
Results: Of 18 cases, 17 (94.4%) were pulmonary tuberculosis and
one (5.6%) was abdominal tuberculosis. Only three (16.7%) cases
were classified as having completed the recommended treatment
course before removal from the Hillingdon area. Nine (50%) cases
were deported overseas. The average length of treatment for non-
completed cases was 10.1 weeks. 14 (82.4%) of 17 concluded cases
were transferred out of the area before completion.
Conclusions: Over 80% of all patients with tuberculosis in the
west London immigration detention centres are transferred out of
area after starting antituberculosis treatment. The subsequent
failure of treatment and disease monitoring is likely to contribute to
the growing global problem of MDR-TB and XDR-TB, as well as
depriving patients of appropriate healthcare.

Asthma: bench to bedside

P107 ASTHMA IN FIRE FIGHTERS AND RECRUITS

J Szram, L Tucker, J Arbery, J Cannon, S Upchurch, P Cullinan. Department of
Occupational and Environmental Medicine, National Heart and Lung Institute, Imperial
College, London, UK

Current guidelines for the recruitment of prospective firefighters
essentially preclude the employment of those with asthma; but
suggest specialist referral in certain cases, with a possible role for
bronchial challenge, such as histamine provocation testing. Disability
discrimination legislation requires all applicants for a post to be
assessed on an individual basis. We present the clinic experience of our
specialist occupational lung disease clinic in the assessment of fitness
to work for firefighter applicants from across the UK. In addition, new
cases of asthma in current firefighters are assessed in order to
determine any occupational precipitating or exacerbating factors.

In the period 2000–8 48 firefighters were seen from 11 regional fire
services. 43 were male, their mean age was 34 years. 24 (21 male,
mean age 28 years) were referred for pre-employment assessment due
to a history of previous or current asthma. Of these, 11, in whom
there was some clinical suspicion of current bronchial hyperrespon-
siveness, underwent histamine provocation testing, of whom nine
demonstrated a normal response (PC20 .16 mg/ml) and two had a
borderline result (PC20a ,16 mg/ml but .8 mg/ml).

A history of ‘‘asthma’’ is currently a relative or absolute
contraindication to employment as a firefighter; the evidence-base
that this is necessary is weak. Nonetheless the impact of the recent
large increase in the prevalence of childhood asthma is now having
an effect on the prospective workforce. The development of
evidence-informed guidance is underway to help to clarify the
approach to these issues.

P108 AIRWAY DYSFUNCTION IN NASAL POLYPOSIS: NO EVIDENCE
OF THE ‘‘NON-ALLERGIC UNIFIED AIRWAY’’

PA Williamson, S Vaidyanathan, M Barnes, K Clearie, BJ Lipworth. University of
Dundee, Dundee, UK

Introduction and Objectives: It has been proposed that there
is evidence of lower airways dysfunction even in non-asthmatic
and non-atopic individuals with nasal disease. We have assessed
lower airways function in patients with nasal polyposis.
Methods: 72 patients with nasal polyps were assessed with
spirometry, exhaled nitric oxide (FENO), nasal nitric oxide, body
plethysmography, methacholine challenge, nasal aspirin challenge,
total IgE and peripheral eosinophil count.
Results: Three subgroups were identified (see table): ‘‘asth-
matics’’ (pre-existing diagnosis of asthma); an ‘‘inflammatory’’
group (evidence of airways inflammation demonstrated by
positive methacholine and/or FENO .30 ppb but no known
diagnosis of asthma) and a ‘‘non-inflammatory’’ group (no
history of asthma or evidence of airways inflammation). Both
FEV1 and FEF25275 were reduced in asthmatic compared with the
inflammatory and non-inflammatory groups (p,0.005), but
there was no difference between the non-asthmatic groups for
either FEV1 or FEF25275. Specific effective airway resistance
(sReff) was increased in asthmatic individuals compared with the
inflammatory (p,0.05) and non-inflammatory groups (p = 0.02),
but there was no difference between non-asthmatic groups.
FENO was not different between asthmatic and inflammatory
groups, but both were elevated compared with the non-
inflammatory group (p,0.005). Both total IgE and eosinophil
count were higher in asthmatic individuals than the non-
inflammatory group (p = 0.01 and p,0.005, respectively), but
not significantly higher than the inflammatory group. 68% of
asthmatic individuals and 20% of the inflammatory group were
methacholine positive. 32% of the asthmatic group, 40% of the
inflammatory group and 56% of the non-inflammatory group
were aspirin sensitive in response to a nasal aspirin challenge.
There were no differences in values between aspirin-sensitive and
non-sensitive patients for any outcomes.
Conclusions: Non-asthmatic individuals with nasal polyps
have evidence of airways inflammation and subtle changes
in airways resistance. Corresponding differences in blood IgE
and eosinophils support the view that atopy is relevant to
lower airway dysfunction and is suggestive of a spectrum of
allergic airway disease rather than a ‘‘non-allergic unified
airway’’.

Abstract P108 Table

Variable
Asthmatic (n = 34)
Mean (95% CI)

Inflammatory (n = 20)
Mean (95% CI)

Non-inflammatory (n = 18)
Mean (95% CI) Overall ANOVA

Age (years) 49.9 (43.6 to 56.1) 54.1 (45.9 to 62.2) 50.2 (45.7 to 54.6) 0.577

Duration rhinitis (years) 15.9 (11.5 to 20.4) 14.3 (6.3 to 22.3) 17.7 (10.3 to 25.0) 0.773

Exhaled NO (ppb)* 34.3 (25.9 to 45.3) 48.2 (36.0 to 64.5) 15.4 (11.1 to 21.3) ,0.005

Nasal NO (ppb)* 386.0 (297.5 to 500.7) 372.1 (274.1 to 504.1) 413.3 (315.8 to 540.9) 0.892

FEV1% predicted 83.7 (78.2 to 89.1) 101.1 (94.3 to 107.8) 101.2 (94.0 to 108.4) ,0.005

FEF25275% predicted 60.3 (52.0 to 68.6) 83.6 (72.4 to 94.7) 90.1 (77.7 to 102.4) ,0.005

sReff % predicted* 114.6 (92.2 to 142.4) 81.8 (65.9 to 101.5) 76.7 (64.2 to 91.6) 0.012

Serum IgE (kU/l)* 162.7 (91.2 to 290.1) 93.6 (42.9 to 204.2) 44.4 (25.6 to 77.0) 0.011

Eosinophil count (cells/ml)* 0.44 (0.36 to 0.53) 0.35 (0.26 to 0.47) 0.25 (0.19 to 0.33) ,0.005

*Presented as geometric mean and 95% CI. ANOVA, analysis of variance; NO, nitric oxide; sReff, specific effective airway resistance.
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P109 PICTORIAL BI-LINGUAL ENGLISH–BENGALI ASTHMA ACTION
PLAN: A QUALITATIVE EVALUATION

I Harwood, K Islam, SJC Taylor, CJ Griffiths. Barts and The London School of Medicine
and Dentistry, Centre for Health Sciences, London, UK

Introduction and Objectives: Current asthma action plans
are often unsuitable for ethnic and cultural groups with low
rates of literacy in English and there is an urgent need to
develop effective alternatives. Sylheti-speaking Bangladeshis in
Tower Hamlets (TH) are one such cultural group. Sylheti is a
dialect with no written form. Many Bangladeshis in TH have
low literacy in both English and Bengali. 34% of the TH
population is made up of the growing Bangladeshi community
who face challenges to their health from a complex interplay
of relatively low educational achievement, low income, high
unemployment and overcrowded housing. We developed and
distributed a simplified, pictorial-based English and Bengali
asthma action plan via GP surgeries. We used qualitative
methods to explore opinions and experience of the use of these
plans among Bangladeshi-Sylhetis with asthma and healthcare
professionals (HCP).
Methods: Nine in-depth, face to face semi-structured interviews
with a purposive sample of patients who had been given an action
plan within the previous 8 weeks and had been taught how to use
it. Two focus groups were held with HCP who distribute action
plans in managing patients’ asthma. Data were tape recorded and
transcribed and transcripts were analysed by repeated reading,
identification and manual charting of emergent themes. Seven
interviews were in Sylheti and translated by an interpreter, two
were in English.
Results: The majority of interviewees thought the new plan
effective in reminding them what action to take during an
asthma attack. All participants praised the innovative use of
pictures in presenting the stages of an attack, improving under-
standing and message retention. There was a lack of under-
standing regarding the physical aspects of asthma and a
consequent failure to grasp the prophylactic nature of steroid
inhalers, thereby making self-management more difficult to
promote. There was some disparity between the views of the
HCP and the patients. HCP believed that action plans are
discarded by patients—the majority of patients claimed to have
re-read and referred to the pictorial plans at home. A recipient of
other written plans said this was the ‘‘best out of all of them’’.

P110 COUNTERREGULATION OF b2 ADRENOCEPTOR FUNCTION IN
HUMAN MAST CELLS BY STEM CELL FACTOR

G Cruse, W Yang, SM Duffy, L Chachi, Y Amrani, M Leyland, P Bradding. University of
Leicester, Leicester, UK

Mast cells contribute to the pathophysiology of asthma with the
sustained release of both preformed and newly generated mediators
in response to allergens and other diverse stimuli. Stem cell factor
(SCF) is the key human mast cell growth factor, but also primes
mast cells for mediator release. SCF expression is markedly
increased in asthmatic airways. Short-acting b2-adrenoceptor (b2-
AR) drugs such as salbutamol inhibit human lung mast cell
(HLMC) degranulation in vitro in the absence of SCF, but in vivo
this effect is rapidly lost, such that with regular administration of
salbutamol, mast cell degranulation after allergen challenge is
actually enhanced and asthma control may deteriorate.

In this study we demonstrate that in the presence of SCF, the b2-
AR agonist salbutamol is ineffective at inhibiting HLMC mediator
release. In addition, in the presence of SCF and IgE alone,
salbutamol actually potentiated mediator release in a dose-
dependent manner. We also show that the Gas-mediated coupling

of the b2-AR with KCa3.1 was also lost rapidly after the addition of
SCF. The addition of SCF to the HMC-1 mast cell line led to the
immediate phosphorylation of Tyr350 on the b2-AR initiating
uncoupling and internalisation of the receptor, which was evident
at 10 minutes and maximal at 60 minutes. Therefore, we show for
the first time a functional counterregulation of the b2-AR by direct
cross-talk with the SCF receptor CD117.

In summary, SCF attenuates the protective effects of b2-agonists
on mast cell mediator release and KCa3.1 K+ channel function, and
we suggest this involves phosphorylation of Tyr350 on the b2-AR
leading to immediate receptor uncoupling followed by internalisa-
tion. In addition, when IgE is present, b2-agonists may actually
potentiate mast cell mediator release. The potentially beneficial
effects of b2-AR agonists in asthmatic airways may thus be blunted
or even become harmful due to the high concentrations of SCF
present. This provides further evidence that SCF is an interesting
target for the treatment of asthma. Such a treatment strategy may
not only attenuate many of the pathological features, but increase
the effectiveness of currently existing treatments.

P111 ST2 GENE-DELETION ATTENUATES ALLERGIC AIRWAYS
INFLAMMATION BUT NOT AIRWAYS HYPERREACTIVITY IN
AN ADJUVANT-FREE MODEL OF ASTHMA

NI Pitman, GEJ Murphy, P Kewin, D Xu, C McSharry, NC Thomson, MC Shepherd.
Division of Immunology, Infection and Inflammation, University of Glasgow, Glasgow,
UK

Introduction and Objectives: Allergic asthma is characterised by
Th2 inflammation in which mast cells play a central but undefined
role. We and others have shown that ST2, the receptor for the novel
cytokine IL-33, drives mast cell and Th2 lymphocyte activation.
ST2 does not play a convincing role in models of experimental
asthma that use immune adjuvants. Our aim was to study the role
of ST2 in an adjuvant-free model of asthma, which may be more
representative of clinical disease.
Hypothesis: ST2 is a critical mediator of adjuvant-free experi-
mental asthma.
Methods: Wild-type (WT) and ST2 gene knock-out (ST2-/-) BALB/c
mice were sensitised with ovalbumin with or without adjuvant
(alum) prior to intranasal ovalbumin challenge. Control mice were
sensitised with PBS and challenged with ovalbumin. Airways
hyperreactivity was measured by Penh. To establish the importance
of ST2 in airways inflammation the specific ligand, IL-33 (2 mg),
was administered to WT and ST2-/- mice daily for 3 days.
Differential cell counts were performed on bronchoalveolar lavage
(BAL). Serum immunoglobulins were measured by ELISA.
Results: In the alum-free model there was a significant reduction
in BAL eosinophils in ST2-/- mice (1.0 6 104/ml) compared with
WT mice (8.9 6 104/ml, p,0.005). In the alum model BAL
eosinophilia was induced in both ST2-/- (8.9 6 104/ml) and WT
mice (6.0 6 104/ml, p = ns; fig A). In the alum-free model IgE was
absent in ST2-/- mice compared with WT mice (p,0.05). In the
alum model there was an equally robust IgE response in both WT
and ST2-/- mice (fig B). Airways hyperreactivity was induced in
the alum-free model and this was unaffected by ST2 gene
deletion. A role for ST2 in airways inflammation was supported
by the finding that intranasal IL-33 induced a significant airways
eosinophilia in WT (17.9 6 104/ml) but not ST2-/- mice
(0.00 6 104/ml, p,0.01).
Conclusions: Activation of ST2 in the airways can generate
experimental asthma and ST2 appears to be crucial in an adjuvant
free model, which may be more representative of clinical disease.
This suggests that the ST2-IL-33 pathway may be an important
therapeutic target.
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P112 THE ROLE OF THE ADAPTIVE IMMUNE RESPONSE AND MAST
CELLS IN IL-33 INDUCED EOSINOPHILIC AIRWAY
INFLAMMATION

GEJ Murphy, NI Pitman, P Kewin, D Xu, C McSharry, NC Thomson, MC Shepherd.
Division of Immunology, Infection and Inflammation, University of Glasgow, Glasgow,
UK

Introduction: IL-33 is a novel cytokine that binds to the ST2 and
induces eosinophilia, Th2 cytokine expression and immunoglobulin
production (Schmitz et al, Immunity 2005). ST2 is expressed
predominantly on Th2 lymphocytes and mast cells. A role for T
and B lymphocytes or mast cells in the response to IL-33 is
unresolved. We have previously shown that IL-33 administered
directly into the murine airway induces eosinophilic airway
inflammation. We thus hypothesised that the administration of
IL-33 to mice deficient in T and B lymphocytes or mast cells would
result in attenuation of eosinophilia.
Methods: C57Bl/6 RAG2/2 (deficient in T/B/NKT lymphocytes),
KitW-sh (deficient in mast cells) and wild-type (WT) mice received
2 mg of IL-33 or PBS intranasally for 3 consecutive days. The mice
were killed 72 h following the final challenge. Bronchoalveolar
lavage (BAL) was performed and differential cell counts obtained.

Cytokines and chemokines in the BAL supernatant were quantified
by ELISA.
Results: IL-33 induced an increase in BAL total cells and
eosinophils in WT mice compared with mice given PBS (eosinophils
4.4 6 105/ml vs 0.02 6 105/ml). No significant difference was
observed between WT and RAG2/2 (3.35 6 105/ml) or KitW-sh mice
(3.3 6 105/ml; fig). In addition, IL-33 induced increased levels of IL-
4, IL-5, IL-13, eotaxin-1 and eotaxin-2 in the BAL of WT mice with
similar levels seen in the RAG2/2 and KitW-sh mice.
Conclusion: Neither mast cells nor cells of the adaptive immune
response are essential in IL-33 driven eosinophilic airway inflammation.

P113 INVESTIGATING THE DYNAMICS OF EOSINOPHILIC
INFILTRATION OF THE MURINE AIRWAY FOLLOWING
ADMINISTRATION OF IL-33

GEJ Murphy, NI Pitman, P Kewin, D Xu, C McSharry, NC Thomson, MC Shepherd.
Division of Immunology, Infection and Inflammation, University of Glasgow, Glasgow,
UK

Introduction and Aims: Allergic airway inflammation is charac-
terised by eosinophilic infiltration. ST2 is a marker of Th2
lymphocytes and we have previously demonstrated that its ligand,
IL-33, drives airway eosinophilia when administered intranasally to
mice. IL-5 is an obligate trophic factor for eosinophils; however, its role
in IL-33 driven eosinophilia is unknown. The aim of this study was to
investigate the dynamic changes in airway inflammatory cell and
cytokine profiles following repeated dosing of IL-33. We hypothesised
that eosinophil accumulation is driven by local cytokine production.
Methods: C57Bl/6 mice received an optimal daily dose of 2 mg of
IL-33 intranasally for up to 7 days. Mice were killed 24 h following
the final dose except in the case of mice receiving a single dose when
mice were killed daily for up to 7 days. Bronchoalveolar lavage
(BAL) and differential cell counts were performed. Cytokines in the
BAL and serum were quantified by ELISA.
Results: A single dose of IL-33 was insufficient to induce significant
BAL eosinophil accumulation up to 7 days following administra-
tion. In mice given up to seven doses of IL-33, eosinophilic
inflammation in the BAL appeared following the third dose.
Eosinophil numbers continued to rise to a maximum of
31.52 6 105/ml (¡3.1 6 105/ml) following seven doses (fig A).
BAL (fig B) and serum IL-5 and BAL IL-13 increased to a peak
following the fourth dose (161.8 ¡ 60 pg/ml, 194.68 ¡ 59 pg/ml
and 776.4 ¡ 220 pg/ml, respectively) and fell to baseline by seven
doses. Serum IL-13 increased over the time course to a maximum
613.9 ¡ 85 pg/ml following seven doses. No response was seen in
ST2-deficient mice given IL-33.
Conclusion: IL-33 mediated a dose, time and ST2-dependent
increase in airway eosinophilia, the onset of which coincided with
peak production of IL-5. Thereafter, the eosinophilia continued to
escalate despite a decline in IL-5. This suggests initial recruitment of
eosinophils by IL-33 may be partly due to its ability to mobilise IL-5
but subsequent accumulation seems to be maintained by other
trophic factors.

Abstract P111 Figure

Abstract P112 Figure
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P114 QUANTIFICATION OF EOSINOPHIL PROTEINS IN
MACROPHAGES FOLLOWING PHAGOCYTOSIS

F Hollins, CE Brightling, N Kulkarni. University of Leicester, Leicester, UK

Asthma is an important cause of morbidity. Particulate matter air
pollution is known to worsen the symptoms and increase the use of
medications. Macrophages present within the lung normally clear
inhaled particles in addition to apoptotic inflammatory cells such as
eosinophils. Macrophages from asthmatic children contain fewer
particles in spite of living in highly polluted areas. Therefore, we
hypothesised that the clearance of particles is not efficient in
asthma, possibly due to a toxic effect that eosinophil proteins have
on the macrophages. To investigate this further, quantification of
eosinophil proteins within the macrophages is required.

Lung macrophages were isolated and cultured from lung
resections, whereas eosinophils were obtained from peripheral
blood samples. Apoptosis was induced in the eosinophils through
cytokine deprivation for 48 h before feeding to macrophages at a
4 : 1 ratio for 4 h. The eosinophil protein (ECP and EPO) content of
macrophages from both lung and induced sputum samples was
analysed by intracellular flow cytometry, immunofluorescence and
cell lysis.

Following co-culture of the apoptotic eosinophils with the lung
macrophages, the geometric mean fluorescence intensity of macro-
phages expressing ECP and EPO was 446.3 ¡ 33.1 and
781.2 ¡ 51.4, respectively, compared with 430.6 ¡ 347.4 and
458.9 ¡ 376.2, respectively, for macrophages cultured alone. This
was also confirmed by immunofluorescence. Macrophages from
induced sputum samples were shown to express levels of ECP and
EPO that were above those of the isotype controls and macrophages
cultured alone.

Our data suggest that macrophages isolated from the lung are
capable of phagocytosing apoptotic eosinophils; macrophages
isolated from lung tissue contain varying quantities of ECP and
EPO and macrophages from induced sputum contain eosinophil
proteins. Therefore, we have successfully validated a range of
methods to quantify eosinophil protein content in macrophages
following phagocytosis, for use in further studies.

P115 MACROPHAGE EOSINOPHIL CONTENT AS A MARKER OF
EOSINOPHILIC AIRWAY INFLAMMATION: COMPARISON OF
EOSINOPHILIC BRONCHITIS AND ASTHMA

C Ighofose, F Hollins, C Brightling, N Kulkarni. University of Leicester, Leicester, UK

Background: Non-asthmatic eosinophilic bronchitis (EB) and
asthma are characterised by eosinophilic airway inflammation.
The resolution of inflammation occurs by clearance of eosinophils
by macrophages. We have observed eosinophilic staining and
granules in macrophages in subjects with eosinophilic airway
inflammation. This was used as a marker of previous eosinophilic
inflammation and resolution.
Aim: To compare induced sputum and bronchoalveolar lavage
(BAL) macrophage eosinophilic staining in subjects with EB, mild
asthma and healthy adults.
Methods: Induced sputum (IS) and BAL cytospin slides from
untreated subjects with EB (n = 6), mild asthma (n = 5) and
healthy adults (n = 3) were analysed. Digitised images of 100
macrophages were captured (61000 magnification). Image analysis
software (Image J) was used to calculate cytoplasmic and the
purple-red stained areas by using threshold for hue. The median
percentage area of cytoplasm covered by eosinophilic staining (in
pixels) was calculated and log transformed. Groups were compared
using t tests and analysis of variance.
Results: The sputum and BAL differential cell counts; eosinophilic
area percentage is reported in the table. IS macrophages in EB had
significantly higher eosinophilic staining compared with healthy
individuals (p = 0.004) and with subjects with asthma (p = 0.047).
There was no difference between mild asthma and healthy
individuals in IS macrophages or between all groups in BAL
macrophages (p = NS). Eosinophilic staining was significantly
higher in induced sputum compared with BAL macrophages in EB
and in asthma (see table).
Conclusions: The eosinophilic staining in EB macrophages was
higher than in asthma suggesting that the overall eosinophil load or

Abstract P113 Figure

Abstract P115 Table Sputum and BAL eosinophil differential count, percentage area of eosinophilic staining in
asthma

EB
(n = 6)

Asthma
(n = 5)

Healthy
(n = 3)

Sputum eosinophils (%) median (IQR) 4.5 (3.45–11.8) 5.5 (0–20.6) 0.2 (0)

BAL eosinophil (%) median (IQR) 1.2 (0.37–1.55) 1.2 (0.7–2.22) 0 (0)

Eosinophil staining % area/AM geometric mean (log SE)

IS 38.50 (0.09) 2.51 (0.96) 1.46 (0.27)

BAL 0.95 (0.25) 0.82 (1.07) 0.75 (0.56)

p (IS–BAL) ,0.001 0.049 0.457

AM, asthma; BAL, bronchoalveolar lavage; EB, eosinophilic bronchitis; IQR, interquartile range; IS, induced sputum.
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the resolution of eosinophilic inflammation is different between
these conditions. BAL macrophages had significantly lower eosino-
philic staining compared with sputum macrophages consistent with
the lower eosinophil count observed in this compartment.

P116 MANNITOL DOES NOT INDUCE BRONCHOCONSTRICTION IN
EOSINOPHILIC BRONCHITIS: FURTHER EVIDENCE FOR
DISSOCIATION BETWEEN AIRWAY INFLAMMATION AND
BRONCHIAL HYPERRESPONSIVENESS

A Singapuri, S McKenna, CE Brightling, P Bradding. Institute of Lung Health, University
of Leicester, Leicester, UK

Background: Eosinophilic bronchitis (EB) shares many pathologi-
cal features with asthma, including airway mucosal eosinophilic
inflammation and mast cell activation. However, patients with EB
do not develop the physiological abnormalities of asthma: variable
airflow obstruction and bronchial hyperresponsiveness (BHR) to a
direct bronchial challenge with methacholine. Patients with asthma
also bronchoconstrict in response to indirect airway challenges,
such as mannitol. Indirect challenges are dependent on the presence
of airway inflammation and are positive in 10% of asthmatic
subjects who have a negative response to methacholine. It is
common in asthmatic patients with near normal lung function for
BHR to methacholine to be normal while an indirect challenge is
positive. As patients with EB have normal lung function and active
airway inflammation, they might be expected to exhibit a
bronchoconstrictor response to an indirect bronchial challenge.
The aim was to investigate whether subjects with EB are responsive
to mannitol.
Methods: Subjects with asthma, EB and normal controls attended
on two occasions. At visit one subjects performed a bronchial
provocation test with methacholine (0.03–16 mg/ml). On the
subsequent visit subjects had the mannitol challenge (5–635 mg).
Each challenge was followed immediately by sputum induction for
the measurement of airway inflammation and mast cell mediators.
Results: 27 subjects were recruited (10 asthma, seven EB, and 10
normal controls). There was a significant difference in BHR to
methacholine and mannitol between all three groups (p = 0.001 for
methacholine, p = 0.002 for mannitol). No healthy controls or
subjects with EB responded to methacholine or mannitol, whereas
9/10 and 7/10 subjects with asthma responded to the respective
challenges. There was no significant difference in induced sputum
concentrations of histamine or eosinophil cell counts following
methacholine challenge compared with mannitol.
Conclusion: The airways of patients with EB are not responsive to
either direct or indirect bronchial challenge. This supports the view
that it is the presence of functionally abnormal airway smooth
muscle that is the key determinant of BHR in asthma, and that
although this may be aggravated by the presence of mucosal airway
inflammation, it is not caused by it.

P117 ARE EXHALED NITRIC OXIDE MEASUREMENTS USING THE
PORTABLE NIOX MINOH REPEATABLE ACROSS AGE, GENDER
AND LUNG FUNCTION?

1A Selby, 2B Clayton, 2J Grundy, 1K Pike, 3K Drew, 2R Kurukulaaratchy, 2H Arshad,
2G Roberts. 1University of Southampton, Southampton, UK; 2David Hide Asthma and
Allergy Research Centre, St Mary’s Hospital, Newport, Isle of Wight, UK; 3Southampton
University Hospital NHS Trust, Southampton, UK

Introduction: Exhaled nitric oxide (eNO) is a non-invasive marker
of airway inflammation and so may play a role in the management
of asthma. Until recently, eNO measurement required static,
chemiluminesence-based NO analysers. A portable, hand-held NO
analyser (the NIOX MINOH; Aerocrine, Sweden) is now available.
To date only one study has validated this new analyser in a solely
paediatric population. The aim of this study was to assess the

reproducibility of NIOX MINOH measurements across age, gender
and lung function (FEV1), in terms of both the absolute and
categorical eNO values.
Methods: Paired eNO readings from the NIOX MINOH were
obtained in 494 teenagers aged 16–18 years (mean 17, SD 0.44)
enrolled in a whole population birth cohort on the Isle of Wight and
65 children aged 6–16 years (mean 11, SD 2.7) enrolled in an eNO
intervention study. Spirometry was also performed.
Results: In the birth cohort participants, a Bland–Altman plot
showed a high degree of variability between the first and second
eNO readings in individual participants (mean intraparticipant
difference 1.37 ppb, 95% limits of agreement 27.61 to 10.34 ppb),
although a Kappa analysis showed close agreement between the
two readings when eNO values were categorised as low ((15 ppb),
medium (.15 to ,25 ppb) or high (>25 ppb) (kappa 0.882,
p,0.001). Similar findings were seen in subgroup analyses by
gender, low and high FEV1 values and participants with asthma.
Similar findings were also seen in the interventional study
participants.
Conclusions: The reproducibility of the NIOX MINOH is poor
when considering the absolute value of eNO, but is acceptable
when eNO values are categorised as low, medium or high, across
the paediatric age range. Therefore, one NIOX MINOH measure-
ment is sufficient when using categorical eNO values to direct
asthma management. However, when using the absolute value of
eNO, a mean of least two NIOX MINOH measurements is required.

P118 A STUDY OF LONG-TERM EFFICACY OF USING CONTINUOUS
AND/OR INTERMITTENT INFUSIONS OF TERBUTALINE IN
UNSTABLE SEVERE ASTHMA

J Sullivan, L Midgley, S Manney, A Mansur. Heartlands Hospital, Birmingham, UK

Introduction: Continuous or intermittent infusion of terbutaline
is a treatment option in unstable severe asthma, but the main
published evidence for its efficacy originates in small patient
cohorts of short duration.
Aim: To study the long-term efficacy of using continuous or
intermittent infusions of terbutaline in unstable severe asthma.
Methods: The available medical records of all patients who
received terbutaline infusions at a severe asthma unit between
1980 and 2008 were retrospectively studied. We retrieved data on
treatment indication, asthma subtype, patient demographics,
pretreatment terbutaline trial outcome, duration of treatment and
its effect on lung function, hospital admissions and oral corticos-
teroid requirement.
Results: 42 patients were identified (31 female, mean age
43.6 years) attending the severe and brittle asthma unit who were
currently receiving terbutaline or who had received terbutaline in
the past including intermittent treatment. 37 of these patients had
type 1 brittle asthma, one had type 2 and four were severe
unclassified. These patients had a body mass index of 30.8 ¡ 7.8, a
mean oral corticosteroid (OCS) dose of 27.4 ¡ 18.8 mg and a mean
FEV1 % predicted of 66.8 ¡ 24%. 26/42 of patients underwent a
double blind trial of which 23/26 were positive and three were
borderline. The mean duration of treatment was 86.7 ¡ 65.4
(range 7–216 months). Objective measures were similar pre and on
treatment with a mean FEV1 % predicted of 66.9 ¡ 24.0 versus
70.1 ¡ 28.1%, variation in peak flow rate (PEFR) 73 ¡ 22.7 versus
76.7 ¡ 26.0% and OCS maintenance dose of 27 ¡ 18.8 versus
24 ¡ 15.1 mg. There was also a reduction in mean hospital
admissions, pre and when on treatment, 10.1 ¡ 13.4 versus
5.5 ¡ 10.8, respectively (p = 0.031).
Conclusion: The study showed that the infusion of terbutaline
had little impact on objective measures such as FEV1, PEFR and
OCS but reduced hospital admissions in this cohort.
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P119 A STUDY OF LONG-TERM SAFETY OF INTRAVENOUS VERSUS
SUBCUTANEOUS INFUSIONS OF TERBUTALINE IN UNSTABLE
SEVERE ASTHMA

L Midgley, J Sullivan, S Manney, A Mansur. Heartlands Hospital, Birmingham, UK

Introduction: Continuous or intermittent subcutaneous or intra-
venous infusions of terbutaline are treatment options in unstable
severe asthma, which may lead to disease stabilisation. Local side
effects associated with subcutaneous infusions often lead to a
switch to intravenous administration. The long-term safety/side
effect profiles associated with both treatment models have not been
published.
Aim: A comparative study of the safety of intravenous and
subcutaneous continuous infusions of terbutaline in unstable severe
asthma.
Methods: Patients with available records who received terbutaline
infusion (TI) between 1980 and 2008 were studied retrospectively.
Demographic information about asthma duration, severity and
treatment were collated.
Results: 42 patients (mean age 43.6 ¡ 11.4 years (range 19–68), 31
females) received TI (28 by the subcutaneous route and 14 by
intravenous). The two groups (subcutaneous vs intravenous) shared
similar demographics with a mean FEV1 % predicted of 66.3 ¡ 27.8
versus 68.6 ¡ 9.1%, a body mass index of 29.6 ¡ 7.6 versus
32.5 ¡ 8.1 and an oral prednisolone maintenance dose of
29.7 ¡ 21.6 versus 23.4 ¡ 12.2 mg. Complications due to the
method of drug delivery were common in both groups, 12/14
experienced complications in the intravenous group; 8/12 had
multiple problems (blockage, thromboembolic disease, septicaemia)
and 4/12 had infections. In the subcutaneous group data were
available for 13/28 patients; of these 6/13 had abscesses, 1/13 had
dressing problems, 3/13 had multiple complications (abscesses,
dressing intolerance, skin redness, nodules and bleeding) with a
further 3/13 having other problems (rash, joint/muscle pain and site
infection). Side effects to terbutaline were similar in both groups.
Data were available for 13/14 of the intravenous group with 7/13
experiencing side effects. 3/13 suffered multiple side effects
(cramps, tremor, palpitations, headache, tachycardia and raised
creatine kinase; CK), 2/13 experienced raised CK alone, 1/13 had
palpitations and 1/13 experienced tachycardia. In the subcutaneous
group data were available for 25/28; of these 10 experienced side
effects with 7/25 having multiple side effects (palpitations and
raised CK), 1/25 had palpitations alone, 1/25 with raised CK and
one had muscle pain.
Conclusion: TI is associated with significant morbidity. The use of
indwelling intravenous catheters for intravenous use is associated
with more serious systemic side effects. Subcutaneous treatment
appears safer but can still cause significant local side effects.

P120 BUDESONIDE/FORMOTEROL (AS SYMBICORT) FOR
MAINTENANCE AND RELIEVER THERAPY COMPARED WITH
INHALED CORTICOSTEROIDS PLUS SHORT-ACTING b2
AGONISTS OR ALTERNATIVE INHALED CORTICOSTEROID AND
LONG-ACTING b2 AGONIST REGIMENS PLUS SHORT-ACTING
b2 AGONIST RELIEVER: A SYSTEMATIC REVIEW OF
RANDOMISED CONTROLLED TRIALS

1SJ Edwards, 2TW Harrison, 3IP Naya, 1R von Maltzahn. 1AstraZeneca UK Ltd, Luton,
UK; 2Division of Respiratory Medicine, Nottingham City Hospital, Nottingham, UK;
3AstraZeneca, Macclesfield, UK

Objectives: To compare the effectiveness of budesonide/formo-
terol (Symbicort) for maintenance and reliever therapy (SMART)
with inhaled corticosteroid (ICS) plus short-acting b2-agonist
(SABA) or alternative ICS and long-acting b2-agonist (LABA)
regimens, including combination inhalers, plus SABA reliever for
patients with established symptoms predominantly on steps II and

III of the Scottish Intercollegiate Guideline Network and British
Thoracic Society (BTS) guidelines.
Methods: Meta-analysis of randomised controlled trials (RCT)
using a fixed effects model. RCT were included if the comparator
with Symbicort SMART had the same maintenance dose of ICS
(Symbicort fixed dose), or at least double the maintenance dose of
ICS (high-dose salmeterol/fluticasone, SALM/FP; high-dose bude-
sonide, BUD; high-dose Symbicort fixed dose). The primary
outcome was the incidence of severe exacerbations (oral glucocorti-
costeroid treatment for >3 days, A&E visit and/or hospitalisation).
Results: Of the seven RCT available from the Symbicort SMART
clinical study programme, six met the inclusion criteria. The following
comparisons were available: ICS alone (high-dose BUD, three trials),
Symbicort fixed dose (Symbicort-FD, two trials), high-dose SALM/FP
fixed-dose (two trials), high-dose Symbicort-FD (one trial). Meta-
analysis of severe exacerbation demonstrated significant reductions
with Symbicort SMART: 40% versus high-dose BUD (relative rsk (RR)
0.60, 95% CI 0.54 to 0.68, p,0.001); 41% versus Symbicort-FD (RR
0.59, 95% CI 0.52 to 0.68, p,0.001); 24% vs high-dose SALM/FP (RR
0.76, 95% CI 0.64 to 0.90, p = 0.002); 26% vs high-dose Symbicort-FD
(RR 0.74, 95% CI 0.58 to 0.96, p = 0.02). Significant heterogeneity was
not detected in primary analyses. Secondary analyses demonstrated
reductions with Symbicort SMART: recurrent exacerbations (54%,
p,0.001 vs high-dose BUD; 59% p,0.001 vs Symbicort-FD; 44%,
p = 0.003 vs high-dose SALM/FP; 16%, p = 0.55 vs high-dose
Symbicort-FD), hospitalisations/A&E visits (44%, p,0.01 vs high-
dose BUD; 38% p = 0.001 vs Symbicort-FD; 32%, p = 0.0045 vs high-
dose SALM/FP; 3%, p = 0.86 high-dose Symbicort-FD); use of oral
steroids (41%, p,0.001 vs high-dose BUD; 42%, p,0.001 vs
Symbicort-FD; 25%, p = 0.004 vs high-dose SALM/FP; 32%,
p = 0.008 vs high-dose Symbicort-FD). There were significantly fewer
withdrawals due to adverse events with Symbicort SMART compared
with high-dose BUD (p = 0.005), Symbicort-FD (p = 0.007).
Conclusions: Symbicort SMART is significantly more effective at
reducing severe exacerbations in patients with established symptoms
predominantly at steps II and III of the SIGN/BTS guidelines than a
higher dose (2–4-fold increase) ICS and fixed-dose combinations.

P121 CORTICOSTEROID RESPONSIVENESS IN REFRACTORY
EOSINOPHILIC ASTHMA

P Haldar, RH Green, CE Brightling, AJ Wardlaw, ID Pavord. Institute for Lung Health,
Glenfield Hospital, Leicester, UK

Introduction: Clinical responsiveness to a corticosteroid trial is an
indication for regular therapy and is also predictive of significant
underlying eosinophilic airway inflammation in corticosteroid naive
patients with asthma. Clinical responsiveness is generally defined as
an improvement in post-bronchodilator FEV1 of >12% and/or
clinically significant improvement in symptoms. Heterogeneity in
the response of eosinophilic patients on therapy has not been
investigated. We explored the clinical response to 2 weeks of oral
prednisolone (0.5 mg/kg) in a group of 60 patients with refractory
asthma and a history of eosinophilic airway inflammation.
Methods: Patients had clinical assessment and performed spiro-
metry, exhaled nitric oxide (FeNO50, Niox analyser) and had
symptoms scored using the Juniper ACQ (JACQ) before and after
the prednisolone trial. A subgroup also had bronchial wash and
lavage performed at both visits. Sputum induction was performed
at the first visit in all patients and at the second visit in patients
undergoing bronchoscopy.
Results: See table. 42 patients (70%) had a sputum eosinophil
count .3%. 43 patients (71.7%) had a JACQ score of .1.57,
indicating poor symptom control and 27 patients (45%) had post-
bronchodilator FEV1 ,80% at baseline. The table highlights marked
heterogeneity in the clinical response to the prednisolone trial. 19
patients (31.7%) achieved the clinically significant improvement of
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20.5 in JACQ score and 17 patients (28.3%) achieved a 12%
improvement in post-bronchodilator FEV1. Elevated body mass
index (BMI .28 kg/m22) was associated with a significantly
impaired response of symptoms to prednisolone (p = 0.02), inde-
pendent of the baseline sputum eosinophil count. There was no
difference in the degree of suppression of sputum, bronchial wash or
lavage eosinophils between high and low BMI subgroups.
Discriminant function analysis identified baseline FeNO (p = 0.03)
and the change in JACQ score (p = 0.02) to be the only parameters
predictive of sputum eosinophilia .3% at baseline.
Conclusion: Corticosteroid responsiveness in refractory eosinophi-
lic asthma exhibits marked clinical heterogeneity. Clinically
significant improvements in either symptoms or FEV1 are only
achieved in a minority, despite eosinophilic airway inflammation.
Obesity is associated with significantly impaired corticosteroid
responsiveness of symptoms, implying a multifactorial aetiology for
symptoms in this subgroup.

P122 EARLY ASSISTED DISCHARGE OF PATIENTS ADMITTED WITH
AN ACUTE EXACERBATION OF ASTHMA: AN AUDIT OF
CURRENT PRACTICE

R Ahmed, T Robinson, S Howard, S Shires, C Taylor, A Fennerty. Harrogate District
Foundation Trust, Harrogate, UK

The BTS asthma guidelines advise that patients admitted with
acute severe asthma should only be discharged when they have been
stable on their discharge medication for 24 h and their PEFR is
.75% of best or predicted (unless discharged earlier in agreement
with a respiratory physician).

Our unit has been running an early supported discharge scheme
for selected patients admitted with acute asthma since 2000 with
no evidence of an increase in adverse events. We have performed a
6-month prospective audit of outcomes of this scheme.

Patients who fulfil the programme criteria are discharged with a
nebuliser and written management plan and followed up by
telephone or ward visit by a nurse specialist at 24–48 h and
reviewed at the nurse-led clinic at 4 weeks. Patients are seen more
frequently if required.

Over the audit period 41 patients were admitted with acute
asthma. 21 (51%) were discharged on the early supported discharge
scheme. Sixteen (76%) of these patients fulfilled the definition of an
acute severe attack and 24% a moderate attack.

Fourteen (68%) of the patients were discharged within 24 h of
admission, the remainder within 48 h. The mean FEV1 of patients
at discharge was 54% of predicted (range 27–106%) and at follow-
up 68% of predicted (33–115%). At the time of follow-up 61% had
improved their FEV1 by >20% while 20% had improved by >40%.

There were two readmissions within one month of discharge, one
was inappropriate, the other a protocol failure.

Our audit confirms our belief that early supported discharge of
selected symptomatic asthma patients with suboptimal improve-
ment in lung function is safe and feasible.

Although this audit includes only a small number of patients it
does reflect our practice over 8 years. There is limited evidence in
the literature to support this practice (Lim TK et al. Respir Med
2000;94:1234–40) and a randomised controlled trial is warranted.

Respiratory physiology

P123 WHAT HAPPENS TO THE DISTRIBUTION OF THE LUNG
PERFUSION AFTER UNILATERAL LUNG VOLUME REDUCTION
SURGERY?

1MI Aslam, 1IF Oey, 1M Klimatsidas, 2MD Morgan, 1DA Waller. 1Department of
Thoracic Surgery, Glenfield Hospital, Leicester, UK; 2Department of Respiratory
Medicine, Glenfield Hospital, Leicester, UK

Objective: Having demonstrated the comparative benefits of staged
bilateral over one stage bilateral video assisted thoracoscopic lung
volume reduction surgery (LVRS), it is now our policy to perform
two-stage bilateral LVRS. The timing of the second operation is
determined by the patients’ perception of their symptoms after which
the patients are reassessed using standard selection criteria. We
wanted to study the changes in the relative quantitative perfusion of
lungs after unilateral LVRS by comparing the quantitative perfusion
on preoperative and postoperative radioisotope perfusion scans. We
also wanted to study if waiting for the second side operation risks
deterioration and becoming inoperable.
Method: We retrospectively analysed the preoperative and post-
operative technetium-99m labelled macro-aggregate perfusion scans
of 25 patients who underwent unilateral right sided LVRS and were
investigated for second stage procedure.
Results: 25 patients (14 male, 11 females, median age 39 years (46–
70)) were reassessed for the second stage procedure of staged LVRS.
All these patients had right upper zone LVRS as first operation of
their two-staged LVRS. The median time interval between the
surgery and second radioisotope perfusion scan was 43 months (5–
78). Two-thirds of the patients (n = 15) had a 5% (2%–70%)
increase in the perfusion of the operated lung (p,0.05, Student’s t
test) and the remaining one-third of patients had a 3.2% (2%–20%)
reduction in perfusion of the operated lung. Although there were
changes in the total perfusion of non-operated lung (median 202%
(217%–+23%)) these were not statistically significant. There was
no statistically significant change in the perfusion of target area of
non-operated lung. Thirteen patients proceeded to the second stage
procedure and the rest were not offered surgery due to reasons such
as malignancy, recurrent chest infections and increased severity of
disease but not due to unfavourable perfusion of target area in the
non-operated lung.
Conclusion: Unilateral lung volume reduction surgery increases
the perfusion of the operated lung and waiting does not risk the
patient becoming inoperable. We conclude that a staged operation
does not compromise the overall strategy.

Abstract P121 Table

Baseline
Change from baseline after prednisolone
trial

JACQ score (¡SEM) 2.74 ¡ 0.13 20.24 ¡ 0.10 (range 22–+2.2)

Post-bronchodilator FEV1 (% predicted ¡SEM) 75.1% ¡ 3.4 +8.5% ¡ 3.06 (range 224–+123)

Sputum eosinophil count (GM% ¡ SD) 6.6% ¡ 0.66 –0.85 log fold (SD 0.81)

FeNO50/ppb (GM ¡ SD) 38.9 ¡ 0.40 –21.9 ¡ 5.5

Abstract P123 Table Percentage change in perfusion of non-operated
lung post-unilateral LVRS (median value)

Zones on perfusion scan Non-operated lung

Upper zone 20.13%

Middle zone +5.70%*

Lower zone 210.0%**

*p,0.05; **p,0.01. LVRS, lung volume reduction surgery.
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