
square testing was used to test for significant differences in the
incidence of events across the treatment phases. Logistic regres-
sion was used to investigate associations between baseline charac-
teristics and on-treatment SAEs and withdrawal from treatment,
death or relapse/treatment failure.
Results 201 (31.5%) of 639 patients taking standard therapy
experienced grade 3/4 AEs or SAEs during treatment. AEs, SAEs,
and withdrawals from treatment occurred most frequently in the
intensive phase (see Table). Of 116 SAEs reported 84 (72.4%)
improved or resolved and were most commonly respiratory
(16.4%), gastrointestinal (6.9%), and infection (5.2%) related.
There were 10 deaths in follow-up due to suicide, trauma, TB
relapse, and acute illness. Logistic regression detected a signifi-
cant association between on-treatment SAEs and withdrawal
(p < 0.001) or death (p < 0.001), but not relapse/treatment fail-
ure (p = 0.611). HIV-positive status (OR 4.25, p = 0.016) and
lower baseline weight (OR 1.46, p = 0.023) were associated with
the reporting of on-treatment SAEs.
Discussion AEs and SAEs were predominantly reported in the
intensive phase, probably due to a combination of TB and effects
of medication. However most deaths occurred in follow-up and
were unrelated, emphasising the impact that social circumstances
have on TB patients. The lack of significant association between
SAEs during treatment and relapse/treatment failure provides
reassurance that a complicated treatment period can end with
successful treatment of TB. The association between SAEs on
treatment and lower weights at baseline and HIV infection rein-
forces the need to monitor these patients closely.

Clinical Studies of Asthma

P120 CHALLENGES IN USING HIERARCHICAL CLUSTERING TO
IDENTIFY ASTHMA SUBTYPES: CHOOSING THE
VARIABLES AND VARIABLE TRANSFORMATION

1M Deliu, 2S Yavuz, 1M Sperrin, 3D Belgrave, 2C Sackesen, 2U Sahiner, 3A Custovic,
2O Kalayci. 1University of Manchester, Manchester, UK; 2Hacceteppe University, Ankara,
Turkey; 3Imperial College, London, UK

10.1136/thoraxjnl-2016-209333.263

Introduction The use of unsupervised clustering has identified
different subtypes of asthma. Choosing the variables to input into
the clustering algorithm is one of the important considerations.
The majority of previous studies selected variables based on
expert advice, whilst others used dimension reduction techniques
such as principal component analysis (PCA). We aimed to com-
pare the results of unsupervised clustering when using raw varia-
bles, or variables transformed using dimensionality reduction
techniques.
Methods We performed our analysis on 613 asthmatics aged 6–
23 years from Ankara, Turkey. We conducted extensive pheno-
typing and recorded 49 variables including demographic data,
sensitisation, lung function, medication, peripheral eosinophilia,
and markers of asthma severity. We performed hierarchical clus-
tering (HC) using: (1) all variables; and (2) variables transformed
using dimensionality reduction techniques.
Results PCA revealed 5 components describing atopy and varia-
tions in asthma severity, which were then used to infer cluster
assignment. The optimal HC solution in both PCA-transformed
and raw untransformed data identified five clusters. However,
these clusters were not identical. Both identified mild asthma
with good lung function, severe atopic asthma and late-onset

mild atopic asthma. However, the overlap between children
assigned to these three clusters in two HC analyses was modest.
Clustering without PCA identified early-onset severe atopic
asthma and late-onset atopic asthma with high BMI, whilst early
onset non-atopic mild asthma in females was identified in HC
with PCA. Using both methods, we identified four features that
characterised the clusters. These were age of onset, atopy, asthma
attacks, and asthma severity. Using only these four features, we
identified early onset atopic mild asthma, early onset non-atopic
mild asthma, severe asthma, late onset asthma, and exacerbation
prone asthma. Cluster stability increased drastically.
Conclusion Different methodologies applied to the same dataset
identified differing clusters of asthma. We identified four features
that characterised the clusters. We propose that these four fea-
tures could be more useful in identifying asthma endotypes.

P121 URBAN FINE AND COARSE MODE PARTICULATE
MATTER DIFFERENTIALLY ALTER THE MATURATION OF
MONOCYTE-DERIVED DENDRITIC CELLS

TR Ho, N Camina, PE Pfeffer, EH Mann, IS Mudway, CM Hawrylowicz. King’s College
London, London, UK

10.1136/thoraxjnl-2016-209333.264

Background There is considerable evidence linking increased
exposure to particulate matter (PM2.5 and PM10) to adverse res-
piratory outcomes, with patients with asthma and chronic
obstructive pulmonary diseases (COPD) prone to more exacerba-
tions and respiratory tract infections during pollution episodes.
We have previously shown that peripheral human CD1c+ mye-
loid DCs, a key orchestrator of the adaptive immune response,
promoted naive CD4+ T lymphocyte proliferation and increased
expansion of potent inflammatory Th1 and Th17 effector cells
when challenged with standard reference urban PM (SRM-
1648a). However, monocyte-derived dendritic cells (MDDCs),
which represent an inflammatory subset of DCs, may play a sub-
stantial role in lung inflammation. In this study, we investigated
the effects of PM on MDDC maturation, focusing on responses
to PM samples collected from the contemporary London airshed.
Methods PM2.5 and PM10 from a high traffic roadside site in
London were collected (2/1/2013 – 15/1/2014) and pooled to
generate representative annual samples. SRM-1648a and SRM-
2975 (diesel exhaust derived PM) were used as control samples.
Differentiated MDDCs, derived from CD14+ monocytes incu-
bated with IL-4 and GM-CSF for 6 days, were challenged with
these PM samples, plus control PM samples at various concentra-
tions (2.5–20 mg/ml) for 24 hours. DC expression of CD83,
MHC-I and MHC-II were measured by flow-cytometry.
Results Roadside PM10 and SRM-1648a exposure significantly
increased the expression of MHC-II on MDDCs, whilst Roadside
PM2.5 and SRM-2975 had no impact. There was also an
increased expression of maturation marker CD83 when cells
were exposed to Roadside PM10 and SRM-1648a, as well as
Roadside PM2.5 at a higher concentration. However, exposure
to all PM samples except for Roadside PM10 led to a significant
decrease in MHC-I expression.
Conclusion PM fractions containing coarse mode material (SRM-
1648a and PM10) appeared more able to stimulate MDDC matu-
ration than fine mode PM (SRM-2975 and PM2.5). There was a
clear decrease in MHC-I expression after exposure to most PM
samples. This may indicate that MDDCs DCs exposed to PM are
less able to stimulate CD8+ T cells, resulting in recurring
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respiratory tract infections. Understanding the immunological
effects of different particle types will help guide public health
interventions.

P122 LOCAL SOURCES RATHER THAN INTERACTIONS WITH
OXIDISING CO-POLLUTANT GASES DETERMINE THE
GEOGRAPHICAL AND SEASONAL VARIATION IN
PARTICULATE MATTER OXIDATIVE POTENTIAL

N Camina, DC Green, FJ Kelly, IS Mudway. King’s College London, London, UK

10.1136/thoraxjnl-2016-209333.265

Background Reactions of ambient particulate matter (PM) with
atmospheric radicals and oxidising gases such as nitrogen dioxide
(NO2) and ozone (O3) may alter their toxicity – often referred to
as particle ageing. As concentrations of O3 dominate in the
warmer months, with NO2 episodes more common in the winter,
we investigated whether seasonal differences in the PM oxidative
potential (the capacity of inhaled PM to cause damaging oxida-
tion reactions at the air-lung interface) could be attributed to
their interaction with these gases.
Methods Daily PM10 and PM2.5 filters from 4 sites in Southern
England were obtained during summer (21st July – 23rd August)
and winter (6th Jan–11th Feb) campaigns in 2012: two sites in
London, roadside (Marylebone Road) and urban background
(North Kensington) locations, plus two rural sites to the West
(Harwell) and East (Detling) of the city. Ascorbate and gluta-
thione-dependent oxidative potential (OPAA and OPGSH,
expressed per unit mass of PM) were then determined following
incubation in a synthetic respiratory tract lining fluid (4 hours at
37oC, pH 7.0) using a novel on filter methodology.
Results In terms of the OPAA metric only PM2.5 measured at the
urban background location demonstrated a seasonal increase
(p < 0.05) during the summer, with equivalent seasonal OPs
across the remaining 3 sites and no differences apparent in PM10.

In contrast, PM10 and PM2.5 OPGSH was significantly
(P < 0.001) lower in the summer period at the urban background
site. Summer increases in OPGSH were observed at the rural sites,
with evidence that summer PM2.5 OPGSH was increased at the
roadside site. This heterogeneous pattern of seasonal contrasts
could not be simplistically related to the differences in period, or
daily NO2 or O3 concentrations.
Conclusions No consistent seasonal pattern in PM10 or PM2.5

OP was observed across the four sites and the associations
between the measured particulate OPs with O3 and NO2 at these
locations did not fit with the particle ageing hypothesis. Rather
high OP days were often found to be associated with wind speed
and direction, suggesting that the differences were driven by a
combination of long and short range sources.

P123 WHAT CAUSES OCCUPATIONAL ASTHMA IN CLEANERS?
1VC Moore, 1PS Burge, 2AS Robertson, 1ED Parkes, 1GI Walters. 1Birmingham Heartlands
Hospital, Birmingham, UK; 2University Hospitals Birmingham, Birmingham, UK

10.1136/thoraxjnl-2016-209333.266

Domestic cleaners show a consistently raised risk of developing
asthma in population-based epidemiological studies. The main
risks appear to be the use of bleach and sprayed cleaning agents.
These risks are now found in other occupations, such as health-
care due to the requirement for disinfection of clinical areas.
Since 2000, there has been 26 cleaners and healthcare workers
with occupational asthma (OA) reported to Shield (West Mid-
lands registry for OA) thought to be due to cleaning agents. The
majority of these were using chlorine-releasing substances con-
taining dichloro-isocyanurate for disinfection purposes. We have
carried out 8 specific inhalation challenge tests to chlorine-releas-
ing tablets mixed with cold water but none of these have elicited
an asthmatic reaction despite the workers previously showing
work-related changes on serial peak flows when exposed. In a

Abstract P123 Figure 1 Specific inhalation challenge testing showed no asthmatic response to hartabs or urine alone. The chlorine urine mixture
provoked a dual asthmatic reaction and sustained drop in FEV1 of up to 34% from base line. The grey box denotes the exposure.
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