
(11.3) mg/l (p,0.05). Patients significantly improved their exercise
distance between time 1 and 2 without a significant change in
ventilation (mean difference (SD), 21.6 (13.6) l/min, p = 0.69) or
breathing rate (mean difference (SD), 20.8 (3.2) breaths/min,
p = 0.37); however, there was a trend towards an increased heart
rate (mean difference (SD), 26.6 (12) beats/min, p = 0.083).
Discussion: Submaximal exercise performance improves following
intravenous therapy in CF. LifeShirt measurements indicate that
these improvements are achieved by improved respiratory mechanics
and efficiency. Increasing heart rate may reflect an increased work
capacity via reduced respiratory load or improved gas exchange.
Funding: Supported by Northern Ireland R&D Office and
Vivometrics Inc, USA

P59 AUDIT OF THE DIAGNOSIS AND MANAGEMENT OF ALLERGIC
BRONCHOPULMONARY ASPERGILLOSIS IN PATIENTS WITH
CYSTIC FIBROSIS

1CF Ramsay, 2N Wilson-Baig. 1Norfolk and Norwich University Hospital, Norwich, UK;
2University of East Anglia, Norwich, UK

Background: Allergic bronchopulmonary aspergillosis (ABPA) may
complicate cystic fibrosis (CF). Overlap between signs and the
results of investigations of the two conditions makes diagnosis
difficult. We performed an audit on adult patients with CF
attending the Norfolk and Norwich University Hospital (NNUH)
for the diagnosis of ABPA and the response to therapy.
Methods: A retrospective review of the notes of all adults (42) who
had attended the adult CF service at NNUH between 2002 and 2007
was performed. The clinicians’ diagnosis of ABPA was correlated
with the results of investigations relevant to the diagnosis of ABPA
in three published criteria (Laufer et al, ESCF and Llynn et al). The
clinical response to treatment for exacerbations was correlated with
treatment received.
Results: Seven patients (17%) had a confirmed clinical diagnosis of
ABPA and nine patients (21%) had a diagnosis of possible ABPA,
which correlates well with previous published estimates. The
percentage correlations between investigations and a clinical
diagnosis of ABPA were in descending order: (1) evidence of
.10% variability in FEV1 (100% correlation); (2) elevated specific
IgE/IgG to Aspergillus fumigatus (100%); (3) elevated total IgE (86%);
(4) precipitating antibodies to A fumigatus (86%); (5) A fumigatus in
sputum culture (71%); (6) peripheral blood eosinophilia (29%); (7)
pulmonary infiltrates on chest x ray (14%); (8) central bronchiec-
tasis on computed tomography scan (14%). In 21 exacerbations in
patients with a diagnosis of definite or possible ABPA, 92% had a
clinical response to oral steroids alone and 95% a response to oral
steroids with oral antifungal medication but only 40% responded to
oral antifungal therapy alone.
Conclusions: Reversible airflow obstruction and A fumigatus serology
showed the best correlations with the clinicians’ clinical diagnosis of
ABPA. Oral steroids were almost invariably (.90%) successful in
producing a clinical improvement, whereas oral antifungal therapy
alone produced improvement in only 40% of exacerbations.

P60 AMINOGLYCOSIDE-INDUCED OTOTOXICITY IN ADULTS WITH
CYSTIC FIBROSIS

1NK Payne, 2AE Camilleri, 3G Day, 4S Mulrennan, 4AK Webb, 4RJ Bright-Thomas.
1Manchester Medical School, University of Manchester, Manchester, UK; 2Department
of Otolaryngology, University Hospital of South Manchester NHS Foundation Trust,
Manchester, UK; 3Department of Audiology, Withington Community Hospital, University
Hospital of South Manchester NHS Foundation Trust, Manchester, UK; 4Manchester
Adult Cystic Fibrosis Centre, University Hospital of South Manchester NHS Foundation
Trust, Manchester, UK

Background: Aminoglycosides are highly active against
Pseudomonas aeruginosa but are known to be nephro and ototoxic.
With increasing cystic fibrosis (CF) life expectancy, the frequency of

aminoglycoside exposure is increasing with the possible increased
risk of ototoxic side effects. There are no recent data describing the
prevalence of ototoxicity in CF populations and no published UK
guidance suggesting how to screen for or manage ototoxicity in CF
patients.
Aims and Objectives: To examine whether ototoxicity is a clinical
problem in patients attending a large regional adult CF centre. To
examine the association of ototoxicity with intravenous aminogly-
cosides, nebulised TOBI and the m1555A.G mutation (a mito-
chondrial mutation implicated in the development of
aminoglycoside-induced ototoxicity.)
Materials and Methods: We conducted a retrospective audit of all
audiograms performed in adult CF patients over an 11-year period.
All audiograms were reviewed by a consultant ENT surgeon and
results were compared with those of normal subjects from the
National Study of Hearing. The association between audiogram
results and intravenous aminoglycoside and TOBI exposure was
examined at different hearing frequencies (2, 4 and 8 kHz). Results
of the m1555A.G screening test were collected from 23 patients
studied.
Results: 51 patient audiograms were identified and examined. Of
these, 27 (53%) patients reported inner ear symptoms prior to their
audiogram. 17 (33.3%) were clinically abnormal requiring specialist
ENT intervention. Analysis demonstrated that CF patient audio-
metry was significantly worse than that of normal subjects. There
was a statistically significant positive relationship between cumu-
lative intravenous aminoglycoside exposure and hearing loss at all
frequencies (2 kHz: r = 0.609, p(0.001; 4 kHz: r = 0.572,
p(0.001; 8 kHz: r = 0.549, p(0.001.) No relationship with
TOBI was identified. One patient tested positive for the
m1555A.G mutation.
Discussion: Hearing loss is a significant issue in adults with CF
and is correlated with intravenous aminoglycoside exposure.
Whereas a larger prospective study is required in patients receiving
regular intravenous aminoglycosides, audiometry should be per-
formed routinely and testing for the m1555A.G mutation
considered.

Management and assessment of cough

P61 A WEB-BASED CLINIC ‘‘COUGH CLINIC’’

1H Fathi, 2PW Dettmar, 2V Strugala, 2H Dettmar, 1C Wright, 1AH Morice.
1Department of Academic Medicine, University of Hull, Castle Hill Hospital,
Cottingham, UK; 2Technostics Ltd, The Deep Business Centre, Hull, UK

Background: Cough is a very common symptom prompting a
medical opinion. In the absence of other obvious chest disease,
chronic cough is a diagnostic challenge. Online clinics aim to help
by providing targeted information in response to specific answers to
an online questionnaire. We aimed to make the European
Respiratory Society guidelines on the management of cough more
practical, while at the same time providing information about the
condition for both patients and physicians at the distance of a click!
Methods: On a secure provider, patients were required to complete
a questionnaire if over 18 years of age. A normal chest x ray within
a year was necessary and history of haemoptysis was an exclusion
criterion. An algorithm was applied after assigning weighting
factors to the patients symptoms, to give a percentage of the
maximum probability of having the three main causes of chronic
cough: reflux, asthma or rhinitis. Based on guidelines, the best
approach was suggested to the patient in a letter to their GP. The
patient was asked to complete a follow-up questionnaire at
2 months to assess the current situation and response.
Results: Up until July 2008, 14 037 patients (58% women, mean
age of 45 years) registered with the site. 8884 patients completed
the questionnaire. 46.48% were diagnosed with reflux, 38.31% and
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15.21% with asthma and rhinitis, respectively. 1066 (12%)
completed the follow-up questionnaire out of whom 94% found
the site easy to use, 68% took the recommended medication, 73%
found it helpful and 60% suggested it helped in having a better
communication with their GP.
Conclusion: A web-based approach to the guidelines makes them
more practical and handy. The virtual world of the internet is going
to have a major impact on health services and web clinics could save
time and money.

P62 PATTERNS OF REFERRAL TO A TERTIARY LEVEL COUGH CLINIC

1PA Marsden, 1U Alam, 2AA Woodcock, 2JA Smith. 1University Hospital of South
Manchester NHS Foundation Trust, Manchester, UK; 2University of Manchester,
Manchester, UK

Rationale: Cough is the most common condition for which
patients seek medical advice. Prospectively, over 6 months we
aimed to investigate adherence to current BTS guidelines in patients
referred to a specialist cough clinic.
Methods: Data were collected prospectively on all new referrals to
a tertiary level cough clinic, from January to June 2007. Information
was gathered regarding source of referral, age, gender, time
coughing, provisional diagnosis at the time of referral, imaging,
lung function, empirical treatment trials and the presence of
angiotensin-converting enzyme (ACE) inhibitors.
Results: 52 new patients were seen (71% female); mean age
57.5 years (¡12.4); median 27.5 months coughing (range 3–240);
67% were referred from secondary care. At the point of referral, 77%
had a chest x ray, 46% an HRCT thorax and 67% spirometry, but
69% still had no provisional diagnosis. The majority (92%) of
patients had undergone at least one treatment trial (76.5% of
primary and 100% of secondary care referrals). Completed trials of
treatment included proton pump inhibitor (52%), bronchodilator
(17%), oral corticosteroids (19%), inhaled corticosteroids (67%),
nasal corticosteroids (76.9%). In addition, 8% were taking an ACE
inhibitor (12% of primary and 6% of secondary referrals).
Conclusions: The application of BTS guidelines for the investiga-
tion of cough in primary and secondary care seems patchy,
especially the recommendations on chest x ray and spirometry.
The development and implementation of local treatment pathways
and referral guidelines may improve patient outcomes.

P63 OBJECTIVE MEASUREMENT OF COUGH IN INTERSTITIAL LUNG
DISEASE

A Hamilton, P Marsden, S Decalmer, H Sumner, A Kelsall, K McGuinness, A
Woodcock, JA Smith. University of Manchester, Manchester, UK

Objectives: Interstitial lung disease (ILD) patients frequently
complain of cough but little is known about objective cough
frequency in this group of conditions. We compared objectively
measured cough in ILD patients to the subjects own assessment of
their cough and against objective data for healthy volunteers and
chronic cough patients.
Methods: 10 ILD patients (median age 70 (range 63–83), two female,
TLC% 65% (49–96), DLCO% 35.5% (25–54) and smoking history of
28 pack-years (0–52)), were selected at random from a specialist clinic
at the North-West Lung Centre, Manchester. Using the VitaloJAK
cough monitor, we collected 24-h cough recordings for each subject,
which were manually counted (explosive cough sounds per hour).
Participants also completed day and night visual analogue scales and
the Leicester cough questionnaire. Comparative objective data for
healthy volunteers (n = 9, median age 59 years, seven female) and
chronic cough patients attending a specialist clinic (n = 86, median
age 58 years, 59 female) were obtained from previous studies.
Results: Median cough rate in ILD was 11.2 coughs/h (range 1.8–
36.7), with daytime median 14.1 coughs/h (1.9–47.9) and overnight

median 2.7 coughs/h (range 0–19.7). Strong correlations were found
between objective cough rates and visual analogue scales for day
(r = 0.83, p = 0.003) and night (r = 0.84, p = 0.002) and between
24-h cough rates and the Leicester cough questionnaire (r = 20.71,
p = 0.02). Cough rates were not significantly correlated with disease
severity (as assessed by pulmonary function); however, they were
correlated with time since diagnosis (r = 0.89, p = 0.001). Cough
rates in this patient group were significantly higher than those of
healthy volunteers (median 0.67 coughs/h, range 0.16–2.89,
p,0.001) but similar to rates seen in subjects presenting with
isolated chronic cough (median 15.7 coughs/h, range 0.3–140.8,
p = 0.22).
Conclusion: In ILD patients, cough frequency is comparable to
that seen in subjects presenting with chronic cough. VAS scores and
cough-related quality of life closely correlated with objective cough
frequency, suggesting subjects were highly aware of this symptom,
perhaps due to the unpleasantness of coughing in the context of
worsening breathlessness. However, cough frequency did not
appear to relate to disease severity but did worsen with disease
duration.

P64 SUBJECTIVE AND OBJECTIVE ASSESSMENT OF COUGH: DO
THEY CORRELATE?

S Faruqi, V Mann, W Sheedy, R Thompson, C Wright, AH Morice. Department of
Academic Medicine, University of Hull, Castle Hill Hospital, Cottingham, UK

Background: Cough is the commonest symptom for which
patients seek medical advice yet the study of cough has been
hampered by a lack of clinically useful, well-validated measurement
tools. The assessment of chronic cough has been improved by the
development of objective ambulatory cough monitoring systems
and subjective quality of life questionnaires. Experimental induc-
tion of cough is a useful tool in the assessment of the cough reflex
and capsaicin is a commonly used agent for the same. We wanted to
assess the correlation between these measurements and their
reproducibility.
Methods: This was a prospective observational study in 25
patients with chronic idiopathic cough of greater than 6 months
duration. All patients had an initial 24-h cough recording. They also
completed a Leicester cough questionnaire (LCQ), a validated
cough-related quality of life questionnaire and had a capsaicin
cough challenge performed. They were reviewed at 8 weeks when
all three assessments were repeated. The cough recorder comprised
a Sony Hi-MD Walkman and cardioid microphone (secured to the
patient’s chest) and a 1 GB Hi-MD minidisc. Raw data were
converted to WAVE format and analysed using Cubase SX and
Audacity software.
Results: The study included 25 patients (15 women) with a mean
age of 54 years. All three forms of assessment (the 24-h cough
recording, LCQ score and capsaicin sensitivity) were found to be
highly reproducible at 8 weeks (p,0.01). The findings are sum-
marised in the table. There was good correlation seen between the
three parameters (p,0.05, r= 0.5–0.9). Good negative correlation
was observed between median C2 and C5 and the total number of
coughs in both the visits (p,0.05).

Abstract P64 Table

Total coughs
Total LCQ
score

C2 for
capsaicin
(mmol)

C5 for
capsaicin
(mmol)

0 Weeks 424 11.6 1.3 2.7

8 Weeks 316 12.3 2.0 3.9

LCQ, Leicester cough questionnaire.
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Conclusion: Objective cough counting, subjective assessment of
cough-related quality of life and capsaicin cough reflex sensitivity
are reproducible forms of assessment of chronic cough. Subjective
and objective assessment of cough are highly correlated. Sensitivity
to capsaicin correlates with increased numbers of objectively
quantified coughs. Total coughs represent mean number of coughs
recorded in the 24-h period. The LCQ scores vary from 3 to 21, with
higher scores representing better quality of life. C2 and C5 are the
concentrations of nebulised capsaicin inhaled that induce >2 and
>5 coughs, respectively. The median C2 and C5 are depicted.

P65 NORMAL RANGE FOR 24-HOUR COUGH FREQUENCY

1SS Biring, 2NY Yousaf, 2S Matos, 2ID Pavord. 1Kings Hospital, London, UK; 2Glenfield
Hospital, Leicester, UK

The normal range of cough frequency is unknown. We undertook a
study to measure 24-h ambulatory cough frequency using the
Leicester cough monitor in adult volunteers with normal spirome-
try and no reported respiratory symptoms.

52 adults (32 female) were recruited ranging from 20 to 80 years
old, with a mean (SD) age of 47 years (15). They all underwent 24-h
ambulatory cough frequency monitoring followed by assessment of
cough sensitivity using incremental inhaled concentrations of
capsaicin. The concentrations at which the volunteer coughed
two times (C2) and five times (C5) were recorded. Cough frequency
was measured as the number of individual coughs over 24 h.

Mean age for women was 44 years (12) and men 50 years (19).
The geometric mean (log SD) number of cough episodes in 24 h was
22.4 (0.51). Women coughed more than men (30.9 (0.39) vs 14.8
(0.6); 2.1-fold; 95% CI 1.04 to 4.17; p = 0.036). Cough frequency
was similar in the six current smokers and was not related to body
mass index or age. There was no correlation between 24-h cough
frequency and C2 (r = 20.08) or C5 (r = 20.03).

In conclusion, cough frequency in normal volunteers is higher in
women than men. It is not obviously different in healthy current
smokers, with ageing or in obese volunteers. There is no correlation
with capsaicin cough sensitivity, suggesting that these measure-
ments are assessing independent aspects of the cough phenotype.

P66 CLINICAL FEATURES OF A SENSITISED COUGH REFLEX IN
PATIENTS WITH CHRONIC COUGH

1TFP McKeagney, 2L Polley, 3R Costello, 2J MacMahon, 1LP McGarvey. 1Royal
Victoria Hospital , Belfast, UK; 2Belfast City Hospital, Belfast, UK; 3Beaumont Hospital,
Dublin, Republic of Ireland

Introduction and Objectives: Cough reflex hypersensitisation is
known to be a key clinical feature in patients with chronic
troublesome cough. Bouts of coughing are often triggered by low
threshold stimuli encountered during normal daily activities1 and
this self-reported sensory hyperresponsiveness has been shown to
correlate with objective measures of cough reflex sensitivity.2 This
is perceived by patients to be a disruptive aspect of their condition
and leads to impaired quality of life.3 We set out to try and identify
the prevalence and potential clinical features associated with this
sensory hyperresponsiveness.
Methods: We undertook a retrospective case note review of 200
sequential referrals to a specialist cough clinic between 2001 and
2004. Self-reported sensory hyperresponsiveness was defined as
cough aggravated by: 1 change in air temperature; 2 aerosols, scents
or deodorants; 3 laughing, talking or singing.
Results: 135 charts (67.5%) had the required information recorded.
Of these patients 72% (n = 97) were women. Only 6.5% were
current smokers. The majority (85%, n = 115) had a clear
aetiology for their cough and the remaining 15% were deemed to
have idiopathic cough. Sensory hyperresponsiveness was present in
63% of patients (n = 85) and was more frequently reported by

women (N = 70, p = 0.001). There was no significant difference in
age, cough duration, atopic status or preceding viral upper
respiratory tract infection between the two groups.
Conclusions: Self-reported sensory hyperresponsiveness was pre-
sent in the majority of patients attending this specialist cough clinic
and was more prevalent in women.

1. Haque RA, Usmani OS, Barnes PJ. Chronic idiopathic cough: a discrete clinical
entity? Chest 2005;127:1710–13.

2. Johansson A, Millqvise E, Nordin S, et al. Relationship between self-reported
odor intolerance and sensitivity to inhaled capsaicin: proposed definition of airway
sensory hyperreactivity and estimation of its prevalence. Chest 2006;129:1623–8.

3. Ternesten-Hasseus E, Lowhagen O, Millqvist E. Quality of life and capsaicin
sensitivity in patients with airway symptoms induced by chemicals and scents: a
longitudinal study. Environ Health Perspect 2007;115:425–9.

P67 RAISED SERUM LACTATE DEHYDROGENASE IN PATIENTS
WITH CHRONIC COUGH

1V Mann, 1S Faruqi, 2R Wilmot, 1AH Morice. 1Department of Academic Medicine,
University of Hull, Castle Hill Hospital, Cottingham, UK; 2Department of Biochemistry,
Hull Royal Infirmary, Hull, UK

Background: Lactate dehydrogenase (LDH) is an enzyme found in
almost all tissues of the body and serum levels of this enzyme can
be elevated in several conditions. This enzyme is found in
abundance in the heart, liver, red blood cells, kidneys, muscle,
brain and lungs. Five different LDH isozymes are known (LDH1–
LDH5). We had observed raised serum LDH levels in a subgroup of
patients with chronic cough, which we investigated further.
Methods: Patients seen at our clinic with chronic idiopathic cough
prospectively had a serum LDH assay done. Both total and specific
isozyme levels were checked. Patients with other co-morbidities
that could possibly lead to raised LDH levels were excluded.
Results: Forty-one patients (30 women, mean age 61 years) were
included in the study. Out of these 33% had their LDH values above
the normal laboratory reference range of 215–485 m/l. The mean
LDH was 461 (range 311–678, SD 79). Among those in whom the
total LDH was within the normal reference range, the majority
were towards the upper limit of normal. 68% of the patients had
LDH values in the fourth quartile of the reference range or above.
This increase in LDH was predominantly due to a rise in isozymes 4
and 5. The mean LDH4 and LDH5 percentages were 14% and 20%,
respectively. In the subgroup with raised total LDH the mean LDH4
and LDH5 percentages were similar at 13% and 22%, respectively.
Normal ranges for LDH4 are from 6% to 12% and those for LDH5
from 3% to 17%. This pattern of rise in LDH suggests a muscle
origin for the enzyme.
Conclusion: Serum LDH levels are elevated in a substantial
proportion of patients with chronic cough. This rise seems to be
due to a release of muscle LDH. This could possibly occur due to the
muscular strain involved in the act of persistent coughing. These
findings warrant further investigation.

P68 OBJECTIVE AND SUBJECTIVE RESPONSES TO TREATMENT
TRIALS IN CHRONIC COUGH

1S Decalmer, 2A Kelsall, 2K McGuinness, 1A Woodcock, 1JA Smith. 1Manchester
University, Manchester, UK; 2North West Lung Research Centre, Manchester, UK

Rationale: In determining the cause of chronic cough, patient-
reported responses to treatment trials are often used, but this has
never been validated by objective cough counts.
Aim: To compare patient perceived responses with changes in
cough frequency and quality of life (Leicester cough questionnaire;
LCQ).
Methods: In a prospective study, chronic cough patients
(n = 100) were investigated for asthma (PFT ¡ methacholine
challenge and sputum eosinophils), post nasal drip (ENT examina-
tion) and oesophageal reflux (impedance) and treatment trials were
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then targeted to the relevant triggers (8 weeks). Cough monitoring
(VitaloJAK, manual counting) and the LCQ were completed prior to
investigation and posttreatment. Patients’ global rating of response
was categorised as: good response—disappearance/substantial
reduction in cough; partial response—some improvement in cough;
no response—cough at/above pretreatment levels
Results: All patients completed pretreatment measures. A global
rating of response was available in 94 subjects with 82 completing
LCQ scores and 43 cough recordings posttreatment. A good global
response was reported by 46 (49%) patients, partial in 23 (24%) and
no response in 25 (27%). There were no significant differences in
age, gender or pretreatment measurements between these groups
(see table). Statistically significant improvements in LCQ were seen
in the good and partial responders (good . partial responders
(p = 0.004) and partial . no response (p = 0.01)). Cough rates only
improved significantly in good responders. Cough rate improve-
ments were greater in good than partial responders (p = 0.01) but
there was no difference between partial and non-responders
(p = 0.91). Improvement in cough rate correlated with improve-
ment in LCQ (r = 20.68, p,0.001).
Conclusions: Half of patients with investigation-based treatment
trials reported a good response, with substantial improvements in
cough rate and LCQ, the magnitude of which were far greater than
in patients who reported a partial or no response. Partial responders
reported significant LCQ improvements compared with non-
responders, despite a similar small reduction in cough rate; potential
explanations are improvement of cough intensity rather than
frequency; improvement in psychological state with thorough
investigation and reassurance; hypervigilance to small improve-
ments in cough frequency and a placebo effect influencing the LCQ
scores.

Paediatric respiratory disease

P69 CAN CHANGES IN SPIROMETRY OVER TIME BE INTERPRETED
USING CROSS-SECTIONAL REFERENCE DATA?

1S Stanojevic, 1TJ Cole, 1A Wade, 1C Bastardo, 2A Prasad, 3PH Quanjer, 1J Stocks.
1UCL Institute of Child Health, London, UK; 2Great Ormond Street Hospital, London, UK;
3Sophia Children’s Hospital, Rotterdam, The Netherlands

Background: Serial spirometry measurement can facilitate the
identification of individuals with rapid lung function decline. In
clinical practice, however, repeated measurements are commonly
interpreted using cross-sectional reference data, despite well
recognised limitations (Van Pelt et al. AJRCCM 1994).
Aim: To assess adjustments for the correlated nature of repeated
measurements in order to interpret changes over time using cross-
sectional reference data.
Methods: Normal lung growth can be viewed as roughly a
constant Z-score (adjusted for height, age and sex) over time, with
the uncertainty around the change normally distributed around a
mean change of 0 Z-scores. The standard deviation of the change

depends on the correlation (r) between the two measurements
(Cole, Human growth in context, 1998). The adjusted Z-score for
change (Zc) adjusts the observed Z-score change for the baseline Z-
score and the interval between measurements. Spirometry data
from 938 healthy, white subjects (aged 5–18 years) measured twice
over time intervals 0.1 and 5 years, were collated to estimate the
occasion-to-occasion correlation coefficient (r) for FEV1 Z-score
(Stanojevic et al. AJRCCM 2008). Measurements less than one year
apart had an r value of 0.90, such that normal within-subject
variability in health after one year is 0 ¡ 0.88 Z-scores. Changes in
spirometry were also assessed after a one-year interval in 98 children
with cystic fibrosis (aged 4–12 years) to determine the clinical
implications of using the Zc.
Results: Based on a cross-sectional cut-off of ,21.64 Z-scores, 32/
98 patients had an abnormal result at baseline, of whom 21
remained abnormal after one year. Of those with normal results at
baseline, 10 had abnormal results at follow-up. Using Zc, 31
subjects declined significantly in lung function (,21.64 Zc), of
whom 22 were normal and nine were abnormal at baseline. Most
importantly, 14 subjects classified as ‘‘normal’’ on both test
occasions using the cross-sectional cut-off had significant lung
function decline using Zc. Zc also identified 23 subjects with
improving lung function.
Conclusion: Adjusted Z-scores for change take into account
previous results and facilitate interpretation of lung function over
time and appear to be more sensitive at detecting lung function
deterioration than cross-sectional Z-scores.
Funding: This study was funded by Asthma UK.

P70 OXYGEN UPTAKE RESPONSES IN CHILDREN WITH CHRONIC
CHEST DISEASES FOLLOWING SIMULATED SPORTING
ACTIVITY

1PJ Oades, 2D Stevens, 2CA Williams, 2N Armstrong. 1Royal Devon and Exeter
Foundation NHS Trust, Exeter, UK; 2CHERC, University of Exeter, Exeter, UK

Introduction: Oxygen uptake (VO2) during moderate steady-state
exercise (SSE) has been used to assess recovery following more
strenuous exercise. Understanding how children with chronic chest
diseases (CCD) recover from exercise may provide insight into
physiological disturbance in disease. This study aimed to investigate
the SSE VO2 responses over 24 h following a period of repetitive
short burst physical activity that simulated typical sport in children
with CCD and healthy controls.
Methods: Twenty-seven children with stable CCD (19 cystic
fibrosis (CF) and eight non-CF bronchiectasis; age 12.7 ¡ 3.1 years;
FEV1 82 ¡ 23% PR) and 25 controls (age 13.4 ¡ 3.3 years, FEV1

102 ¡ 12% PR) performed simulated sporting activity (SSA) by
exercising on a cycle ergometer repeatedly for 2-minute periods at
moderate-to-heavy intensity (,50% DGET-VO2peak) with 1 minute
of rest between bursts. Participants attempted to complete up to 10
exercise bouts and then performed three identical moderate
intensity SSE tests (,80% GET) at 3 minutes (test 1), 1 h (test 2)

Abstract P68 Table

Good response (n = 46) Partial response (n = 23) No response (n = 25) p Value

Mean age, years 57.6 (¡11.3) 56.5 (¡11.2) 54.2 (¡8.6) 0.43

Gender (% female) 68.0% 69.6% 60.0% 0.75

Median pretreatment cough rate (coughs/h) 12.0 (2.2 to 64.7) 16.5 (6.5 to 140.8) 16.7 (0.3 to 90.6) 0.36

Median posttreatment cough rate (coughs/h) 4.4 (0.4 to 25.7) 14.0 (0.8 to 71.5) 14.3 (0.5 to 24.0) 0.01

Median % change in cough rate 265.5% (293.0% to 18.4%) 214.1% (291.0% to 105.0%) 214.1% (260.0% to 66.7%) 0.001

Mean pretreatment LCQ 12.6 (¡3.4) 12.3 (¡2.3) 11.1 (¡4.3) 0.23

Mean posttreatment LCQ 16.9 (¡3.6) 14.3 (¡2.8) 11.4 (¡3.1) 0.001

Median change in LCQ 4.1 (24.7 to 11.6) 2.0 (21.2 to 23.2) 0.1 (26.5 to 4.8) 0.001

LCQ, Leicester cough questionnaire.
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