
Methods 89 subjects with physician-diagnosed asthma were studied
(mean age 57.4 (¡12.0) years; 57.3% female; 7.9% smokers; 39.3%
ex-/52.8% non-smokers; median asthma duration 29.0 years (10.0–
68.0); mean forced expiratory volume in 1 s (FEV1) % predicted
86.4% (¡22.1); median dose response ratio (DRR) to methacholine
24.5 (0.0–1970.1); median inhaled corticosteroid (ICS) dose 800.0 mg
(0.0–4000.0); median sputum eosinophils 2.0% (0.0–26.0)). Subjects
underwent 24-hour ambulatory cough monitoring with the
VitaloJak cough monitor; coughs were manually counted and
expressed as number of explosive cough sounds per hour (cs/h). In
addition, subjects completed the Juniper Asthma Control
Questionnaire (ACQ) and underwent sputum induction.
Results Cough recordings were obtained in 96.6% and sputum
samples in 61.8% of subjects. Median cough rates were higher by
day (3.7 cs/h (0.2–41.3)) than by night (0.5 cs/h (0.0–29.6))
(p,0.001) and median ACQ score was 1 (range 0–4.4). Objective
cough rates correlated with ACQ scores by day (r = 0.28; p = 0.008),
night (r = 0.24; p = 0.027) and over 24 h (r = 0.33; p = 0.003).
However, there were no significant correlations between cough
rates and either sputum eosinophils (%: r = 0.16; p = 0.26; cells
6106/g sputum: r = 0.14; p = 0.31) or neutrophils (%: r = 20.09;
p = 0.50; cells 6106/g sputum: r = 20.06; p = 0.66). Similarly there
were no significant correlations between ACQ scores and sputum
eosinophils (%: r = 0.20; p = 0.15; cells 6106/g sputum: r = 0.26;
p = 0.054) and neutrophils (%: r = 0.02; p = 0.90; cells 6106/g
sputum: r = 0.07; p = 0.61). In a linear regression model, the
percentage of eosinophils (p = 0.005), smoking pack year history
(p = 0.005) and overall cough rate (p = 0.008) explained 38% of the
variance in ACQ scores (p,0.001; adjusted R2). In a similar
regression model, eosinophils 6106/g sputum (p,0.001), smoking
pack year history (p = 0.005) and overall cough rate (p = 0.002)
explained 47.9% of the variance in ACQ scores (p,0.001).
Conclusions Higher cough rates indicate poor asthma control.
Sputum eosinophils, 24 h cough rate and smoking history
independently predict asthma control, and number of eosinophils
corrected for sputum weight explains more of the variance in ACQ
scores than percentage eosinophils.

S25 THE LONG-TERM OUTCOME OF PATIENTS WITH UNEXPLAINED
CHRONIC COUGH

1N Yousaf, 2SS Birring, 1ID Pavord. 1Glenfield Hospital, Leicester, UK; 2Kings College
Hospital, London, UK

doi:10.1136/thx.2009.127050y

Background Up to 40% of patients seen in a cough clinic have
unexplained chronic cough. The long-term outcome of these
patients is uncertain.
Objective To determine the long-term outcome in patients
diagnosed with unexplained chronic cough.
Methods We have performed a longitudinal study of symptoms,
airway inflammation and spirometry in a cohort of patients with
unexplained chronic cough diagnosed .7 years ago. Cough was
assessed using a 100 mm visual analogue scale (VAS). At the final
visit cough reflex sensitivity was assessed as the concentration of
inhaled capsaicin at which the volunteer coughed two (C2) and five
times (C5).
Results We identified 42 patients (32 females) with unexplained
chronic cough who had been assessed at least twice over at least 7
years. The mean (SD) duration of cough was 11.5 (4.5) years at the
time of their final assessment. Nine patients (21%) had organ-
pecific autoimmune disease and 20 (48%) had a peripheral blood
lymphopenia. Six (14%) patients had complete resolution of
symptoms and 17 (40%) had a significant .15 mm improvement
in their cough VAS during follow-up. Longitudinal spirometry data
were available in 30 patients. The geometric mean rate of forced
expiratory volume in 1 s (FEV1) decline was 63 ml/year and four

(13%) patients developed a postbronchodilator FEV1/forced vital
capacity (FVC) of ,0.7. Log C2 and log C5 at the time of final
assessment were significantly correlated with the log rate of FEV1

decline (20.71, p = 0.014 and 20.70, p = 0.018). FEV1 decline was
similar in patients with persistent cough and those whose cough
improved. No other independent predictors of FEV1 decline were
identified. There were no independent predictors of improvement in
cough.
Conclusions Cough improves over time in the majority of patients
with unexplained chronic cough. However, patients have an
increased rate of decline in FEV1 which is associated with a
heightened cough reflex.

S26 FUNDOPLICATION FOR CHRONIC COUGH: SIX YEARS
EXPERIENCE

S Faruqi, P Sedman, AH Morice. Castle Hill Hospital, Cottingham, UK

doi:10.1136/thx.2009.127050z

Introduction and Objectives Extraoesophageal reflux is a common
cause of chronic cough. This is often refractory to medical therapy.
Surgical treatment in the form of a Nissen fundoplication (NF) can
be potentially curative. There is paucity of data regarding response
to NF in patients with chronic cough.
Methods We retrospectively reviewed the case notes of patients
from our Cough Clinic who had undergone NF over the past 6
years. Demographic details, duration of symptoms, presence of
other symptoms, results of oesophageal studies, outcome and
complications were recorded.
Results 49 patients (mean age 54 years, females 37) underwent NF
from May 2003 to April 2009. The average duration of cough was 8
years. Gastrointestinal symptoms were present in the majority;
however, they were mild in most and not an indication for NF by
themselves. Seventeen patients were on ‘‘asthma’’ treatment as
well. All patients had oesophageal pH and manometry studies
performed prior to surgery. 35 patients had significant acid reflux
and 2 had severe oesophageal dysmotility. 31 (63%) patients had a
response to treatment, 21 good and 10 partial. 10 of 17 with asthma
felt that the asthma had improved as well. Mild dysphagia or
bloating was seen in 17 patients following surgery. Five patients
needed repeat surgical intervention for modification of NF. One
patient with severe chronic airways disease and occult cardiac
disease developed aspiration pneumonia 8 weeks following surgery
and died.
Conclusion Our response rate of 63% is consistent with that
observed by others. Our cohort of patients had cough as the
indication for surgery. These patients were otherwise refractory to
multiple medical therapeutic trials. Surgical treatment in refractory
disabling cough is a valid option. Surgical treatment does have
significant associated complications and patients should be care-
fully selected. This is a controlled study and hence a placebo effect
cannot be ruled out.

S27 LONG-TERM LOW DOSE ERYTHROMYCIN FOR UNEXPLAINED
CHRONIC COUGH: A DOUBLE-BLIND, RANDOMISED, PLACEBO-
CONTROLLED TRIAL

1N Yousaf, 1S Matos, 2SS Birring, 1ID Pavord. 1Glenfield Hospital, Leicester, Leicester,
UK; 2Kings College Hospital, London, UK

doi:10.1136/thx.2009.127068a

Introduction Unexplained chronic cough is a common condition with
no satisfactory treatments. We have previously shown that the
induced sputum neutrophil count is independently associated with
cough frequency and have speculated that cough is causally linked to
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neutrophilic airway inflammation. Long-term, low dose macrolide
antibiotics reduce neutrophilic airway inflammation in other inflam-
matory airway diseases. We tested the hypothesis that long-term low
dose erythromycin reduces the induced sputum neutrophil count and
24 h cough frequency in patients with unexplained chronic cough.
Methods Thirty patients with an unexplained chronic cough lasting
.8 weeks were randomised to take 250 mg of erythromycin once
daily (n = 15) or placebo (n = 15) for 12 weeks in a double-blind
parallel group study. 24 h ambulatory cough frequency, the
concentration of inhaled capsaicin required to cause two (C2) and
five (C5) coughs, the induced sputum neutrophil count, the
Leicester Cough Questionnaire (LCQ) and a 100 mm cough visual
analogue score (VAS) were measured before and 6, 12 and 24 weeks
after the start of treatment. The primary outcome measure was
change in 24 h cough frequency at 12 weeks.
Results 24 h cough frequency at baseline and 12 weeks was 353 and
243 (mean fold difference 1.45, 95% CI 1.02 to 2.17) with
erythromycin, and 536 and 390 (mean fold difference 1.37, 95%
CI 1.15 to 1.64) with placebo. There was no significant difference in
the change in cough frequency between the groups at 12 weeks
(mean difference in change 0.94, 95% CI 0.63 to 1.41, p = 0.585) or
at other times. The induced sputum neutrophil count reduced
significantly from 67.8% to 56.6% after 12 weeks treatment with
erythromycin and there was a significant between-treatment
difference in the change in percentage sputum neutrophils at
12 weeks (210.2 vs +6.6; mean difference 18.8; 95% C I 1.6 to 32.1,
p = 0.03) but not at other times. There was no difference in the
change in LCQ, cough VAS, C2 and C5 between treatments.
Conclusion Treatment with low dose erythromycin for 3 months does
not reduce cough frequency in patients with unexplainedchronic cough
despite significantly reducing neutrophilic airway inflammation.

Clinical problems in childhood

S28 CHILDHOOD ASTHMA IN NORTH EAST SCOTLAND: A 45-YEAR
PERSPECTIVE

G Malik, N Tagiyeva, G McNeill, S Turner. University of Aberdeen, Aberdeen, UK

doi:10.1136/thx.2009.127068b

Introduction The Aberdeen Schools Asthma Surveys (ASAS) have
described changing prevalences of childhood asthma from 1964. The
ASASs were among the first to report a rise in asthma prevalence in
the UK and westernised countries during the 1980s and 1990s. A
history of asthma ever was reported in 4% of children in 1964, rising
to 24% in 1999 and 28% in 2004, although the prevalence of wheeze
in the last 3 years fell from 28% to 25% between 1999 and 2004. A
history of wheezy bronchitis remained static at ,7% between 1964
and 2004. The present study tested the hypothesis that the
prevalence of asthma fell between 2004 and 2009 and the prevalence
of wheezy bronchitis remained unchanged.
Methods Schools within the 1964 boundaries of Aberdeen city were
invited to participate. Children in primary years 3–7 were eligible
(ages 7–12 years). The questionnaire used and validated in previous
surveys was distributed to children by teaching staff, completed by
parents at home, returned to the classroom and collected by
researchers. Wheezy bronchitis was defined as the presence of wheeze
only in association with an upper respiratory tract infection.
Results Thirty-one schools were invited to participate, of which 26
took part. There were 3709 eligible children and 1988 (54%)
questionnaires returned. The mean age was 9.8 (SD 1.5) years and
958 (48%) were boys. A history of asthma ever was reported in 21%
children (381/1811), and wheeze in the last 3 years was reported in
22% (432/1975). A history of wheezy bronchitis was reported in 5%
(107/1988) of the children.

Conclusions The proportion of children with a history of asthma
ever, wheeze in the last 3 years and wheezy bronchitis fell in
Aberdeen between 2004 and 2009. The reasons for the reduction in
asthma symptoms are not understood and, while changes in
diagnostic criteria may have played a part, the data are also
consistent with a genuine fall in disease prevalence.

S29 SIZE AT BIRTH, ASTHMA SYMPTOMS AND RESPIRATORY
FUNCTION IN A COHORT OF PREPUBERTAL CHILDREN

1A Maitra, 2A Sherriff, 1AJ Henderson. 1University of Bristol, Bristol, UK; 2University of
Glasgow, Glasgow, UK

doi:10.1136/thx.2009.127068c

Background Intrauterine environment and fetal growth are impor-
tant for optimal lung growth and the maturation of the developing
immune system. In epidemiological studies, both fetal overnutrition
and undernutrition, as approximated by anthropometry at birth,
have been proposed to increase the risk of allergic conditions and
asthma. However, the findings remain confusing and contradictory.
Furthermore, heterogeneity between study populations and meth-
odology has made interstudy comparison difficult.
Objectives In this study, we explored the relationship of size at birth
and asthma/atopy and respiratory function in prepubertal children.
Methods and Study population The Avon Longitudinal Study of
Parents and Children (ALSPAC) is a longitudinal birth cohort study
of children born between 1 April 1991 and 31 December 1992 in
Avon, UK Details on birth anthropometry of term newborns
included birth weight, birth length, head circumference and
ponderal index (birth weight/length3). All raw data were converted
to their respective sex specific z-scores using the 1990 UK
population reference data.1 The association of birth measures with
parent-reported asthma (7.5 years), atopy based on skin prick tests
(7.5 years), serum immunoglobulin E (IgE) (7.5 years) and lung
function measured by spirometry (8.5 years) was estimated using
logistic regression. Analyses were then adjusted for a range of
possible confounding variables.
Results A total of 14 541 women were enrolled during pregnancy,
resulting in 14 062 live births. Exposure data were ascertained in
,13 000 subjects, whereas outcome measures were available in 7000
subjects (,4000 for IgE). Univariable analyses showed that heavier
girls (.4500 g) were more likely to have asthma (odds ratio (OR) 2.12
(95% CI 1.05 to 4.27)) and atopy (OR 2.26 (CI 1.05 to 4.87)). In
contrast, low birth weight boys (,2500 g) were more likely to have a

Abstract S29 Table Asthma according to birth weight categories

Boys Girls

OR (95% CI) OR (95% CI)

,2500 g (n = 69 boys and 86 girls)

Unadjusted analysis 2.14 (1.31 to 3.49) 1.17 (0.68 to 1.99)

Adjusted analysis* 1.62 (0.79 to 3.32) 1.25 (0.57 to 2.70)

.4500 g (n = 99 boys and 37 girls)

Unadjusted analysis 0.74 (0.45 to 1.24) 2.12 (1.05 to 4.27)

Adjusted analysis* 0.76 (0.41 to 1.43) 0.79 (0.23 to 2.79)

Atopy according to birth weight categories

.4500 g (n = 87 boys and 31 girls)

Unadjusted analysis 1.02 (0.62 to 1.68) 2.26 (1.05 to 4.87)

Adjusted analysis* 1.13 (0.62 to 2.05) 2.00 (0.69 to 5.78)

*Adjusted for maternal/paternal history of asthma/eczema, maternal smoking in pregnancy,
any environmantal tobacco smoke at home, maternal age at delivery, child’s ethnicity,
maternal parity/birth order, maternal social class, gross household income and current body
mass index.
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