
 

Study Eligibility and Literature Search 

Studies included randomized controlled trials, including crossover trials that enrolled patients with stable bronchiectasis of non-cystic 

fibrosis etiology and compared interventions of interest to placebo, no intervention or other different interventions, or to inhaled saline 

for the inhaled antibiotic intervention studies. We cross referenced with previously published systematic reviews. We expanded the 

search to include all languages, with last date of inclusion to be September 2017, regardless of language or publication type (e.g. full 

article, abstract).   

A comprehensive literature search was performed by an expert reference medical librarian in collaboration with the principal 

investigator (MHM). The search included Medline In-Process & Other Non-Indexed Citations, MEDLINE, EMBASE, Cochrane 

Central Register of Controlled Trials, Cochrane Database of Systematic Reviews, and Scopus. Additionally, citing articles and 

relevant systematic reviews were searched manually for cross referencing. Supplementary-Table 1 summarizes the full list of 

interventions of interest. Reviewers, working independently and in duplicate, identified original studies eligible for further review by 

screening abstracts and titles. If a study was deemed relevant, the manuscript was obtained and reviewed in full-text version for further 

assessment and disagreements were discussed and reconciled by a third investigator. Reviewers extracted data from each study using a 

standardized online-based program (Distiller SR ). We extracted data on patient demographics, baseline characteristics, study design 



variables, sample size, length of follow-up, intervention types, number of patients in each intervention, and outcomes of interest. The 

authors of the included studies were contacted to further clarify or obtain any information of interest that pertains to this review. 

Outcomes of interest definitions and measure: 

• Exacerbations, hospitalizations, sputum purulence and mortality 

We reported the number of patients who were at risk and experienced protocol-defined exacerbations (PDEs). We also reported the 

mean number of PDEs. PDEs were reported in studies as an acute and sustained worsening of symptoms from their usual stable state 

which is beyond normal day-to-day variations. The majority of studies have defined exacerbations event occurrence using the British 

Thoracic Society guidelines or the Fuchs criteria1 2.  

Additionally, we have reported the number of hospitalizations and all-cause mortality. We also reported scale-based sputum 

purulence, which was divided into mucoid denoted as 1; mucopurulent denoted as 2; and purulent denoted as 3 (a negative weighted 

mean difference  (WMD) demotes improvement in sputum purulence)3. The minimal clinically important difference of this scale has 

not been evaluated to date.  

• Quality of Life and Cough Impact Measures: 

We evaluated the quality of life as assessed by St. George's Respiratory Questionnaire (SGRQ)4 5, a validated scale designed to 

measure the impact of mild to severe airway disease on overall health, daily life and perceived well-being. We also reported the 



impact of cough as assessed by the validated Leicester Cough Questionnaire (LCQ)6, a quality of life measure of chronic cough that is 

responsive to change.  

• Safety and Adverse Effect (AEs): 

For antibiotics, we extracted clinically-important and commonly-reported AEs including, bronchospasm, withdrawal from study due 

to treatment side effects, and bacterial resistance. Additionally, we reported the most common AE per antibiotic type. For oral 

antibiotics, we also reported gastrointestinal effects including abdominal pain and diarrhea. For inhaled antibiotics, we checked for 

spirometry safety diagnostic endpoints, including forced expiratory volume in 1 second (FEV1), and forced vital capacity (FVC). 

For inhaled mucoactive and corticosteroid treatments, we extracted information on sore throat, fungal infections, and FEV1 and FVC 

changes. Additionally for inhaled corticosteroids, we looked for any reporting of adrenal suppression, hemoptysis, skin thinning, bone 

mineral density loss, and pneumonia. 

Notes: 

Another relevant study did not meet eligibility criteria. Bilton et al in 20067 reported on 53 patients and compared Inhaled antibiotic (tobramycin) 

in addition to ciprofloxacin to ciprofloxacin + placebo in patients with unstable bronchiectasis (i.e. acute exacerbations). The study did not show 

any significant differences on clinical outcomes, including exacerbations.   



Supplementary-Table 1. List of interventions and their specific eligibility criteria 

Interventions Examples Target population Follow-up period 
Long term anti-inflammatory Inhaled corticosteroids, oral corticosteroids, 

macrolides, nonsteroidal anti-inflammatory 
drugs, theophyllines, PDE4 inhibitors, 
Leukotriene B4 inhibitors, anti-elastase 

therapy, statins 

Stable Bronchiectasis ≥3 months 

Bronchodilators Short and long acting beta 2 agonists and anti-
cholinergic therapy; combination inhaled 

corticosteroid and long acting bronchodilator 
therapy 

Stable Bronchiectasis ≥3 months 

Mucoactive treatment N- Acetyl Cysteine, DNase, mannitol, 
hypertonic saline 

Stable Bronchiectasis ≥3 months 

Immunoglobulin replacement therapy Treatments of common variable 
immunodeficiency, X linked 

agammaglubulinaemia, immunoglobulin G 
subclass deficiencies 

Stable Bronchiectasis ≥3 months 

Long term anti-mycobacterial therapy For those with bronchiectasis and 
mycobacterial infections 

Stable Bronchiectasis ≥3 months 

Anti-fungal therapy and anti-IgE therapy Bronchiectasis and Active Allergic Broncho-
Pulmonary Aspergillosis 

Stable Bronchiectasis ≥3 months 

Antibiotic treatment Oral therapies (non-macrolide) and inhaled 
therapies (gentamicin, tobramycin, colomycin, 

aztreonam, ciprofloxacin) 

Stable Bronchiectasis ≥3 months 

Physiotherapy Exercise training, chest physical therapy and 
breathing techniques  

Stable Bronchiectasis No minimum time 

Pulmonary rehabilitation (PR) Patient education, Psychosocial/behavioral 
intervention 

Stable Bronchiectasis No minimum time 

Surgery Lobectomy, pneumonectomy, complete or 
partial resections. 

Stable Bronchiectasis No minimum time 

GERD treatment Acid suppressant treatment; prokinetics and 
surgery 

Stable Bronchiectasis No minimum time 

Vaccination Influenza, pneumococcal and Haemophilus 
influenzae vaccinations 

Stable Bronchiectasis No minimum time 

 

  



 

Supplementary-Table 2. The characteristics of the included studies 

Study ID; lead author last 
name and year 

(Design) 

Follow-up 
period  

(Months) 

Treatment period 
(Months) 

N Age 
(Mean) 

Male 
% 

Setting 
(Country) 

Intervention  
group 
(n1) 

Comparison 
group 
(n2) 

Inclusion/exclusion 
criteria 

P. aeruginosa 
at baseline 

n (%) 
Altenburg 20138 

 
(RCT) 

15 12 89 58 36 Multiple hospitals 
 

(Netherlands) 

Azithromycin  
(Orally 250 mg daily) 

(45) 

Placebo 
(44) 

18 years or older and had non-CF 
bronchiectasis diagnosed by Plain 
bronchography or HRCT 

n1 = 6 (14) 
n2 = 6 (15) 

Barker 201420 
(AIR-BX 1 & 2)  

 
(RCT) 

7 3 540 63.5 32 Ambulatory 
clinics in Australia, 

Canada, UK, 
Belgium, Canada, 
France, Germany, 

Italy, the 
Netherlands, Spain, 

and USA 

Aztreonam 
(Inhaled 75mg for 3 

times a day) 
4 week on- 4 week 

off Regimen*2  
 (270) 

 

Placebo 
(270) 

Eligible patients (aged ≥18 years) had 
bronchiectasis 
confirmed by CT chest scan, history of 
positive sputum or bronchoscopic 
culture for target Gram-negative 
organisms 
or treatment of exacerbation (in the 
previous 5 years) with 
antibiotics with Gram-negative 
coverage, positive sputum 
culture for target Gram-negative 
bacteria (at screening), chronic sputum 
production (≥4 days/week; in the 
previous 4 weeks), forced expiratory 
volume in 1 s (FEV1) of 20% 
predicted or higher after bronchodilator 
(at screening), and recent chest X-ray 
at screening or between screening and 
baseline without substantial acute 
findings (eg, no new infiltrate).  

n1 = 228 (84) 
n2 = 208 (78) 

Bilton 20139 
 

(RCT) 

12 3 343 61.5 35 Multiple hospitals 
 

(Australia, New 
Zealand, UK) 

Inhaled Mannitol 
(320mg bid) 

(231) 
 

Placebo 
(80mg bid) 

(112) 

Age 15-80 y with Bronchiectasis 
confirmed by HRCT scan; FEV1 ≥50% 
predicted and ≥ 1.0 L; Clinically stable 
(for ≥2 weeks prior to study entry) and 
persistent cough (present for the 
majority of days during 3 months prior 
to enrollment); Chronic sputum ( >10 
mL/d on the majority of days in the 3 
months prior to enrollment); Chronic 
chest congestion (chronic excessive 
accumulation of mucus); the ability to 
perform techniques necessary to 
measure lung function; and provided 
written informed consent 

n1 = 190 (82) 
n2 = 94 (94)  



Bilton 201410  
 (RCT) 

13 12 485 60 47 Multiple hospitals 
( Australia, USA, 
Europe,  Ireland, 
New Zealand and 
South America) 

Inhaled Mannitol 
400mg twice daily 

(244) 

Placebo 
50mg twice daily 

Mannitol 
(241) 

Patients had to be aged 18–85 years  
with a HRCT confirmed diagnosis of 
non-CF bronchiectasis, baseline 
FEV1≥40% and ≤85% predicted and 
≥1 L and a baseline St George’s 
Respiratory Questionnaire (SGRQ) 
score ≥30. Patients had to have had a 
minimum of two pulmonary 
exacerbations in the previous 
12 months and at least four 
exacerbations in the previous 
2 years. Pragmatically, any cause of 
bronchiectasis (other than CF) was 
deemed eligible. Individuals were 
given a tolerance test of 
400 mg inhaled mannitol (MTT) to 
exclude those with 
Mannitol-induced bronchospasm. The 
use of low-dose mannitol in 
the control arm allowed masking of 
treatment arm to be continued after 
MTT. Use of nebulized hypertonic 
saline was prohibited to avoid 
confounding, but all other therapies 
were continued. 

n1 = 41 (18) 
n2 = 47 (21) 

Currie 199011 
(RCT) 

 

12.5 7.5  
38 
 

52 53 Single university 
hospital 

 
(UK) 

Amoxicillin   
(Orally 

 3gm twice daily) 
(19) 

Placebo 
(19) 

Patients with daily purulent sputum 
expectoration for at least three months 
and definite evidence of bronchiectasis 
on bronchogram or plain chest 
radiograph 

n1 = 6 (26) 
n2 = 5 (21) 

Cymbala 200512 
(RCT/Crossover) 

9 6 11 71 55 Single hospital  
 

(USA) 

Azithromycin  
(500mg orally  twice 

weekly) 
+  usual care 

(8 then 3) 
 

Usual care 
(3 then 8) 

 

Patients with confirmed bronchiectasis 
and ≥18 years 

0 

De Diego 201313 
(RCT/Crossover) 

3 3 30 59 47 Outpatient 
university hospital 

 
(Spain) 

Azithromycin  
(Orally 250mg three 

times/week) 
(16) 

Usual Care 
(14) 

Adults with stable bronchiectasis n1 = 7 (44) 
n2 = 5 (36) 

Darke and Knowelden 
195714 
(RCT) 

12  12 122 33 63 Outpatient centers 
(UK/Ireland)  

Oral Oxytetracycline 
(44) 
or 

Oral Penicillin 
(38) 

(Two capsules four 
times a day on two 

days a week -for total 
dose of 2 gm/day at 4 

gm /week) 

Placebo 
(40) 

Patients were 15-55 year of age who 
have had symptoms for at least three 
months, with bronchogram should 
show frank bronchiectasis affecting at 
least two lung segments. Before 
admission to the trial the patient had to 
be observed on four visits at weekly 
intervals, on each occasion bringing a 
24- hour specimen of sputum; the total 
quantity of the four specimens, which 

NR 



had to be either purulent or 
mucopurulent, had to be at least 150 
ml., and the last had to measure at least 
25 ml. Patients who had been receiving 
antibiotics or sulphonamides could be 
admitted only after a period of at least 
a month without such treatment. 
Patients with tuberculosis were 
excluded. 

Drobnic 200515 
(RCT/Crossover) 

18 12 30 65 NR NR Tobramycin  
 (Inhaled 300 mg 

twice daily) 
(17) 

Placebo 
(13)* 

Patients were diagnosed with 
bronchiectasis confirmed by high-
resolution chest computed tomography 

All patients 

Figueiredo 201016 
(RCT/Crossover) 

1 0.5** 8 47 50 Single Hospital  
 

(Brazil) 

Chest physiotherapy 
once daily 

(8) 

Placebo 
(8) 

Patients with stable bronchiectasis 
productive 

0 

Haworth 201417 
(RCT) 

 6 Up to 6.5 Ω 144 59 42 Multiple hospitals 
 

(UK, Russia, 
Ukraine) 

Inhaled Colistin 
(   

1million IU twice 
daily) 
(73) 

Placebo 
(71) 

18 years of age or older, had 
bronchiectasis confirmed by computed 
tomography, had 2 or more positive 
respiratory tract cultures for P. 
aeruginosa in the preceding 12 months, 
and were within 21 days of completing 
a course of anti-pseudomonal 
antibiotics for the treatment of an 
exacerbation. P. aeruginosa also had to 
be cultured from a sputum sample 
taken at the screening visit. 

All patients 

Hernando 201218 
(RCT) 

36 6 77 68 49 Tertiary university 
hospital  

 
(Spain) 

Budesonide 
(Inhaled  

400 mcg twice daily) 
(38) 

Placebo 
(39) 

Patients with bronchiectasis not due to 
cystic fibrosis and had to be clinically 
stable of their basal disease 

n1 = 19 (27) 
n2 = 18 (26) 

Koh 199719 
(RCT) 

3 3 25 13 56 Single university 
hospital 

 
(Korea) 

Roxithromycin 
(Orally 

4 mg·kg b.i.d.) 
(13) 

Placebo 
(12) 

Children with bronchiectasis based on 
clinical features and confirmed by 
computed tomography with 
bronchography when necessary 

NR 

Lee 201420  2 12 85 64 40 Multiple hospitals 
(Australia) 

Pulmonary 
rehabilitation (PR) 
+ exercise program 
counseling with and 
without supervision 

General care and 
support without 
exercise-specific 

discussion 

Patients were eligible to participate if 
they were ambulant and reported 
dyspnoea on exertion (Modified 
Medical Research Council (MMRC) 
Dyspnoea grade ≥ 1), clinically stable 
and self-reported at least two 
exacerbations requiring antibiotics per 
year within the previous two years 
without other concurrent chronic 
respiratory diseases or comorbidities 
which precluded safety to undertake 
exercise training or participation in PR 
in the previous 12 months 

NR 

Mandal 201221 
(RCT) 

3 3 30 65 54 Single university 
hospital 

PR 
+ chest 

Chest 
physiotherapy 

All patients had an established 
radiological diagnosis of 

n1 = 4 (33) 
n2 = 4 (27) 



  
(UK) 

physiotherapy 
(15) 

alone 
(15) 

Bronchiectasis. 
Patients had clinically significant 
bronchiectasis expectorating 
mucopurulent or purulent sputum when 
clinically stable. 
Clinically stable disease with no 
requirement of antibiotics in the 4 
weeks prior to commencing the study 

Mandal 201422 
(RCT) 

6 6 60 59.6 48.3 secondary-care 
clinic 

 
(UK) 

Atorvastatin 
80mg orally daily 

(n=30) 

Placebo  
(n=30) 

Patients were cough and sputum 
production when clinically stable; two 
or more chest infections in the 
preceding year; and bronchiectasis 
confirmed on chest CT. For diagnosis 
on CT, bronchial dilatation had to be 
present (bronchus: arterial ratio >1) 

n1 = 2 (7) 
  n2 = 0 

Martinez-Garcia 200623 
(RCT) 

 

6 6 93 68.5 56 Single university 
hospital 

 
(Spain) 

Fluticasone 
propionate 
(Inhaled 
500 μg) 

(29) 
 

Fluticasone 
propionate 
(Inhaled 
1000 μg) 

(29) 
 

Placebo 
(Inhaled 
Zero μg) 

(28) 

Patients diagnosed bronchiectasis using 
High resolution CT between 1993 and 
June 2003. The patients were required 
to be free from acute exacerbation for 
at least 4 weeks. 

n1= (21) 
n2= (17) 
n3= (24) 

Martinez-Garcia 201224 
(RCT) 

 

12 12 40 70 45 Single university 
hospital 

 
(Spain) 

Budesonide 
dipropionate  

(Inhaled 
1600 mg) 

(20) 
 

Formoterol-
budesonide 
combined 

treatment as 
18/640 mg daily 

(20) 
 

Patients between 18 and 80 years old 
with non-CF bronchiectasis with 
known chronic airflow obstruction and 
clinically stable phase (acute 
exacerbation-free for at least 6 weeks 
prior to the start of the study) 

n1= 2 (10) 
n2 = 3 (15) 

Masekela 201325 
(RCT) 

 

12 12 31 8.8 58 Single university 
hospital 

 
(South Africa) 

Erythromycin 
(Orally  

125mg or 250mg 
based on body 

weight) 
(17) 

 

Placebo 
(14) 

Children aged 6 to 18 years with 
confirmed HIV infection. 
Confirmed presence of bronchiectasis. 
All children had to be able to perform 
reliable pulmonary function tests. 

NR 

Murray 200926 
(RCT/Crossover) 

6 6 20 65 60 Single university 
hospital 

 
(UK) 

Chest physiotherapy 
twice daily 

(20) 

No chest 
physiotherapy 

(20)* 

Patients with radiological diagnosis of 
bronchiectasis using a high-resolution 
computed tomography (HRCT) chest 
scan according, chronic sputum 
expectoration, not carrying out regular 
chest physiotherapy, clinically stable 
disease (defined as no requirement for 
antibiotics in the 4 weeks preceding 
study entry) 

n1 = 6 (30) 
n2 = 6 (30) 



Murray 201127 
(RCT) 

15 12 65 61 42 Single university 
hospital 

 
(UK) 

Inhaled Gentamicin  
(Nebulized 80 mg 

twice daily) 
(32) 

Nebulized 0.9% 
saline twice daily 

(33) 

Patients with bronchiectasis who were 
clinically stable at time of study entry 
(no requirement for antibiotics or 
change in respiratory medication in the 
preceding 4 week). 
Not currently receiving long-term 
antibiotics 

n1 = 13 (48) 
n2 = 11 (37) 

Newall 200528 2 3 32 60 19  PR with a targeted 
inspiratory muscle 
training (IMT) + 
High Intensity 
Exercise (HIE)  

(11) 

PR + HIE only 
(Sham) 

(12) 
+ 

Control care 
(general care 
without PR) 

(9) 

Patients were excluded if they had 
evidence of endocrine, orthopedic, or 
primary cardiac disorders, coronary 
artery disease, hypertension or cor 
pulmonale. Patients were also excluded 
if they had experienced an acute 
exacerbation within the previous 6 
weeks or were receiving long term oral 
corticosteroid treatment. All other 
medications were permitted for use 
during the study. 

NR 

O’Donnell 199829 
(RCT) 

 

6 6 349 
 

60 38 Multiple university 
hospitals 

 
(UK/Ireland) 

Inhaled rhDNase  2.5 
μg twice daily 

(173) 

Placebo 
(176) 

Patients with idiopathic bronchiectasis 
defined by clinical and radiographic 
criteria (Table 1 in the study) 

n1 = 173 (30) 
n2 = 173 (19) 

Orriols 199930 
(RCT) 

12 12 15 
 

61 67 Multiple university 
hospitals 

 
(Spain/ Germany) 

Ceftazidime and 
Tobramycin 

(Inhaled 
ceftazidime 1000 mg 

12 h- ; tobramycin 
100 mg 12 h-) 

(7) 

Symptomatic 
treatment 

(8) 

All patients had a diagnosis of 
bronchiectasis confirmed by 
bronchography, thoracic computed 
axial tomography or both. 

All patients 

Orriols 201531 
(RCT) 

12 3 35 70 54 Tertiary university 
hospital 
(Spain) 

 (Nebulized 
Tobramycin, 300mg  

, twice daily) 
(16) 

Placebo 
(19) 

Patients with non-CF bronchiectasis 
Over, 18 years of age were recruited 
after the first isolation of P.aeruginosa 
in sputum. The diagnosis of 
bronchiectasis was made by high-
resolution chest CT. Sweat tests and 
blood analyses were negative for the 
most frequent mutations of CF in Spain 
The exclusion criteria were: infection 
with other Gram-negative non-
fermenter bacteria, mucoid P. 
aeruginosa or 9icroorganism resistant 
to any of the antibiotics used 
in the study, concomitant use of 
quinolones, chronic treatment with 
macrolides, and abnormal kidney and 
auditory function test results. 

All patients 



Serisier 201332 
(ORBIT-2 trial) 

(RCT) 

8 3 42 
 

65 45 Multiple university 
hospitals 

 
(Australia/ UK/ 
New Zealand) 

Ciprofloxacin 
(Inhaled  

150 mg in 3 ml and 
60 mg in 3 ml dual 
release) once daily 

(20) 

Placebo 
(22) 

Clinically stable adults with CT scan-
proven bronchiectasis, 
Pseudomonas aeruginosa airway 
infection and ≥2 pulmonary 
exacerbations 
requiring antibiotic therapy in the 
preceding 12 months were Eligible 

All patients 

Serisier 201332 
(BLESS trial) 

 (RCT) 
 

12 11 117 
 

63 39 Single university 
hospital 

 
(Australia) 

Erythromycin   
(Orally  

400mg twice daily) 
(59) 

Placebo 
(58) 

Patients aged 20 to 85 who  had 
bronchiectasis documented by HRCT, 
at least 2 separate 
Pulmonary exacerbations and requiring 
supplemental systemic antibiotic 
therapy in the preceding 12 months, 
and daily sputum production. And they 
had been clinically Stable for at least 4 
weeks prior to enrollment 

 
n1 = 18 (29) 
n2 = 23(29) 

Tsang 200533 
(RCT) 

 

12 12 86 
 

58 34 Single university 
hospital 

 
(China) 

Fluticasone 
(Inhaled  

500 mg twice daily) 
(43) 

 

 
Placebo 

(43) 
 

Patients with high resolution computed 
tomography proven bronchiectasis in 
the absence of asthma or other unstable 
systemic diseases and presence of 
stable bronchiectasis (< 20% alteration 
in 24 hour 
Sputum volume, FEV1 and forced vital 
capacity (FVC) with no deterioration in 
respiratory symptoms at baseline visits) 

n1 = 12 (28) 
n2 = 11 (25) 

Valery 201334 
(RCT) 

 24 20.7 (12-24)Ω 89 4 53 Multiple 
community clinics 

and tertiary 
pediatric university 

hospitals 
  

(Australia and New 
Zealand) 

Azithromycin  
(Orally 30 mg/kg 

once a week) 
(45) 

Placebo 
(44) 

Children who were aged 
1–8 years, lived within the study area, 
had either bronchiectasis confirmed 
radiographically by HRCT scans or 
chronic suppurative lung disease 
(bronchiectasis suspected clinically 
when HRCT scans were unavailable), 
and had had at least one pulmonary 
exacerbation in the past 12 months. 

0 

 
Wong 201235 

(RCT) 
 

12 6 141 60 30 Multiple hospitals 
 

(New Zealand) 

Azithromycin 
(Orally  

500 mg, three doses a 
week) 
(71) 

Placebo 
(70) 

Patients ≥18, had had at least one 
pulmonary exacerbation requiring 
antibiotic treatment in the past year, 
and had a diagnosis 
of bronchiectasis defined by HRCT 
scan 

 
n1 = 9 (13) 
n2 = 8 (11) 

* Same group of patients        Ω Range          **Once/intervention within 2 weeks with one-week washout period 

  



Supplementary-Table 3. Quality Assessment (Risk of bias) of the included trials 

 
RANDOMIZED CONTROLLED TRIALS 

 
 

Study 

 

Randomized 
 

Allocation concealment 

 

Blinding 

 

Baseline imbalance 

 

Attrition bias 

Altenburg 2013 1:1 computer generated permuted block 
randomization, with equally sized blocks 

of 10 

Yes Patients, physicians and, 
outcome assessors 

No No 

Barker 2014 1:1 without stratification and the code 
was generated by a Gilead designee at 
baseline with an interactive voice and 

web response system. 

Yes Patients, site personnel, study 
vendors, and the sponsor 

Yes No 

Bilton 2013 2:1 randomization ratio NR Patients and investigator No No 
Bilton 2014 3:2 randomization ratio NR Patients and investigator No No 
Currie 1990 Stratified using the minimization method NR Patients and outcome assessors No Yes 

Cymbala 2005 Randomized, open label, crossover study Yes Outcome assessors Yes No 
De Diego 2013 Randomized, open label, crossover study NR Patients and investigator No Yes 

Darke and Knowelden 1957 Randomized by centrally held list Yes Patients and physicians Yes No 
Drobnic 2005 Randomized (crossover) NR Patients and investigators No Yes 

Figueiredo 2010 Randomized, sequence generation, 
crossover study 

NR Outcome assessors NR No 

Haworth 2014 1:1 randomization ratio NR Patients and investigator No Yes 
Hernando 2012 Randomization was performed by 

hospital pharmacy personnel 
Yes Patients   No No 

Koh 1997 Randomized but the method is not 
reported 

NR Patients  No No 

Lee 2014 Randomized at a central location using a 
computer-generated randomization 

sequence 

Yes Outcome assessors No No 

Mandal 2012 Randomized using computer generated 
random number sequence 

NR No blinding to patients 
Others NR 

No No 

Mandal 2014 1:1 randomization ratio Yes Patients and investigator No No 
Martinez-Garcia 2006 Stratified for prior smoking habits in 

pack-years 
NR No; blinding is achieved only to 

the dose (500 vs. 1000 μg) but 
not as related to administering 

the effective doses (500 or 1000 
μg) vs. lack of it (zero dose)  

No No 

Martinez-Garcia 2012 Randomized using computer program NR Patients No No 
Masekela 2013 1:1 randomization ratio NR Patients and data collectors Yes Yes 

Murray 2009 Randomized by computer, crossover NR No blinding No No 



 

study 
Murray 2011 Randomized and method not reported Yes Outcome assessors  No No 
Newall 2005 Randomized  using a computer generated 

random number sequence 
NR Patients were blinded to 

questionnaire responses only 
(but not clear if for the 
intervention as well) 

No No 

O’Donnell 1998 Randomized but the method is not 
reported 

NR Patients  No No 

Orriols 1999 Randomized but the method is not 
reported 

NR Patients NR No 

Orriols 2015 Randomized using computer generated 
random number sequence 

Yes Single (patients only) No No 

Serisier 2013 
(ORBIT-2 trial) 

Randomized, centrally randomized and 
stratified 1:1 

NR Patients and outcome assessors Yes No 

Serisier 2013 
(BLESS trial) 

Randomized using a Computer-generated 
randomization sequences, blocked in 

random groups of 2, 4, and 8 and 
stratified for presence of sputum 

Pseudomonas aeruginosa 

Yes  
Patients and outcome assessors 

No No 

Tsang 2005 Randomized: blocks of 4 NR Patients No No 
Valery 2013 1:1 ratio, by computer-generated 

sequence with 
permuted block design,  

stratified by study site and exacerbation 
frequency 

Yes Patients and outcome assessors Yes No 

Wong 2012 Randomized: Computer-generated, block 
of 6  and sequential assignment, stratified 

by center 

Yes  
Patients and outcome assessor 

No No 



Supplementary-Table 4. Safety outcomes of stable patients with bronchiectasis who received various interventions  
Outcome Interventions Number of 

studies 
Patients 

(N) 
Effect 

size 
95% CI I² (%) 

Bronchospasm* Mannitol vs. placebo 2 804 3.65 0.42, 31.46 0 
 

FEV1 (predicted, %) Ω 
Corticosteroids (Inhaled) vs. placebo 2 143 0.30 0.24, 0.36 0 

rhDNase vs. placebo 1 61 -4.30 -5.05, -3.55 - 
Atorvastatin 1 60 -0.07 -0,14, 0  

 
FEV1 (L)Ω Corticosteroids (Inhaled) vs. placebo 1 62 0.06 -0.17, 0.30 - 
 

FVC (predicted, %) Ω 
Corticosteroids (Inhaled) vs. placebo 3 236 -0.21 -0.98, -0.56 0 

rhDNase vs. placebo 1 61 -5.50 -6.28, -4.72 - 
Atorvastatin 1 60 -0.01 -0.07, -0.05  

 

Sore throat* Corticosteroids (Inhaled) vs. placebo 1 86 3.5 0.77, 15.90 - 
Mannitol vs. placebo 2 804 1.20 0.77, 1,84 - 

 
Withdrawal due to toxicity or AE* Corticosteroids (Inhaled) vs. placebo 1 143 1 0.06, 15.48 - 
* Relative Risk   Ω Weighted mean difference  



Supplementary-Table 5. Meta-analysis of outcomes assessed using various validated questionnaires and scales 

Interventions Scale Effect size   
 SGRQᶱ Total WMD Ω 95% CI I² (%) 
Antibiotic vs. placebo   -6.07 -10.7, -1.43 86.8 
Corticosteroids (inhaled)  vs. placebo  3.22 0.55, 5.89 - 
Corticosteroids (inhaled) vs. corticosteroids + long-acting ß2 
agonist 

 4.90 -13.29, 23.09 - 

Rehab + PT vs. PT only  -4.60 -6.60, -2.70 - 
PT vs. no-PT (usual care)  -7.20 -8.92, -5.48 - 
Mannitol vs. control  -4.20 -9.35, 0.95 - 
 SGRQ Impact WMD 95% CI I² (%) 
Antibiotic vs. placebo  -1.55 -7.48, 4.38 95 
Corticosteroids (inhaled)  vs. placebo  3.63 -2.09, 9.35 - 
Corticosteroids (inhaled) vs. corticosteroids + long-acting ß2 
agonist 

 2.70 -1.94, 9.07 - 

 SGRQ Symptom WMD 95% CI I² (%) 
Antibiotic vs. placebo  -1.03 -3.94, 1.88 18.7 
Corticosteroids (inhaled)  vs. placebo  2.60 -4.13, 9.33 - 
Corticosteroids (inhaled) vs. corticosteroids + long-acting ß2 
agonist 

 7.00 -10.52, 24.52 - 

 SGRQ Activity WMD 95% CI I² (%) 
Antibiotic vs. placebo    -1.23 -6.30, 3.84 78.4 
Corticosteroids (inhaled)  vs. placebo  5.53 -1.94, 13.00 - 
Corticosteroids (inhaled) vs. corticosteroids + long-acting ß2 
agonist 

 3.90 -20.01, 27.81 - 

 LCQᶷ WMD 95% CI I² (%) 
Antibiotic vs. placebo  -0.64 -1.57, 0.47 - 
Rehab + PT vs. PT only  1.27 -.0.86, 3.43 75.4 
PT vs. no-PT (usual care)  8.50 3.41, 13.59 - 
Atorvastatin vs. placebo  2.2 0.5, 3.9 - 
 Sputum Purulence WMD 95% CI I² (%) 
Antibiotic vs. placebo  -0.90 -1.58, -0.22 - 
Corticosteroids (inhaled)  vs. placebo  0.10 -0.31, 1.50 - 
ΩWeighted Mean Difference; ᶱ SGRQ 

  



 

Supplementary-Table 6.Summary shows studies  

Study ID Method of ascertainment of 
cough events, severity or quality  

Study ID Ascertainment of 
cough events 

Altenburg 2013 Yes;  visual analogue scale (VAS) Mandal, 2014 Yes; LCQ 
Barker 2014 Yes; SGRQ Martinez-Garcia 2006 Yes; SGRQ  
Bilton 2013 Yes; LCQ Martinez-Garcia 2012 Yes; SGRQ  
Bilton 2014 Yes; SGRQ Masekela 2013 No 
Currie 1990 No Murray 2009 Yes; SGRQ and LCQ  

Cymbala 2005 No Murray 2011 Yes ; SGRQ and LCQ 
Darke and Knowelden 1957 No Newall 2005 Yes; SGQR  

Drobnic 2005 Yes; SGRQ   O’Donnell 1998 Yes; quality of life questionnaire 
de Diego 2013 Yes; SGRQ  Orriols 1999 No 

Figueiredo 2010 No Orriols 2015 Yes; SGRQ 
Haworth 2014 Yes  Serisier 2013 (ORBIT-2 trial)   No 
Hernando 2012 Yes; SGRQ Serisier 2013(BLESS trial) Yes; SGRQ and LCQ  

Koh 1997 Yes; Sputum Purulence Scale Tsang 2005 Yes; Sputum Purulence Scale 
Lee 2014 Yes; SGQR and LCQ Valery 2013 No 

Mandal 2012 Yes; SGRQ  Wong 2012 Yes; SGRQ   



Supplementary-Table 7.Definitions of primary outcomes in the included studies 

Study ID 
(Design) Primary Outcomes 

Altenburg 2013 The number of infectious exacerbations during the 52-week treatment period 

Barker 2014 
(AIR-BX 1 & 2)  Change from baseline Quality of Life-Bronchiectasis Respiratory Symptoms Scores (QOL-B-RSS) at 4 weeks 

Bilton 2013 Changes from baseline at 12 weeks in 24-h sputum weight and St. George’s Respiratory Questionnaire (SGRQ) score 
Bilton 2014 Pulmonary exacerbation rate 
Currie 1990 The efficacy of high-dose oral amoxicillin in purulent bronchiectasis measured by sputum clearance/analysis 

Cymbala 2005 The number of exacerbations and pulmonary function 

De Diego 2013 Changes in nitric oxide, 8-isoprostane, pH, nitrites and nitrates in EBC 

Darke and Knowelden 1957 Obtain an objective assessment of a number of symptoms and signs common to most patients with infected bronchiectasis (cough, dyspnea, hemoptysis, 
sputum counts, toxicity, disability) 

Drobnic 2005 Efficacy was primarily evaluated by means of number of exacerbations, and number and days of hospital admissions. Pulmonary function parameters (FVC, 
FEV1) were also evaluated 

Figueiredo 2010 Airway clearance measured by the expectorated sputum volume 
Haworth 2014 Time to exacerbation 
Hernando 2012 Functional parameters (FVC and FEV1) and microbiological changes between baseline and the end of the study 

Koh 1997 Airway responsiveness measured by bronchial sensitivity and maximal response on the dose-response curve to methacholine, before and after roxithromycin 
treatment 

Lee 2014 The effects of exercise training and review of airway clearance therapy (ACT) on exercise capacity, health related quality of life (HRQOL) and the incidence 
of acute exacerbations in people with non-CF bronchiectasis. 

Mandal 2012 Improvement in the incremental shuttle walking test (ISWT). 

Mandal 2014 Reduction in cough from baseline to 6 months, measured by the Leicester Cough Questionnaire (LCQ) score, with a lower score indicating a more severe 
cough 

Martinez-Garcia 2006 The effect of inhaled fluticasone propionate (FP) for 6 months upon the clinical, functional, microbiological and outcome parameters of patients with steady-
state bronchiectasis not due to cystic fibrosis, and its repercussions for patient health-related quality of life (HRQoL). 

Martinez-Garcia 2012 Compare the clinical safety and efficacy of formoterol and medium-dose budesonide combined treatment vs high-dose budesonide treatment in patients with 
non-CF bronchiectasis and chronic airflow obstruction 

Masekela 2013 The number of exacerbations documented over the 52 weeks 
Murray 2009 Measuring patient perceived cough severity using the Leicester Cough Questionnaire (LCQ) 

Murray 2011 A greater than or equal to one log unit reduction in sputum bacterial load, regarded as the minimum important reduction necessary to have a significant impact 
on airways inflammation 

Newall 2005 Changes in respiratory muscle function, lung function, exercise capacity, sputum clearance, and health status 

O'Donnell 1998 Incidence of pulmonary exacerbations and mean percent change in FEVi from baseline over the treatment period 

Orriols 1999 The long term efficacy of home-inhaled antibiotic therapy in the outcome of non-CF patients with bronchiectasis and CBIPA who fail to respond satisfactorily 
to antibiotics by other routes 

Orriols 2015 The efficacy of 3 months of nebulised tobramycin after a short course of intravenous antibiotics in the eradication of P. aeruginosa and its clinical 
consequences in non-CF bronchiectasis following initial P. aeruginosa infection 

Serisier 2013 
(ORBIT-2 trial) Change in sputum P aeruginosa bacterial density to the end of treatment cycle 1 (day 28), analyzed by modified intention to treat (mITT) 

Serisier 2013 
(BLESS trial) The annualized mean rate of protocol-defined pulmonary exacerbations (PDPEs) per patient 

Tsang 2005 Treatment response measured by 24 hour sputum volume, cumulative exacerbation frequency 



Valery 2013 Exacerbation rate 

Wong 2012 The rate of event based exacerbations in the 6-month treatment period, change in forced expiratory volume in 1 s (FEV1) before bronchodilation, and change 
in total score on St George’s respiratory questionnaire (SGRQ) 
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SEARCH STRATEGY 

Ovid 

Database(s): Embase 1988 to 2017 Week 36, EBM Reviews - Cochrane Central Register of 
Controlled Trials December 2017, EBM Reviews - Cochrane Database of Systematic Reviews 
2005 to September 30, 2017, Ovid MEDLINE(R) Epub Ahead of Print, In-Process & Other Non-
Indexed Citations, Ovid MEDLINE(R) Daily and Ovid MEDLINE(R) 1946 to Present  
Search Strategy: 
# Searches Results 
1 exp Bronchiectasis/ 23660 

2 (bronchiectasis or bronchiectasia or bronchoectasia or "Kartagener 
syndrome").ti,ab,sh,hw,kw. 29946 

3 1 or 2 29946 
4 exp Cough/ 110341 
5 cough*.mp. 169543 
6 4 or 5 176765 
7 3 and 6 4170 
8 exp controlled study/ 5789588 
9 exp randomized controlled trial/ 981104 

10 ((control$ or randomized) adj2 (study or studies or trial or trials)).mp. [mp=ti, ab, 
hw, tn, ot, dm, mf, dv, kw, fx, sh, tx, ct, nm, kf, px, rx, ui, sy] 7855852 

11 meta analysis/ 234721 
12 meta-analys$.mp. 399111 
13 exp "systematic review"/ 152769 
14 (systematic* adj review$).mp. 357891 
15 exp Cohort Studies/ 2374878 
16 exp longitudinal study/ 355869 
17 exp retrospective study/ 1341114 
18 exp prospective study/ 1012110 
19 exp comparative study/ 2934891 
20 exp clinical trial/ 2119773 
21 exp cross-sectional study/ 523785 
22 crossover procedure/ 53625 
23 exp cross-over studies/ 133023 

24 
((clinical or comparative or cohort or longitudinal or retrospective or prospective or 
concurrent or "cross- sectional" or crossover or "cross-over") adj (study or studies 
or survey or surveys or analysis or analyses or trial or trials)).mp. 

10097977 

25 ("crossover procedure" or "cross-over procedure").mp. [mp=ti, ab, hw, tn, ot, dm, 
mf, dv, kw, fx, sh, tx, ct, nm, kf, px, rx, ui, sy] 72452 

26 or/8-25 15348542 



27 7 and 26 1415 
28 from 7 keep 3090-4170 1081 

29 

limit 7 to (clinical trial, all or clinical trial, phase i or clinical trial, phase ii or 
clinical trial, phase iii or clinical trial, phase iv or clinical trial or comparative study 
or controlled clinical trial or evaluation studies or meta analysis or multicenter 
study or practice guideline or randomized controlled trial or systematic reviews or 
validation studies) [Limit not valid in Embase,CCTR,CDSR; records were 
retained] 

460 

30 27 or 29 1435 

31 

limit 30 to (book or book series or editorial or erratum or letter or note or addresses 
or autobiography or bibliography or biography or comment or dictionary or 
directory or interactive tutorial or interview or lectures or legal cases or legislation 
or news or newspaper article or overall or patient education handout or periodical 
index or portraits or published erratum or video-audio media or webcasts) [Limit 
not valid in Embase,CCTR,CDSR,Ovid MEDLINE(R),Ovid MEDLINE(R) Daily 
Update,Ovid MEDLINE(R) In-Process,Ovid MEDLINE(R) Publisher; records 
were retained] 

56 

32 30 not 31 1379 
33 from 7 keep 2944-3089 146 
34 32 or 33 1424 
35 remove duplicates from 34 1050 
  



Scopus 

1 TITLE-ABS-KEY(bronchiectasis or bronchiectasia or bronchoectasia or "Kartagener 
syndrome") 

2 TITLE-ABS-KEY(cough*) 
3 TITLE-ABS-KEY((meta W/1 analys*) OR (systematic* W/2 review*) OR (control* W/2 stud*) 

OR (control* W/2 trial*) OR (randomized W/2 stud*) OR (randomized W/2 trial*) or 
"comparative stud*" OR "comparative survey*" OR "comparative analys*" OR "cohort 
stud*" OR "cohort survey*" OR "cohort analys*" OR "longitudinal stud*" OR "longitudinal 
survey*" OR "longitudinal analys*" OR "retrospective stud*" OR "retrospective survey*" OR 
"retrospective analys*" or "prospective stud*" OR "prospective survey*" OR "prospective 
analys*" or "concurrent stud*" OR "concurrent survey*" OR "concurrent analys*" or "clinical 
stud*" OR "clinical trial*" or "cross-sectional stud*" or "cross-sectional analys*" or "cross-
over stud*" or "cross-over analys*" or "cross-over procedure" or "crossover stud*" or 
"crossover analys*" or "crossover procedure") 

4 1 and 2 and 3 
5 PMID(0*) OR PMID(1*) OR PMID(2*) OR PMID(3*) OR PMID(4*) OR PMID(5*) OR PMID(6*) 

OR PMID(7*) OR PMID(8*) OR PMID(9*) 
6 4 and not 5 
7 DOCTYPE(le) OR DOCTYPE(ed) OR DOCTYPE(bk) OR DOCTYPE(er) OR DOCTYPE(no) OR 

DOCTYPE(sh) 
8 6 and not 7 

 

  



 

Figures Legend 

eFigure 1. Flowchart of the literature search strategy  

eFigure 2. Meta-analysis of hospitalizations in patients with bronchiectasis who received 
antibiotics, mucoactive agents, or inhaled corticosteroids in comparison to placebo

eFigure 3. Meta-analysis of mortality in patients with bronchiectasis who received antibiotics, 
mucoactive agents, or inhaled corticosteroids in comparison to placebo 

eFigure 4. Meta-analysis of bronchospasm in patients with bronchiectasis who received 
antibiotics, mucoactive agents, or corticosteroids in comparison to placebo 

eFigure 5. Meta-analysis of FEV1 in patients with bronchiectasis who received antibiotics in 
comparison to placebo



 

eFigure 1. Flowchart of the literature search strategy  

 



eFigure 2. Meta-analysis of hospitalizations in patients with bronchiectasis who received antibiotics, mucoactive agents, or inhaled corticosteroids 
in comparison to placebo 

 



eFigure 3. Meta-analysis of mortality in patients with bronchiectasis who received antibiotics, mucoactive agents, or inhaled corticosteroids in 
comparison to placebo 

 



eFigure 4. Meta-analysis of bronchospasm in patients with bronchiectasis who received antibiotics, mucoactive agents, or corticosteroids in 
comparison to placebo 

  



eFigure 5. Meta-analysis of FEV1 in patients with bronchiectasis who received antibiotics in comparison to place 

 


