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Introduction and objectives Matrix-metalloproteinases (MMPs)
are proteolytic enzymes that can degrade the extra-cellular
matrix (ECM) and drive tissue remodelling, key processes in the
pathogenesis of COPD. The development of small airway disease
and emphysema have been identified as critical mechanisms in
the development of airflow obstruction but the contribution of
MMPs in human disease is poorly characterised.

We investigated the role of MMPs in the lung by quantifying
levels and determining relationships with the key pathological
components of COPD, measured by CT, in patients and healthy
controls.
Methods 24 mild and moderate COPD and 8 control subjects
were enrolled onto the study and underwent bronchoalveolar
lavage (BAL) and high resolution CT. We analysed levels of
MMPs in BAL using a Luminex immunoassay. Image analysis,
performed using VIDA Apollo software, quantitatively assessed
emphysema, bronchial wall thickening and small airways disease.
Results Multiple MMPs (MMP-1, -2, -3, -8, -9 and -10) were
significantly elevated in the lungs of COPD subjects. MMP -3, -
7, -8, -9, -10, and -12 concentrations were closely associated
with CT markers of small airways disease (Table 1). Emphysema
severity was also associated with MMP-3, -7, -8 and -10. How-
ever there were no strong relationships between MMPs and
bronchial wall thickness of the larger airways.

Stepwise linear regression analysis identified MMP-10 to be
the only significant predictor of emphysema (R2 0.34, p 0.001)
that was independent of each of the other MMPs while MMP-8
was the only significant predictor of small airways disease (R2

0.56, p < 0.001) independent of each of the other MMPs.
Conclusion Pulmonary MMP concentrations are directly associ-
ated with the extent of gas trapping and small airways disease
identified on CT scan. This suggests that MMPs may play a sig-
nificant role in the pathogenesis of COPD by causing breakdown
of the pulmonary ECM leading to abnormal remodelling in both
the small airways and lung parenchyma. Whilst most previous
work has focused on MMPs and emphysema, this study shows
the strongest associations were with small airways disease.
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Background A number of antioxidant defences counteract poten-
tially damaging oxidising species within the respiratory tract.
Many enzymes, such as the superoxide dismutases and gluta-
thione peroxidases, require essential elements to maintain func-
tion. Vitamins A, C and E also have antioxidant properties. It
has been suggested that asthmatic patients are deficient in anti-
oxidants. This study assessed levels of serum antioxidants,
markers of airways inflammation and resultant oxidative stress
burden with increasing severity of asthma.
Method This is a case control study comparing patients with
severe asthma (BTS steps 4/5) to mild corticosteroids-naïve asth-
matics and normal healthy controls. Participants were assessed in
terms of asthma diagnosis, severity, exhaled breath condensate
(EBC) nitrite, fractional exhaled nitric oxide (feNO), spirometry,
and serum copper, zinc, selenium, vitamin A and vitamin E
measurements. Analyses were conducted using Kruskal-Wallis,
one way analysis of variance.
Results The severe asthma group was comprised of 30 patients
(23 females, mean age 41.4 years [range 19 to 56], mean FEV1
2.2 litres [% predicted 72.2%], mean FEV1/FVC ratio 72.7%,
mean daily inhaled corticosteroid equivalent to 2,390 mg BDP,
with 17/30 [57%] on maintenance oral corticosteroids). Fifteen
mild and corticosteroid naïve patients were recruited (9 females,
mean age 34.6 years [range 19–57], mean FEV1 3.48l [% pre-
dicted 100.5%], FEV1/FVC ratio 82.2%). All 15 were treated
with salbutamol only. The control group was comprised of 15
patients (12 females, mean age 37.6 years [range 25–52], mean
FEV1 3.53 [%predicted 111.7%], and FEV1/FVC ratio 81.9%).
FeNO increased significantly with increasing severity (p =
0.001), but EBC nitrite did not (p = 0.9). Vitamin A and E lev-
els increased significantly with increased disease severity (p =
0.04 and 0.0008 respectively). There was no significant differ-
ence between groups with copper (p = 0.98), zinc (p = 0.8) or
selenium (p = 0.9).
Conclusion We observed no evidence of deficiency in the serum
minerals or vitamins in the severe asthmatics with increased
FeNO but not EBC nitrite. We conclude that impaired oxidative
stress defences in severe asthma may be driven by factors other
than vitamin or mineral deficiency.

Abstract S93 Table 1 Linear regression analysis between MMPs and CT measures of disease

MMP-1# MMP-2# MMP-3# MMP-7# MMP-8# MMP-9# MMP-10# MMP-12# MMP-13#

Emphysema% (LAA%) 0.01 0.02 0.25** 0.23** 0.15* 0.11 0.34** 0.01 0.01

Small airways Disease (E/I MLD) 0.14 0.14 0.53*** 0.29* 0.56*** 0.36** 0.50*** 0.24* 0.00

Bronchial wall area (Pi10) 0.03 0.00 0.00 0.01 0.04 0.01 0.00 0.17* 0.00

R2 values given. #These values were logged to improve normality of residuals. LAA% (n = 31), Pi10 (n = 31) and E/I MLD (n = 22). *p < 0.05 **p < 0.01 ***p < 0.001.
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Background CRTH2 antagonism has been shown to reduce eosi-
nophilic airway inflammation and improve lung function in
patients with severe eosinophilic asthma. To better understand
the role of CRTH2 in the pathogenesis of this asthma pheno-
type, we have carried out a cross-sectional study to investigate

the CRTH2 positive cell counts in peripheral blood of patients
with severe eosinophilic asthma.
Methods Blood was taken from 12 controls and 33 patients with
asthma, 21 of whom met the 2014 ERS/ATS guideline criteria
for severe asthma and had historical evidence of eosinophilic air-
way inflammation as defined before (Pavord et al. Lancet
2012;380:651–9). Th2 were detected as CD3+CD4+CRTH2+,
Tc2 as CD3+CD8+CRTH2+, eosinophils as SSChighCRTH2+,
and basophils as CD123+CRTH2+ by flow cytometry, and
numbers presented as total cell counts in peripheral blood. Data
were analysed using one-way ANOVA followed by the Newman-
Keuls test.

Abstract S94 Figure 1 Vitamin levels across severity groups

Abstract S95 Figure 1 Comparison of eosinophil, basophil, Th2, Tc2 and total CRTH2+ cell counts in the blood from healthy control and different
asthma patients. (p < 0.0001 for CRTH2+ and eosinophils; p < 0.001 for basophils; p < 0.05 for Th2; and p < 0.1 for Tc2. * p < 0.05 between the
indicated groups)
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