
relation to other health conditions’ provided coughers with a
point of reference and some coherence to an otherwise confus-
ing condition. The theme ‘‘At the end of the line’: the cough
healthcare journey’ described the care experienced and the con-
tinuing search for answers.
Conclusions The onset and persistence of idiopathic cough is
complex, involving many interlinking factors. Experiential evi-
dence confirmed previous findings of the involvement of biologi-
cal (e.g. urge-to-cough sensations) and psychological (e.g.
attention) mechanisms. Importantly, it also highlighted the role
of the social dimension in how the cough is perceived and man-
aged. These insights suggest a valuable target for future interven-
tions, which accordingly need to take a multi-disciplinary and
integrative approach.
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Background Cough is a common, troublesome symptom in idio-
pathic pulmonary fibrosis (IPF), but the underlying mechanisms
are poorly understood and effective therapies are lacking.
VRP700 is thought to inhibit ion-channels found on sensory
afferents innervating the airways. We aimed to investigate the
efficacy of VRP700 in reducing cough frequency in patients with
IPF.
Method A single centre double-blind randomised, placebo con-
trolled crossover study in patients with IPF with chronic cough.
Patients were randomised to receive a single inhaled dose of
VRP700 (100 mg) or placebo and then crossed-over after a 7
day washout period. The primary endpoint was the number of
coughs in the 4 h following the end of nebulisation for VRP700
compared with placebo, measured using an objective cough
monitoring system (VitaloJAK, Vitalograph Ltd). Secondary end-
points included urge to cough visual analogue scale (VAS), cough
severity VAS, and dyspnoea VAS, recorded at 1,2 and 4 h post-
dose, at the end of the day and 24 hrs post-dose.
Results Twenty five patients were screened, 5 were ineligible and
therefore 20 were randomised [mean age 69.8(±6.9) yrs, 12
female, mean FEV1 1.97 ± 0.39 L, mean FVC 1.86 ± 0.42 L].
The geometric mean number of coughs in the 4 h following
VRP700 treatment was significantly higher compared with
placebo [136.8 (95% CI 80.3- 233.1) vs. 64.9 (95% CI 38.1–
110.6), p < 0.001). There was no evidence of an order or period
effect. The difference in cough counts was greatest during the
first hour after VRP700 nebulization [63.3 (95% CI 36.4–109.8)
vs. 24.1 (95% CI 13.9–41.9), p < 0.001). For reported cough
severity, urge to cough, and dyspnoea severity scores there were
no differences between VRP700 and placebo at almost all time-
points, apart from the dyspnoea severity VAS at 24 h post-dose,
where VRP700 was significantly better than placebo (p = 0.012).

Conclusion VRP700, administered by nebuliser as a single
inhaled dose of 100 mg, did not reduced the frequency and
severity of cough in IPF patients with troublesome cough.
Instead the inhalation of VRP700 seemed to evoke coughing.

Mechanisms of airway inflammation and
remodelling
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Introduction Matrix Metalloproteinase-1 (MMP-1) is a collage-
nase, which is present, in its inactive form, in the airways, lung
parenchyma and in broncho-alveolar lavage (BAL) fluid of
patients with asthma. We hypothesised that MMP-1 could be
activated during asthma exacerbations leading to extra-cellular
matrix (ECM) processing which contributes to airway
remodelling.
Methods Patients with stable, BTS stage 2/3 asthma, and healthy
controls underwent Juniper asthma questionnaire, spirometry,
methacholine challenge and bronchoscopy. Bronchial washings
were processed for MMP-1 protein and activation. A second
cohort of 14 patients with mild and 16 with moderate asthma
and 10 controls underwent rhinovirus inoculation and had BAL
fluid collected 14 days before and 4 days after inoculation.
MMP-1 activity was assessed by fluorescent activity assay. ECM
was prepared from decellularised airway smooth muscle (ASM)
cultures. Cell proliferation was measured by MTT reduction
assay and cell counts. Mast cell supernatants were obtained from
cultures of HMC-1 cells activated using Phorbol 12-myristate
13-acetate/Calcium ionophore.
Results Pro-MMP-1 was expressed more strongly in bronchial
washings in asthma than controls (P = 0.0003). After rhinovirus
inoculation, asthma symptoms increased and lung function fell.
BAL MMP-1 activity increased in asthma patients compared
with controls (P = 0.047). MMP-1 protein and activity was posi-
tively associated with fall in FEV1 (R square = 0.3618) (P =
0.0039) post viral inoculation. Activated, but not control, mast
cell supernatants increased both expression of pro- and active
MMP-1 by ASM cell cultures. This was blocked almost com-
pletely by inhibitors of tryptase but not chymase or MMPs.
Recombinant tryptase activated MMP-1 in vitro. ECM obtained
from both control and asthma derived ASM cells treated with
activated mast cell supernatants during matrix synthesis and
ECM treated directly after decellularization with active MMP-1
(10 ng/ml) enhanced subsequent ASM growth by 1.5 fold (P <
0.05).
Conclusions MMP-1 expression and activity in bronchial fluid is
enhanced during asthma exacerbations and is associated with
increased BHR. MMP-1 activation by mast cell tryptase proc-
esses ASM derived ECM to enhance ASM growth in-vitro. Our
findings suggest that ASM/mast cell interactions during exacerba-
tions may contribute to airway remodelling by generating a pro-
proliferative matrix.
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