aeruginosa
at screening
261 42 adults with Treatment-emergent adverse | P value not reported
bronchiectasis with | effects: headache
RCT 2 or more pul-
o -
monary exacerba- i.lzr(i)f(li/gc\.’::th inhaled
tions in the prior 12 i xacl
months and 4/22 (18%) with placebo
ciprofloxacin-sensi-
tive P aeruginosa
at screening
27 141 adults with at | Adverse events (any) P value not reported
least 1 exacerba- .
0,
RCT tion requiring antibi- 59./;]1 (83 /° ) with oral
otics in the last azithromycin
year 65/70 (93%) with placebo
27 141 adults with at | Severe adverse events P value not reported
least 1 exacerba- . . .
0,
RCT tion requiring antibi- 4/71 (6%) with oral azithromycin
otics in the last 9/70 (13%) with placebo
year
27 141 adults with at | Gastrointestinal adverse P =0.005
RCT least 1 exacerba- | events (diarrhoea, nausea,

placebo
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Ref

(type)

Population

Outcome, Interventions

19/71 (27%) with oral
azithromycin

9/70 (13%) with placebo

Results and statistical
EREWSS

Effect
size

Favours

sputum culture
yielding 1 or more
bacterial
pathogens in last
year

27 141 adults with at | Discontinued because of gas- | P value not reported
RCT Igast 1 e_x_acerbg-_ trointestinal adverse events
g‘;zgg%g?azr:tlbl 2/71 (3%) with oral azithromycin
year 2/70 (3%) with placebo
28] 89 Indigenous chil- | Serious adverse events requir- | P value not reported
dren in Australia or | ing admission to hospital
RCT urban Maori or Pa- o .
cific Islander chil- 11./45 (24 A.)) with oral
dren in New azithromycin
Zealand; age 18 | 19/44 (43%) with placebo
years; with
bronichiectasis and
atleast one exacer-
bation in the last
12 months
(=01 83 adults with a Proportion of people with no | RR 1.01
minimum of 3 or adverse events , 12 months
RCT more lower respira- 25143 (589%) with oral 95% C1 0.70 to 1.46
tory tract infections ith ( ‘.)) with ora
in the preceding azithromycin
year and at least 1 | 23/40 (58%) with placebo —> Not significant
sputum culture
yielding 1 or more
bacterial
pathogens in last
year
(201 83 adults with a Proportion of people experienc- | RR 8.36
minimum of 3 or ing diarrhoea , 12 months
RCT more lower respira- /43 (21%) with oral azith _[95%C11.101063.15
tory tract infections (21%) with oral azithromycin
in the preceding | 1/40 (3%) with placebo
year and at least 1 @9 ® |placebo
sputum culture
yielding 1 or more
bacterial
pathogens in last
year
(30 83 adults with a Proportion of people experienc- | RR 7.44
RCT ml;rmg$e(r):e383irra_ ing abdominal pain, 12 months 95% Cl 0.97 t0 56.88
tory tract infections 8/43 (19%) with oral azithromycin
in the preceding 1/40 (3%) with placebo
year and at least 1 — Not significant

No data from the following reference on this outcome.

[29]

Further information on studies

[22]

(31]

© BMJ Publishing Group Ltd 2015. All rights reserved.

The review reported, with regard to study quality, that two RCTs had a Jadad scale score of two, three RCTs
had a Jadad score of three, three RCTs had a Jadad score of four, and one RCT had a Jadad score of five.

[25]
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[22]

[26]

[27]

[28]

[29]

[30]

The double-blind RCT (BLESS trial) compared twice-daily oral erythromycin versus placebo for 48 weeks. A
pulmonary exacerbation (PDPE) was considered to have occurred when antibiotics were needed for a sustained
(>24 hours) increase in sputum volume or purulence with new deteriorations in at least two additional symptoms.
It reported that erythromycin significantly increased the proportion of macrolide-resistant commensal oropharyn-
geal streptococci (median change: 27.7% with erythromycin v 0.04% with placebo, difference 25.5%, P <0.001).
The RCT concluded that the 12-month use of erythromycin resulted in a modest decrease in the rate of pulmonary
exacerbations and an increased rate of macrolide resistance.

The RCT (ORBIT-2 trial) compared nebulised dual-release ciprofloxacin for inhalation once daily with placebo
for up to three treatment cycles of 28 days 'on' inhaled therapy and 28 days 'off' (24 weeks in total). Trial medi-
cation was discontinued once participants reached the pulmonary exacerbation endpoint. Of 42 people ran-
domised, only one person completed to cycle three in the active treatment group, and five people completed
to cycle three in the placebo group. The RCT reported that the identification of Pseudomonas aeruginosa isolates
with lowered categorical susceptibility to ciprofloxacin occurred in eight placebo subjects and 10 active treatment
subjects (P value not reported). The RCT noted that the participants were a selected group of P aeruginosa-in-
fected people; hence, the results were not more broadly generalisable.

The double-blind RCT (EMBRACE trial) compared oral azithromycin three times a week with placebo for 6
months, with a further 6 months' follow-up. Macrolide resistance testing was not routinely undertaken, but two
people (4%) in the azithromycin group developed macrolide-resistant Streptococcus pneumoniae on sputum
microbiological testing at 6 months.

The RCT compared oral azithromycin or placebo once per week for up to 24 months. The trial was stopped
early due to slow recruitment and funding issues. The mean duration of intervention was 20.7 months in each
group. The RCT found that the odds of carrying azithromycin-resistant bacteria were significantly higher in the
antibiotic group (azithromycin-resistant bacteria [any] by deep nasal swab at end of study:19/41 [46%)] with
azithromycin v 4/37 [11%] with placebo; OR 7.39, 95% CI 2.15 to 25.39, P = 0.002).

The open-label RCT compared oral azithromycin three times a week with placebo over 3 months. Initially, 36
people were randomised. Six people were lost to follow-up (further details not reported), and 30/36 (83%)
people were analysed.

The double-blind RCT (BAT trial) compared oral azithromycin daily versus placebo for 12 months. The RCT
noted that resistance patterns were compatible between groups at baseline on sputum microbiology (P = 0.75).
During treatment, 53 of 60 pathogens (88%) tested for sensitivity in 20 people in the azithromycin group became
macrolide resistant, compared with 29 of 112 pathogens (26%) in the placebo group (P <0.001).

Comment: Clinical guide

The use of prolonged antibiotics has shown some positive results for clinically relevant outcome
parameters, such as exacerbation frequency. However, it should be considered that combining
results from both macrolides and inhaled antibiotics and grouping them together as 'prolonged
antibiotics' may be problematic. The anti-inflammatory, immunomodulatory, and antibacterial effects
attributed to macrolides could very well be incomparable with the results of the sole antibacterial
effects of other (inhaled) antibiotics. Macrolides may alter the intraluminal physiological state of
the bronchus by inhibiting bacterial protein synthesis, reducing bacterial adherence and bacterial
toxin production, inhibiting biofilm function, and reducing the generation of oxygen free radicals.
Moreover, macrolides interfere with mucin function both at DNA and at protein production level.
Finally, several immunomodulatory effects, such as a change in chemotaxis and alveolar
macrophage phagocytosis, have not yet been elucidated. (52 B3

OPTION SURGERY

For GRADE evaluation of interventions for Bronchiectasis, see table, p 38 .
Surgery is often used in bronchiectasis, but we found no good-quality studies.

Surgery is often considered for people with extreme damage to one or two lobes of the lung who are at risk of
severe infection or bleeding.

Benefits and harms

Surgery versus no surgery:

We found one systematic review (search date 2011), which found no RCTs comparing surgical resection with standard
non-surgical treatments. =¥
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Comment: We found five retrospective cohort studies (1347 people in total) assessing the long-term effect of
surgery on bronchiectasis-related symptoms. (o) el 37 B89 \with follow-up period of ap-
proximately 4.3 years, 68% to 84% of people became asymptomatic after surgery, 14% to 24%
improved, and 5% to 15% worsened.

Clinical guide:

RCTs are very difficult to perform in this area for a number of reasons, including the small number
of people with bronchiectasis eligible for surgery, the long follow-up time required to draw definitive
conclusions, variations in surgical techniques currently in use, and ethical considerations. There
is some general consensus about the indications for surgery — most physicians consider surgical
resection in cases of extremely damaged lung segments or lobes that may be a focus for recurrent
infections or bleeding. Surgery may be an option to prevent recurrent exacerbations of pneumonia
in cases of localised bronchiectasis (1 or 2 lobes of one lung). It is preferably performed if there
are no current active infections, especially not a non-tuberculous mycobacterial (NTM) pulmonary
infection. If a patient has an active infection, he or she is treated with appropriate antibiotics for
several weeks and will continue on the antibiotic regimen after surgery.

Jadad scale This measures factors that have an impact on trial quality. Poor description of the factors, rated by low
figures, is associated with greater estimates of effect. The scale includes three items: was the study described as
L%]rwdomised? (0-2); was the study described as double blind? (0-2); was there a description of withdrawals? (0-1).

Inspiratory muscle training (IMT) People are required to breathe through inspiratory devices of progressively de-
creasing diameter, with the goal of increasing the load on the respiratory muscles. Another technique involves the
use of a threshold loading device that lets inspiration commence only after a certain threshold mouth pressure is
reached. The threshold pressure can be set by means of a weighted plunger. In most programmes, subjects have
to train for 30 minutes a day, 5 days a week.

Low-quality evidence Further research is very likely to have an important impact on our confidence in the estimate
of effect and is likely to change the estimate.

Moderate-quality evidence Further research is likely to have an important impact on our confidence in the estimate
of effect and may change the estimate.

Very low-quality evidence Any estimate of effect is very uncertain.

Visual Analogue Scale (VAS) A commonly used scale in pain assessment. It is a 10-cm horizontal or vertical line
with word anchors at each end, such as 'no pain' and 'pain as bad as it could be'. The person is asked to make a
mark on the line to represent pain intensity. This mark is converted to distance in either centimetres or millimetres
from the 'no pain' anchor to give a pain score that can range from 0-10 cm or 0—100 mm.

Airway clearance techniques Previous option title, ‘Bronchopulmonary hygiene physical therapy (airway-clearance
techniques)’, clarified to new title. One systematic review added. g Categorisation unchanged (unknown effectiveness).

d: [11]

Corticosteroids (inhaled) One previously included systematic review update new evidence added. ¥ Cate-

gorisation unchanged (unknown effectiveness).
Exercise or physical training One RCT added. "® Categorisation unchanged (likely to be beneficial).

Hg/perosmolar agents (inhaled) Title clarified to list the hyperosmolar agents that are searched for. One RCT added.
%" categorisation unchanged (unknown effectiveness).

Prolonged-use antibiotics One systematic review updated 2 and six RCTs added. #1271 (28] [29] [30]

Categorisation unchanged (likely to be beneficial).

Surgery One previously included systematic review updated; B4 no new data added. Categorisation unchanged
(unknown effectiveness).
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Disclaimer

The information contained in this publication is intended for medical professionals. Categories presented in Clinical Evidence indicate a
judgement about the strength of the evidence available to our contributors prior to publication and the relevant importance of benefit and
harms. We rely on our contributors to confirm the accuracy of the information presented and to adhere to describe accepted practices.
Readers should be aware that professionals in the field may have different opinions. Because of this and regular advances in medical research
we strongly recommend that readers' independently verify specified treatments and drugs including manufacturers' guidance. Also, the
categories do not indicate whether a particular treatment is generally appropriate or whether it is suitable for a particular individual. Ultimately
it is the readers' responsibility to make their own professional judgements, so to appropriately advise and treat their patients. To the fullest
extent permitted by law, BMJ Publishing Group Limited and its editors are not responsible for any losses, injury or damage caused to any
person or property (including under contract, by negligence, products liability or otherwise) whether they be direct or indirect, special, inci-
dental or consequential, resulting from the application of the information in this publication.
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GRADE Evaluation of interventions for Bronchiectasis.

Important out-
comes

Studies (Partici-
pants)

What are the effects of treatments in people with non-cystic fibrosis (non-CF) bronchiectasis?

1 (20) 19

1 (20) 19

1 (20) 19

3 (220) 11 [12]
3 (224) 11 12
at least 4 ﬁat least
178) 1Y

1 (70) 2

[12]

1 (70)

3(70) [15] [16]

3 (70) [15] [16]

1 (27)

1 (243) 18

Days off work, Exacerbation rates, Functional improvement, Hospital admission, Infection rates, Mortality, Quality of life, Symptom severity

Outcome

Symptom severity

Functional improve-
ment

Quality of life

Exacerbation rates
Symptom severity
Functional improve-
ment

Hospital admission

Quality of life

Functional improve-
ment

Quality of life

Symptom severity

Mortality
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Comparison

Airway clearance techniques ver-
sus no airway clearance tech-
niques

Airway clearance techniques ver-
sus no airway clearance tech-
niques

Airway clearance techniques ver-
sus no airway clearance tech-
niques

Inhaled corticosteroids versus
placebo

Inhaled corticosteroids versus
placebo

Inhaled corticosteroids versus
placebo

Inhaled corticosteroids versus
placebo

Inhaled corticosteroids versus
placebo

Exercise versus no interven-
tion/sham intervention

Exercise versus no interven-
tion/sham intervention

Exercise versus no interven-
tion/sham intervention

Hyperosmolar agents (inhaled)
versus placebo

Type of
evi-
dence

4

Quality

-2

-2

-2

-2

Consis-
tency

=il

Direct-
ness

=l

-1

-1

GRADE

Low

Very low

Low

Low

Low

Very low

Very low

Very low

Very low

Very low

Very low

Very low

Comment

Quality points deducted for sparse data and weak
methods

Quality points deducted for sparse data and weak
methods; consistency point deducted for conflicting
results with different measures of lung function

Quality points deducted for sparse data and weak
methods

Quality points deducted for incomplete reporting of
results and weak methods

Quiality points deducted for incomplete reporting of
results and weak methods

Quality points deducted for incomplete reporting of
results, sparse data, and weak methods

Quiality points deducted for incomplete reporting of
results, sparse data, and weak methods

Quiality points deducted for incomplete reporting of
results, sparse data, and weak methods

Quality points deducted for sparse data, incomplete
reporting of results, weak methods, and not stating
method of assessment for endurance in 1 RCT;
directness point deducted for co-intervention in
active control groups

Quiality points deducted for sparse data, incomplete
reporting of results, and weak methods; directness
point deducted for co-intervention in active control
groups

Quality points deducted for sparse data and weak
methods; directness point deducted for co-interven-
tion in active control group

Quality points deducted for weak methods and in-
complete reporting of results; directness point de-
ducted for short follow-up
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Important out-
comes

Studies (Partici-

pants)
1 (243) 18!

1 (243) 18
1 (243) 18
1(243) 1
1 (45) 0!

1 (42) 2%

1 (349) 291 [21]

1 (42) 2%

3 (193) 22 24

5 (454
[241 [223]

( [22] [24]
i25]° [26] [27] [28]
[29] [30]

BB

9 598%[22] [23] [24]
[2-“{] [26] [27] [29]

[24] [25] [26]

[22] [23] [24]

[30]

6 4782) [24] [25] [26]
[2;] [29] [30]

1 (89) 128

Days off work, Exacerbation rates, Functional improvement, Hospital admission, Infection rates, Mortality, Quality of life, Symptom severity

Outcome

Exacerbation rates

Symptom severity

Functional improve-
ment

Quality of life

Symptom severity

Infection rates

Exacerbation rates

Functional improve-
ment

Mortality

Infection rates

Exacerbation rates

Symptom severity

Functional improve-
ment

Quality of life

Hospital admission
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Comparison

Hyperosmolar agents (inhaled)
versus placebo

Hyperosmolar agents (inhaled)
versus placebo

Hyperosmolar agents (inhaled)
versus placebo

Hyperosmolar agents (inhaled)
versus placebo

Bromhexine versus placebo

Recombinant human deoxyribonu-
clease (rhDNase) versus placebo

Recombinant human deoxyribonu-
clease (rhDNase) versus placebo

Recombinant human deoxyribonu-
clease (rhDNase) versus placebo

Prolonged-use antibiotics versus
placebo

Prolonged-use antibiotics versus
placebo

Prolonged-use antibiotics versus
placebo

Prolonged-use antibiotics versus
placebo

Prolonged-use antibiotics versus
placebo

Prolonged-use antibiotics versus
placebo

Prolonged-use antibiotics versus
placebo

Type of
evi-
dence

4

Quality
-2

-2

-2

-1

-3

-2

-2

-2

-2

-1

Consis-
tency

0

Direct-
ness

—1

-1

-1

-1

Effect
size

0

GRADE

Very low

Very low

Very low

Very low

Very low

Very low

Moderate

Very low

Low

Low

Low

Low

Low

Low

Low

Comment

Quality points deducted for weak methods and in-
complete reporting of results; directness point de-
ducted for short follow-up

Quiality points deducted for weak methods and in-
complete reporting of results; directness point de-
ducted for short follow-up

Quality points deducted for weak methods and in-
complete reporting of results; directness point de-
ducted for short follow-up

Quality point deducted for weak methods and in-
complete reporting of results; directness point de-
ducted for short follow-up

Quiality points deducted for sparse data and incom-
plete reporting of results; directness point deducted
for uncertainty about clinical importance

Quality points deducted for sparse data, incomplete
reporting of results, and uncertainty about length
of follow-up

Quality point deducted for incomplete reporting of
results

Quality points deducted for sparse data, incomplete
reporting of results, and uncertainty about length
of follow-up

Quality points deducted for sparse data and incom-
plete reporting of results

Quiality points deducted for incomplete reporting of
results and early discontinuation in 1 RCT

Quality points deducted for weak methods and in-
complete reporting of results

Quiality points deducted for incomplete reporting of
results and weak methods

Quality points deducted for incomplete reporting of
results and weak methods

Quiality points deducted for weak methods and in-
complete reporting of results

Quality point deducted for sparse data; directness
point deducted for small number of comparators
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Important out-

comes Days off work, Exacerbation rates, Functional improvement, Hospital admission, Infection rates, Mortality, Quality of life, Symptom severity
Type of
Studies (Partici- evi- Consis- Direct- Effect
pants) Outcome Comparison dence Quality tency ness size GRADE Comment
1(89) (28] Days off work Prolonged-use antibiotics versus 4 -1 0 —1 0 Low Quality point deducted for sparse data; directness
placebo point deducted for small number of comparators

We initially allocate 4 points to evidence from RCTSs, and 2 points to evidence from observational studies. To attain the final GRADE score for a given comparison, points are deducted or added from this initial
score based on preset criteria relating to the categories of quality, directness, consistency, and effect size. Quality: based on issues affecting methodological rigour (e.g., incomplete reporting of results, quasi-
randomisation, sparse data [<200 people in the analysis]). Consistency: based on similarity of results across studies. Directness: based on generalisability of population or outcomes. Effect size: based on magnitude
of effect as measured by statistics such as relative risk, odds ratio, or hazard ratio.
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