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Welcome to this issue of Respiratory Research Review with the topic 
of bronchiectasis and CF (cystic fibrosis). We start with the brief N Engl J Med review of chronic 
cough and its suggested four steps of management: i) identify and treat obvious causes; ii) focused testing for and 
treatment of asthma, gastroesophageal reflux and rhinosinusitis; iii) investigate to rule out rarer causes of cough; 
and iv) manage idiopathic or refractory chronic cough. The first study in the review addresses these issues. The 
Manchester group noticed that asthma, reflux and nasal disease are thought to be the most common causes of 
a chronic cough; however, most patients with these conditions don’t have a cough. Despite careful investigations 
and trials of treatment, the cough often seems refractory with few treatment options left. They describe a new 
blocker of the relevant afferent receptors of the vagal nerves that reduced the cough rate by 75% and, as such, 
has great clinical potential.
The prevalence of bronchiectasis appears to be genuinely increasing and ranges from about 40 in 
100,000 in the 18- to 30-year-old group to more than 1000 per 100,000 in the 70- to 79-year-old group;  
a 1% prevalence is close to the prevalence of type 1 diabetes. In their editorial, Pieter Goeminne and Anthony 
De Soyza explore possible causes like increased awareness of respiratory illness or increased CT scanning, 
and wonder how bronchiectasis can be an orphan disease with so many parents. The Brompton Hospital 
compares the clinical performance of the BSI (Bronchiectasis Severity Index) and the FACED score over 19-year 
follow-up; both perform well, but the FACED score is simpler and was superior for predicting 15-year mortality.  
Other studies review the effect of bronchiectasis in patients with COPD, the validity of a child cough-specific 
QOL questionnaire and the performance of surgery for limited bronchiectasis.
The progress in the management of CF appears to be accelerating and could almost fill a review in its own right. 
Here we review articles on the effect of hypertonic saline for exacerbation of CF, an amazing proof-of-concept 
study using microRNA-17 to bind to the noncoding DNA with the effect of reducing the proinflammatory IL-8 
production, and the simple measurement of pulmonary arterial size in predicting future exacerbation of CF. Two 
proof-of-concept articles haven’t quite made it into the selection; however, the interested reader may wish to 
reflect on the future role of low-dose, iterative reconstructed CT chest scanning in children and adults with CF 
(Eur Respir J) and the amazing insights that can be gained from studying the whole nasal microbiota in infants 
with CF over their first year of life (Lancet Respir Med).
We hope you enjoyed the selection of articles and we are looking forward to feedback and comments.

Kind regards
Professor Lutz Beckert
lutzbeckert@researchreview.co.nz 
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P2X3 receptor antagonist (AF-219) in refractory  
chronic cough
Authors: Abdulqawi R et al.

Summary: Twenty-four patients with refractory chronic cough received the first-in-class oral P2X3 antagonist 
AF-219 600mg twice a day and placebo with a 2-week washout in between in this phase 2 randomised 
crossover trial. Compared with placebo, AF-219 was associated with a 75% reduction in cough frequency in an 
observed case analysis (p=0.0003), with mean daytime cough frequency decreasing from 37 to 11 coughs per 
hour following AF-219 treatment, compared with a decrease of 65 to 44 coughs per hour after placebo. Taste 
disturbances during AF-219 administration resulted in six participants withdrawing from the study.

Comment: This futuristic sounding article explores possible treatment options for one of the most common 
causes for patients to seek medical attention, a chronic cough. The CICADA guidelines of the Thoracic 
Society are evidence based and helpful; still many people will have a persistent cough despite careful 
investigations and trials of treatment. The authors report a small proof-of-concept study of a first-in-class 
antagonist of the P2X3 receptor on the afferent vagal nerves to suppress refractory chronic cough with the 
main side effect of taste disturbance. Bottom line: a novel P2X3 antagonist of afferent nerve fibres 
reduced a chronic persistent cough by 75%.

Reference: Lancet 2015;385(9974):1198–205
Abstract

Changes in the incidence, prevalence and mortality of 
bronchiectasis in the UK from 2004 to 2013
Authors: Quint JK et al.

Summary: For this population-based cohort study, records from the UK Clinical Practice Research Datalink 
for 2004–2013 were examined for incidence, prevalence and mortality associated with bronchiectasis, as well 
as changes over time. In women, the incidence increased from 21.2 per 100,000 person-years in 2004 to  
35.2 per 100,000 person-years in 2013, and in men, the incidence rose from 18.2 per 100,000 person-years 
in 2004 to 26.9 per 100,000 person-years in 2013. Similar increases were seen for point prevalences, from 
350.5 per 100,000 in 2004 to 566.1 per 100,000 in 2013 among women, and from 301.2 per 100,000 in 
2004 to 485.5 per 100,000 in 2013 among men. A comparison of mortality rates in women and men with 
bronchiectasis in England and Wales (n=11,862) with mortality rates in the general population showed that in 
women, the age-adjusted mortality rate for the bronchiectasis population was 1437.7 per 100,000 and for the 
general population it was 635.9 per 100,000 (comparative mortality, 2.26). In men, the age-adjusted mortality 
rate for the bronchiectasis population was 1914.6 per 100,000 and for the general population it was 895.2 
per 100,000 (comparative mortality, 2.14).

Comment: That is another article based on the UK Clinical Practice Research Datalink based on data of 
approximately 14 million patients in more than 600 general practices. Here the authors provide some 
insights and more questions about bronchiectasis. Across all age groups, the prevalence of bronchiectasis 
has been increasing from 300 per 100,000 in 2004 to 500 per 100,000 in 2013. Over half of the individuals 
were women (59%). Asthma and COPD were expected comorbidities; however, HIV infection, rheumatoid 
arthritis and connective tissue disorder were unexpectedly common. Bottom line: bronchiectasis is not 
a rare orphan disease anymore. The presence of bronchiectasis more than doubles the mortality 
compared with the general population.

Reference: Eur Respir J 2016;47(1):186–93
Abstract

For more information, please go to www.medsafe.govt.nz
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Predicting mortality in 
bronchiectasis using 
bronchiectasis severity 
index and FACED scores
Authors: Ellis HC et al.

Summary: These researchers evaluated and 
compared the BSI and FACED scores for predicting 
mortality in a retrospective cohort of 74 patients with 
bronchiectasis over a median 18.8 years of follow-
up. The predictive power for 5-year mortality was 
similar for the BSI and FACED scores (respective 
areas under the curves, 0.79 and 0.8), but the 
FACED score was superior for predicting 15-year 
mortality (0.82 vs. 0.69 [p=0.0495]).

Comment: We have previously reported 
on the development of the FACED score as 
one of the scores to assess the severity of 
bronchiectasis (Respiratory Research Review 
Issue 106). Here a group from the Brompton 
went back to a bronchiectasis cohort from 1994 
and investigated the long-term performance 
of the BSI and FACED scores. The simpler 
FACED score is based on FEV1, age, chronic 
pseudomonas colonisation, radiological 
extension and dyspnoea. Both scores perform 
well in predicting outcomes over 19 years; 
however, the FACED score was simpler and 
better characterised mild, moderate and severe 
illness. Bottom line: the FACED score best 
predicted future mortality and identified 
individuals who may benefit from future 
interventions.

Reference: Eur Respir J 2016;47(2):482–9
Abstract
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The existence of 
bronchiectasis predicts 
worse prognosis in 
patients with COPD
Authors: Mao B et al.

Summary: The clinical characteristics and 
prognostic value of bronchiectasis were explored 
in 896 retrospective Chinese patients, 311 of 
whom also had bronchiectasis. Pseudomonas 
aeruginosa in sputum was the most significantly 
associated variable with bronchiectasis in patients 
with COPD (hazard ratio 2.93 [95% CI 1.35, 6.37]). 
There were 75 deaths during median follow-up of  
21 months, 39 of which occurred in patients with 
bronchiectasis; bronchiectasis was significantly 
associated with all-cause mortality (hazard ratio 
1.77 [95% CI 1.02, 3.08]).

Comment: In this study, researchers from 
Shanghai analysed the data of almost 900 
patients with a diagnosis of COPD based on 
spirometry. The cohort went on to have HRCT 
scans performed, which identified bronchiectasis 
changes in a third of the population. Patients with 
bronchiectasis were more likely to be female, 
had longer durations of clinical symptoms of 
exacerbation, more frequent sputum production 
and an increased length of stay. Not all findings 
of this study may be generalisable because 
of the high prevalence of past tuberculosis in 
this Chinese population of 12%. Bottom line: 
bronchiectasis was an independent risk 
factor of mortality in patients with COPD.

Reference: Scientific Reports 2015;5:10961
Abstract

For more information, please go to www.medsafe.govt.nz

The validity of health-related quality of life questionnaires 
in bronchiectasis
Authors: Spinou A et al.

Summary: In this research, 43 studies investigating health-related QOL questionnaire validity and/or their 
association with other outcomes in adults with bronchiectasis were systematically reviewed, with 38 meta-
analysed. Of nine health-related QOL questionnaires identified, the most widely used were St George’s 
Respiratory Questionnaire, Leicester Cough Questionnaire, Quality of Life-Bronchiectasis and Short Form-36. 
The internal consistency of the questionnaires was moderate to good, and their test-retest reliability was good. 
Of the 18 studies that used translated health-related QOL questionnaires, only eight reported or referred to 
the validity of the translated questionnaire. Health-related QOL was more strongly correlated with subjective 
outcome measures (e.g. dyspnoea, fatigue) than objective measures (e.g. exercise capacity, predicted FEV1, 
extent of bronchiectasis on CT).

Comment: The HRCT scan will diagnose bronchiectasis and the FACED score predicts severity and survival. 
These British authors compare the performance of the most widely used tools in respiratory medicine 
to assess QOL (St Georges Respiratory Questionnaire, Leicester Cough Questionnaire, Quality of Life-
Bronchiectasis and Medical Outcomes Study 36 Short Form Health Survey) and explored their relationships 
with assessment of dyspnoea, cough, exercise capacity, FEV1 predicted and extent of bronchiectasis on 
CT scan. Bottom line: the good news is that all QOL questionnaires have good psychometric 
properties and measure unique aspects of health not captured by objective measurement.

Reference: Thorax 2016;71(8):683–94
Abstract

The reproducibility and responsiveness of the lung 
clearance index in bronchiectasis
Authors: Grillo L et al.

Summary: This research evaluated the responsiveness of the lung clearance index to a physiotherapy 
session and IV antibiotics in 32 patients with stable bronchiectasis, 32 with a bronchiectasis exacerbation and  
26 healthy controls. In 25 patients with stable bronchiectasis, the lung clearance index was reproducible 
between visits with a significant intraclass correlation of 0.978 (p<0.001). No significant difference was seen 
in mean lung clearance index between patients with stable versus exacerbating disease (11.91 vs. 12.76), 
but it was greater in both these groups compared with healthy controls (vs. 7.36 [p<0.001]). FEV1 improved 
following physiotherapy and alveolar volume improved following IV antibiotics, but there was no significant 
change in lung clearance index.

Comment: The lung clearance index, a measure of ventilation inhomogeneity, has been shown to be 
more sensitive in detecting early lung damage compared with traditional physiological measurements, 
including FEV1. When investigating cohorts of healthy volunteers and patients with stable bronchiectasis 
and an exacerbation of bronchiectasis, the authors found the lung clearance index lower in patients with 
bronchiectasis than healthy volunteers. However, there was no difference in the lung clearance index in 
stable compared with exacerbated bronchiectasis and it didn’t improve after treatment. Bottom line: 
it is disappointing the lung clearance index did not discriminate stable from exacerbated 
bronchiectasis and did not improve after treatment, which will limit its clinical utility.

Reference: Eur Respir J 2015;46(6):1645–53
Abstract
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Efficiency and safety of 
surgical intervention to 
patients with non-cystic 
fibrosis bronchiectasis
Authors: Fan L-C et al.

Summary: This was a meta-analysis of studies 
evaluating efficacy and safety of surgical resection 
in patients with non-CF bronchiectasis. The 
respective pooled mortality and morbidity rates 
were 1.5% (34 studies, n=4788) and 16.7%  
(33 studies; n=4583). The proportion of participants 
who became symptom free after surgery was 
66.5% (35 studies; n=4614), and the respective 
proportions who improved and showed no clinical 
improvement were 27.5% and 9.1% (35 studies; 
n=4279).

Comment: This is another study from Shanghai, 
where the prevalence of bronchiectasis is 
1.2% in residents aged 40 years and above, 
and past tuberculosis is as common as 12%. 
These authors systematically reviewed the 
outcomes of 34 studies recruiting almost 5000 
patients who had a surgical resection of their 
limited bronchiectasis. The overall mortality 
was only 1.5% and morbidity was 16.7%, 
with children tolerating the operation better 
than adults. Impressively, 67% reported being 
asymptomatic following surgery and a further 
27% felt improved. However, 9% showed no 
improvement or worsening. Bottom line: 
surgery for non-CF bronchiectasis has 
low mortality, acceptable morbidity and 
can offer considerable improvement in 
selected patients.

Reference: Scientific Reports 2015;5:17382
Abstract

A child chronic cough-specific quality of life measure: 
development and validation
Authors: Newcombe PA et al.

Summary: These authors reported the development and validation of a paediatric chronic cough-specific 
QOL questionnaire, developed based on responses from 130 children with chronic cough for >4 weeks 
who participated in interviews and completed generic QOL questionnaires and cough diaries. A preliminary 
37-item version of the paediatric questionnaire was developed. Sixteen items were found to have excellent 
internal consistency and also within each domain, and there were significant correlations between the 
questionnaire’s subscales and cough diary and generic QOL questionnaire scores. The chronic cough-specific 
QOL questionnaire scores were sensitive to change following intervention, with significant differences between 
children who continued versus stopped coughing. The minimum important differences overall and for its 
domains were 0.37–1.36 with a distribution-based approach to 1.11–1.58 with an anchor-based approach.

Comment: We already commented that a chronic cough is one of the most common reasons for seeking 
medical help; it adds up to almost 30 million office-based doctor visits per year. Cough-specific QOL 
questionnaires are available for adults; however, these tools are neither suitable nor appropriate for 
children. In this article, colleagues from Queensland report the development and validation of a chronic 
cough questionnaire for children based initially on focus group interviews with children and their parents.  
Bottom line: the still long 37-item tool was shown to be reliable, valid and sensitive to change.

Reference: Thorax 2016;71(8):695–700
Abstract

Comorbidities and the risk of mortality in patients with 
bronchiectasis
Authors: McDonnell MJ et al.

Summary: Five-year follow-up data from a multicentre cohort of 986 European outpatients with bronchiectasis 
were used to derive a mortality risk score, BACI (Bronchiectasis Aetiology Comorbidity Index), according to 
comorbidities, which was validated in independent cohorts from the UK and Serbia. Thirteen comorbidities that 
independently predicted mortality were integrated into the BACI, and each one-point increase in BACI score 
significantly increased the mortality risk (hazard ratio 1.18 [95% CI 1.14, 1.23]). BACI score was found to be 
a significant predictor of 5-year mortality, hospital admission, bronchiectasis exacerbation and health-related 
QOL across all BSI (Bronchiectasis Severity Index) risk strata (p≤0.03). Moreover, the BACI and BSI combined 
was significantly better than either model alone (p≤0.01).

Comment: Colleagues from Newcastle-upon-Tyne have published on the impact of comorbidities in almost 
1000 patients with bronchiectasis. Earlier studies had suggested that death is attributed to nonrespiratory 
comorbidities in 30–40% of these patients. The authors confirm that illnesses like malignancy, cognitive 
impairment, inflammatory bowel disease, connective tissue disorders, diabetes and peripheral vascular 
disease convey a measurable increase in mortality risk above the bronchiectasis severity. They derived the 
Bronchiectasis Aetiology Comorbidity Index. In his editorial, Paul Torzillo reflects on the wider implications, 
including the higher burden in indigenous communities. Bottom line: we need to identify, assess and 
manage comorbidities to improve outcomes in bronchiectasis.

Reference: Lancet Respir Med 2016;4(12):969–79
Abstract
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A randomised trial of hypertonic saline during 
hospitalisation for exacerbation of cystic fibrosis
Authors: Dentice RL et al.

Summary: Adults with a CF exacerbation (n=132) were randomised to inhale three nebulised doses 
per day of either hypertonic 7% or (taste-masked control) 0.12% saline 4mL during hospitalisation. 
There was no significant difference between the hypertonic saline and control arms for length of stay 
(primary outcome; 12 vs. 13 days), but the hypertonic saline recipients had a significantly greater 
likelihood of regaining pre-exacerbation FEV1 values by discharge (75% vs. 57%) and significantly 
greater reductions in severity of sleep symptoms, congestion and dyspnoea at discharge. There was no 
significant between-group difference for time to next hospitalisation for a pulmonary exacerbation or 
the other outcomes assessed.

Comment: Hypertonic saline improves mucociliary clearance and lung function in people with 
CF. In the short term, it eases expectoration and may even beneficially affect the pseudomonas 
subtype population in the lung. However, hypertonic saline can also induce cough and cause airway 
narrowing in some patients. Here colleagues from Australia report on the effect of hypertonic saline 
on the length of stay, lung function, symptoms and time to next hospitalisation in adults with an 
exacerbation of CF. Bottom line: hypertonic saline did not reduce the length of hospital stay; 
however, it facilitated a faster and greater resolution of symptoms.

Reference: Thorax 2016;71(2):141–7
Abstract

miR-17 overexpression in 
cystic fibrosis airway epithelial 
cells decreases interleukin-8 
production
Authors: Oglesby IK et al.

Summary: These researchers measured IL-8 protein and 
mRNA in BAL fluid and bronchial brushings from 20 CF 
lungs and 20 non-CF lungs, and also investigated IL-8 
mRNA in a murine model, primary CF and non-CF bronchial 
epithelial cells and a range of CF versus non-CF airway 
simulated cells or epithelial cell lines to measure the impact 
of microRNA overexpression on IL-8 protein production. 
Their experiments revealed that miR-17 regulates IL-8, 
with decreased expression in adult CF bronchial brushings, 
βENaC-transgenic mice and bronchial epithelial cells 
chronically stimulated with a Pseudomonas-conditioned 
medium. miR-17 overexpression was associated with 
inhibition of basal and agonist-induced IL-8 protein 
production in F508del-CFTR homozygous CFTE29o– 
tracheal, CFBE41o– and/or IB3 bronchial epithelial cells.

Comment: This collaboration between Irish and 
German researchers reads like science fiction.  
In this proof-of-concept study, researchers used a 
modulating microRNA, miR-17, which binds to the  
post-translational, noncoding mRNA of the 
proinflammatory IL-8 to explore possible clinical effects. 
The researchers transferred miR-17 onto bronchial 
epithelial cells, which caused reduced production of 
the IL-8 protein due to reduced IL-8 mRNA availability 
because of degradation and repression of translation 
of mRNA. Bottom line: miR-17 induces a reduced 
production of IL-8 and thereby a reduction 
in neutrophil and mucus overproduction.  
It is a promising anti-inflammatory agent once 
delivered to the epithelial cells.

Reference: Eur Respir J 2015;46(5):1350–60
Abstract
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The role of short-chain fatty acids, 
produced by anaerobic bacteria, in the 
cystic fibrosis airway
Authors: Mirković B et al.

Summary: The contribution of anaerobes to CF airway pathogenesis via short-
chain fatty acids was explored in 109 patients with CF; 57 patients were found to 
be anaerobe-positive. Compared with patients aged <6 years, older patients had 
a higher prevalence of anaerobe positivity (57.7% vs. 33.3%). Millimolar levels 
of short-chain fatty acids, including acetic, propionic and butyric acids, were 
produced by all anaerobes evaluated. Adults had higher short-chain fatty acid 
levels in BAL samples than children. CFBE41o– cells had higher GPR41 levels 
than 16HBE14o– cells, as did CF versus non-CF bronchial brushings; GPR41 
levels became elevated in 16HBE14o– cells after exposure to CF transmembrane 
conductance regulator inhibitor-172, CF BAL or endoplasmic reticulum stress 
inducers. A dose-dependent, pertussis toxin-sensitive IL-8 response was 
induced by short-chain fatty acids in bronchial epithelial cells, with greater IL-8 
production in CFBE41o– cells than in 16HBE14o– cells.

Comment: This is another study from Ireland, this time focussing on the 
role of anaerobic bacteria in CF airways. Anaerobic bacteria don’t seem to 
have a direct impact on the airway function; however, in the gut microflora 
they produce large amounts of short-chain fatty acids. Applying genetic 
techniques to 109 samples from people with CF, the researchers found 
more than half were positive for anaerobic bacteria, increasing with age. 
They elegantly showed that the anaerobic bacteria produce short-chain 
fatty acids, which increase IL-8 production to intensify airway inflammation. 
Bottom line: eradication of anaerobic bacteria may reduce airway 
inflammation in CF.

Reference: Am J Respir Crit Care Med 2015;192(11):1314–24
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Pulmonary artery enlargement and cystic 
fibrosis pulmonary exacerbations
Authors: Wells JM et al.

Summary: The relationship between pulmonary artery enlargement 
(pulmonary artery diameter to ascending aorta diameter ratio >1) and CF 
exacerbations was explored using clinical, CT imaging and prospective 
exacerbation data from a derivation cohort of 74 placebo recipients aged  
≥18 years with CF and >1 CFTR nonsense mutation from a prospective clinical 
trial. Validation was undertaken in a cohort of 190 adults with CF. Pulmonary 
artery enlargement was seen in 50% and 47% of the derivation and validation 
cohorts, respectively. The 1-year exacerbation rate in the derivation cohort 
was 68%, and the 2-year rate in the validation cohort was 70%. Patients from 
both cohorts with versus without pulmonary artery enlargement were younger 
and, in the derivation cohort, they also had higher sweat chloride levels  
(100.5 vs. 90.4 mmol/L [p=0.017]). Pulmonary artery enlargement was 
associated with CF exacerbations in both the derivation and validation cohorts 
(respective adjusted odds ratios 3.49 [95% CI 1.18, 10.3] and 2.41 [1.06, 
5.52]). A significant association between pulmonary artery enlargement and 
shorter time to first exacerbation was lost on adjustment.

Comment: Risk factors for pulmonary exacerbation in CF are not always 
easy to identify. We have reviewed some rather futuristic methodology in 
this review; in this study, a collaboration between Brisbane and the US used 
cohorts from a previous clinical trial to develop and validate a simple score 
based on the size of pulmonary arteries compared with systemic arteries. 
An enlarged pulmonary artery was associated with more exacerbations 
even if corrected for gender, body mass index and FEV1. Bottom line: 
if the pulmonary artery is greater than the aorta, patients are at 
increased risk of exacerbations of their CF.

Reference: Lancet Respir Med 2016;4(8):636–45
Abstract
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