
association between baseline BMI and mortality, but longitudi-
nal decline in BMI did confer an increasing mortality risk (RR
1.40 for each 1% change in BMI; 95% CI 1.06–1.98,
p<0.019). Those with �5% annual decline in BMI were at
significant risk of mortality compared to patients not experi-
encing a decline (RR 2.13, 95% CI 1.46–3.13; p<0.001) (fig-
ure 1).
Conclusions Patients with more severe disease at baseline have
a lower BMI at the time of diagnosis. While baseline BMI
does not predict mortality, progressive decline in BMI does.

Asthma: endotypes/biomarkers

P11 SPUTUM NEUTROPHIL ACTIVITY IN ASTHMA
1CGM Barber, 1JA Ward, 1LC Lau, 1K Gove, 1SP Elliott, 1T Brown, 1H Rupani, 1TSC Hinks,
1RJ Kurukulaaratchy, 1R Djukanovic, 2A Chauhan, 1K Staples, 1PH Howarth. 1University of
Southampton, Southampton, UK; 2Queen Alexandra Hospital, Portsmouth, UK

10.1136/thorax-2019-BTSabstracts2019.154

Background An abundance of neutrophils in sputum is associ-
ated with poor disease control1. In contrast to eosinophils, the
role of neutrophils in asthma is poorly understood. Sputum
neutrophil activity rather than proportions may provide a bet-
ter insight into disease activity.
Objective The purpose of this analysis was to explore the rela-
tionship between sputum markers of neutrophil activity, symp-
toms and lung function in asthma.
Methods 23 mild asthma and 159 severe asthma patients
recruited to the Wessex severe asthma cohort study underwent
complex characterisation including spirometry, questionnaires
and sputum induction. Sputum analysis included protein assays
and differential cell counts. Myeloperoxidase (MPO) and Neu-
trophil Elastase (NE) were measured as markers of neutrophil
activity using singleplex ELISA. Correlation analysis of lung
function and asthma control with sputum measures were com-
pleted using Spearmans rho.
Results Weak correlations were found between lung function
and sputum measures. However, neutrophil activity had a
stronger relationship with lung function than neutrophil pro-
portion. Asthma control (ACQ6) had a very weak correlation
with sputum neutrophil proportion but a weak significant rela-
tionship with markers of neutrophil activity.
Conclusion Neutrophil activity in sputum is more reflective of
lung function and asthma control than sputum neutrophil

proportion in asthma. Markers of neutrophil activity, rather
than neutrophils per se, may more accurately reflect the
inflammatory processes in poorly controlled asthma.
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Introduction Breathomics is the study of the metabolome –

those metabolites associated with a biological system – via
the sampling of exhaled breath. As a potential non-invasive
indicator of disease processes, breathomics has been applied
to a wide range of diseases including asthma. We aimed to
assess the evidence for the use of breathomics in the identi-
fication of disease and disease characteristics in adults with
asthma.
Design A systematic review and qualitative analysis of the pub-
lished literature on exhaled volatile organic compounds in
adult asthma.
Methods We conducted online databases searches - including
PubMed, Embase and OVID medline - in November 2018.
We included studies of adult asthma (physician diagnosed or
diagnosed according to recognised guidelines), collecting
exhaled breath volatiles by any method and presenting pri-
mary data.
Results Twenty studies were identified; methodologically het-
erogenous they exhibited a variable risk of bias. Meta-analy-
sis was deemed inappropriate and a qualitative, narrative
analysis presented. Assessment using the CASP diagnostic
checklist (Critical Appraisal Skills Programme, 2017) revealed
studies to be of largely good quality, however, scores were
reduced due to the hypothesis-generating stage of the
research; none were studies of diagnostic test accuracy. Those
studies comparing healthy controls and participants with
asthma reported moderate or greater accuracy in the discrim-
ination of samples, or significant differences in compound
levels. Asthma phenotypes were differentiated with similarly
high levels of accuracy in all but one study. Nine studies
named those compounds which they had identified as signifi-
cant; seventy six compounds were reported in total, of which
nine were reported in two papers, and two (acetone and iso-
prene) featured in three.
Conclusion Results are encouraging but there was little con-
cordance between studies in respect of the compounds upon
which discriminatory models were based, and models based
on such large data-sets are at risk of over-fitting. Validation
using independent prospective cohorts and larger participant
numbers is required; success would constitute an important
step towards non-invasive disease monitoring and the develop-
ment of personalised medicine in asthma.

Abstract P11 Table 1

Neutrophil% Sputum MPO ng/ml Sputum NE ng/ml

r p r p r p

Pre FEV1%predicted -0.248 * -0.364 ** -0.351 **

Post FEV1%predicted -0.237 * -0.346 ** -0.316 **

Pre PEF%predicted -0.273 ** -0.311 ** -0.318 **

Post PEF%predicted -0.270 ** -0.307 ** -0.286 **

ACQ6 0.134 0.043 -0.227 0.001 -0.327 **

Correlations of sputum biological markers and lung function and disease control in asthma
n=182. Analysis using spearman rho, **p£0.0001, * p£0.0005
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