
play a central role in the pathogenesis of these syndromes. We
hypothesised that variation in genes encoding the cytokines tumour
necrosis factor (TNF), lymphotoxin a (LTA), interleukin-6 (IL-6)
and IL-10 may predispose certain patients to SIRS and organ
dysfunction following CPB.
Aim To determine the distribution of 14 biallelic single nucleotide
polymorphisms (SNPs) from candidate genes in patients undergoing
CPB surgery and investigate their relationship with adverse
outcome measures.
Method A nested, unmatched case–control study conducted in the
surgical theatres and adult intensive care unit (ICU) of a university
hospital. DNA from 137 Caucasian patients undergoing complex
cardiac surgery requiring CPB was genotyped by sequence-specific
primer PCR. Length of stay in ICU, white cell count (WCC), C-
reactive protein and postoperative PaO2:FiO2 were used as adverse
outcome measures.
Results All SNPs conformed to Hardy–Weinberg equilibrium.
Carriage of the IL-6-174C allele was associated with a lower
postoperative PaO2:FiO2 263.5¡86.8 mm Hg vs non-carriage
302.7¡99.8 mm Hg, p = 0.028. The LTA +252 and LTA +723
genotype influenced the level of WCC on postoperative days 2 and
3 (p,0.001). WCC increased with a dose increase of the LTA +252A
or LTA +723C alleles.
Conclusion We have found evidence for a genetic influence on the
development of adverse outcomes after CPB. IL-6 alleles are
associated with poor oxygenation after CPB. PaO2:FiO2

,300 mm Hg is one of three criteria used to diagnose ALI.
Polymorphisms of IL-6 potentially influence the degree of lung
injury arising as a result of CPB. Genetic variation in LTA influences
the size of the white cell response to CPB. The intronic SNP LTA
+252 has previously been associated with severe sepsis, and SNP
+723 leads to a non-synonymous amino acid change that could alter
protein function. Preoperative screening for the presence of
polymorphisms associated with adverse outcome may allow
stratification of high risk groups and development of interventions
designed to limit postoperative morbidity and mortality.

Airway challenges

S46 EFFECTS OF ALLERGEN AND TRIGGER FACTOR AVOIDANCE
ADVICE IN PRIMARY CARE ON ASTHMA CONTROL: A
RANDOMISED CONTROLLED TRIAL

1CA Bobb, 2T Ritz, 3G Rowlands, 4C Griffiths. 1Starnet Community Health Sciences St
Georges Hospital Medical School, London, UK; 2Southern Methodist University,
Department of Psychology, Dallas, USA; 3Institute of Primary Care and Public Health,
London South Bank University, London, UK; 4MRC Asthma UK Centre in Allergic
Mechanisms of Asthma, Centre for Health Sciences, Barts and the London School of
Medicine and Dentistry, London, UK

doi:10.1136/thx.2009.127068t

Background Allergy contributes significantly to asthma exacerba-
tion, yet avoidance of allergic triggers is rarely addressed in detail in
regular asthma review in primary care.
Objective To determine whether structured, individually tailored
allergen and trigger avoidance advice, given as part of a primary care
asthma review, improves lung function and asthma control.
Methods In a randomised controlled trial 214 adults with asthma in
six general practices were offered either usual care during a primary
care asthma review or usual care with additional allergen and trigger
identification (by skin prick testing and structured allergy assess-
ment) and avoidance advice according to a standardised protocol by
trained practice nurses. Main outcome measures were lung
function, asthma control and asthma self-efficacy.
Results Both intervention groups were equivalent in demographic
and asthma-related variables at baseline. At 3-month follow-up,

patients receiving the allergen and trigger avoidance review showed
significant improvements in lung function (assessed by blinded
research nurses) compared with those receiving usual care. Adjusted
post-treatment means: forced expiratory volume in 1 s (FEV1)
intervention 2.58 litres (2.52–2.63) vs control 2.44 (2.38–2.50)
p,0.01; lung age 58.8 years (56.6–60.6) vs 62.0 (59.8–64.3) p,0.05,
respectively. No significant differences were found in self-report
measures of asthma control. Asthma-specific self-efficacy improved
in both groups but did not differ between groups.
Conclusion Allergen and trigger identification and avoidance advice,
given as part of a structured asthma review delivered in primary
care by nurses results in clinically important improvements in lung
function but not self-report of asthma control.
Trial registration number ISRCTN45684820.

S47 DISCONNECT BETWEEN STANDARDISED FIELD-BASED
TESTING AND MANNITOL CHALLENGE IN SCOTTISH ELITE
SWIMMERS

KL Clearie, PA Williamson, S Vaidyanathan, P Short, A Goudie, BJ Lipworth. Asthma
and Allergy Research Group, University of Dundee, Ninewells Hospital and Medical
School, Dundee, UK

doi:10.1136/thx.2009.127068u

Introduction and Objectives Elite swimmers have high rates of
rhinoconjunctivitis and exercise-induced bronchospasm (EIB).
Moreover, exposure to chlorine and chlorine metabolites is known
to induce hyper-reactivity. In track and winter sports athletes,
prolonged high-volume gas exchange is thought to generate an
osmolar bronchial challenge through drying and cooling of the
airways. Mannitol challenge is an osmolar challenge and thought to
be a reliable surrogate of EIB in athletes. Elite swimmers also
generate high levels of gas exchange, but, unlike other athletes, their
environment is warm, humidified and chlorinated. We sought to
assess the effects of chlorine and exercise on the unified airway of
national level elite swimmers.
Methods The Scottish National Youth Squad underwent exhaled
tidal (FENO) and nasal (NNO) nitric oxide measurement, peak nasal
inspiratory flow (PNIF) and forced expiratory volume in 1 s (FEV1)
before, immediately after and 4–6 h postswimming. A standardised
sport-specific exercise test was carried out during an intensive
lactate set. Swimmers also performed mannitol challenge and a
health questionnaire.
Results 61 swimmers were assessed: 8/59 (14%) of swimmers had a
positive mannitol challenge; 9/57 (16%) of swimmers had a positive
exercise test. Only one swimmer was positive to both. Swimmers
with a positive mannitol had a significantly higher baseline FENO

than those with a positive exercise challenge. A significant decrease
in FENO was observed prechlorine exposure vs immediate-post-
chlorine and delayed-postchlorine exposure: mean (95% CI)
18.7 ppb (15.9 to 22.0) vs 15.9 ppb (13.3 to 19.1, p,0.01) and
13.9 ppb (11.5–16.7, p,0.01), respectively. There were no signifi-
cant differences in NNO. Mean (SEM) PNIF increased from 142 (6) l/
min at baseline to 163 (6) l/min immediately postexposure
(p,0.01). Delayed postexposure PNIF was not significantly
different from pre-exposure.
Conclusions No association was found between mannitol and
standardised sport-specific exercise challenge in elite swimmers.
Mannitol but not excercise was associated with a high baseline
FENO. Thus mannitol may identify swimmers with a ‘‘traditional’’
inflammatory asthmatic phenotype, while field-based exercise
challenge may identify a swimmer’s specific bronchoconstrictor
response to hyperventilation in a chlorine-rich environment. A
sustained fall in FENO following chlorine exposure suggests that a
non-cellular, perhaps neurogenic, response may be involved in this
group of athletes.
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S48 THE ASSOCIATION BETWEEN RECENT ASTHMA MEDICATION
AND ASTHMA DEATH IN A BRITISH CASE–CONTROL STUDY

BK Butland, HR Anderson, CJ Cates. St George’s, University of London, London, UK

doi:10.1136/thx.2009.127068v

Introduction The SMART trial (Chest 2006) reported evidence of an
increased risk of asthma-related death in patients treated with
regular salmeterol, a long-acting b2-agonist (LABA). This associa-
tion may be tempered by concomitant prescribing of inhaled
corticosteroids (ICS). We examined the relationship between
asthma death and recent asthma medication, including effect
modification by ICS, age and deprivation.
Methods The asthma death case–control study consisted of 532
asthma deaths (cases) and 532 hospital admissions for asthma
(controls), matched for index date (date of death or date of hospital
admission), age and hospital (BMJ 2005). For the current analysis
(funding: GlaxoSmithKline), a more detailed ‘‘blind’’ extraction of
recent medications (within 2 and .2–6 months of the index date)
and disease recorded in anonymised primary care records was
conducted. Conditional logistic regression analyses were adjusted
for sex, age of asthma onset, obesity, chronic obstructive
pulmonary disease (COPD), other chronic lung diseases, previous
asthma admissions, other asthma drugs and deprivation.
Results There was no evidence of an overall association between
asthma death and mention of LABA in the primary care record in
the 2 or .2–6 months prior to the index date (fig 1). Among
controls with mention of LABA, most (92%) had a concomitant
mention (within 1 month) of ICS. For the .2–6 months prior to
the index date, a significant interaction was observed between age
and LABA, with odds ratios of 0.63 (95% CI 0.34 to 1.15) and 1.35
(0.90 to 2.03) for the ,45 and 45–64 year age groups, respectively.
Any association between asthma death and short-acting b2-agonists
(SABAs) in the previous .2–6 months differed significantly
between English, Scottish and Welsh regions. Oral corticosteroids,
ICS and antibiotics mentioned in the previous 2 months were each
significantly associated with a lower risk of asthma death.
Conclusions In this British case–control study there was no evidence
of an overall association between asthma death and the recent
mention of LABA in the primary care record. The lower risk of
asthma death associated with oral corticosteroids, ICS and

antibiotics may reflect appropriate health-seeking behaviour and/
or medical treatment. Evidence of possible effect modification
merits consideration in the context of other studies.

S49 ABSTRACT WITHDRAWN

S50 INFLAMMATORY PHENOTYPES OF REFRACTORY ASTHMA AND
THE RESPONSE TO PREDNISOLONE

1JB Morjaria, 2P Haldar, 2AJ Wardlaw, 1ID Pavord. 1Department of Respiratory
Medicine, Addenbrookes Hospital, Cambridge University Hospitals NHS Trust,
Cambridge, UK; 2Institute of Lung Health, Glenfield Hospital, University Hospitals of
Leicester NHS Trust, Leicester, UK

doi:10.1136/thx.2009.127068x

Background We have previously shown that sputum evidence of
eosinophilic airway inflammation is associated with a good response
to corticosteroids in patients with asthma, cough and chronic
obstructive pulmonary disease (COPD). A subset of patients with
sputum eosinophilia also have a raised sputum neutrophil count. It
has been suggested that this inflammatory phenotype may be
associated with a poor response to corticosteroids.
Aim To test the hypothesis that patients with a mixed sputum
granulocyte phenotype have a reduced response to corticosteroids.
Methods 61 subjects, who met the criteria for ATS refractory asthma,
had postbronchodilator forced expiratory volume in 1 s (FEV1) and
visual analogue score (VAS) for symptoms of cough, breathlessness
and wheeze each on a score of 100 mm scale, before and after 2 weeks
of prednisolone (0.5 mg/kg up to a maximum of 40 mg).
Results Twenty subjects with eosinophilia (.3% eosinophils and
,61% neutrophils) and 12 subjects with a mixed pattern (.3%
eosinophils and .61% neutrophils) were identified. The mean
change in postbronchodilator FEV1 and VAS in the sputum
eosinophilia group was 0.24 litre (95% CI 0.04 to 0.45; p = 0.038)
and 221.4 mm (95% CI –29.4 to 213.4; p,0.001), whilst that in
the mixed sputum granulocyte group was 0.01 litre (95% CI 20.12
to 0.14; p = 0.901) and 211.3 mm (95% CI 224.4 to 1.8; p = 0.113).
There were no between-group differences in postbronchodilator

Abstract S48 Figure 1 Association between asthma medication mentioned in the primary care record prior to the index date* and asthma death (adjusted OR{ and 95% CI).
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FEV1 (0.23 litres, 95% CI 20.06 to 0.5; p = 0.113) and VAS
(210.1 mm, 95% CI 224.9 to 4.7; p = 0.174) after correcting for
the baseline sputum eosinophil count.
Conclusion Our data suggest that there is not a large difference in
response to oral prednisolone in patients with asthma with sputum
eosinophilia and mixed granulocytic phenotypes. Larger studies
may highlight small, albeit clinically important, differences.

NIV: clinical aspects

S51 A RANDOMISED TRIAL OF AUTOVARIABLE POSITIVE AIRWAY
PRESSURE VS STANDARD NON-INVASIVE VENTILATION IN
PATIENTS WITH COPD WITH CHRONIC VENTILATORY FAILURE

A Gulati, M Ali, N Oscroft, MG Davies, T Quinnell, JM Shneerson, IE Smith. Papworth
Hospital NHS Foundation Trust, Papworth Everard, UK

doi:10.1136/thx.2009.127068y

Introduction and Objectives Chronic ventilatory failure secondary to
chronic obstructive pulmonary disease (COPD) is the most common
indication for domiciliary non-invasive ventilation (NIV) in Europe.
The aim of this study was to establish the efficacy and tolerability of a
novel autovariable positive airway pressure (iVAPS, ResMed,
Australia) ventilator compared with standard NIV (NIPPY, B and D
electromedical, UK) in ventilator-naı̈ve patients with COPD.
Methods Patients with chronic ventilatory failure secondary to
COPD starting domiciliary NIV were randomised to receive iVAPS
or standard NIV and followed-up at 1 and 3 months with repeat
blood gas measurements, overnight pulse oximetry and quality of
life scores (SF-36 and SGRQ).
Results Preliminary data of 21 patients are presented here. Ten were
males, mean age 67 (SD 9.00) years, mean forced expiratory volume
in 1 s (FEV1) 0.62 (SD 0.24) litres, mean PaCO2 8.49 (SD 1.4) kPa
mean PaO2 6.79 (SD 0.85) kPa, mean SpO2 85.4% (SD 4.16%).
Eleven were randomised to iVAPS and 10 to NIPPY. Three patients
died (1 iVAPS and 2 NIPPY) before their first reassessment. At
baseline there was no difference in age, body mass index, FEV1,
PaO2, PaCO2 and mean SpO2 overnight between the two groups.
At 3 months, on iVAPS there was a significant fall in mean PaCO2

of 1.98 kPa (SD 1.68, p = 0.008) and rise in mean PaO2 of 1.14 kPa
(SD 1.07, p = 0.02). On NIPPY, a small but insignificant
improvement was seen in mean PaCO2 and mean PaO2.
Comparing the two groups for improvement in daytime blood
gases, no significant differences were observed. Nocturnal oxygena-
tion improved similarly on both the ventilators (mean nocturnal
SpO2 improved by 3.0% on iVAPS and 5.63% on NIPPY). No
difference was observed in the tolerability, comfort of use or hours
of use (mean usage per night on iVAPS 6.4 h and on NIPPY 5.22 h,
p = 0.38) between the ventilators.
Conclusion iVAPS was shown to be effective in improving daytime
PCO2 and PO2 and was well tolerated in patients with COPD with
chronic ventilatory failure. It was at least as effective as standard NIV.

S52 ACTIVITY LEVELS AT INITIATION OF HOME MECHANICAL
VENTILATION IN PATIENTS WITH OBESITY HYPOVENTILATION
SYNDROME

1P Murphy, 1K Brignall, 2M Hind, 2A Simonds, 1C Davidson, 1A Williams, 3J Moxham,
1M Polkey, 4N Hart. 1Lane Fox Respiratory Unit, Guy’s & St Thomas’ NHS Foundation
Trust, London, UK; 2Sleep & Ventilation Unit, Royal Brompton & Harefield NHS
Foundation Trust, London, UK; 3Department of Thoracic Medicine, King’s College
Hospital, London, UK; 4Guy’s & St Thomas’ NHS Foundation Trust and Kings College
London NIHR Biomedical Research Centre, London, UK

doi:10.1136/thx.2009.127068z

Introduction The levels of physical activity in patients with obesity
hypoventilation syndrome (OHS) have not previously been

measured. Although in simple obesity a relationship between
anthropometrics and physical activity has been reported
(NEJM;332:621), the effect of daytime somnolence, accompanying
sleep-disordered breathing in OHS, on activity has not been
investigated. We hypothesised that low activity levels would be
associated with the degree of hypersomnolence and daytime arterial
partial pressure of oxygen (PaO2) and carbon dioxide (PaCO2).
Methods Consecutive patients admitted for initiation of home
mechanical ventilation (HMV) were provided with Actiwatches
(Phillips-Respironics, Murrayville, USA) to monitor physical activ-
ity. The monitors were continuously worn for 7 days and returned
with a diary card identifying sleep and nap times. Activity counts
were analysed during daytime waking hours to produce mean and
peak activity counts/day and the average number of minutes of
sedentary (,40 counts/min) and moderate (.1500 counts/min)
activity/day. Baseline anthropometric and arterial blood gases
(ABG) were taken prior to initiation of HMV.
Results Ten patients (3 male) with mean age of 55.8 (9.6) years and
Epworth Sleepiness Scores (ESS) of 14 (3.6). Mean body mass index
(BMI) was 51.4 (8.7) kg/m2, waist circumference 139.6 (18.8) cm
and fat free mass (FFM) 62.7 (18.5) kg. At initiation of ventilation,
PaCO2 was 7.27 (1.34) kPa and PaO2 was 8.2 (1.94) kPa. Activity
data showed that time spent in moderate activity was 7.2 (10) min/
day and sedentary activity 409 (200) min/day. There was an inverse
correlation between BMI and both mean activity (r2 = 0.56;
p = 0.01) and peak activity (r2 = 0.50, p = 0.02). There was a similar
relationship between waist circumference and mean activity
(r2 = 0.67, p = 0.0038) and peak activity (r2 = 0.62, p = 0.0073).
However, there was no correlation between ESS, FFM, PaCO2 or
PaO2 and mean or peak activity.
Conclusions These data demonstrate extremely low levels of
physical activity in patients with OHS at initiation of HMV. In
contrast to our hypothesis, there were no correlations between
activity and daytime somnolence or gas exchange, and the most
relevant predictor of low activity was the degree of obesity.
Furthermore, in contrast to previous data in simple obesity, FFM
was not correlated with higher activity levels. Further studies are
required to investigate the changes in physical activity following
treatment with HMV.

S53 DIFFERENTIATION BETWEEN HYPERCAPNIC OBSTRUCTIVE
SLEEP APNOEA (OSA), COMBINED OSA AND OBESITY
HYPOVENTILATION SYNDROME (OHS) AND LONE OHS IN
CLINICAL PRACTICE

1KK Lee, 1A Mistry, 1N Grey, 1P Murphy, 1AJ Williams, 1AC Davidson, 2N Hart. 1Lane
Fox Respiratory Unit, Guy’s & St Thomas NHS Foundation Trust, London, UK; 2Guy’s & St
Thomas NHS Foundation Trust and King’s College London NIHR Biomedical Research
Centre, London, UK

doi:10.1136/thx.2009.127076a

Background Respiratory complications of obesity are increasingly
common. The definition of obesity hypoventilation syndrome
(OHS) is an overlap between daytime hypercapnia and sleep-
disordered breathing in obese patients. This description could more
clearly be defined as obesity-related respiratory failure (ORRF)
incorporating three separate groups: hypercapnic obstructive sleep
apnoea (OSA), combined OSA and OHS (OSA–OHS) and lone
OHS. However, distinguishing between these groups in clinical
practice is often difficult without detailed nocturnal physiological
monitoring. We hypothesised that clinical anthropometric data
would distinguish between OSA, combined OSA–OHS and OHS.
Method Data of 88 patients initiated on home mechanical
ventilation from August 2005 to June 2008 were analysed from a
purpose-designed electronic discharge summary database. The
groups were defined by detailed overnight physiological studies.
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