
Characteristics of HCWs with tuberculosis were compared by HIV
status and tested for significance using the x2 test or the Fisher
exact test where appropriate.
Results Information on occupation was available for 25 696 (54%)
cases of which 1627(6%) were HCWs. Compared with all other
cases, a higher proportion of HCWs were co-infected with HIV
(14.2% vs 5.3%). From 1999 to 2005 the prevalence of HIV among
HCWs with tuberculosis almost doubled, with a peak prevalence of
19% in 2004 (fig 1). In total 98% of HCWs with tuberculosis–HIV
co-infection were born outside the UK compared with 80% of
HCWs with tuberculosis only (p,0.01). Co-infected HCWs were
more often from sub-Saharan Africa (97%, p,0.01); of these, .70%
were diagnosed with tuberculosis >2 years after arrival. HCWs co-
infected with HIV were also more likely than HCWs with
tuberculosis only to have pulmonary disease (71% vs 52%,
p,0.01) but had similar levels of multidrug-resistant tuberculosis
(2.5% vs 1.4% p = 0.25).
Conclusions The burden of tuberculosis and HIV co-infection among
HCWs falls mainly upon individuals born in high prevalence
countries who often develop tuberculosis some years after arrival in
the UK. One-off pre-employment screening for tuberculosis may
not be enough to protect patient safety. In those HCWs who are at
most risk, the provision of ongoing screening should be considered,
and a high index of clinical suspicion for relevant symptoms is
important.

Sleep disorders in practice

S18 PREVALENCE OF OBSTRUCTIVE SLEEP APNOEA IN 58
PATIENTS WITH DIABETIC MACULAR OEDEMA

1RH Mason, 2SD West, 3V Chong, 1JR Stradling. 1The Churchill Hospital, Oxford, UK;
2Freeman Hospital, Newcastle upon Tyne, UK; 3The Eye Hospital, Oxford, UK

doi:10.1136/thx.2009.127050r

Introduction and Objectives Diabetic retinopathy is an important
cause of visual loss worldwide. We and others recently showed that
retinopathy was more common in a group of patients with diabetes
if they also had obstructive sleep apnoea (OSA).1 2 Although the
numbers were small, maculopathy was also related to the presence
of OSA.2 This study was designed to see if OSA was also related to
the presence of diabetic macular oedema (DME), which is at the
more severe end of the diabetic retinopathy spectrum, poorly
responsive to treatment and the most common cause of blindness in
patients with diabetes.
Methods 62 patients who had received laser therapy for DME
provided anthropometric data, filled in the Epworth Sleepiness
Score (ESS) and were screened with a home sleep study
(ApnoeaLink, ResMed) to identify the presence of OSA (oxygen
desaturation index (ODI), apnoea–hypopnoea index (AHI) and
snoring). These results were compared with available prevalence
figures from relevant control populations.
Results 58 patients (27 males) had .2 h of valid overnight data.
Average (SD) age 62.9 (10.6), neck circumference 40.6 cm (5.3),
body mass index (BMI) 30.9 (6.2), HbA1c 7.7% (1.4), ESS 7.5 (4.7).
The prevalence of an ODI >10 was 53%, that of AHI >15 was 47%,
and 57% had either or both. These prevalences are considerably
higher than in any of the control data, 6% in a randomly selected
population,3 and 17% in randomly selected patients with type 2
diabetes.4 Those with OSA were not significantly sleepier than
those without, but they were older and more obese.
Conclusions Individuals with DME show a much higher prevalence
of OSA (defined via ODI or AHI) than both the general population
and unselected patients with type 2 diabetes. This hypothesis-
generating study suggests that OSA might contribute to DME, but

a continuous positive airways pressure (CPAP) intervention study
will be required to prove cause and effect.

1. West SD, et al. Prevalence of retinopathy in men with type two diabetes and
obstructive sleep apnoea. Am J Respir. Crit Care Med 2009;179.

2. Merritt SP, et al. Sleep disordered breathing, a causative factor in the
development of severe diabetic retinopathy. Thorax 2007;62(Suppl III):S59.

3. Stradling JR, et al. Which aspects of breathing during sleep influence the
overnight fall of blood pressure in a community population? Thorax 2000;55:393–8.

4. West SD, et al. Prevalence of obstructive sleep apnoea in men with type two
diabetes. Thorax 2006;61:945–50.

S19 IMPACT OF THYROID FUNCTION TESTING IN PATIENTS WITH
OBSTRUCTIVE SLEEP APNOEA SYNDROME: A SINGLE-CENTRE
EXPERIENCE OVER A DECADE

B Jayaraman, P Farrow. Kent & Canterbury Hospital, Canterbury, UK

doi:10.1136/thx.2009.127050s

Background Abnormal thyroid function is recognised to be
associated with obstructive sleep apnoea syndrome (OSAS), but
both the SIGN (Scottish Intercollegiate Guidelines Network)
guidelines and NICE (National Institute for Health and Clinical
Excellence) technical appraisal on OSAS recommend that thyroid
function tests (TFTs) may be considered rather than mandatory in
such patients. Studies supporting the frequency of abnormal TFTs
in patients with OSAS are limited in the literature; therefore, we
have performed a review of our experience in investigating OSAS
patients from a single institution over a decade.
Method The study was performed in a single sleep-breathing unit,
between 1998 and 2008, in investigating patients with OSAS, who
were recommended to undergo a trial of continuous positive
airways pressure (CPAP) by the multidisciplinary team. A total of
679 patients were found to be eligible and, in addition to their
demographics, the presence or absence of normal or abnormal TFTs
were collected. 62% of the patients (422/679) included in the study
had their TFTs measured and the results were obtained from this
cohort of patients.
Results 6.6% (22) were diagnosed to have biochemical hypothyroid-
ism and were already on thyroxine replacement, and 1.4% (6)
patients were picked up on screening. 3.1% (13) were diagnosed to
have biochemical hyperthyroidism. Male sex (83%; mean age 57
years) was found to be an another significant factor in this study
with abnormal TFTs.
Discussion Abnormal (hypothyroidism (6.6%) and hyperthyroidism
(3.1%)) TFT results were considerably more common (9.7%) in our
patients than for reported spontaneous background incidence rates
(1–2% and 0.5–2%, respectively) in the UK. The disparity is more
marked especially as these overall reported spontaneous background
rates are 10 times higher in females, whereas in our study the
affected patients were predominantly male. Previous reports have
shown the association of abnormal thyroid function and OSAS,
but have not led to definitive testing recommendations. We
conclude that the substantial excess rates of thyroid disease within
our patients with OSAS are sufficient to warrant mandatory
thyroid function testing and that it needs to be included in the
national guidelines.

Abstract S19 Table

TFTs Hypothyroidism Hyperthyroidism

422 28 13

TFT, thyroid function test.
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S20 HAS THE CHANGE TO LIMITED POLYSOMNOGRAPHY SCORING
USING MODIFIED AASM CRITERIA ALTERED CLINICAL
PRACTICE

T Aung, S Bianchi. Royal Hallamshire Hospital, Sheffield, UK

doi:10.1136/thx.2009.127050t

Diagnosis of obstructive sleep apnoea requires clinical assessment
and objective demonstration of sleep disordered breathing (SDB).
The polysomnographic definition of apnoea and hypopnoea has
recently been updated by the American Academy of Sleep Medicine
(AASM). We were interested in how this change affects our clinical
practice in terms of diagnosis and treatment decisions.
Objectives To compare apnoea–hypopnoea indices (AHIs) derived
using two apnoea/hypopnoea definitions published by the AASM
(AHIold and AHInew) and to examine the impact of recent definition
change on the prevalence and severity of SDB.
Method Retrospective review of 38 limited polysomnograms with
re-scoring using modified AASM guidelines.
Definitions Previous AASM scoring criteria (AHIold) define hypop-
noea as a .50% airflow reduction from baseline or a lesser airflow
reduction with associated .3% oxygen desaturation or arousal. The
updated AASM Manual for Scoring of Sleep and Associated Events
(AHInew) defines hypopnoea as a >50% airflow reduction from
baseline and >3% desaturation or arousal.
Results The AHIold was 17.02¡5.19. The AHInew was 7.29¡3.48,
representing a 57% reduction. 15/38 (39%) patients previously
classified as positive for SDB lowered their AHI to ,5 (normal). All
patients (23/38) previously diagnosed with moderate SDB were
reclassified as mild. Pearson correlation coefficient was used to
assess the correlation between AHIs derived from different
hypopnoea definitions, and the correlation value (r) is 0.64 and
the p value is 0.0001, which is statistically significant. Based on
AHIold, all patients classified as moderate SDB were offered
continuous positive airway pressure (CPAP) therapy. Only 16% of
this group were compliant with CPAP treatment at 12 months.
Conclusions This study demonstrates that the new AASM defini-
tions used to calculate AHI have led to marked change in diagnosis
and clinical practice. The compliance data suggest that the new
scoring guidelines may be more appropriate in severity scoring and
choice of first-line therapy.

S21 PREVALENCE OF OBSTRUCTIVE SLEEP APNOEA IN 76
PATIENTS WITH ABDOMINAL AORTIC ANEURYSMS, AND ITS
RELATIONSHIP TO RATE OF EXPANSION

1RH Mason, 1M Hardinge, 2JMT Perkins, 3M Kohler, 1JR Stradling. 1The Churchill
Hospital, Oxford, UK; 2John Radcliffe Hospital, Oxford, UK; 3University Hospital of
Zurich, Zurich, Switzerland

doi:10.1136/thx.2009.127050u

Introduction and Objectives Abdominal aortic aneurysms (AAAs) are
associated with life-threatening complications such as thrombosis

and rupture. Apart from smoking, the reasons for a more rapid rate
of expansion and subsequent rupture are largely unknown.
Therefore any potentially modifiable risk factors affecting rate of
expansion and improving mortality and morbidity are of great
importance. We have shown previously that there is an association
between thoracic aortic root size in individuals with Marfan
syndrome and degree of obstructive sleep apnoea (OSA).1 We
therefore wished to identify whether the same relationship might
exist between AAA and OSA.
Methods 86 patients (aged 18–75 years), under surveillance for an
AAA (>3 cm), had at least two ultrasound measurements of aortic
diameter over a minimum time interval of 6 months. Rates of
expansion were calculated. In addition, anthropometric data,
Epworth Sleepiness Score (ESS), HbA1c and cholesterol were
recorded. The degree of OSA ((oxygen desaturation index (ODI),
apnoea–hypopnoea index (AHI) and snoring)) was quantified with
a home sleep study (ApnoeaLink, ResMed); these results were
compared with available prevalence figures from relevant control
populations.
Results 76 patients (70 males) had .2 h of valid overnight data.
Average (SD): age 68.7 (5.7), neck circumference 41.5 cm (4.0), body
mass index (BMI) 28.7 (4.9), ESS 7.1 (3.7), HbA1c 5.9 (0.9),
cholesterol 4.2 (1.0), current aortic diameter 4.3 cm (0.9), rate of
expansion 2.2 mm/year (2.3). The prevalence of an ODI >10 was
36%, that of AHI >15 was 36%, and 44% had either or both. These
prevalences are higher than those identified in similar age-matched
control groups, estimated to be ,20%.2 Neither current diameter
nor rate of expansion of the AAA was significantly correlated with
the degree of OSA (ODI or AHI).
Conclusions About twice as many individuals with AAAs had
evidence of OSA compared with appropriately matched control
populations. Despite this higher prevalence, there was no sugges-
tion that OSA influenced the rate of expansion. Presumably similar
risk factors influence the prevalence of OSA and AAA.

1. Kohler M, et al. The prevalence of obstructive sleep apnoea and its association
with aortic dilatation in Marfan’s Syndrome. Thorax 2009;64:162–6.

2. Haas DC, et al. Age dependent associations between sleep disordered breathing
and hypertension. Circulation 2005;11:614–21.

S22 EFFECTIVE INTERVENTIONS TO REDUCE NOISE ON A GENERAL
MEDICAL WARD

AC Hutchings, JCT Pepperell, H Potter. Musgrove Park Hospital, Taunton, UK

doi:10.1136/thx.2009.127050v

Introduction and Objectives High levels of noise in hospitals cause
sleep deprivation and increase stress response in patients. Noise
increases error rate and makes communication more difficult
amongst staff. The World Health Organization suggests that
patients should not be exposed to noise levels .35 dB. We
measured noise levels on a general medical ward, and aimed to
reduce noise through simple interventions. We surveyed patients’
perception of noise levels before and after these interventions.
Methods Baseline noise levels were measured as 30 s epochs over
2 weeks through day and night periods, and again postinterven-
tions. The interventions were: behaviour modification through a
staff and visitor education programme, quiet-closing bins, closing
the doors to the bays at night and restricting visitors to designated
times. Patients completed a questionnaire on the monitored ward
area before and after interventions. Patients scored their perception
of noise across multiple situations. Thematic analysis identified the
most disruptive sources of noise. Decibel levels were analysed before
and after interventions using Student t tests. Patients’ perceptions
of noise were analysed using Mann–Whitney U test. Results are
presented as mean (SD); p,0.05 was taken as statistically
significant.

Abstract S20 Table

Old criteria New criteria

Obstructive apnoea 1.55 1.55

Hypopnoea 14.8 4.1

Central apnoea 0.1 0.1

Mixed apnoea 0.45 0.45

AHI 17.25 6.75

AHI, apnoea–hypopnoea index.
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Results At baseline noise levels exceeded the recommended guide-
lines by .25 dB (mean noise in day 65.0 dB (SD ¡1.31), mean
noise at night 62.5 dB (SD ¡0.9)). Following interventions, mean
noise levels at night fell significantly to 61.6 dB (SD ¡1.1,
p = 0.04). We significantly reduced the amount of time that noise
levels exceeded 60 dB at any time from 82% to 76% (p = 0.04), with
the greatest impact at night (75% to 59% p = 0.02). Patients
reported a strong trend towards less disruption from visitors and a
trend towards improved sleep quality following the intervention.
Thematic analysis identified noise from mobile telephones as a
particular issue.
Conclusions We determined that noise levels on a medical ward
exceed recommended guidelines and that this has a negative impact
on the patient experience. We have shown that simple, cost-
effective measures result in quieter wards, especially at night.

Causes and outcome in cough

S23 INFLUENCES OF SMOKING AND COPD ON OBJECTIVE COUGH
FREQUENCY

1H Sumner, 1A Kelsall, 2AL Lazaar, 1U Kolsum, 1D Singh, 1AA Woodcock, 1JA Smith.
1Respiratory Research Group, University of Manchester, Manchester, UK; 2Respiratory
CEDD Discovery Medicine, GlaxoSmithKline, USA

doi:10.1136/thx.2009.127050w

Introduction Patients with chronic obstructive pulmonary disease
(COPD) complain of cough and mucus hypersecretion. The
mechanisms underlying cough are likely to be multifactorial and
are poorly understood. We aimed to investigate the effect of
smoking on objective cough frequency in both patients with COPD
and healthy volunteers.
Methods We studied 68 patients with COPD from the ECLIPSE
cohort (median age 66 years (interquartile range (IQR) 61–71),
median forced expiratory volume in 1 s (FEV1) 59.5% predicted
(IQR 44.3–75.3), 22 female, 23 current smokers), 12 healthy
smokers (median age 60 years (IQR 57–60), median FEV1 91.6%
predicted (IQR 43.7–71.0), 7 female) and 12 healthy non-smokers
(median age 58 years (IQR 43–68), median FEV1 117.0% predicted

(IQR 103.0–122.8), 8 female). All subjects underwent 24 h objective
cough monitoring (Vitalojak, Vitalograph), spirometry and capsai-
cin cough reflex sensitivity testing.
Results Significant differences in 24 h cough rates were seen
between subject groups (p,0.001). COPD current smokers had
the highest cough rates (median 9.0 coughs/h (IQR 4.3–15.6));
COPD ex-smokers and healthy smokers had similar cough rates
(median 4.9 coughs/h (IQR2.3–8.7) and 5.3 cough/h (IQR 1.2–8.3),
p = 0.60) which were about half those of COPD current smokers
(p = 0.018 and p = 0.03). Healthy volunteer cough rates (median
0.7 coughs/h (IQR 0.2–1.4)) were lowest. Objective cough rates
were not influenced by age or gender. Cough reflex sensitivity was
not significantly different between groups (logC5 p = 0.35, logC2
p = 0.36) but was weakly correlated with cough frequency (logC5
r = 20.36, p = 0.004 and logC2 r = 20.31, p = 0.001). Smoking
history and FEV1 % predicted also correlated with cough frequency
(r = 0.49, p,0.001 and r = 20.40, p,0.001). In a linear regression
model 47.7% of the variance in cough frequency (across all subjects)
could be explained by smoking history (p = 0.002), current smoking
status (p = 0.002), FEV1 % predicted (p = 0.002) and cough reflex
sensitivity (logC5 p = 0.016).
Conclusion Ambulatory objective monitoring provides novel insights
into the relative effects of smoking and airflow obstruction on the
symptom of cough.

On behalf of the ECLIPSE Investigators.

Funding: Funded by GlaxoSmithKline (CRT110639, SCO104960, NCT00292552).

S24 COUGH, AIRWAY INFLAMMATION AND ASTHMA CONTROL

1PA Marsden, 2B Ibrahim, 1L Yates, 2A Woodcock, 2SJ Fowler, 2JA Smith.
1University Hospital of South Manchester, Manchester, UK; 2University of Manchester,
Manchester, UK

doi:10.1136/thx.2009.127050x

Rationale There is evidence to suggest that subjectively scored cough
is related to asthma control. This study aimed to explore the
relationships between objective cough rates, airways inflammation
and disease control in asthma.

Abstract S23 Figure.
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