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Si EFFECT OF CHRONIC CPAP THERAPY ON UPPER
AIRWAY MUSCLE REFLEX ACTMTY

IL MORTIMORE and NJ DOUGLAS.

Respiratory Medicine Unit, Edinburgh University

The soft palatal muscles levator palatini (LP) and
palatoglossus (PG) may be important in the maintenance of
upper airway (UAW) patency, as collapse in patients with
sleep apnosa occurs at either the re lossal or etropalatal
level. The reflex response of LP and PG to UAW negative
pressure, measured using eleomyography, is lower in
patients with sleep apnoea compared to normal subjects
(Mortimore et al, Thorax 1995, 50:445p). We have, therefore,
examined the reflex response of these muscles to negative
pressure in 6 sleep apnoea patients during wakefulness both
when using nightly continuous positive airway pressure
(CPAP) and after abstinence from CPAP for at least 3 nights
(or prior to initiation of CPAP treamnent). Electromyographic
activity was expessed as a peage of maximal activity.
Nightly CPAP compliance was 6.3 (SD+/-1.0) hr", pre
treatment apnoea / hypopnosa index (AHI) 42 (SD 13) hr1
and AHI on CPAP 7.5 (SD 4) hr'. There was significantly
higher reflex activity in response to negative pressure of 10
cm H20 when patients were receiving nightly CPAP treatment
compared to reflex activity when off CPAP ament for both
LP (62% and 42% respectively, p<0.001) and PG (68% and
54% respectively, p=0.03). CPAP treatment therefore
increases the EMG response to negative pressure in SAHS
patients, but it is unclear whether this reflects improved UAW
muscle function. This increased activity could contribute to the
reduction in AHI de rated on the first night when patients
are initially deprived of CPAP (Kribbs et al, Am Rev Respir
Dis, 1993;147:1162) and explain why sorm patients benefit
from intermittent CPAP therapy.
Supported by the Wellcome Trust.

S3 EFFICIENCY OF CPAP THERAPY FOLLOWING
UVULOPALATOPHARYNGOPLASTY (UVPP) FOR
OBSTRUCTIVE SLEEP APNOEA

N Potter, S Wort, S Fielding and AK Simonds

Royal Brompton Hospital, London SW3 6NP

The place of UVPP in OSA has not been clearly delineated,
although a number of OSA patients undergo this
intervention. It has been suggested that patients who fail
to respond to UVPP may be unable to use nasal CPAP
subsequently because the seal between the soft palate and
tongue is lost, causing pressure escape. We have
examined the effectiveness of nasal CPAP in 7 (6M,1 F)
consecutive patients who had undergone UVPP (6) or
uvulopalatoplasty (1) elsewhere, 1-60 (mean 21.8) months
previously. Overnight monitoring showed a mean (SD)
apnoea/hypopnoea index (AHI) of 35 (18). An individual
with an AHI of 9 had severe nocturnal choking. After
acclimatisation, CPAP titration was carried out using the
Sullivan Autoset System (Rescare) in 5 and manual titration
in 2 subjects. On CPAP mean (SD) AHI fell to 2 (2), Epworth
sleepiness score was reduced and mean (SD) minimum
saturation increased from 73(16) to 89 (5)%. CPAP was
set at 90th centile of overnight CPAP levels. Mean CPAP
value was 8.5 (range 5-10) cmH20. This did not differ
significantly from the CPAP requirements of a group of 20
OSA patients matched for age, weight and AHI who had not
undergone UVPP. Leak recorded in the Autoset CPAP
titration for the UVPP group varied between 0-0.4 I/sec.
Reported side effects were comparable in UVPP and non-
UVPP groups. Failure to deliver CPAP effectively after
UVPP is likely to depend on the extent of the surgical
resection. In this group CPAP therapy was successful and
well-tolerated post UVPP, indicating that individuals should
not be denied a trial of CPAP if surgery fails.

S2 UVULOPALATOPHARYNGOPLASTY MAY
COMPROMISE NASAL CPAP THERAPY FOR SLEEP
APNOEA

IL MORTIMORE, PA BRADLEY, JAM MURRAY* and NJ
DOUGLAS.

Respiratory Medicine Unit and Dept Otolaryngology ,
Edinburgh University

Uvulopalatopharyngoplasty (U3P) has been advocated both
for treatment of snoring and sleep apnoea / hypopnoea
syndrome (SAHS). We hypothesised that patients treated with
U3P will have increased mouth air leak on continuous positive
airway pressure (CPAP) due to loss of the soft palatal seal.
This may result in decreased tolerance and compliance if
CPAP fthrapy is subsequently required. We have, therfore,
compared CPAP tolerano in 13 awake normal male subjects,
13 male SAHS patients and 13 male U3P patients, all naive to
CPAP and matched for age and body mass index. All normal
subjects and SAHS patients were able to tolerate pressures of
at least 20 cm H20 wit mouth air leak or appreciable
discofort. In contrast male U3P patients started to leak air
via the mouth at a mean CPAP pressure of 6.8 (SD2.4) cm
H20 and were able to tolerate a mean maximum pressure of
only 14.5 (SD 2.6) cm H20 which was significantly less than
the oter 2 groups (p<0.001). We also examined nasal CPAP
compliance (machine run time) in 6 SAHS patients who had
previous U3P compared with 6 randomly selected SAHS
patients without U3P matched for age, body mass index and
apnea / hypopnea index. Patiets with U3P had significantly
lower compliance (mean 3.4 hr/night) compared to patients
without U3P (mean 6.0 hr/night), p=0.003. We conclude that
U3P may compromise nasal CPAP fterapy by increasing
mouth air leak and reducing the maximum level of pressure
that can be tolerated.
Supported by the Wellcome Trust.

S4 COMPARISON OF NOSE MASK AND FULL FACE
MASK CPAP THERAPY FOR SLEEP APNOEA

IL MORTIMORE, PA BRADLEY and NJ DOUGLAS.

Respiratory Medicine Unit, Edinburgh University

Continuous poisitive airway pressure (CPAP) therapy for
sleep apnoea is traditionally given via a nose mask (NM).
However, many patients find this method of treament
unsatisfactory often due to symptoms related to mouth air
leak. Full face masks (FM) offer an alternative which
theoretically should overcome the problems associated with
mouth leak. We have, herefore, compared NM and FM
(Rescare) CPAP therapy in 20 patients with sleep apnoea
(mean apnoea / hypopnoea index 34 SE 5.2 hrt') in a
randomised trial with 4 weeks in each limb. At the end of each
limb subjects completed a questionnaire on mask side effects
(10 cm visual analogue scale), CPAP compliance (machine
run time) and sleepiness (Epworth score) were also assessed.
Nightly compliance was higher with NM (5.3 SE 0.4 hr)
compared to FM (4.3 SE 0.5 hr), p=0.01, and Epworth score
was correspondingly lower (NM 8.2 SE 0.9 and FM 9.8 SE
0.9, p=0.009). FM use significantly reduced complaints of dry
mouth and dry nose (p=0.04) but at the expense of more
problems associated with air leaks from around the edge of
the mask (P<0.001) and increased feelings of clausthobia
(p<0.001). NM was rated significantly more comfortable
compared to FM (p<0.001). Overall 19 patients said they
preferred NM CPAP. The lone patient who preferred FM had
significant symtoms with mouth leak using NM. We conclude
tha for most patients NM is preferble to FM CPAP despite
the potential advantages of FM in reducing symptoms
associated with mouth air leak.
Supported by the Wellcome Trust.
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S5 EFFECT OF TWO TYPES OF MANDIBULAR
ADVANCEMENT SPLINT ON SNORING AND
OBSTRUCTIVE SLEEP APNOEA (OSA)

D R BALDWIN,1 J LAMONT2 and A G VEALE2.

Departments of Respiratory Medicine, North Staffordshire Hospital,
Stoke on Trent, UK' and Green Lane Hospital, Auckland, New
Zealand.2

Snoring and OSA are both a result of narrowing of the upper airway
and sleep-induced loss of muscle tone. Mandibular advancement
splints (MAS) have been proposed as a relatively simple method to
increase oropharyngeal and hypopharyngeal dimensions, but data on
their efficacy are conflicting. Aim: To evaluate the effect of two
types of MAS on snoring, daytime sleepiness and a variety of
respiratory parameters measured by domiciliary sleep monitoring.
Method: 23 patients (2 female) were studied who had been fitted
with MAS (14 of type A and 9 of type B). They were asked to
discontinue using their splint for one week, and were then evaluated
by Epworth Sleepiness Score (ESS) and overnight sleep studies.
They were then asked to recommence use of their splint and
investigations were repeated after one week. Results: The table
shows that for all patients, sleepiness and respiratory disturbance
improved with MAS. MAS type B showed a trend toward improving
snoring but numbers were too small to show significant differences.
Mease Without MAS With MAS P value
(all subjects, n= 23) Median Range Median Range (wilcoxon)
ESS T11 1 to22 4 Oto 15 0.001
RDI 5.3 0.1 to 70 2.8 0 to 44 0.019
A/H duraton (mins) 10.4 0 to 660 3.9 0 to 163 0.011
Total snoring (min) 6 0 to 180 9.8 0 to 210 0.956
% of night snoring 1.5 0 to 42.8 2.6 0 to 62.1 0.420
%Time< 900/o satn 5 0 to 73 2 0 to 25 0.017

(AJH = apnoea/hypopno)
Conclusion: MAS were effective in improving daytime sleepiness
and respiratory disturbance, but only one of the splints showed a trend
toward improving snoring

S7 LONGITUDINAL CHANGES IN ALVEOLAR
MACROPHAGE PHENOTYPE & FUNCTION IN HIV
INFECTED INDIVIDUALS WITH NO RESPIRATORY
DISEASE

MCI Lipman, CA Sabin, MA Johnson and LW Poulter. The Royal
Free Hospital & School of Medicine, London NW3 2QG

We have previously reported alterations in alveolar macrophages
(AM) obtained at bronchoalveolar lavage (BAL) from HIV infected
individuals with no respiratory disease. Here we present our findings
when such HIV positives are followed over time. Thirty nine HIV+
subjects had BAL cells and supernatant investigated for AM
phenotypes and spontaneous cytokine release. Over approximately a

2 year period, repeat bronchoscopy was performed on 11 free from
respiratory disease and 5 others who had developed pneumomtis.
Data shown here relates to monoclonal antibodies RFDI & RFD7
(which can discriminate AM subpopulations); and the surface
expression ofMHC class II. Cytokines measured were IL-1I TNFa
and TGF P2. Inthe group of 11 without respiratory disease, there was

little change overall in measured AM parameters or spontaneous
cytokine release. However proportions of AM phenotypes that
distinguished antigen presenting and suppressive cells altered with
declining systemic immunity (eg blood CD4 count) and progressive
non-respiratory disease. The 5 subjects who developed pneumonitis
showed greater overall changes in AM phenotypes and cytokine
release between the first and second bronchoscopies. This was

despite the low starting CD4 count in these patients; and a median
time to respiratory disease of only 10, compared to 23 months in the
non-progressor group. Thus distinct changes of potential fitional
relevance to the pulmonary immune response are occturing over time
inHIV infected individuals' AM prior to respiratory disease. To
some extent this mirrors systemic immunity. Those subjects who
develop pneumonitis have different AM related changes presumably
reflecting the respiratory episode itself. This study confirms the
importance of investigating subjects prior to respiratory illness.

S6 CLINICAL PREDICTORS OF CPAP RESPONSIVENESS
IN OBSTRUCTIVE SLEEP APNOEA
C TASKER, C BARBOUR, D PITSON, RJO DAVIES and
JR STRADLING

OslerChest Unit, Churchill HospitaL Oxford, OX3 7LJ

Recognition of the 'upper airway resistance synome' has meant that
comnvional derivatives of sleep studies do not fully describe the
physiological pnmena lading to symptoms in 'sleep apnoea syrome'.
Thus patin with multiple arousals, but noconv l sleep
apnoea/ypopnoea or oxygen desauions, may be denied the y
for relief ofdti symptms by asal CPAP. As yet there are no satis y
derivatives firn a sleep study hat predict 'CPAP responsiveness'. As a
consequence, recendy we have been rying CPAP on all patient refer to
the sleep clinic with a histor compautble with sleep apno, prepared to try
CPAP, and some evience of disturbed sleep due to snoring or sleep
apnoea on a sleep study.
In a simple retrospective study of patients startd on CPAP over a full year
(1994) we have analysed potential predictrs of eventual longterm
acceptance ofCPAP (up to 1 year):- initial SaO2 diprate, SaO2 dipre on
first CPAP night, initial Epworth sleepiness scale (ESS), ESS at 6 weeks,
and CPAP pressure. Outcome was divided into 3 cates:- fully
established on CPAP, still on CPAP but continug problems, and failed.
ANOVA was used to explore reaionships.
190 patients were star on CPAP. 27 were not include because eiter
they were subsequeny cured by another mehod (tonsiectmy, weigt
loss, n=5), or had their first night athome (n=12), or had inoplete dCat
(n=10). Mean data (and range), age 52 (8-74), kg/m2 33 (24-51), ESS 15
(1-24), Sa02 4%diprate/hr 23 (0.5-68), CPAP pressure 9.6 cmsH20 (5-
16).
85% are still on CPAP. No pre CPAP measuremnt crelated with
outcome. Outcome did correlate with the fill in SaO2 diprate on the first
CPAP night, and with the inprovement in ESS at 6 weeks (P<t.O01).
9 patients with ESS scores less than 10, and 30 pates with Sa2 dipres
less than 1O0/r (4 with both), but who wanted to try CPAP fo symptoms,
are succesfully established on this treamnt. Cuently, the decision to try
CPAP remains a clinical one and should not be solely guided by numerical
derivatives from the ESS or sleep study.

S8 HIV POSITIVE INDIVIDUALS HAVE SIMILAR CD8
LYMPHOCYTE POPULATIONS IN BRONCHOALVEOLAR
LAVAGE & BLOOD

MB Bofill, MCI Lipman, MA Johnson, LW Poulter. The Royal
Free Hospital & School of Medicine, Pond Street, London, UK

A bronchoalveolar lavage (BAL) & peripheral blood (PB) CD8
lymphocytosis is described in HIV+ individuals. The aim of the study
was to compare the percentage of such subpopulations between the
two sites. BAL&PB were obtained from 10 HIV+ves(5 with and 5
without respiratory symptoms). Samples with evidence of
haemorrhage were discarded to avoid artefact due to blood
contamination. Mononuclear cells (MNC) obtained from BAL & PB
were double & triple stained with monoclonal antibodies to identify
the following populations: 1) NK cells with CD3+CD8+CD57+ &
CD3-CD16+CD57+phenotypes; 2) the presence ofactivation markers
MHC class II & CD38; 3) the primed or unprimed status of these
cells, CD45RO+ & CD45RA respectively; 4) the presence of
cytotoxic granules TIA-1; 5) the presence of the costimulatory
molecule CD28. Finally the proportion of cells likely to die from
apoptosis was also documented ie low expression of Bcl-2. The CD8+
cells represented 40-80%'/o of blood MNC while the CD8+ in BAL
made up only a small proportion of the total MNC (2-12%); the major
cell type being alveolar macrophages. CD4+ cells were present in
BAL inthe same proportion asthatpresent in PB. Most ofthe
CD3+CD8+ populaton exprssed CD57. TheNK population CD57+
CD16+ CD3- accounted for only 15% of lymphocytes. At least 50%
of CD8+ cells at both sites expressed activation markers CD38+ and
HLA-DR. The proportions of CD8+ cells with TIA-1 granules;
expressing CD28 or with high Bcl-2 were also similar between BAL
and PB. There was a significant increase in the number of primed
cells in the lung compared to blood (PB 19%/o +/- 4.1, BAL 42% +/-
6.5%). We conclude that in both HIV+ asymptomatic and
pneumonitis patients, the lymphocyte population found in BAL
predominantly reflects that of blood.
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S9 THE EFFECT OF 11VVIRAL LOAD ON SYSTEMIC &
PULMONARY IMMUNE RESPONSE

MCI Lipman, M Atkdns, P Strappe, DH Bray, MB Bofill, V Emery,
MA Johnson, LW Poulter. The Royal Free Hospital & School of
Medicine, Pond Street, London, UK

Recent work has shown that the pulmonary immune response
appears to alter prior to the onset of respiratory disease in HIV
infected individuals. In this study we investigate the relationship
between the local pulmonary and systemic immune responses and
HIV proviral load in an asymptomatic HIV infected population with
no respiratory symptoms. Ten male asymptomatic HIV +ve subjects
(median blood CD4 count = 525 cells/,ul; range 210-1450)
underwent bronchoalveolar lavage (BAL). Recovered BAL alveolar
macrophages (AM) & lymphocytes were investigated for subset &
activation markers. Cytokine release into the recovered BAL
supematant was also assessed. Total BAL HIV DNA load was
measured using a nested PCR. Parallel studies of proviral load and
lymphocyte subset analysis were performed with the patient's
peripheral blood leucocytes (PBL). Six healthy volunteers at low risk
ofHIV were used for comparison ofBAL & PBL cell populations.
HJV+ AM demonstrated a significant reduction in antigen presenting
phenotype, RFD1+ RFD7- (p <0.05). AM MHC class II expression
was similar between the two groups. Increased levels of IL-1B, TNFa
and both total and active TGFP2 were found in the HIV+ve
population. CD8 cells in both body sites in the HIV+ population
showed a highly significant increase in HLA-DR expression. In all
HIV+ves, proviral DNA was detectable in both BAL & blood Et
similar copy numbers. There was however no relationship between
viral load & the immune parameters under investigation. Our data
show that alterations are occurring of potential functional
significance prior to respiratory disease in both macrophages &
lymphocytes in blood and BAL. These are associated with detectable
HIV provirus. This balance between viral infection and immunity
is the subject of ongoing study.

Sll SPECIFIC ANTIBODY RECOGNITION OF NON-TYPEABLE
HAEMOPHILUS INFLUENZAE (NTHI) SURFACE ANTIGENS IN
SERUM AND SPUTUM FROM BRONCHIECTATIC PATIENTS.

J L MITCHELL, A PYE, R A. STOCKLEY, and S L HILL

Lung Immunobiochemical Research Laboratory, The General Hospial,
Birmingham, B4 6NH, UK

Bacteria persist in the airways of many patients with
bronchiectasis and their presence Is thought to contribute to a viscious
circle of host-mediated tissue damage. A possible mechanism for
persistence is through a lack of recognition of speciftic antigens by
mucosal antibodies capable of clearing the colonising organism. We
have looked at speciftic serum and mnucosal antibodies to major outer
membrane proteins (OMPs) of NTHI, the organism isolated most
frequently from the sputum of these patients.

Paired sputum sol-phase and serum samples were provided
from six patients who had taken part in a longitudinal study. Sputum was
cuitured at each visit and OMPs were puriied from the initial NTHI isolate
of each patient, subjected to Western blotting, incubated with
homologous serum or sputum sol-phase and stained with polyclonal
antibodies to human IgG, A or M. A visual assessment of staining was
made for each blot.

In serum, all OMPs were recognised by at least one Ig class in
each patient - with the exception of one protein by one patient - with IgG
showing the most intense stain. In 4/6 patients at least one OMP was
not recognised by sputum Ig of any class. IgA and IgG displayed the
best recognition in sputum though in one patient there was no
recognition of OMPs by sputum IgA. The sputum IgM response was
generally poor, with recognition in samples from 3 patients only.

These resuits indicate that measurement of specific serum
antibody is an inadequate indiator of antibody levels in the secretions in
bronchiectasis. Furthermore, the pattern of loal mucosal antibody
response varies widely between individuals. The signifcance of both the
response and differences observed between patients warrants further
investigation. Further experiments are necessary to quantitate the
longitudinal Ig response to OMPs in these patients and to ascertain the
functional importance of these antibodies in sputum.

S10 PROLIFERATIVE RESPONSES TO NON-TYPEABLE
HAEMOPHILUS INFLUENZAE (NTHI) BY T CELLS FROM
BRONCHIECTATIC PATIENTS

E M CLARKE, J L MITCHELL, R A STOCKLEY, J S H GASTON* and
S L HILL

Lung Research Laboratory, General Hospital, Birmingham, B4 6NH and
*CCRIS, University of Birmingham, Edgbaston, Birmingham, BIS 2TT

Immunohistological studies of lung tissue from patients with
bronchiectasis demonstrate large numbers of T cells in the bronchial
wall. The stimulus of this response and Rs role in pathogenesis is
unknown. Eighteen patients known to be colonised long term with NTHI
were classified according to the usual nature of their secretions: mucoid
(M), mucopunuilent (MP) and purulent (P). Peripheral blood mononuclear
cells (PBMC) were purified and used In proliferation assays with PBMC
from age and sex-matched controls. Proliferative responses to the
standard mitogen PHA, the control antigen PPD and whole heat-kIlled
NTHI were measured by tritiated thymidine incorporation. The resuits
are expressed here as mean A cpm (S.E.).

Mucoid n-6 I Mucopurulent n-6 Purulent n-6

Stimulus Patient Control Patient Control Patient Control
PHA 22376.5 21787.7 17616.4 17746.4 13206.2 12780.0

(3216.3) (4961) (2591.6) (2728.8) (3226.7) (3167.9)
PPD 6111.1 6887.4 2459.4 7430.0 2574.7 6822.4

(1611.4) (1893.9) (697.4) (2340.3) (833) (2789.5)
NTHI 2977.4 6096.5 I 7128.9 8603.3 3209.2 6751.9

(760.3) (1273.5) (2749.4) (3899.4)1 (495.2) (1886.8)
No signiicant difference was observed between patients and

controls or M, MP and P groups in response to PHA. The proliferative
response to PPD was decreased In patients in MP and P groups
compared to controls, afthough significance was only achieved in the MP
group (p<0.05). Overall, the proliferative response to NTHI was
unexpectedly lower in patients compared to controls and reached
statistical signifcance in the P group (p<0.05). The reduction in cell-
mediated immunity observed in this group may be important In bacterial
persistence aithough further clarification is required.

Potential further studies include (i) characterisatlon of the
responding T cell population in terms of CD4, CD8 and cx, y6i T cell
receptors and determination of which NTHI antigens elicit the response
and, (ii) investigation of lung lymphocyte responses in relation to PBMC.

S12 CELLULAR INFILTRATION IN BRONCHIECTASIS
AND ASTHMA

M. GAGA, A.M. BENTLEY, M. HUMBERT, J. BARKANS,
F. O'BRIEN, A.B. KAY and S.R. DURHAM

Department of Allergy and Clinical Immunology, National
Heart and Lung Institute London UK

Bronchiectasis and asthma are diseases
characterized by bronchial inflammation. The present
study compares the T cell phenotype and inflammatory
cell infiltration in bronchiectasis and asthma. Fiberoptic
broncoscopy was performed in 11 normal subjects, 12
bronchiectatics and 12 asthmatics and biopsies were
taken and stored in - 200C until processed and analysed.
The APAAP immunocytochemical method was used.
Bronchiectasis is characterized by a dense infiltration
which is predominantly lymphocytic of the CD4+
phenotype (p<0.0001 compared to both controls and
asthma). Neutrophils and macrophages are also
prominent (p<0.001 versus both control and asthma). In
asthma, infiltration is milder. There is a trend for T cell
CD4+ predominance but it does not reach statictical
significance. Eosinophils are noted in both conditions
(p=0.007 and p=0.0007 for asthma and bronchiectasis
versus control respectively). However if eosinoplils are
expressed as a ratio of CD45+ cells, the difference from
control is significant for asthma only (p=0.008). Mucous
glands are abundant in bronchiectasis. We conclude that
inflammation in bronchiectasis is more marked than in
asthma and is mainly lymphocytic CD4+ while
macrophages and neutrophils are also prominent. Smaller
but significant numbers of activated eosinophils are
present.
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S13 SURVIVAL AND QUALITY OF LIFE FOLLOWING CRYOTHERAPY
FOR CARCINOMA OF THE BRONCHUS.

M.O. Maiwand, Y.P. Tai, S. Straughan

Harefield Hospital, Harefield, Middlesex UB9 6JH

At the time of diagnosis more than 80% of bronchial
carcinoma are inoperable. Therefore, only palliative
treatment is indicated. Cryotherapy has shown to be an
effective palliative treatment to alleviate distressing
symptoms of breathlessness, cough and haemoptysis in two
thirds of patientos. In this study survival time of 312
consecutive patients who received palliative cryotherapy
between January 1989 and December 1994 for inoperable
bronchial carcinoma is discussed.

There were 198 males 64% and 114 females 36% with a mean
age of 65 years (range 36-92) 81 patients (26%) were in
Stage IIIa, 175 patients (56%) in Stage IIIb and 56
patients (18%) in Stage IV. The type of tumours were
squamous cell 56.5%, adeno 23.5%, large cell 16.5% and
small cell 3.5%.

Cryotherapy was given using straight or right angled
rigid cryoprobe through a large Stortz bronchoscope or
flexible cryoprobe through a flexible bronchoscope,
depending on anatomical position. The probes were placed
on or in the tumour for three minutes and procedure was
repeated at two and six weeks. Immediate symptomatic
relief was observed in 67% of patients on the day of the
procedure. The overall survival rate was 54% 39% and 19;
at six, twelve and twenty four months.

Quality of life on 100 consecutive patients a sub group
of the 312 patients was studies using Rotterdam Symptom
checklist. Improvement in the overall quality of life
was 53.5%. Improvement in symptoms of fatigue,
depression and physical activity was 70%, 65% and 35%
respectively. Objectively there was 23.6% improvement
on FEV1 and FVC in 63% patients.

There were three post operative and one procedural deatht
Cryotherapy is effective, easy to perform with little
morbidity and mortality and improves quality of life.

S15 RADICAL RADIOTHERAPY FOR
NON-SMALL CELL LUNG CANCER IN
NORTHERN IRELAND 1986-1992

W J A ANDERSON, J J A MCALEER and S STRANEX

Northern Ireland Centre for Clinical Oncology, Belvoir Park
Hospital, Hospital Road, Belfast, BT8 8JR

All case five year survival for lung cancer in the United Kingdom
is quoted at 7%. Equivalent figures for the United states are
quoted at 14% (Gregor A, Macbeth F. Clin. Oncol. 1995; 7: 2-3)
This may represent differences in disease, treatment, or recording,
but critical analysis of current practice is justified. A retrospective
casenote review of 69 patients treated with radical radiotherapy
as a single modality treatment for localised non-small cell lung
cancer is presented. All patients had inoperable disease or were
unfit for surgery. Disease was T1-T4, NO-N2 and MO. The
majority oftumours (50) had squamous histology. Tumour dose
ranged from 45 to 67.5Gy delivered in 15 to 30 fractions, five
days per week over three to six weeks. The overall survival of the
69 patients treated was 32% at two years and actuarial five year
survival was 18%. The 36 patients with TI or T2 disease were
medically unfit for surgery and five year actuarial surxival in this
group was 9%/s. The 33 patients with T3 or T4 disease all had
disease at or near the carina and were relatively fit. Five year
actuarial survival in his group was 26%. Untreated non-small cell
lung cancer is uniformly fatal (Vrdoljak et al. Chest
1994;106(6):1797-1800). Radical radiotherapy may offer survival
benefit to the majority and cure to a few ofthose patients with
inoperable but localised disease. Patients who have T3 or T4
disease at or near the carina may benefit most.

S14 GEMCITABINE, PERFORMANCE STATUS AND SYMTOM
PALLIATION IN NON-SMALL CELL LUNG CANCER
(NSCLC)

H. ANDERSON, N. THATCHER, J. WALLING AND B. LUND.
CRC Department of Medical Oncology, University ofManchester,
Christie Hospital and Wythenshawe Hospital, Manchester, UK; Lilly
Industries Ltd, Basingstoke, UK; Rigshospitalet, Copenhagen, Denmark
PATTENT DATABASEF- Gemcitabine has been studied in 360 pts with
advanced, inoperable NSCLC. In these 4 phase II studies, gemcitabine
was given as a 30 minute infusion, once a week for three weeks,
followed by a week of rest. Starting dose was 800-1250 mg/M2. Gender
ratio was 2.9 males: I female. Performance status: 0(13/%), 1 (80%/.), 2
(7%). Histology: adenocarcinoma 49%h, squamous 41%, large cell 4%.
TNM staging: Illa 12%, IlIb 34%, IV 54%. The overall objective
reponse rate (all responses independently validated) in 332 evaluable pts
was 20%/ (95% CI 15.7-24.7%). Median survival was 8.1-9.2 months.
Toxicity was mild and reversible. SYMPTOM PALLIAT10N - Criteria
for monitoring disease -related symptoms were stringent: (1) symptom
improvement has to be maintained for at least 4 weeks to be considered
clinically relevant; (2) patients were coded according to the worst
symptom experienced between clinic visits irrespective of the duration
of the symptom; (3) no symptomatic treatment (eg steroids) was allowed.
Symptom improvement was more marked for those patients classed as
having moderate or severe symptoms before treatment: cough (73%),
chest pain (37%), dyspnoea (51%), anorexia (38%) and haemnoptysis
(100%). PERFORMANCE.SAILI- The patient's reporting of
symptom relief is supported by clinicians' assessments ofperformance
status. In one study, conducted jointly between Copenhagen and
Manchester, 31% of patients improved (defined by at least 4 consecutive
observations with scores better than baseline over a period of> 28 days.
Performance status remained stable in a further 67/o of patients, and
deterioration was seen in only 2% of patients. When data from all 4
gemcitabine phase II NSCLC studies were combined, 52% of patients
improved from level 2. CONCLUSIONS - Single-agent gemcitabine is
well tolerated and shows activity in NSCLC both in tenns of objective
response rate and symtomatic response rate, similar to that seen with
combination chemotherapy (with MIC, Cullen 1993) and palliative
radiotherapy (MRC 1991). The role of gemcitabine in the management
ofNSCLC deserves further evaluation in studies which examine
symptomatic responses and quality of life.

S16 EVALUATION OF RADIOTHERAPY FOR NON-SMALL
CELL BRONCHIAL CARCINOMA IN THE ELDERLY

C} PAlTERSON, M HOCKING*, M BOND* and C TEALE

Seacroft and Cookridge* Hospitals, Leeds

Bandgrmuai: Radiotherapy is widely used in the management of lung
cancer, studies have shown clear benefit in younger adults but the
has been little published on its use in the elderly.

Mehs: Rerospeive review of case notes for all paiets, aged 75
years and older, referred to the regional radiothea cente with a
diag s of n-small cell bronchial arcinoma over one year (1993).

Re£s: Of 135 patients referred, full informaion was available on
131 (96%), age range 75-87 (mean 79), all of whom were accepted
for tement. The main source of referral was from chest physicians
58 (44%), generl physicians 36 (28%) and tri 18 (14%).
Tissue diagnosis was obtdned in 91 (69%), and 31 (24%) patients
had known m ic disease. 123 (94%) patins had pllative
treatment over one week, or as a single fracto, ofwhom 106 (82%)
were trated as out-patiets. 26 side effect events we ed in 23
(17%) patents ofwhich 11 (9%) had dyphagia, 6 (5%) hadleta
and 5 (4%) had cough; 15/26 (58%) side effet were graded as mild.

Table: Symptoms & response to radiotheray in 131 subjects >75yrs
S Prevale G
Dyspnoea 63 (48%) 24 (38%)
Cough 50 (38%) 11 (22%)
Chest Pain 44 (34%) 24 (55%)
Haemo"tysis 42 (32%) 34 (81%)

£ihasin: Radiotherapy was usually simple and wel tolerated by
elderly patients with non-snall cel bn c Paliation of
haemoptysis was good but was less effective for dyspnoea and cough.
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S17 SMALL CELL LUNG CANCER - SURVIVAL IN
A DISTRICT GENERAL HOSPITAL

S J PEARCE

S18 INTER-HOSPiTAL FIBREOPTIC BRONCHIOSCOPY
AUDfT

G. ANDERSON, S.B. PEARSON, M. PEAKE, D. CLURRIE, S.
WILLIAMS and N. J. COOKE

Dryburn Hospital, Durham

SCLC carries a poor prognosis and the 20%/ or more long
survival (more han 3 years) claimed by some cente for
limited stage disease is often attributed to selection bias or
rigorous staging. Can comparable results be obtained in a
district general hospital (DGH)?
87cases of SCLC seen by one physician in the years 1987-
1992 were reviewed. Staging was clinical. 49 had limited
disease (one hemithorax). 43 of these were rated with one
of several intravenous protocols followed by radio-therapy.
Six had serious intercurrent disease or refiused
chemotherapy. Eight long survivors gave a survival rate of
19.6% in limited disease and 9.1% overall. Five long
survivors from 1982-1985 (for which total case numbers
were difficult to obtain) are lilcely to represent a similar
proportion. The pathology of all the long survivors was
reviewed. Ofthe total of 13, 1 has died of SCLC. Five who
relapsed were retreated, 4 with continued long survival.
In an unselected series of cases of SCLC clinically staged
and trated by a respiratory physician in a DGH it is
possible to achieve results comparable with the best
centres. Retreatment was important. The reason for our
relative success is obscure. Factors related to a consultant
based service may contribute.

S19 CHANGES IN THE P2 GENE SEQUENCE OF
NONTYPEABLE HAEMOPHILUS INFLUENZAE RECOVERED
LONGITUDINALLY FROM PATIENTS WITH BRONCHIECTASIS

A PYE, *B DUIM, *L VAN ALPHEN, R A STOCKLEY, **T F MURPHY
and SLHILL

Lung Research Laboratory, The General Hospital, Birmingham, UK,
*Dept. Med. Micro., Academic Medical Centre, The Netherlands and
"State of University of New York at Buffalo, USA

Nontypeable Haemophilus influenzae (NTHI) is the predominant
pathogen recovered from the lower respiratory tract of patients with
bronchiectasis. We have previously shown changes in the outer
membrane protein (OMP) profile of NTHI isolates collected at regular
intervals over a 12 month period from patients known to be colonised
wih this pathogen. In some patients, however, OMP profiles appeared
similar throughout the entire study period, suggesting that these patients
were persistently colonised with an identical strain.

In this present study phenotypically similar isolates recovered from
individual patients were Investigated further to determine any genetic
differences between isolates recovered during persistence within the
respiratory tract Genetic analysis was performed by amplifying the orrp
P2 gene using Enterobacterial Repetitive Intergenic Consensus (ERIC)
primers in the polymerase chain reaction (PCR) and also by determining
the P2 gene sequence using an automated sequencer (Applied
Biosystems, Model 373A). NTHI isolates recovered from 3 individual
patients were identical when analysed using SDS-PAGE analysis and
the ERIC primers, suggesting that each patient was colonised by a single
strain of NTHI. Sequence data, however, showed that in 2 of the 3
patients there were genetic differences in the P2 genes of individual
isolates. In the first patient 3 consecutive NTHI isolates were sequenced
and differences were observed in bop 4 of the 2nd isolate (1 amino acid
change) and loop 6 of the 3rd isolate (4 amino acid changes). In the
second patient 6 NTHI isolates were sequenced and multiple point
mutatlons (loops 3, 4 and 5) and amino acid deletlons (loop 4) were
observed. These results indicate that changes in the P2 molecule occur
frequently during persistent colonisatlon of the bwer respiratory tract of
patients with bronchiectasis, even though isolates appear phenotypically
similar. Since P2 contains a highly strain-specift immunodominant
epitope these changes may provide a mechanism for evasion of antibody
dependent clearance mechanisms.

Dqeamn Of Rzsatopy Medicine Of Leeds Generl
nflrmuy, P Gener Inmy, DewGtfy Genera Hospit
and P _iderfl Hospital Wakefield

Fotu hospitals undertook an observadonal &li ofnorma clinical
pactice to compare: (1) th neptive fbeoptic brontoo (FOB)
rate f sspected ci of the broncbs, (2) the tumou positie
bopsy rate fbr visible e oncba nm lie

Uni A entered 106 coa tive paents, B 200, C 101, and D
132. NofmlFOB rates variedfrom 35*/ inC to 49Vf/. in B, sing toan
overl neaive rate of45% in C to 64% B when the results ofnegie
specmns from abormal FOBs were inclded. Unit B had a
sigifcanlykywe rate of normal FOBs in patis thouglt to have a
high bl ihood of visible m 27%o with15%1s at A,
17/ C, and 10%/ atD (p<0.05). Tlis suggests the unit B had a tenency
to over prediction and pelip ovenaes FOB. In contra Unit C find
a greater pe ge of vile oma patie
consred to be unlikely to be posi cal, 40
with 18%/ at A, 20%/ at B, and 9%/ at D (p<O.01). Ila stgests a
tendency to under predio ofa poste FOB and thefio possly
missed dignosis. Centre C wm better abl to cmfirm the dagnosis of
nuliwxyrom he cntitditlogY and cytology spciinstae

firm visible t 9S% dinie or d fbr cna
compad with 86W/ at A, 81% at B, and 83% atD (p<.01).

The differnes in use of FOB and the resls bwee otre
raies a mber ofies (1) the seecton ofpats fbr FOB, (2) thees (1 ~and tosp a susod to obtai the

diaosis of cance, (3) and the e of those
canyang out FOB. his data serves as a baseline for the comas of
FOB use and the yield of o psy smples btw ce A
paal pahogical audit ofbdiopsy m n progress.

S20 EFFECT OF ASYIUTRIC DxMETErYL ARGININI (ADMA) ON
PSEUDlOONAS ARUGINOA (PA) INTERACTIONS WITH THE
RESPIRATORY MUlCOSA IN VITtO

RB DOWLING, A ROBICHAUD, PJ BARNES, PJ COLE AND R WILSON

Dept of Thoracic Medicine, Imperial College of Science,
Technology & Medicine, National Heart & Lung Institute,
London, SW3

NO is a widely distributed bioactive intercellular
messenger in human lungs. We have studied the effect of
the nitric oxide synthase (NOS) inhibitor ADMA on PA
interactions with the mucosa of nasal turbinate organ
cultures with an air-mucosal interface by scanning
electron microscopy (SEM). Tissue was preincubated with
ADMA (1,2 or 4x104M) for 30 minutes at 37°C prior to
bacterial infection. The results are expressed as the
mean percent surface area of the organ culture occupied
by each mucosal feature ± standard error.

Method mucus Damaged Ciliated
mucosa calls

Control
PA alone
PA+lxlO'
PA+2xl 04
PA+4xl04

6.3±2.4 5.4±1.9
18.0±5.7 *69.3±3.0
13.1±6.9 +#18.0±4.2
13.8±9.6 +16.4±6.0
5.4±3.0 +15.0±5.6

55.2±9.3
*2.5*2.1

#21.6±6.8
$55. 3±8.6
$35.5±15.7

NCC

33.1±7.7
*10. 2±40.
+47.3±9.1
14.5±6.2
44.1±11.6

* py0.02 versus control; # pO.O versus control;
+ pj0.02 versus PA alone; $ pj0.05 versus PA alone.

PA infection significantly increased mucosal damage
(ps0.02) and significantly (psO.02) decreased both
ciliated and non ciliated cells compared to control.
Tissue treated with ADMA alone did not significantly
differ from control. Preincubation with ADMA prior to
bacterial infection significantly (psO.02) reduced PA-
induced mucosal damage and at 2 and 4xl0M significantly
(psO.05) preserved ciliated cells compared to PA only
ADMA had no effect on either the number or distribution
of bacteria adhering to the respiratory mucosa. The
medium surrounding tissue infected with PA alone had
significantly (psO.02) higher nitrate levels compared to
control. Tissue pretreated with ADMA prior to bacterial
infection had lower nitrate levels compared to PA alone,
but these were not significant. We conclude that PA
infection of nasal turbinate tissue causes damage and NO
production. ADMA protects the epithelium against PA-
induced damage without reducing bacterial numbers,
suggesting that endogenous NO may contribute to this
damage.
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S21 THE CHEMOATRACTANT NATURE OF SPUTUM FROM
PATIENTS WirH BRONCHIECrASIS

M MIKAMI, C LLEWELLYN-JONES, S L HILL and R A STOCKLEY

Lung Immunobiochemicol Research Laboratory, The Generol
Hospital, Steelhouse Lane, Birminghom B4 6NH

Secretions from patents with bronchNectosis are chemotoctic for
neutrophils. It has been suggested that this Is primadly due to
Interleukin 8 (Richmon-Eisenstat et al, 1993: Am. J. Physiol., 24:
L413-L418), aithough other studies hove suggested thot LTB4 moy
also be a significont chemoottroctont in bronchial secretions
(Greatly et al. 1993; Thorox, h& 389-392). In order to investigate this
further we obtained 59 sputum somples from potients with
bronchiectosis (22 mucold, 24 mucopurulent and 13 purulent
samples).

Initial studies (n - 5) carried out with pure IL-8 and LTB4 Indicated
that they hod on additive effect on chemotoxis using the Boyden
chomber (IL-8 = 23.2 celis/field ± SE 2.8; LTB4 = 11.1 ± 2.8 and
together 32.7 ±7). Monoclondl antibody to IL-8 was abie to inhibit
the chemotoctic response to the mixture of IL-8 and LTB4
approprlotely (13.3 ± 4.1) and preincubation of neutrophils with the
LTB4 antagonist LY293111 removed the chemotoctlc contribution
of LTB4 (22.8 + 2.4).

Studies with sputum sol phase showed that the average
chemotoctic response to mucoid sputum (30.5 + 2.3) was less (p <
0.05) than thot to mucopurulent (33.4 ± 1.6) or puruient (35.4 ± 1.5)
sputum. On averoge 27.2 i± 2.5)% of the chemotoctic actMty of
mucold sputum could be obrogated by the antbody and this rose
(p < 0.0.1) to 38.1 ± 2.8 and 42.8 + 4.7% for mucopurulent and
purulent sompies respectively. The LTB4 antagonist reduced the
chemotoctic response to mucoid sputum by 26.3 ± 2.2% on
averoge and this was similar for MP and P somples. Approximately
30% of the chemotoctic actMty is not due to IL-8 or LTB4 but the
increosed chemotoctic actMty of MP and P samples is due to an
increosed contribution from IL-8.

S23 SIMULTANEOUS OESOPHAGEAL AND
TRACHEAL pH MONITORING IN BRONCHIECTASIS

I AHMED, J TRAN, C R K HIND, C C EVANS AND M J
WALSHAW

The Cardiothoracic Centre, Liverpool , L14 31B

Pidmonary disease associated wiff reflux
(GOR) is well descibed and is thought to be due to microaspiation
of gastric contens and/or neurogenic bronchoconsiction due to
ophageal exposure to acid.
We studied 19 bronchiectatic patients (5 Male), mean age 53 (rnge
35-72), with a recenty developed a tecnique of
simultaneous of traceal and oeophageal pH (Resp
Med 1994: 88;441-4). 12 patients had heatbun and 2 patients were
taking omepazole which was sopped for 48 hours pnor to the test.
The 2.5mm oesohaeal pH probe was passed via the nares and
positioned 5cm above the lower oesophageal sphina . The 1.5mm
trcha pH probe was passed togh the ancothyroid m bane
via a -13 gauge carnula and placed 2cn above the carina The pH
was measured for 24 hours and the patients kept a diay. Eight
patients had signIt GOR with a mean DeMeeste score of 59.5
(rage 18 to 144.8). None of these had tacheal
miaspiation (defined as tacheal pH < 5.5). Howeve, 7 ofthe 8
paients with sigiic GOR did complain ofheatbrn, nocumal
cough and disturbed sleep compared with 6 of 11 withou GOR
(p=0.13).
In patients with brondiectai GORis common but does not appear
to be ated with l a on Fter sudies are required
to assess the role ofGOR inbronchiectasis and benefits of
anfirefluxfema

S22 RELATIONSHIP OF SPUTUM IL-S TO CUNICAL STATE AND THE
NATURE OF THE SECRETIONS IN BRONCHIECTASIS

R A STOCKLEY, C LLEWELLYN-JONES, D A BAILEY AND S L HILL

Lung Immunoblochemical Research Laboratory, The General
Hospitol, Steelhouse Lane, Birmingham B4 6NH

Bronchial secretions from patients with bronchiectasis vary from
mucoid to purulent, depending upon the clinical status and/or
treatment. The nature of these secretions reflects their neutrophi
content wNch is itseff determined by cell recruitment.

Interleukin-8 Is believed to be the major chemoattroctant In
secretioris from patients with bronchiectasis (Richmon-Eisenstat et
al. 1993; Am. J. Physiol., 26. L413-L418). We therefore measured IL-
8 levels In the sol phase of sputum obtoined from patients with
bronchlectosis and related the concentration to the nature of the
sputum and cilnical status.

IL-8 levels showed a wide range of values from 0.4 to 54.4 nmdor.
The average level in 22 mucoid samples was 9.4. SE ± 1.4 nmolor,
which was significantly lower (p < 0.02) than the level In 24
mucopurulent samples (17.9 + 3.0) and 13 purulent somples (19.1 +
3.9). Nine patients experienced an acute exacerbation of their
condition associated with the development of increased sputum
volume and purulence. In these subjects the sputum I1-8 leveis did
not change from the stoble volues (17.6 ± 1.7). However oNy 6 of
the patients showed a cleor response with the sputum becoming
mucoid. In these the mean IL-8 concentration fell (p < 0.05) from
12.0 + 1.9 during the exacerbation to 6.2 + 1.7 at the end of
therapy.

These data suggest that significant concentrations of IL-8 are
present in bronchiectatic sputum even in the stable state,
atthough lower in mucold somples which may exploin their lower
neutrophil content.

S24 COMPARISON OF QUALITY OF LIFE (QOL) MEASURES,
PHYSIOLOGICAL MEASURES, AND EXTENT OF DISEASE MEASURED
BY CT SCAN IN BRONCHIECTASIS (BX)

C HAYNES, P JONES*, C O'LEARY*, R DOWLING, DM HANSELL,
PJ COLE, AND R WILSON

Host Defence Unit, Imperial College of Science,
Technology & Medicine, National Heart & Lung Institute,
London; * Division of Physiological Medicine, St.
George's Hospital Medical School, London

Patients with Bx are predisposed to recurrent or
chronic infections and commonly complain of fatigue,
the cause of which is uncertain. We have studied 69
patients by high resolution CT, and measured their
spirometry and exercise tolerance, to see if these
measures correlate with QOL. The large airways of each
lobe were scored for extent of Bx on a three point
scale, while the small airways were assessed by
transradiancy on a two point scale. Patients completed
the St. George's Respiratory Questionnaire (SGRQ), the
MRC Dyspnoea Scale (MRCDS), and a fatigue scale (FS).

QOL

SGRQ Syrn
SGRQ Act
SGRQ Imp
SoRQ Tot
MRCDS
FS

FEVi
(%pred)
-.258
-.318*
-.160
-.259
-.333*
.071

Shuttle
Test

-.222
-.583*
-.381*
-.482*
-.640*
- .267

Extent
of Bx
-.116
.057
.021
.061
.059

-.104

Transra-
diancy
.108
.281+
.132
.203
.325*
.010

Values shown are the Pearson r correlation coefficient
(*p<0.01; +p-0.02)

In addition to the results in the table, all SGRQ
components significantly correlated with the FS and
with the MRCDS (r values - 0.455 - 0.724; p<0.001).
Transradiancy correlated with extent of Bx (rz - 0.20),
FEV1 (%pred), and the shuttle test (p<0.01), but extent
of Bx did not correlate with the shuttle test. We
conclude that exercise tolerance, but not extent of Bx,
is a good predictor of QOL in Bx patients, and that the
structural abnormality of the large airways is not
directly responsible for their reduced QOL. Although
transradiancy correlates with dyspnoea and reduced
exercise tolerance, it is also a poor direct indicator
of QOL in these patients. Further investigation is
required to discover what reduces QOL in Bx patients.
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S25 BRONCHODILATOR REVERSIBILITY TESTING IN
ADVANCED COPD

J DANIELS, PS BURGE AND PMA CALVERLEY for the
ISOLDE Study Group

Heutlands Hospital, B ingham; Fazakerky Hospital/Dqetment
of Medicine, Liverpool, UK.

An as of brchodilator reversibility is recommended for
all p with advanced COPD, a significance res e being one
where the FEV1 rises by 200 mls or 10% predicted (ERJ 1995; 8:
1398). These guidelines are emprical and do not specify the drugs
to be used or the appropriateness of the reversbili aiteria. In the
ISOLDE study, 589 patents with stable COPD (75% M, age 64 (7)
yr) attended on 3 days for reversiilit testing. On day 1 400 mcg
Salbutamol was given by a spacer folkowed 30 minutes lat by 80
mcg rium (S/1). The order was reversed on day 2 (I/S) and
both were given together on day 3 (C). Sprometry was meared
before and after ech drug and all patents had <10% predicted
reversiblity to Salbutamol on day 1.
Visit FEV1 base(L) A FEV S(L) A FEV 1(L) FEVI final(L)
St/ 1.28 0.11 0.08 1.37
I/S 1.24 -0.26 0.13 1.11
C 1.19 - - 1.36
The differences in baseline and post-bronchodilator FEV 1 were not
sigificant between visits 1 and 3 and there was no diffleence in the
FEVI after the first agent on any day (1.36 - 1.39 L) suggestng
that differences m baseline tone were abolished. Unexpecdly tbere
were a large number of subjects where FEVI fell wben Saltamo
followed um. On days I and 2 the FEV1 inreased by
>200 mis in 30% of p , 24% responig to lpratropium. On
day 3 (C) 42% of patents showed reversibility <200 mis. These
data confirm that rev bility esting in COPD is best performed
using both Salbutaml and p om, hat the maxim post-
brnchodilator FEVI occus after serial testing and that the >200
mIs criteon is the more useful in severe COPD. The prdoxical
falls in FEVl after Salbutamol needs further investigation.

S27 HOME NEBULIZED THERAPY FOR PATIENTS
WITH CHRONIC OBSTRUCTIVE AIRWAYS DISEASE
(COAD): PATIENT ADHERENCE TO NEBULIZED
TREATMENT AND ITS RELATION TO QUALITY OF LIFE

C.M.BOSLEY, Z.M.CORDEN and G.M.COCHRANE

Departments of Psychiatry and Thoracic Medicine, United Medical
and Dental Schools, Guy's Hospital, London, U.K.

Adherence to home nebulized therapy was assessed in patients
suffering from COAD. 93 patients aged 44 to 76 (mean 64.9 yrs)
were recruited from the hospital nebulizer database. Patients' home
nebulizers were replaced with a nebulizer which recorded the date
and time of each treatment over a period of 4 weeks, after which
they completed a self-report quality of life scale, the St. George's
Respiratory Questionnaire (SGRQ).

Poor compliance was defined as taking less than 70% of the
prescribed dose (or 60% for those prescribed treatments 5 or more
times daily). Data was obtained from 82 patients. Mean
compliance was 56.8% (range 0-124%). 36 (44%) of patients were
poorly compliant and 46 (56%) were compliant. There was no
difference between the two groups in age or sex distribution.
Adherence was negatively correlated with the total score on the
SGRQ (p = 0.03).

The study shows that levels of compliance with nebulized therapy
are low in a large proportion of patients with COAD. Decreased
levels of compliance are associated with greater impairment in
reported quality of life.

S26 THE ASSESSMENT OF NEBULISED BRONCHODILATOR
TREATMENT IN COPD BY SHUTTLE WALK TEST AND
BREATHING PROBLEM QUESTIONNAIRE

V A VORA, D D VARA, R WALTON and M D L MORGAN

Department of Respiratory Medicine, Glenfield Hospital, Leicester
LE3 9QP

There is no uniformity regarding the choice of outcome measures for
the demonstration of benefit associated with home nebuliser
treatment in COPD. Previous guidelines have recommended serial
PEFR or FEV1, but patients often report subjective improvement in
functional performance and well being. We have compared
spirometry and home PEFR with a measure of performance (Shuttle
Walk Test SWT) and a disease-specific Quality of Ufe questionnaire
(Breathing Problems Questionnaire; BPQ) to assess the effect of a
1 month trial of nebulised bronchodilator. The study subjects were
45 consecutive patients referred for nebuliser issue by respiratory
physicians. We were able to evaluate 38 (25 male) subjects, mean
age 68.7 yrs (4 did not attend for follow up, 3 did not tolerate the
treatment). FEV1 FVC and BPQ were assessed before and after
treatment period. Twice-daily PEF was recorded through the whole
period. SWT with Borg scale dyspnoea and perceived exertion
scores were also measured in 16 patients. Mean FEV1 pror to
treatment was 0.86L (34% pred), mean daily PEF was 194 Umin
(47% pred). After 4 weeks only 7 patients had significant increase
in FEV1 (L160 ml), 10 patients had improvement in weekly average
PEF and 30 patients had improvement in BPQ (mean score
reduction 5.0, p=0.001, Cl = 1.9-7.9). Improvement in BPQ was
evident even in 18 of the 23 patients who had not demonstrated
prior bronchodilator reversibility. Mean SWT (pre 156 metres)
improved (post 206 metres, p=0.008) along with peak exercise
dyspnoea (fall from 3.8 to 3.0, p=0.001). Both the BPQ and the SWT
appear to be more sensitive outcome measures for nebuliser
assessment than conventional spirometry or peak flow recordings.

S28 AN OUTPATIENT BASED PULMONARY
REHABILITATION PROGRAMME IN PATIENTS WITH
SEVERE CHRONIC OBSTRUCTIVE PULMONARY DISEASE

R J WHITE, S T RUDKIN, J ASHLEY, G STEVENS AND J C
POUNSFORD

Department of Medicine, Frenchay Hospital, Bristol. BS16 ILE

Patients with chronic obstructive pulmonary disease (COPD) have
been shown to benefit from both hospital inpatient and home based
programmes. This is a study of the feasibility and effects of an
outpatient based programme in patients with very severe COPD.

33 patients with severe COPD were recruited. Criteria were FEV,
<40% predicted and MRC dyspnoea grade 5. They attended twice
weekly for 6 weeks for supervised exercise and education. 3 patients
failed to complete the programme, 1 because of an exacerbation, and
2 because of other health reasons. Quality of life was assessed by
the chronic respiratory disease questionnaire (CRDQ) and by the
hospital anxiety and depression scale (HAD). Exercise ability was
measured by the shuttle walkdng test.

There were significant improvements in 3 of the 4 dimensions of the
CRDQ as follows: mean (±SD) Fatigue 2.37 (4.5) P <0.01,
Emotional function 2.26 (3.78) P <0.01, Mastery 1.63 (3.05)
P<0.01. There was a small but not significant improvement in
dyspnoea. The HAD scale showed a reduction in anxiety 0.79
(±1.66) P<0.05 and in depression 1.0 (±1.89) P<0.01. The
shuttle walking distance increased from 135m to 149m (37.2)
P<0.05.

These results showed that an outpatient based rehabilitation
programme is feasible in patients with very severe disease and that
clinically and statistically significant improvement in quality of life
and exercise ability can be achieved.
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S29 OUT-PATIENT PULMONARY REHABILITATION:
OUTCOME AT COMPLETION AND AT SIX MONTHS
DL SMITH, SJ SINGH, SM REVILL and MDL MORGAN
Department of Respiratory Medicine, Glenfield Hospital, Leicester.
We have examined the effect of a out-patient based 7 week
pulmonary rehabilitation program (PRP) including elements of
education and exercise on performance of a symptom limited
incremental exercise test (the shuttle walking test), a treadmill
endurance test and quality of life as measured by the Breathing
Problems Questionnaire (BPQ) all performed prior to, immediately
after and six months following PRP. 36 patients (23 male, mean(SD)
age 62.2(10) years, FEVI 1.2(0.7) litres) with stable chronic airflow
limitation were studied. Mean distance walked during the shuttle test
increased following PRP (248(118) m vs. 298(123) m, p<O.001) and
remained increased at 6/12 (265(105) m) although the difference from
baseline to 6/12 follow-up was not significant. Mean duration of
walking during the treadmill endurance test increased immediately
folowing PRP (6.1(5.6) mins vs. 19.2(16.6) ins, p<0.0001) and
remained higher than baseline at 6/12 follow-up (20.5(18.4) mins,
p<0.000l). Mean Borg breathlessness score during the shuttle test
was significantly reduced both immediately following PRP (5.0(2.0)
vs. 4.1(1.7), p<0.05) and at 6/12 follow-up (3.8(1.6), p<0.02). Mean
Borg breathlesmess score during the endurance test was reduced
following PRP although not reaching statistical significance (4.0(1.3)
vs. 3.5(1.8), n.s.), at 6/12 follow up there was a significant reduction
(3.2(1.4), p<0.005). There was no significant change in total BPQ
score (pre-35.6(15), post-32.8(17.7), follow-up-37.3(18.4)) or in
fimctional and distress items of the BPQ (fimctional pre-28.3(13.5),
post-26.5(14.3), follow-up-30.4(15.8), distress pre-7.6(3.6), post-
6.6(4.4), follow-up-6.9(3.7)) either immediately following PRP or at
6/12 follow-up. However pre-PRP BPQ was correlated with baseline
lumg fimction (r = -0.51, p<0.01). A PRP produces measurable and
significant improvements in maimal and endurance exercise tests
which are maintained at 6 months follow-up. These improvements in
performance are not mirrored by improvements in any aspect of the
BPQ for the group as a whole.

S31 24 HOUR AMBULATORY PULMONARY
ARTERY PRESSURE MEASUREMENTS IN PATIENTS
WITH PULMONARY HYPERTENSION : Relation to
Posture and Activity

G W CHALMERS, S R BICKNELL, J S R GIBBSt and A J
PEACOCK

Pulmonary Vascular Unit, Department of Respiratory Medicine,Western Infirmary, Glasgow G11 6NT
tDepartment of Cardiology, Royal Brompton Hospital, London

Patients with a wide variety of lung diseases develop pulmonary
hypertension (PHT), but resting supine measurements of pulmonary
artery pressure (PAP) on a catheter table using a fluid filled catheter
may not reflect the true diurnal load on the right ventricle and
consequent morbidity. To address this question we studied 9
patients (6 with Scleroderma, 1 post pneumonectomy, 1 with Alpha-
1-Antitrypsin Deficiency, and 1 suspected Primary Pulmonary
Hypertension) using an ambulatory PAP recording system
consisting of a micromanometer tipped catheter and portable
recorder (Gaeltec, Isle of Skye Scotland). This system has
previously been used in the investigation of heart disease (Gibbs
JSR et al, J Am Coll Cardiol 1990; 15: 52-61) but not to our
knowledge in patients with pulmonary disease. Patients were
studied at rest in different postures (sitting, lying awake, sleeping,
and standing) and on exercise (steady state on cycle ergometer at
30% of workload at previously recorded V02 max. on air and with
supplementary oxygen). The results were as follows.

PAP (SEM) (mmHg)
Sleep Lyingawake Sitting

Mean 38.2(6.5) 45.1 (7.9) 37.4(7.4)
Staiding Exaciw
38.6(8.2) 48.1 (9.1)

Significant (ANOVA p<0.05) PAP changes in relation to posture are
seen from lying awake to sleeping, sitting and standing, as well as
from rest to exercise. Supplementary oxygen did not lower PAP.

It is evident that there may be considerable changes in PAP with
change in posture and activity in these patients. These changes may
be responsible in part for the variability in morbidity amongst
patients with similar lung disease. Ambulatory PAP recording
provides a useful way of measuring these changes.

S30 A SHUTTLE WALKING TEST TO ASSESS
ENDURANCE CAPACITY IN PATIENTS WITH
CHRONIC AIRFLOW LIMITATION

SM REVILL, MDL MORGAN and AE HARDMAN*

Dept of Respiratory Medicine, Glenfield Hospital, and *Dept of
Sports Science, Loughborough University, Leicester

The aim of this study was to develop a standardised field
walking test to assess endurance capacity in patients with chronic
airflow limitation (CAL). Ihe test is designed to complemet the
10 metre incremental shuttle walk test for the assessment of
maximal capacity (Singh et al 1992). It requires the patient to
walk around a 10 m course at a speed dictated by a signal from
an audio-casset. A range of speeds were recorded onto a series
of tapes, along with standardised instructions and a 2 minute
warm-up at a slower speed. The endurance speed remained
constant for the remainder of the ts (maxnmum 20 minutes).
The test is terminated if the patient fails to keep up the walking
speed, is too breathless or tired to continue. Six patients (male)
with CAL (mean age 64 yrs, FEV1 1.10 1) perfonned an
incremental shuttle walking test to predict peak oxygen
consumption (VO2peak), and on 3 separate occasions performed
an endurance test each at a different speed (randomised order).
The 3 endurance speeds were determined to provoke 3 levels of
VO2 (i.e. 75%, 85% and 95% of the predicted VO2peak).
Mean (SD) incremental shuttle distance 327 m, maximum heart
rate (HRmax) 125, Borg breathing score (BS) 4.7, Borg
perceived exertion score (PE) 13.2.
Level Time (s) HRmax BS PE
75% V02 801(445) 122(10) 4.0(1.7) 13.0(1.7)
85% V02 709(471) 124(14) 3.7(1.0) 12.7(2.4)
95% V02 254(142) 129(20) 4.3(0.5) 13.5(1.2)
The 85% and 75% levels provoked similar performances, whilst
the 95% level produced a higher heart rate response, and shorter
endurance time. The 95% level resulted in a manageable test
which would allow for improvement following an intervention.
Endurance testing in patients with CAL should be performed at a
higher percentage of VO2peak than nonnals.

S32 ENDOTHIUM-DEPENDANT VASODILATION IS

IMPAIRED IN PRIMARY PULMONARY HYPERTENSION

SJ BRETT, JSR GIBBS and TW EVANS

Unit of Critical Care, Royal Brompton Hospital, LondonSW3
6NP

Pulmonary vascular control may be modulated by
endothelially-derived factors, and it is thought that
endothelial function may be impaired in patients with primary
pulmonary hypertension (PPH). This study was designed to
evaluate the responses of patients with severe PPH, to an
endothelially dependant (substance P, SP) and a non
endothelially-dependant (adenosine) vasodilators.
Six patients with severe PPH (mean ±SEM baseline total
pulmonary vascular resistance, TPVR, 1949 ±164 dynes.
sec. cm ) were studied. Pulmonary and radial artery
catheters were inserted and each patient received
sequential infusions of SP (5-100 pmol/min) and adenosine
(5-50 gg/kgImin) in to the right atrium. Pulmonary and
systemic haemodynamic datasets were collected at each
infusion rate.
SP caused a marked fall in systemic vascular resistance but
minimal pulmonary vasodilation (mean maximal percentage
change from baseline in TPVR: SVR ratio 27.85± 6.5,
p<0.01). Adenosine caused a selective pulmonary
vasodilation (mean maximal percentage change from
baseline in TPVR: SVR ratio -9.85± 3.5, p<0.05).
These data suggest that endothelially-dependant vascular
control mechanisms are impaired in patientswith PPH.
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S33 CARDlAC FUNCTIONDURINGHYPOXAEMAL INMAN

DG KIFLY, RI CARGILL and BJLIPWORTH

Department ofClinical Pharmacology, Ninewells Hospital andMedcal
School, DUNDEE DDJ 9SY

Ventricular function is affected by changes in both systolic contractility and
diastolic filling. Although hypoxaemia is a common consequence of
cardiorespiratory disease, its effects on ventricular function are unknown.
We have therefore used combined Doppler-phonocardiographic techniques
to study these effects in healthy volunteers. Diastolic filling of each
ventricle was assessed in ten subjects from Doppler transmitral and
transtricuspid flow allowing calculation ofE/A ratios, isovolumic relaxation
time (IVRT) and E-wave deceleration time (EDT). Left ventricular systolic
performance was assessed in eight subjects from systemic haemodynamic
changes, Doppler aortic blood flow and standard systolic time intervals. All
parameters were measured at baseline (Sa02 >95%) and during moderate
(SaO2 85-90%) and severe (SaO2 85-90%) hypoxaemia. Systolic and
diastolic time intervals were corrected for heart rate changes according to
standard criteria.Hypoxaemia caused dose-related increases in cardiac
output, heart rate and mean pulmonary artery pressure, although stroke
volume and systemic arterial pressure were unchanged. There was
progressive impairment of left and right ventricular diastolic filling as
shown.

Baseline SaO2 85-90% Sa02 85-90%
E/A ratio LV 1.53+0.03 1.44±0.06' 1.24±0.02*t

RV 1.57_0.06 1.41±0.08* 1.22±0.07*t
IVRTc (ms) LV 70±4.3 78±5.3 79±6.4

RV 37±3.6 52±7.3 57±8.7'
EDTc (ms) LV 151±6.8 158±8.3 185±17.8't

RV 155±7.9 156±9.9 187±14.8t
* p<0.05 vs baseline, T p<O.05 vs moderate hypoxaemia.
Left ventricular systolic contractility was not affected during hypoxaemia as
measured by aortic mean and peak acceleration or by systolic time intervals.
Thus, hypoxaemia impairs diastolic but not systolic function in humans
which may reflect abnormalities in myocyte calcium transport. These
findings may be clinically important in determining the significance of
abnormal cardiovascular performance in hypoxaemic patients.

S35 THE ACUTE EFFECTS OF ADDED OXYGEN AND
CARBON DIOXIDE ON RENAL BLOOD FLOW IN
RESPIRATORY FAILURE

RA SHARKEY, EMT MULLOY and S O¶NEILL

Dept. Respiratory Medicine, Beaumont Hospital, Dublin 9, Ireland

Reduced renal blood flow (RBF) may cause oedema in COPD.
Hypercapnia reduces RBF, while the effect of hypoxaemnia is less
certain. We investigat whether improved oxygenation incread
RBF in hypoxaenic patients, and whether this effect was reversed
by increaing C02 levels. 13 patiens with COPD or intersitia lung
disease were studied, nean age (SD) 65.2(11.3)yrs. PaO2 was
7.6(1.45)kPa, PaCO2 6.05(1.21)kPa, FEVI 0.95(0.37)1, FVC
1.76(0.52)1. We measured RBF by duplex ultrasonography. The
pulsatility index (PI), was calculated; the PI vaies inrs with the
RBF. End-tidal C02 (ETC02) and SaO2 were monitord. The
subjects inhaled 02, titrad to bring their SaO2 to 90%, 95% and
98-99O, each for lOmins., then 0.51/niin C02 and later 1.011/in
C02 were added. The PI was re-nm led after each st

SaO2 ETC02 PI
Hypoxaemia 91.3(.97) 32.7(5.1) 1.06(.16)
Normoxaemia 95.4(.74)** 28.4(7.5) 1.08(.2)
Hyperoxia 98.3(1.03)** 28. 1(7.8) 0.98(.21)**
Hyperoxia+O.51CO2 98.2(1.00)** 36.6(8.3) 1.15(.23)
Hyperoxia+ IlC02 98.1(1.1)** 46.1(8.7)** 1.26(.2 1)*
*p0.01,**p0.001 change in variable from hypoxaemi
We conclude that RBF did not improve sic on n lising
the Sa02 to 95%. The RBF did improve with hypoi, but this
effect was reversed by the addition ofC02. This sugets that C02
levels should be n dclosdy when giving 02 theapy to
patients with cor pulmonale, as their RBF may fill secondary to
hypercapnia, fiuther ebating their oedena.

S34 EFFECTS OF HYPERCAPNI4 ON HAEMODYNAMIC,
INOTROPIC, LUSITROPICAND ELECTROPHYSIOLOGICAL
INDICES LN MAN

DG KIELY, RI CARGILL andBJLIPWORTH

Department of Clinical Pharmacology, Ninewells Hospital anid
Medical School, DUNDEEDDJ 9SY

The inotropic, lusitropic and electrophysiologcal effects of acute
hypercapnia in man are not known. Although the effects of
hypercapnia on the systemic circulation have been well documented
there is still some debate as to whether hypercapnia causes true
pulmonary vasoconstriction in v'ivo. Eight healthy male volunteers
were studied using Doppler echocardiography. After resting for at
least 30 mins to achieve baseline haemodynamic parameters (To),
they were rendered hypercapnic to achieve an end-tidal C02 of 7
KPa for 30 mins by breathing a variable mixture of C02/air (TI).
They were restudied after 30 mins recovery breathing air (T2).
Haemodynamic, diastolic and systolic flow parameters and QT
dispersion (maximum-minimum QT interval measured in a 12 lead
ECG) were measured at each time point. Hypercapnia compared to
placebo significantly increased\mean pulmonary artery pressure 14±1
vs 9±1 mmHg and pulmonary vascular resistance 171±17 vs 129±17
dyne.s.cm 5, respectively. Heart rate, stroke volume, cardiac output
and mean arterial blood pressure were increased by hypercapnia.
Indices of systolic function namely peak aortic velocity and aortic
mean and peak acceleration were unaffected by hypercapnia.
Similarly, hypercapnia had no effect on lusitropic indices reflected by
its lack of effect on the isovolumic relaxation time, mitral E wave
deceleration time and mitral E/A wave ratio. Hypercapnia was
found to significantly increase both QTc interval and QT dispersion:
428±8 vs 411±3 ms and 48±2 vs 33±4 ms respectively. Thus, acute
hypercapnia appears to have no adverse inotropic or lusitropic
effects on cardiac function although repolarisation abnormalities,
reflected by an increase in QT dispersion, and its effects on
pulmonary vasoconstriction may have important sequelae in man.

S36 HAEMODYNAMIC AND ENDOCRINE EFFECTS OF
ANPAND BNP Inv COR PULMONALE

DG KIELY, RI CARGILL andBJLIPWORTH

Department of Clinical Pharmacology, Ninewells Hospital and
Medical School, DUJNDEE DDJ 9SY

We have studied the effects of atrial natriuretic peptide (ANP) and b-
type natriuretic peptide (BNP) in eight patients with cor pulmonale
secondary to hypoxaemic lung disease. Each patient was studied
twice in cross-over fashion. After resting to reach baseline
haemodynamics, subjects were given a 20 minute placebo infusion,
followed by either ANP or BNP (3 pmol/kg/min then 10 pmol/kg/min
for 20 mins each). Responses were measured at baseline, after
placebo infusion, and following low then high dose ANP or BNP.

Baseline conditions were similar and placebo infusion had no
significant effects on either study day. Low dose ANP and BNP
significantly reduced mean pulmonary artery pressure (MPAP) from
baseline by 3.7±1.1 mmHg and 3.0±1.1 mmHg respectively. High
dose ANP and BMN further reduced MPAP from baseline by 7.1±1.1
mmHg and 7.1±1.6 mmHg respectively. ANP and BNP had no
confounding systemic haemodynamic effects and did not worsen
arterial oxygenation. Plasma aldosterone was significantly suppressed
by ANP (-156±48 pmol/l after low dose, -275±57 pmollA after high
dose) and by BNP (-92±36 pmol/l after low dose, -159±55 pmol/l
after high dose).

ANP and BNP caused dose-related pulmonary vasodilatation and had
favourable neurohormonal effects by suppressing aldosterone,
without worsening oxygen saturation or affecting systemic
haemodynamics. These actions might therefore be exploited as a
novel therapeutic strategy in patients with cor pulmonale.
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S37 THE RELAIIONSEIP BIVWEENMORNING PEFRAND
EXPOSURE TO MIfE ALLERGEN Der p 1

SCO TAGGART, A CUSTOVIC,RM GREEN, A SMITH,
MDCHAPMAN ANDAWOODCOCK

S38 NASAL NITRIC OXIDE IS INCREASED IN PATIENTS WITH
ASTHMA AND ALLERGIC RHINITISAND MAY BE MODUIATED
BY NASAL GLUCOCORTICOSTEROIDS

S A KHARITONOV, K K RAJAKULASINGAvM, B J O'CONNOR, S R
DURHAM and P JBARNES

North West Lumg Centre, Wyhenshawe Hospital. Manchest

House dust mite allergens play an important role in IgE-mediated
sensitisation, developmt of brnhialh ys veess and triggering
astdha attacks. People spend several hours each night sleeping in bed in
close proxumity to the allergen contined in the nmss, pillow and quil
and it is probable that tlis is the tim when the majority of expospn to mite
allergens occurs. Ths study invetigates the relationhip between aeposure
to mite allergen Der p 1 and eary moning PEFR in mite sesitive patients
wi asthwa.Thirty two n-smoking adult asthatics (mean age 40.2
years) patiate in the sudy. Patient were asked to record PEFR values
first ing in the moning for a period of 1 calendar month. Dust sanples
were collecd by vacuming bdding (pillows and quilt) and a 1 m2 area

of bedroom carpet and mattr for 2 minutes. Der p 1 was assayed by a

two-site immumomentic ELISA, and the results exp d as jg/g of fine
dust Twenty seven patients retured PEFR records. Individual

PEFR merment were exesed as percent ofpredicted values, and the
mean of all eordings was used forthe analysis. Mean Derp 1 level inthe
dust from beds was 9.13 lag/g,. There was a significant negative correlation
between Der p 1 in beds (mattss or beddng-higher of the two) and
percent predicted early moring PEFR (r=-0.38. p<0.05). No correlaion
was found betwe Der p 1 in bedroom carpet and PEFR (r=0.07). In
conclusion, early moning PEFR in house dust mite sensiive patients with
asdtma is inversly related to the concentration of mite allergens in the dust,
with bed being the most importnt site in the assesst of
exposur-response reionship.

S39 OXIDANT STRESS IN THE PLASMA OF PATIENTS WITH
ACUTE ASTHMA: ASSOCIATION WITH NITRIC OXIDE.

I. RAHMAN, E. SKWARSKA, W. MACNEE.

Respiratory Medicine Unit, Department of Medicine, Royal
Infirmary, University of Edinburgh, Edinburgh, Scotland.

An oxidant/antioxidant imbalance is thought to occur in asthma
associated with increased generation of reactive oxygen
species, from peripheral blood and airspace leucocytes. As
confirmation of the presence of increased oxidative stress in
asthmatics, we measured the plasma antioxidant capacity as
the Trolox Equivalent Antioxidant Capacity (TEAC). Lipid
peroxides were measured as thiobarbituric acid reactive
substances (TBARS). These variables were measured in normal
healthy non-smokers and in the acute and stable phases of
asthma. Plasma levels of lipid peroxides were significantly
elevated in both acute (4.6±0.8 j±moles/L, n=6, p<O.05) and
stable (2.2±0.4 pmoles/L, n=6, p<O.05) asthmatics compared
to normal subjects (1.4±0.2 gmoles/L, n = 14). This marker of
increased oxidative stress was associated with a decrease in
plasma TEAC values in stable asthmatics (0.84±0.12 mmoles/L,
n=7, p<0.01) and an even more profound decrease in acute
asthmatics (0.61±0.05 mmoles/L, n= 11, p<0.001), compared
to normal subjects (1.3±0.1 mmoles/L, n = 14. Plasma TEAC
increased within 48 hours but was still below normal by the
time of discharge. The reduction in antioxidant capacity in
plasma was not associated with any significant change in
plasma protein thiols, which accounted for the fall in TEAC in
acute exacerbations of COPD, but occurred concomitant with
an increase in nitrate in the plasma. These data confirm a
profound oxidant/antioxidant imbalance in the blood in
asthmatics which may have implications for the pathogenesis
of asthma and may be useful in monitoring the effects of
interventions with antioxidant therapy.
Supported by the Chest, Heart & Stroke Association Scotland
and the Norman Salvesen Emphysema Research Trust.

Department of Thoracic Medicine, National Heart and Lung
Institute, Dovehouse Street, London SW3 6LY

Nitric oxide (NO) is detectable in the exhaled air of human subjects
and its concentration is increased in patients with asthma. We have
investigated NO concentrations in the exhaled air and nasal cavities
of asthmatic patients with allergic rhinitis (n=-50), and those with
allergic rhinitis alone (n=22). Nasal and exhaled NO was elevated in
the untreated group of asthmatic patients with allergic rhinitis
(1441±76 ppb; 38±3 ppb; n=16). Nasal NO was significantly
(p<O.001) lower in patients treated either with inhaled (budesonide
dipropionate 200-800 jg daily; 892±57 ppb; n=15), or nasal
(beclomethasone dipropionate or fluticasone propionate 150-400 jg
daily for 2 to 3 weeks; 713±57 ppb; n=ll), or inhaled and nasal
glucocorticosteroids (836±119 ppb; n=8). Exhaled NO was
significantly (p<0.05) reduced in the same groups of patients (27±3
ppb; 14±2 ppb; 14±3 ppb, accordingly). Nasal NO was elevated in
untreated group of patients with allergic rhinitis (1527±87 ppb;
n=12), compare with an identical group of patients receiving nasal
glucocrticosteroids (681±34 ppb; p<0.001; n=10). There was no
difference in exhaled NO between these two groups. Regular
treatment of the untreated group with nasal glucocorticosteroids for
2 to 3 weeks caused a reduction in nasal NO (pre 1721±65 ppb,
post 741±66 ppb; p<0.001; n=5). However, there was no change in
exhaled NO levels in these patients. Measurement of nasal and
exhaled NO concentrations may be clinically useful in diagnosis and
management of allergic rhinitis. This work was supported by British
Lung Foundation (UK).

S40 INTER-RELATIONSHIP OF ENDOBRONCHIAL
INFLAMMATION AND RESPIATORY RESISTANCE IN
SEVERE STEROD TREATED ASTHMATICS.

D MACLEOD, E FRIEND, and P HOWARTH.

Uniesity Medicine, Geneal Hospita,
Southamon S016 6WX

We soug to clarify the inter-relation between acute
nchia and menicald in se

asthma. 17 seroid depede asma referals were sudid (mean
age 42.7 +/- 13.4 yn). All used inbld B2-6gonists +/- orad steroice
and all except one used inhaled sleoen. 12 wer s stodied 20
mines dW 400 ug sahUmol (Volumatic spaer dde ).
Baeine lower nd aira aled nftric oxide meswurem s
wae made. We choe o lly (Imlae tchniue, Jager) to
sud respiratory mechanics becuse many svere astmatics are
interant of spiromnety. Meas.) had exhaded NO les (pp)
were 17.2(10.7) in the lowe airway ad 37.s(22.4) in the upper

ara. Udsu Speste d= to
e~~~~~~~~bto nw s_ro of

and reilr mka we udA to

(frnspnc W4rag 5 - 5 Hz). Meanical we d evd
resne vaitnmaw negatitw ftv -

(range(s.): 0.93(0.68) - 0.48(0.17) kP&f/s for R54R35) ad raised
reso_nt f i (F, mea(s.d.): 24(8.5) Hz) typicd of

-pohnrudchr n Huwer, l*i,t wa low afer sWbtamel
(me(s.d) c nje as i: 27.6(29.3) - 4.6(11.6) br R5 - R35)
and sguiS ca pookug c_hane were o*n in RS, RIO, R20
andFres usn inp m re (P< .05).

We coaclude that mecanial ini ver steroid Utad
asthm is retl n d shows relative diss ciaton
fom mashers offtendmcin- aminWe postuate tha
laglybirrable mechauicl chane in sa airways maybes-
steoid - ad reflet strw*zl changes comoma upon
chronic nl MmaLn
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S41 HYPOTHALAMIC - PITUITARY - ADRENAL AXIS IN
CORTICOSTEROID RESISTANT BRONCHIAL ASTHMA

SJ LANE, R SWAMINATHAN* and TH LEE

Dept of Allergy and Respiratory Medicine, and Dept of Chemical
Pathology', UMDS, Guy's Hospital, London

We have examined whether the lack of clinical response to corticosteroids
seen in corticosteroid resistant (CR) bronchial asthma is reflected in
abnormalities of endogenous cortisol secretion and in the sensitivity of the
hypothalamic-pituitary-adrenal (HPA) in CR subjects by using a modification
of the standard dexamethasone suppression test in response to 0.25 and
1mg oral dexamethasone. Five corticosteroid sensitive (CS) and 5 CR
asthmatic subjects were studied on two occasions one month apart. On
the first limb of the study subjects received 0.25mg of oral dexamethasone
and on the second limb 1mg was administered. Urinary cortisol was
measured by fluorometry after extraction and plasma cortisol and ACTH
levels were estimated by ELISA and immunoradiometric assays,
respectively. One day 1, a 24 hour urine was collected for estimation of
urinary free cortisol. On day 2, a fasting blood was taken at 09.00 for
estimation of plasma cortisol and ACTH. At 23.00, 0.25mg (1mg) of
dexamethasone was taken orally by each subject. On day 3, blood was
taken at 09.00 and at 15.00 for similar estimations. The levels of unnary
free cortisol (nmoV24 hrs) and pre-dose plasma ACTH (ng/L) and cortisol
(nmol/L) were 199±42, 27.4±5.7 and 300±48 (mean±SEM) in the CS
group and 210±74, 23.4±6.7 and 263±32 (mean±SEM) in the CR group,
respectively (p>0.05 for all comparisons). Plasma ACTH and cortisol levels
were not significantly suppressed in either group after 0.25mg
dexamethasone but were equally suppressed in both groups to
undetectable levels by l mg dexamethasone. We conclude that
corticosteroid-resistant asthma is not reflected in an aitered secretory rate
of endogenous cortisol or in a different sensitivity of the HPA axis to
dexamethasone suppression.

S43 CHIANGES IN COUGH SENSTVITY AT ALTITUDE

PW BARRY, NP MASON, M RIORDAN and C (YCALLAGHAN

Dept. of Child Health, University of Leicester, Leicester LE2 7LXY
and Dept. of Anaesthesia, Royal Haflarnshire Hospital, Sheffield

Despite anecdotal reports of debilitating cough in mountaineers,
there have been no previs studies into cough at altitude. We
studied 43 members ofthe British Mount Evret Medical Expedition
to detmine if there is a change in cough fiequency and cough
receptor sesitivy on ascent to altitude. Subjts were studied at sea
level (UK), on arival at Mount Everest Base Camp, Nepal (BC,
5,300m) and after 6+ days at BC or higher. Cough fiequency was
measured by overreght r in of couh using a voice activat
portable cassette recorder. Cough thresholds were determined by
inhalaions of doubling conctrations of nebuised citric acid
(0.03125&/d1 to 4g/dl).
Overnight cough fiequenc incase from 0 coughs at sea level
(range 0 to 1) to 47 coughs (rnge 25 to 65) at 7000m. Cough
threshold was un on arrival at BC c ar to the UK
(geometric mean dice (GMD) 1.26g/d1 95% Cl -1.19 to 1.88,
p=0.25), but was significantly reduced after 6+ days at altitude
comared with the UK (GMD 2g/dl, 95% CI 1.46 to 2.74, p<0.001)
and comwed with afrival at BC (GMD 1.7gd1, 95% CI 1.08 to
2.69, p<0.05). Cough threshold was reduced in those with higher
acute mountain Sickne (AMS) scores on amval at BC, but the
significant reduction seen after the scond test at atitude was not
related to AMS score, oxygen strtion, blood carbon dioxide
tens or peak pto y flow.
Thse results show an incrse in cough frequency nd coughrecpto sensit at aitude. The mechaism fbr this chanp is
uncer, but may be due to crased iity of the reitory
trat, damagd frominhaling the cold,dry air at aliude, or resetting
ofthe centrl cough recepto occurring as part ofsclimatision.

S42 CONCENTRATIONS OF EOSINOPHIL CATIONIC
PROTEIN ARE INCREASED IN INDUCED SPUTUM IN
CHRONIC OBSTRUCTIVE PULMONARY DISEASE BUT
ARE NOT MODIFIED BY TREATMENT WITH INHALED
GLUCOCORTICOIDS

VM KEATINGS AND PJ BARNES

Departnent of Thoracic Medicine, National Heart and Lung
Institute, London SW3

Concentrations of eosinophil cationic protein (ECP) are elevated
in the airways of subjects with asthma and are reduced following
treatment with corticosteroids. We wished to determine the extent
of eosinophilic activation in chronic obstrutive pulmonary disease
(COPD) and to examine the effect of treatment with inhaled
steroids. We compared concentrations of ECP in induced sputum
with with those in asthma and control subjects. Concentrations
were elevated in the subjects with COPD (n=2 1) compared to
controls (n=1 6) and were comparable to those in asthmatics(
n=27), mean(SEM) 910.9(35.0), 515.7(36.9) and 36.4(1.8)gg/L
in COPD, asthma and controls respectively. In order to examine
the effect of inhaled steroids on eosinophil activation in COPD, 14
subjects with COPD were treated in a crossover manner with
inhaled Budesonide 800tg BD and matching placebo. ECP
concentrations were measured in induced sputum at the beginning
and end of each treatment period. There was no significant change
in cell counts or ECP concentrations (1462.6(177.0) and
1815.5(212.1)gg/L after placebo and Budesonide respectively).
This study demonstrates that there is active eosinophil activation
in COPD that is comparable to that seen in asthma, but that,
unlike in asthma, this is not modulated by treatment with
glucocorticoids.

S44 THE EFFECT OF DAILY CLIMATIC CONDTIIONS ON
PEAK EXPIRATORY FLOW RATE VARIABiITY IN CH ILDIREN

JE BRIGGS*, TK NlNANs, L NEVIN$, andP BUNDREDI

*Department of Geography, University of Lancaster sDepartment of
Paediatrics, Wirral Hospital NHS Trust, Arrowe Park Road, Upton,
Wirral, Department ofPrimay Care, University of Liverpool

Evidence that clmatic changes cause short-term fluctuations in admission
rates for respiratory conditions has been reported worldwide. We
correlated temperature, hours of sunshine, rainfall, humidity, and
barometric pressure with peak expiratory flow rate (PEFR) variability in
school children aged 8-11 years living on the Wirral 858 (62.9%)
children responded to the ISAAC sceening questionnaire. 106 cases and
80 controls were invited to take part in a follow up study. A case was
defined as a child with recurrent wheeze, persistent night cough (PNC)
or diagnosed asthma. Controls were asymptomatic children from the
same population. The children kept diaries monitoring AM and PM
PEFR between 19th June and 16th July 1995. Local weather data was
obtained from Proudman Oceanographic Laboratory, Bidston, WirraL
The daily mean % change in AM and PM PEFR was calculated for the
cases and controls and correlated with climatic conditions. The
prevalence ofwheeze, PNC and asthma was 86(43.5%), 62(33.3%) and
64(34.4%) respectively. For this case group correlation coefficients (in
brackets) indicated that humidity (-0.49, p=0.007), barometric pressure
(0.56, p=0.002), and hours of sumshine (0.43, p=0.022) significantly
affected PEFR variability while rainfall levels and temperature did not.
None of these results were significant for the controls. A regression
analysis was caried out on the case group for all five variables: x2 0.47
(only humidity and pressure were significant: p=0.018,and p=0.067
respectively). This was then repeated for the sigificant factors alone: re
0.40 (the probability values did not change indicating that they were not
significantly correlated). In conclusion we have shown that PEFR
variability in symptomatic children is significantly increased when
barometric pressure is raised or humidity levels are low and this supports
the findings ofprevious studies relating to admission rates.
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S45 SHORT TERM HEALTH EFFECTS OF
PARTICULATE AIR POLLUTION
J Wordley , S Walters*, JG Ayres+
* Department ofPublic Health & Epidemiology, University ofBirmingham
+ Chest Research Institute, Heartlands Hospital, Birmingham
Introducdon: Recent studies from North Ameica have identified consistent
associations between short-term fluctuations in particulate air pollution (PM10) and
both mortality and hospital admissions for cardio-mrspiratory conditions. We
sought to determine the nare and magnitude ofany similar association in the UK
and to estimate the potential public health benefit of limiting excursions of PM,O to
below various thresholds.
Methodr: The study period was Ist April 1992 to 31st March 1994. Air pollution
data were obtained from a national network monitoring station and weather data
from the University ofBirmingham Weather Service. West Midlands RHA
supplied daily total hospital admissions for residents ofBirmingham for asthma,
bronchitis, pneumonia, chronic obstructive puinonary diseas (COPD), acute
ischaemic heart disease (EID) , acute cerebrovascular disease (CVD), all
respiratory conditions and all circulatory conditions and daily total deaths (up to
3 1st December 1993) for COPD, pneumonia, all respiratory, all circulatory and all
causes. Multiple linear regression models were constructed which adjusted for day
ofweek, month, linear trend, relative humidity and temperature. Potential public
health benefits were calculated by predicting the number of admissions of deaths
that couldbe saved if, on each day the PM,,exceeded a threshold, it had instead
been kept at the ihreshold level.
Results: Same day 24 hour mean PM,0 was significantly associated with all
respiratory admissions, CVD admissions, bronchitis admissions and COPD deaths.
Pneumonia, all respaory admissions and asthma admissions were significantly
associated with three day prior moving average PM,,. PM,0 24 hours previously
was significantly associated with deaths from COPD, circulatory deaths and all
causes mortality but there was no association with IHD deaths alone. A 10 pg/n3
rise in PM,0 would result in a 2.4% increase in respiratory admissions, a 2.1%
increase in CVD admissions and a 1.1% increase in all causes mortality. The
increase in relative risk was linear without evidence of a threshold. The impact of
reducing PM,0 excursions to below 50 pg/im' would be small, representing less than
0.3% of respiratory admissions and 0.6% all causes mortality.
Conclusion: Ambient outdoor PM,0 in the UK is shows significant association
with indicators of mortality and hospital admissions. These associations are similar
in nature and magnitude to those found elsewhere. The estimated public health
effect of moderate excursions is small, accounting for under 1% of hospital
admissions and mortality over a two year period. This work was supported by a
grantfrom the Department ofthe Environment EPG/1/3/42.

S47 ORGANIC DUST EXPOSURES AND UPPER AND
LOWER RESPIRATORY TRACT SYMPTOMS.

J.C.G.Sim n RM'l Niven, C.A.C. Pickering, L.A. Oldham, H.M.
Francis, A.M. Fletcher. The North West Lung Centre, Wythenshawe
Hospital, Manchester, England.

Organic dust exposures are implicated in the aetiology of byssinosis,
allergic alveolitis, occupational asthma and the organic dust toxic
syndrome. Endotoxin a frequent contaminant of such dusts has been
identified as a possible aetiological agent. The results presented in
this abstract pertain to a cross sectional survey of 1032 workers in 9
different industries exposed to organic dusts during their work. An
interviewer administered questionnaire was used to document:
demographic data, previous and current occupational exposures,
smoking habits, previous respiratory illness and upper and lower
respiratory tract symptoms. The periodicity of respiratory symptoms
was then used to define them as work or non work related. Dust and
endotoxin exposures were assessed by personal sampling techniques.
Individuals were ascribed an exposure value specific to his industry,
site and occupation. One or more current work related upper and
lower respiratory tract symptoms were reported by 26.9% and
16.5% respectively. The highest prevalences being found in animal
handling. Using multiple logistic regression techniques possible
predictors (and their relative risks with a 95 % confidence interval)
of symptoms were elucidated. For both upper and lower respiratory
tract symptoms increasing dust exposures were significantly related
to the occurrence of symptoms: sig <0.0005 relative risk 1.16 - 1.67
and sig < 0.005 relative risk 1.14 - 1.79 respectively. These result
have implications for the tighter control of dust exposures in such
industries.

S46 THE ASSOCIATION OF RESPIRATORY SYMPTMS AND
LUNG FUNCTION WITH THE USE OF DOMESTIC GAS APPLIANCES

JARVIS D1, BURNEY P1, CHINN SI, LUCZYNSKA Cl, HALL R2,
HARRISON B3 AND STARK J4

1. Dept Public Health Medicine, UMDS 2. Dept Respiratory
Medicine, The Ipswich Hospital 3. Dept Respiratory Medicine,
West Norwich Hospital 4. Dept Respiratory Medicine,
Addenbrookes Hospital

Some studies suggest that adults who live in homes which
use gas stoves are at an increased risk of respiratory
symptoms compared to those who live in homes without gas
stoves (Helsing K et al, Env Int 1982;8:365-370, Ng et al, J
Epidemiol Community Health 1993;47:454-458). A stratified
random sample of young adults living in three towns in East
Anglia were surveyed to assess respiratory symptoms, lung
function and exposure to domestic gas appliances.

One year period prevalence (%) of symptoms

Women
wheeze
wheeze + SOB

woken by SOB

Gas Stove
No Yes

n=267 n=392
19.8 31.6
10.1 20.1
5.2 11.0

Men n=204 n=296
wheeze 27.9 28.4
wheeze + SOB 16.7 16.9

woken by SOB 9.3 7.6
*adjusted for age-group, smoking

Adjusted* Odds Ratio
(95% Confidence Limit)

2.07 (1.41 to 3.05)
2.41 (1.51 to 3.88)
2.32 (1.24 to 4.34)

0.95 (0.63 to 1.44)
1.00 (0.61 to 1.63)
0.96 (0.36 ao 1.34)

and town of residence

Women who used a gas stove or had an open gas fire had
significantly (p<0.05) reduced lung function (observed
FEVI/predicted FEV1 and FEV1/FVC ) when compared to
women who did not. These differences were not present in
men. Our observations show a significant association of gas
cooking with respiratory symptoms and impaired lung
function in women but not men living in East Anglia (This
work was supported by the National Asthma Campaign).

S48 THE IMPACT OF THE COSHH REGULATIONS ON
WORKERS WITH OCCUPATIONAL ASTHMA

S SIRIRUTTANAPRUK and P S BURGE

Department of Respiratory Medicine, Birmingham Heartlands
Hospital

The COSHH Regulations give specific guidance that employees who
are exposed to substances known to cause occupational asthma
should be under suitable health surveillance. Their employers also
have duties to inform, instruct and train the employees about the risks
and the precautions needed. The aim of the study was to evaluate
how the Regulations affected the employees who suffered from this
disease. 61 consecutive patients attending an occupational lung
disease clinic completed a questionnaire assessing the implementation
of the COSHH Regulations in their workplace. 72% were male and
82% were industrial workers. Fifty-one cases (83.6%) were sfill
working after the COSHH Regulations had been enforced in October
1989. Only 24 cases (39.3%) worked in smal firms (under 50
employees). More than half of the patients (52.5%) had occupational
health service at their workplaces. 27.9% had a pre-employment
enquiry about a history of asthma, 36.1% had regular health
surveillance by questionnaires, and 16.4% had regular lung function
assessment at work. 90.2% had never been informed about the risks
of getting asthma at work and 70.5% had never seen the safety data
sheets of the substances which they were exposed in their workplaces.
Although 40.7% of the cases had used personal protective device,
only 34.4% had been told and 19.7% had been trained how to use it.
The workers who should definitely be having high level surveillance
had tendency to be informed, instructed and trained more than the
rest. However, there were no significant statistical differences
(p>0.05) in term of the Regulations compliance in the following two

groups: a) between the cases who worked before the time of the
legislation enforcement and those after, and b) between workers in
large and small firms.
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S49 RISING INCIDENCE OF HIV-ASSOCIATED
TUBERCULOSIS IN NORTH LONDON

DR CHURCHILL, M NELSON, RF MILLER, IG WILLIAMS,
CJ SKINNER, JN SWEENEY, BS PETERS, M JOHNSON, DM
MITCHELL, and RJ COKER

St. Mary's Hospital and Medical School, Praed St., London
W2 1NY; Chelsea and Westminster Hospital, 369 Fulham
Rd., London SW10 9NH; The Middlesex Hospital,
Mortimer St, London WlN 8AA; The Royal London
Hospital,Whitechapel Road, London El 1BB; The Royal
Free Hospital, Pond Street, London NW3 2QG

We carried out a retrospective study of cases of culture-
proven tuberculosis in patients attending five HIV units in
North London between 1989 and 1994. 338 cases of
tuberculosis were diagnosed, and 2621 new cases of AIDS
were notified during the study period. The number of cases
of tuberculosis in patients with HIV infection increased
from 17 in 1989 to 87 in 1994, and the ratio of cases of
tuberculosis to new cases of AIDS increased from 5.5% to
19.7%.

There are a number of possible causes for the observed
increase in tuberculosis. Firstly, transmission of tuberculosis
may have increased, both nosocomially and in the
community. There may have been an increase in the
numbers of patients with HIV infection who were latently
infected with tuberculosis. More patients who were co-
infected may have been recognised because of increased use
of HIV antibody testing. Finally, an increased awareness of
tuberculosis per se may have led to more cases of
tuberculosis being discovered. Urgent investigation of the
causes for the increase in tuberculosis in patients with HIV
infection are needed.

S51 EVALUATION OF"SPOLIGOTYPING" AS AN
EPIDEMIOLOGICAL TEST IN THREE DIFFERENT OUTBREAKS OF
TUBERCULOSIS

M Goyal, J D A van Embden, D B Young and R J Shaw

Department of Respiratory Medicine, St Mary's Hospital Medical School,
London W2 I PG

An important factor in the control of tuberculosis is the ability to identify
outbreaks and track transmission of a particu!ar isolate of M tuberculosis.
Widespread use of DNA restriction fragment length polymorphism (
RFLP ) is hampered by the time consuming process of culturing the slow
growing mycobacteria and by the level of technical sophistication
needed. In the present study we have tried to evaluate the usefulness
of a simple PCR-based typing method to type M tubercubsis isolates.
The method relies on the in vitro amplification of a unique, highly
polymorphic locus in the M tuberculosis chromosome containing multiple
short Direct Repeats ( DRs ), which are interspersed by a variable number
of non-repetitive short spacer soquences. To examine the ability of
spoligotyping to provide rapid epidemiological information, samples from
three outbreaks were examined. In a community outbreak of isoniazid
and streptomycin resistant tuberculosis in patlents prosenting over a two
year period, spoligotyping of DNA from cultured organisms identified an
identical pattem in al four cases. In a hospital outbreak, DNA from
cultures of three drug resistant isolates revealed an identical
spoligotyping pattem and RFLP pattern. In the third outbreak, DNA from
three isolates from two staff members of a training centre and family
member of one of these staff members exhibited an identical pattem by
spoligotyping. To further examine whether spoligotying could be used
to type the organism directy from the clinical material, M tuberculosis
DNA was extracted from 8 sputum samples ( smear and culture positive)
and typed by spoligotyping. Six of the eight samples showed different
pattem but two of them shared the same pattem prompting further
epidemiological investigations. This study suggests that spoligotyping
may be a useful method to type organisms directly from cinical samples
and it may be useful for rapid screening of the M tuberculoi isolates
during tuberculosis outbreaks.

S50 TUBERCULOSIS NOTIFICATIONS IN HIV
POSITIVE INDIVIDUALS IN NEWIAN

J MEADWAY

Newham General Hospital, Glen Road, London E13 8RU

Chest Clinic tuberculosis (TB) notification
records for Newham district were examined for the
period 1 November 1988 to 31 March 1995. Twenty-
five notifications were for known HIV patients,
and case records were studied for these. Three did
not have a final diagnosis of TB and were
excluded.

Twenty patients had acquired HIV in sub-Saharan
Africa; one from a blood transfusion; and 12 men
and 7 women heterosexually. Two were homosexual
males infected in the UK. Thirteen patients were
found to be HIV positive at the time of their TB
illness, and only 8 were known HIV positive before
TB was diagnosed.

Absolute CD4 cell counts were 0 to 99 in 11 (50%)
patients at the time of TB diagnosis, 100-199 in
4 patients, 200-499 in 4 patients, and normal (500
or more) in two patients. Non-pulmonary TB
occurred in axillary glands, peritoneum,
pericardium, and blood culture; all in patients
with CD4 counts below 200. Four patients with
normal chest radiographs had MYcobacterium
tuberculosis isolated on culture; one had positive
blood culture and three positive sputum cultures;
one of these also had acid-fast bacilli identified
on direct staining of sputum. All four had CD4
counts below 100.

Mvcobacterium tuberculosis was isolated on
cultures from 15 patients; 14 were sensitive to
all first-line drugs, one showed primary
resistance to isoniazid alone and no multi-
resistant strain was identified.

HIV positive African patients in Newham may
present with TB, may present an infection risk
despite a normal chest radiograph, and do not have
a high rate of multiresistant TB

S52 THE UK MYCOBACTERIUM RESISTANCE NETWORK
1994

D BENNETT', J WATSON', M YATES2, T JENKINS3, S
McGUIRK', D HOWITT' and J HERBERT'

1 PHLS Communicable Disease Surveillance Centre (CDSC) 2
Dulwich Public Health Laboratory 3 Mycobacterium Reference
Unit

In order to characterise drug resistance trends for
Mycobacterium Tuberculosis Complex isolates more frequently
than under the five-yearly national surveys, all major
mycobacterial reference laboratories in the UK have agreed to
report to CDSC. An electronic system for regular reporting of the
relevant demographic, geographic, specimen site, sputum
microscopy, and antibiotic susceptibility information, based on an
agreed minimum dataset, has been piloted since January 1994.

A preliminary analysis of approximately 2800 deduplicated
reports received on initial M. tuberculosis complex isolates for
1994 indicates that resistance to isoniazid and rifampicin
combined (multi-drug resistance) was 1.5% compared to 0.6%
from comparable 1988 data. Increases were also seen in the
proportion resistant to isoniazid or rifampicin alone, and to more
than one first-line drug. Isolates from people of African and
Oriental ethnic origin showed the highest level of resistance to
one or more first-line drugs (18% and 20% respectively). No
significant differences in resistance were seen between isolates
from people of European and Indian subcontinent ethnic origin
(7.5% and 9.5% respectively).

Unexpectedly, all measures of resistance were significantly
higher among isolates from 145 HIV-seropositive patients;
resistance to at least one first-line drug was found in 15%,
compared with 8% among those not known to be HIV-
seropositive. Multi-drug resistance, resistance to rifampicin,
isoniazid and to more than one drug were also significantly higher
among this group.
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S53 Information needs and preferences of recedtly diagnosed
tuberculosis patients

L Sahhnan', P NC Elliot1, PD 0 Davies2, K Tocque3
' School of Pharmacy, Liverpool John Moores University, Byrom
Street, Liverpool, L3 3AF
2Tuberculosis Research Centre, Cardiothoracic Centre, Thomas
Drive, Liverpool, L14 3PE
3Department of Epidemiology, Public Health Laboratory,
Fazakerley Hospital Livexpool, L9 7AL

It is recognised that over the years patients have become more aware
of their health and prefer to take a more active part in their treatment
regimens. Effective communication is an essential part of the health
care professionals role in ensring compliance with treatment. The aim
of this study was to find out whether patients were satisfied with the
information received and what method of supplying information was
preferred.

Thirty patients, diagnosed with tuberculosis between January
1994 and January 1995, were interviewed and a questionnaire
completed. Comparisons were made between patients who had or had
not previously received a Patient Information Leaflet (PIL).

The majority of patients received information about their
medication (87%) mainly from Consultants but Pharmacists provided
40% of information. Just over half the patients (53%) were satisfied
with the information received. 67% preferred both oral and written
inf tion and those receving both were significantl better informed
about tuberculosis (t = 8.8, p <0.005). Only 30% of patients felt they
would use a computer based information system but 83% would be
willing to consult a Pharmacist drug information seIvice if available at
outpatient clinics. 37% of patients had sought information from
independent refirence sources.

The provision ofboth verbal and written information increases
the patients understanding of tuberculosis which should reduce
compiance problems stemming from a lack of knowledge.

S55 Outcome in children of wheezy bronchitics
and asthmatics: A role for factors other than atopy

G. CHRISTIE' SJ, ROSS2, D.J. GODDEN3,P.J. HELMS', J.S. LEGGE3,
J.A.R FRIEND3,NE. HA1TES4 and J.G. DOUGLAS3
Departments of 'Child Health, 3Thoracic Medicine,4Clinical Genetics
Aberdeen University and Aberdeen Royal Hospitals NHS Trust and
2Department of General Practice, University of Glasgow

Previous work has suggested similarities between relatives of
probands with asthma and wheezy bronchitis (WB)implying a common
genetic defect (Sibbald et al,Arch Dis Child 198055 354-357).

To investigate the hypothesis that the genetic factors underlying
asthma and WB differ we studied the children ofmiddle aged probands
with childhood asthma and WB in whom we have previously shown
significant differences in outcome in middle age (Godden et al Am J
Resp Crit Care Med 1994 149 106-112). Children of probands with
childhood asthma, atopy and continuing symptoms (group 1: 35
children), childhood wheezy bronchits-atopic and non atopic-without
continuing symptoms (group 2: 48 children) and asymptomatic non
atopic probands (group 3: 50 children) werestudied. 37% of the children
in group 1 had curret wheezing symptoms compared to 15% in group 2
(p<0.05). Current wheezing symptoms were significantly associated with
a methacholine PDO,FEV,<16pzmol across all three groups but airway
hypereactivity (AHR) did not differ between groups. Childrm in group
1 and children of atopic group 2 probands had higher total IgE levels
than children of non atopic parents in groups 2 and 3. Children of atopic
group 2 parents did not differ from other group 2 children in their
outcomes for symptos;, AHR or lung fimction. Logstic regression
analysis using current wheeze as the outcome variable and including
confirmed a significant reduction in the likelihood of current wheezing in
group 2 (OR 0.02, CI0.001 to 0.45).
Thes finding suggest that there are, significant difrences in
symptomatic outme for children of individuals with asthm and
wheezy bronchitisid t of the efes of atopy. This suggests that
theremaybe separt genetic fiacors specific to asthma and wheezy
bronchitis.
Supported by the Chest, Heart and Stroke Association (Scotland) and
Aberdeen Royal Hospitals NHS Trust

S54 A HIGH INCIDENCE OF EXTRA-PULMONARY
TUBERCULOSIS WITHOUT HIV INFECTION:
ASSOCIATION WITH AGE AND COUNTRY OF BIRTH

R L COWIE and J W SHARPE

Tuberculosis Services, 1403 - 29 St NW, Calgary, Alberta,
Canada T2N 2T9

All of the 348 patients with tuberculosis (TB) diagnosed in the
five-year period 1990-94, at the TB centre for the southern
half of the western Canadian province of Alberta, are included
in this study. A total of 166 (48%) had extra-pulmonary
disease (EPTB) with lung involvement only in the 17 cases of
miliary disease. Only two patients (both with pulmonary TB)
were known to have HIV infection and two additional HIV-
infected individuals were detected (but not identified) in an
anonymous unlinked study of the subjects with tuberculosis in
the whole Province. Thus the maximum prevalence of HIV
infection in the study population was 1%. EPTB and especially
superficial lymph node disease occurred in younger subjects
than did pulmonary TB (p < .0001). However EPTB was
most strongly associated with birth in Asia even though those
born in Asia tended to be older for each category of disease
than those born elsewhere in the world. Sixty-one percent of
the 182 Asian patients and 33% of the 166 patients born in
Canada and elsewhere had EPTB (p < .00001). Superficial
lymph node disease (LNTB) was diagnosed in 83 subjects, 4
in association with pulmonary TB who were not included with
the EPTB cases and one in association with renal TB. Sixty-
eight of those with LNTB were Asian. The population in this
region is similar to that documented in many parts of the
industrialised world and this study should serve to alert health
care professionals that even in the absence of HIV infection,
the incidence of EPTB is high and apparently increasing.

S56 Symptoms, atopy, bronchial hyperreactivity and
asthma diagnosis in adult siblings of probands with asthma
and wheezy bronchitis
G. CHRISTIEI, S.J, ROSS2, D.J. GODDEN3,P.J. HELMS',J.S. LEGGE3,
J.A.R FRIEND3, N.E. HAITES4 and J.G. DOUGLAS3
Departments of 'Child Health, 3Thoracic Medicine,4Clinial Genetics
Aberdeen University and Aberdeen Royal Hospitals NHS Trust and
2Department of General Practice, University of Glasgow

Many factors including atopy, smoking and family history of asthma
are believed to influence the occurrence of wheezing illness inmiddle
age. We have studied symptoms, atopy and bronchial hyperreactivity in
siblings of middle aged probands with histories of childhood onset
atopic asthma (group 1: n=29), childhood wheezy bronchitis without
symptomsin adulthood (group 2: n=23) and non atopic asymptomatic
individuals (group 3: n=48). Ages and sexratios in all three groups
were sinilar. There were no differences between the three groups in the
prevalence of cumnt or ever wheezing symptoms, smoking history or
bronchial hyperreactivity, however asthma diagnosis was commoner in
group 1 (p=0.05). Individuals in group I had significantly higher total
serum IgE levels or positive specific IgE results. Lgistic regession
analysis using current wheezing symptoms as the outcome variable
showed significant effects for positive specific IgE (OR 4.4, CI 1.3-
14.6),metiacholine PD20FEV,<16pmol (OR 3.56, CI 1.1-11.4) and
pack years of smoking (OR 1.06 per year, CI 1.01-1.11) however
neither family grouping nor asthma diagnosis was a significant
predictor of current wheezing symptoms. Curren wheezing atopic
status and lung function were significant predictors ofmethaholine
PD20FEV<l6pmnol ina logistic regression analysis although once again
family grouping had noeffict. These results suggest that, in middle
age, atopy and smoking are the stg influences onsym c
outcome, with lung function as an important additonal influence on
bronchial hyperreactivity. Family history does not appear to have a
significant effect on outcome inmiddle age although it may have a
significant effect on diagostic practices.
Supported by the Chest, Heart and Stroke Association(Scotland) and
Aberdeen Royal Hospitals NHS Trust.
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S57 Familial associations of atopic disease

C.M. McDougall G. Christie & P.J. Helms
Department of Child Health, University of Aberdeen

In common with many other areas the prevalence of atopic disease,
and in particular asthma, in North East Scotland is high and appears
to be increasing. Both genetic and environmental factors are
important in the aetiology of atopic disease. We have studied famihal
associations of atopic disease using a semi structured questionnaire in
children's fracture clinics. This setting was chosen to provide an
accessible but representative sample of school age children who
would be accompanied by a parent able to provide information on
other family members. Over 95% of the children approached agreed
to participate. 230 boys and 195 girls aged 5 to 15 years, together
with 421 parents were interviewed. 221 children (48% of boys and
57% of girls) reported a history of asthma, eczema or hayfever. 57%
of children with atopic disease had at least one parent with asthma,
eczema or hayfever and there was a highly significant association
between the presence of atopic disease in children and having one or
more parents with atopic disease (X2=33.6, p<0.001). Logistic
regression analysis showed a heritable influence on symptom
specificity, distinct from general atopic predisposition, with the risk
of a chiid having a particular condition greatest if there was a
parental history of the same condition. This effect was
predominantly maternal. Notably, only maternal asthma (OR 3.48,
95% CI 1.71-7.10), and not paternal asthma (OR 0.40, 95% CI 0.11-
1.37), significantly increased the risk of childhood asthma.
Increasing size of sibship had a protective effect on all three atopic
conditions although this reached statistical significance only for hay
fever in girls (OR 0.61, 95% CI 0.38-0.99). Our results confirm
those of other studies in suggesting an important polygenic genetic
effect on atopic disease including symptom specificity, in particular
an important maternal influence on asthma, together with increased
risk with increasing numbers of affected relatives. In addition there
are important environmental effects which are at least partially due
to influences associated with family size.

S59 THE PREVALENCE OF ATOPY AND REPORTED ALLERGIC
DISEASE IN TWO INNER CITY AREAS OF LONDON

C LUCZYNSKA, L WALKER, D JARVIS and P BURNEY

Department of Public Health Medicine, UMDS, St Thomas'
Campus, London SEl 7EH

The prevalence of atopy and respiratory symptoms was
investigated in 237 school children, aged 10-11, living in two
areas of London, Tower Hamlets (TH) and Eltham (E), as part
of a study on the effects of air pollution on respiratory
health. Skin tests were carried out using a panel of six
allergens: D. pteronyssinus, grass, cat, dog, trees, Alternaria,
Aspergillus and cockroach. The prevalence of atopy (a
positive test to any allergen) in children living in Tower
Hamlets was 52.5% v. 35.0% in children living in Eltham
(odds ratio (OR)=2.4, 95% confidence limits 1.6-4.8, adjusted
for sex, race and exposure to environmental tobacco smoke
(ETS) at home). With the exception of Alternaria, the
prevalence of skin sensitivity to all allergens tested was
higher in Tower Hamlets than in Eltham. Children living in
Tower Hamlets were more likely to be sensitised to grass
(unadjusted OR=l.9, p<0.01, Fisher's exact test) and cockroach
(OR=5.2, p<0.02). However, there was no difference in the
prevalence of wheeze (25% in each area), asthma (14.5% in
TH, 14.2% in E) or hay fever (24.2% in TH, 22.5% in E), but
there was a higher prevalence of eczema in children living
in Eltham (29.2% v. 16.1%, p<0.01, Fisher's exact test), as
reported by the children's parents or guardians. Sixty four
percent of children living in Tower Hamlets were exposed to
ETS at home v. 46% in Eltham; race was 36% white in Tower
Hamlets v. >99% white in Eltham; but these differences did
not explain the difference in atopy. We conclude that the
prevalence of atopy varies between the two areas of London;
the reasons are not explained and the variations are not
associated with differences in the prevalence of atopic
diagnoses, as reported by the children's parents or
guardians.

(This work was supported by the North and South Thames Regional
Health Authorities.)

S58 PARENTAL ATOPY AND RESPIRATORY
SYMPTOMS IN A COHORT OF 14-16 YEAR OLDS

NJ WMTiERS+, ST HOLGATE+ and JB CLOUGH*

+University Medicine and *University Child Health, Southampton
General Hospital

Previous studies of childhood asthma have suggested a close
association between the development of symptoms and maternal atopy.
The association with pateral atopy is weaker. This discrepancy may
be explained by paternal imprinting of the gene or genes responsible for
atopy (Cookson et al. Lancet 1992:340:381-384), maternal
modification of infants' allergic responses and under-reporting of
paternal atopy in questionnaires. We have investigated the association
between parental history of atopic disease and the presence of wheeze
and cough in a large cohort of 14-16 year olds.
A detailed respiratory questionnaire was sent to 3089 parents who had
previously returned a questionnaire concerning their child's respiratory
symptom status in 1987. The prevalence of wheeze and cough within
the cohort was determined using identical questions to those used in
1987. In addition, questions were asked to establish the presence of
asthma and hay fever in the children's genetic parents and history of a
doctor diagnosis of asthma in the children.
A total of 2342 (75.8%) questionnaires were returned. Lifetime
prevalence of wheeze and cough in the children was 27% and 16.4%
respectively whilst current prevalence (previous 12 months) of
symptoms was 18% for wheeze and 12.4% for cough. Five hundred
and fourteen (22%) children had a doctor diagnosis of asthma.
Maternal asthma and hay fever were both associated with current
wheeze (p<0.001 for both), current cough (p<0.02 and <0.001
respectively) and doctor diagnosis of asthna in the child (p<0.001 for
both). Paternal asthma also showed an association with current
wheeze (p<0.006), current cough (p<0.008) and doctor diagnosis of
asthma (p< 0.001).
Our results show that both maternal and paternal atopy are positively
associated with the development of respiratory symptoms and a doctor
diagnosis of asthma in adolescents.

S60 SMOKING AND RESPIRATORY SYMPTOMS IN A
COHORT OF 14-16 YEAR OLDS

NJ WITHERS+, ST HOLGATE+ and JB CLOUGH*

+University Medicine and *University Child Health, Southampton
General Hospital

The number of smokers in the United Kingdom has fallen in recent years,
but Govermment figures indicate that over 10% of all secondary school
children smoke regularly (Thomas et al. Smoking among secondary
school children in 1992. HMSO ). We have examined the association
between smoking, both active and passive, and the prevalence of
respiratory symptoms within a cohort of 14-16 year olds.
A detailed respiratory questionnaire was sent to 3089 parents who had
previously retumed a questionnaire concerning their child's respiratory
symptom status in 1987. The current questionnaire included questions to
determine lifetime and current prevalence of wheeze and cough, as well as
details of the other smokers living in the household, both now and in 1987.
A separate questionnaire, detailing current smoking habits, was addressed
to each child in confidence. A total of 2342 (response rate 75.8%)
respiratory questionnaires were retuned, whilst the response rate for the
smoking questionnaire was 2239 (72.5%). Lifetime and current
prevalence of wheeze were 27% and 18% respectively, and that of cough
16.4% and 12.4%. One thousand and eight (45%/o) children had tried
smoking, of whom 323 (14.4%) had smoked regularly during the previous
12 months.
Both current wheeze and current cough were more common amongst
children living with currently active smokers (p<0.03 and p<0.001
respectively). Childhood cough in 1995 was also associated with the
presence of smokers in the household in 1987 (p<0.003). Cough and
wheeze were more prevalent in children who smoked regularly (p<0.001
and p=0.0l5 respectively). Childhood smoking was more commwn in
households containing smokers in 1987 (p<0.00l) and in 1995 (p<O.OOl).
These results concur with studies in younger children which show that
parental smoking causes a higher prevalence of childhood respiratory
symnptoms. In 14-16 year olds this may, in part, be explained by the fact
that those children with smoking parents are themselves more likely to
smoke.
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S61 AUDIT OF SINGLE-VISIT OUT-PATIENT
CONSULTATION AND BRONCHOSCOPY SERVICE FOR
PATIENTS WITH SUSPECTED LUNG CANCER

PH JOHNSON, J DEWAR, J BRUNSKILL, L HEATH, IDA
JOHNSTON and WJM KINNEAR

University Hospital, Nottingham

Cancer services in the U.K. are currently the subject of
much reorganisation. Target waiting times are being set
for out-patient appointments, diagnostic and staging
procedures. In 1993 we set up a single-visit out-patient
consultation and bronchoscopy service to speed up the
investigation of patients with suspected lung cancer.
Between October 1994 and August 1995, 100 patients
(33 female) (mean age 63.8 years) were seen. In each
case the referring letter from the General Practitioner
raised the possibility of lung cancer, and we thought that a
bronchoscopy was likely to be the initial investigation of
choice.
42 patients were bronchoscoped on the same day.

Bronchoscopy was not performed in the remaining 58
cases for the following reasons: no further investigations
indicated (26), alternative investigation more appropriate
(1 6), not fit (1 2), logistic problems (3), patient refused (1).
The alternative investigations were lymph node aspiration
in 8 cases (7 done on the same day) and percutaneous
needle biopsy of peripheral lung lesions in 8 cases.
49 patients underwent a diagnostic procedure on the day

of their first out-patient visit. This reduced the total
number of hospital visits and shortened the diagnostic
process by several days. However those considering
setting up such a service should note that over half of the
spaces reserved for these patients on a bronchoscopy list
were wasted.

S63 AN ACUTE RESPIRATORY ASSESSMENT
SERVICE

JH GRAVIL, U FLANIGAN, A MACQUAT and RD
STEVENSON

Respiratory Department, Royal Infirmary, 84 Castle Street,
Glasgow G4 OSF

Exacerbations of chronic obstructive pulmonary disease (COPD)
are a common cause of emergency admission to hospital. We
designed the Acute Respiratory Assessment Service (ARAS) as an
innovative way of treating these patients at home. General
practitioners were informed of the service and encouraged to refer
patients for whom they might otherwise have requested
admission. We arrange transport to the respiratory unit, where
the patient has a chest xray, pulmonary function tests, sputum
culture, full blood count, oxygen saturation and arterial blood gas
analysis followed by physical examination. If well enough, the
patient goes home with a customized treatment package consisting
of antibiotics, steroids and a portable nebuliser. Thereafter the
respiratory nurse visits daily and assesses the patient's clinical
progress aided by portable spirometry and oximetry. The patient
is discharged from the service when fuly recovered. In the first
year we were referred 323 patients. 75% of the patients had
COPD, 12% had asthma and 2% bronchiectasis. We admitted
29%/ ofthe patients: 16% at the time of assessment and 13% later
during follow-up. 78% of referrals were allowed home and
followed up by the nurses. 53% of those patients managed at
home would have required admission to hospital if ARAS had not
existed, resulting in a saving of£90,000. By formally assessing
patients with exacerbations ofCOPD in hospital and selecting out
the severely ill, the remainder can be successfully managed at
home, avoiding unpleasant and expensive admissions to hospital.

S62 HOW IS BRONCHOSCOPY PERFORMED IN SCOTLAND?

EA MILLAR and Pd'A SEMPLE

Dq tn- t of General Wedcirie, Iwerclyde IRal Ihqpitl, Gr(emxck
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S64 AN AITIDIT TO EVALUIATE THE COSTS OF HOME VERSUS HOSPITAL

BASED TREATMENT OF CYSTIC FIBROSIS PATIENTS

J M LITTLEWOOD

Regional Paediatric Centre. St Janes's University Hospital, Leeds

This was a comparison of home-based and hospital-based intravenous (IV) antibiotic therapy.
Treatment was given for 14 days as parto1 the routine care of cystic fibrosis (CF) patients. Study
entry was restricted to patients who:

* were nornally treated at home.
Or

* for non-clinical reasons were usually treated in hospital (eg, parentsunwilling orunable to
administerIV antibiotics).

Across seven hospitals. 61 patients were allocated to one of thetwo groups according to the
preference of the consultng physician. There were 27 hospital-based patients (mean age 10 years)
and 34 home-based patients (mean age11 years). Due to the non-random allocation of patients,
the following results ate not a direct comparison of home-based and hospital-based treatment.
They are a comparison of the two care regimens when each is receiwd by a patient that a
consulting physician decides is appropriately treated with thattype of care. The comparison was
primarily based on theuse of health serviceresources, quantified financially. Other comparisons
centred on theburden of carebome by the parent (financial and non-financial), and the cost of a
CF nurse's time. Standard unit costs were used throughout. No measurements of efficacy were
made.

The health service resources comprised drugs, professional care, samples & tests, drug delivery
systems. disposable equipment and the "hotel" elenent of hospitalisation. The meancost per
patient was£2056 in the hospital-based group and£1601 in the home-based group;£455 more in
the hospital-based group.

The timespent by the parentcaringfor the patieat, consisted of travelling, visiting &receiving
visits from health service personnel, giving physiotherapy, giving & preparing injections and
visiting their child in hospital. The mean time per parent was 101 hours in the hospital-based
group and 50 hours in the home-based group. Parents completed a burdea of care questloanalre
at the end of the treatment period. On8 out of10 items a greater proportion of parentsin the
hospital-based groupreported problems during thetreaent period than in the home-based group.

Financially the parents in the hospital-based groupsufibred more than their counterparts in the
home-based group. Themean travel cost per patient was£152 in the hospital-based group md£45
in the home-based group. Additionally, a grater proportion ofparents reported financial problems
in the hospital-based group(89% opposed to 42%/6).
The mean CF aursecost per patient was£21 in the hospital-based group against£103 in the home-
based group.

Tosummanse:
The consumption of health service resources was lowerfor the home-based patients
The cost of providing a cystic fibrosis nurse was larger for the home-based group, but small
in comparison with thehealth service costs
In comparison with their counterparts in the home-based group, parents of patients in the
hospital-based group faced a financial penalty and. on average, 25 more hours per week of

care m.
Further economic analystsofthesedata will be performed.
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S65 ACTUAL COST OF ASTHMA PRESCRIBING IN
GENERAL PRACTICE ATEACH STIEP OF THE GUIDELINES

MG PEARSON, R NEVILLE, N RICHARDS, J PATIENCE,
SONDH S, WAGSTAFF B and WELLS N

Aintfe Chest Centre, iverpool, Tayside Cent for Geal Pratce,
Dundee, Compufile Ltd and Glaxo UK

The asthma guidelines st out the ntatmt process as teps of
increasing treatment intenity. Eimatin the teament cost at a given
Stp by e to published drug tarifs cannot make allowane fr
diffences in dose rcmmended, number of scripts collected, delivery
devices, or for branded and generc srnpts We have analysed the

ised prsAcribing rerds of 102 geal prces across the
UK who use the AAH Mkedtel couter systm 17,206 adult patients
received mt fr asthma in the 6 months to Mar 94. Pats
trated for COPE) wem excluded Each individual's prsciption record
was used to allocate tha pro to one of the guid steps. Each
individual's trtentrd was ten costed by Utkng into account the
facos above and a mean cost per month (in £) calated for each step.
Costs of each treatment are based on the BNF ofMarch 94. 15,649
(91%) patients could be alocated to a step. pThe men costs ofthe 9%
on nonguidelin atment was similar to the 91% but excluded fiom
the anal s bow.

~~~1-2 3a 3b 4 5
___amt -F - F-..B.7 2.4 3.06 6
Lwihstsoids I11.0 11.51

steroids 18.26 14.26 19.
Mieddlugs ~0.13 17.84 18.88~ 18.04Oral D D ~~~~~~~~~0.80

TiAL T4 T12.3 7Y10.4 31.751 36.82 45.33
The nean mnthl r t ippaii i W12.45,bthis
hides a nearly 25 fod diffeelabetween stepa 1 and 5. Beta-agonist
collection increases aoss the stes When the fiyres are correed
for the number ofpatients at each step, beta-agnsts rep t 15%,
low-dose inhaled ids 51%, high-dose inhaled ids 18%, oral
seroids 0.001% and other drug 16% of the toal asthma dru budgeL
These real presiing cost dife show that any econos
evaluation of asthma cae must strify fte asihm aon for
severity. Thus for eample GP's who 'attact' a popuation of more
'difficult' a cs will have higher prescribing costs

S67 GENERIC -v- BRANDED SALBUTANOL
I.J. Williamson, A. Reid, R.D.H. Monie, A.G. Fennerty,
E.M. Rim_mer - Chest Clinic, Southern General Hospital,
Glasgow.
Generic substitution of Ventolin lags behind that of

other drugs because patients may prefer Ventolin and the
lack of studies showing therapeutic equivalence with
generic drugs. The aim of this study was to assess
whether in clinical practice there was any difference in
efficacy between Ventolin and a generic salbutamol
(Norton Health Care) and to review patients own ;s;eEnent
of their relief inhaler.

Eligible asthmatics took Ventolin at least twice a day
for symptomatic relief. After a two week run-in period
patients were given, in random order, open Ventolin,
blinded Ventolin and the Generic - each for two weeks,
the latter two inhalers appearing identical. Diurnal peak
flow readings, post-inhaler reversibility and inhaler
usage were recorded daily. After each treatment period
reversibility was measured and patients asked to compare
their current salbutamol with their usual Ventolin on a 5
point scale.
Forty patients were enrolled, 11 dropped out in the

run-in phase, 29 completed. Drop-outs differed in no way
from those who completed. There were no significant
difference in any of the objective measurements between
the 3 inhalers eg: mean difference (95% CI) for blinded
Ventolin -v- generic: mean daily reversibility 1% (-1, 4).
Number of puffs of inhaler/24hrs 0 (-0.3, 1.0).

Nevertheless 55% of patients claimed to be able to
detect a difference in efficacy with positive and adverse
scorings spread between the 3 inhalers. Five preferred
blinded Ventolin and 6 the generic. 45% of patients
thought there was a difference between three preparations
of Ventolin (run-in Ventolin, the open and the blinded
Ventolin). 38% would not have liked at least one of the
inhalers to be prescribed by their GP.

Thus, in a clinical study of symptomatic asthmatics no
difference in efficacy between Ventolin and the Generic
were found. Patients own assessment of their relief
inhaler seems very subjective and the study highlights
the care required when changing a patients bronchodilator.
This my have particular implications for the forthcoming
change CFC-free products.

S66 HOW MANY ASIHMA DEATHS? THE NORTRERN REGION'S
CONFIDENTIAL ENQUIRY FOR 194

WT BERRILL, K JONES, D LEES, and DJ HENDRICK

Chest Unit & Regional Unit for Occupational Lung Disease, Newcastle General
Hospital, University of Newcastle upon Tyne

We report the findings of the Northern Region's Confidential Enquiry into Asthma
Deaths for 1994. The population sample comprised approximately one million,
living in the five districts of West Cumbria, East Cumbria, Northumberland,
Newcastle upon Tyne, and North Tyneside. The investigation was conducted
'prospectively' under the auspices of the National Asthma Campaign and the National
Asthma Task F;orce. To minimise the possibility of true asthma deaths escaping
detection, the coordinating panel maintained close contact with the respiratory
physicians in all five districts throughout the year, and all general practitioners were
questioned at the end of the year.

A total of 23 cases were reported to the coordinating panel in 1994, 12 subjects aged
under 65 years and 11 subjects aged over 65 years. Of these, 12 were accepted as
true asthma deaths (9 aged <65 years, 3 aged >65 years). In seven cases of accepted
asthma death there were substantial additional factors which were considered to have
contributed to the fatal outcome: in three, significant cardiac (including coronary)
disease; in two, both chronic obstructve pulmonary disease and obesity; and in one
each, solvent abuse with possible aspiration shortly before the fatal asthmatic attack,
and severe kyphoscoliosis.

If the nationally reported total of 2000 asthma deaths per year is correct, we would
have expected about 40 deaths attributable to asthma in this population sample. The
total of only 12 cases 'accepted by the panel therefore suggests that (1) there may
be important geographic differences in asthma mortality, (2) there is unsatisfactory
recognition (or reporting) of asthma death in the Northern Region, or (3) the national
figures overestimate true asthma mortality.

S68 EFFICACY AND SAFETY OF LONG TERM
TREATMENT WITH SALMETEROL IN ADULTS WITH
ASTHMA

P WILDING, J THOMPSON-COON, M CLARK, S LEWIS and A
E TATTERSFIELD

Division of Respiratory Medicine, City Hospital, Nottingham, UK

This single centre placebo control crossover study was conducted to
determine the efficacy and safety of salmeterol 50 ;tg bd (SALM)
over 6 months in patients with mild/moderate asthma on inhaled
steroid. 101 patients were randomised to receive placebo and SALM
for 6 months each with a I month washout after both treatment
periods. All patients were receiving at least 400 tg BDP/day or
equivalent at the study onset and took inhaled bronchodilators for
symptomatic relief. Patients kept a daily record of symptoms, drug
use and morning (am) and evening (pm) peak expiratory flow
(PEF). Clinic assessments included FEV1, exacerbation rates and
PD20 methacholine challenges. Patients adjusted their inhaled
steroids over the year according to specific guidelines designed to
maintain good asthma control.
86 patients completed the 14 month study; compliance was 92% for
both limbs. Geometric mean inhaled steroid use at the end of the
two treatment periods was 632 ;tg/day for placebo and 522 g.g/day
for salmeterol. SALM treatment was associated with a reduction in
inhaled steroid use (p<0.001), an increase in am and pm PEF (19
and 16 L/min), FEV, (0.129 L), use of relief bronchodilator and
symptom free days and nights. There was no difference between the
groups in the use of oral steroids or exacerbation rates, both of
which were low.
This study indicates that when salmeterol 50 Ftg bd is given to
patients who control their asthma and inhaled steroid use according
to guidelines it is associated with a reduction in inhaled steroid use
and an improvement in lung function and symptoms compared to
placebo.
This study was supported by Glaxo, the National Asthma Campaign
and the Asthma Task Force
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S69 GUIDEDSELF-MANAGEMENTREDUCESMORBIDrIY,TIMEOFF
WORK AND CONSULTATIONS FOR UNCONTROLLED ASTHMA IN
ADULTS

Mark L Levy, Monica Robb, Jo Allen, Carmel Doherty, Martin Bland * and
Robert JD Winter

Dertment of Medicine, Wellbouse NHS Tnrst, Wellhou Lane, Barnet, UK
and St George's Hospital Medical School', London, UK.
211 adults atending A&E for asthma were recruited, out of 940 Accident and
Emergency(A&F-) conul in a 13 month peiod, enr ised into a
controled study of provison of care by trained hospit nurses. 79/103 of the
active patits conslted the nures at leat once for slf-m ent advice usmg
a specially designed 'credit card'[NZ Mad 1993;106:336-338]. Analysis was on
an intention to tt bais. Resuls: a) A&E audit: There wer no differences
between those who declined and the who were entered or between the acive
and control oups in terms of entsy PEF, % beat PEF before and after teatmentin A&E, admiions, nebuled tha in A&E, prcription for steroids or the
numbers referred to hospital by their generalp . b) Interview, GP
audit and diary data: After entry, 35(34%) of active vs 45(42%) contros had
severe atacks(NS) during the 6 months. The active group increased their inhaled
topical steroids in 31/61(51%) vs 15/0(21%) attacks in controls (OR 3.91 95%
ci 1.8-8.4) and their use of rescue medication in 54/61(89%) attacks vs
53/70(76%) controls (OR 2.88 ci 1.1-7.9). Active patients had fewer days off
workdun controls in the first thr months (NS) and fewer episodes away from
work in the six months (NS) than the controls. Over 80% of general practioners
retuned extracts from their records. The active group had fewer routine
consultations: with the doctor (ci 0.02;0.43,p=0.03), the practice nurse
(ci 0.03;0.51,p-0.03), for uncontrolled episodes (ci -0.01;0.43, p=0.06) and
fewer hospital visits for uncontrolled asthma (ci -0.09;0.29,NS) than the controls.
Active patients had significantly higher and less variable PEF and significanty
lower and less vriable symptom scores (1 week diary data 6 months after entry).
b)The nurse eomutatlow (acive group): 37% were using a PEF diary at the
first consultation;thisincresed to 71% by the third. 79,65 and 59 patients in the
active group, attended or werephoned by the mnuse clinic once, twiceand three
time pectvely. bean reportedsymptom scores reducedsignificayfrom the
first to the third consutation (p<0.0001); inhaler technique scores increased
significantly (p<0.0001); the percentage of patients (reported) requiring daily
relief medication reduced. Conchldo: 1) Hospital-based specialist nurses
reduced asthma morbidity by improving patient self-management behaviour in
acute acs leading to reduced symptoms, less need for rescue medication,
improved lung fuxction, less time off work and fewer consultations with health
professionals. 2) Improvement in asthma morbidity resulted from structured
nurse consultations involving assessment, education, advice to change medication
and byinstruction oninhaler technique.
We acknowledge support from the National Asthma Campaign, Allen and
Hanbury's, Clement Clarke International, Astra and Fisons.

S71 CHARACTERISTICS OF AN ADULT HOSPITAL
ASTHMA FOLLOW UP POPULATION

C.J.WARBURTON, I.RYLAND and M.G.PEARSON on
behalf of the NATIONAL ASTHMA TASK FORCE

Aintree Chest Centre, Liverpool

The National Asthma Task Force have obtained
questionnaire data on the characteristics of
follow-up asthma patients from 21 adult
hospitals in 1994 (n=830). 24% of patients
were taking no anti-inflammatory medication
(NAI), 38% were on low-dose (LDIS) and 23%
were on high dose inhaled steroids (HDIS) and
14% were on oral steroid maintenance (OSM).
81% of all patients had a peak-flow meter at
home. Reported nocturnal wakening of more than
twice per week increased from 33% in the NAI
group to 54% in the OSM group (population mean
40%). A strong correlation between reported
weekly nocturnal wakening and reported monthly
nocturnal wakening was noted. Hospital
admission rates in the last year were 31% in
the NAI group, 29% in the LDIS group, 41% in
the HDIS group and 49% in the OSM group. 95%
of patients on anti-inflammatory medication
reported regular usage but despite this 36%
had had.a recent admission. Those patients who
reported that they took regular rather than
PRN reliever inhaler dosage had similar
admission rates. Self-management plans were
commoner in those patients with a hospital
admission in the last year (75% vs 25%).
Adult asthmatic follow-up patients are highly
symptomatic, and are at high risk of hospital
admission despite treatment. A significant
proportion of patients with a recent admission
are still not taking regular anti-inflammatory
medications.

Supported by a grant from the Dept.of Health.

S70 Can replar review for asthua reduce the risk of hospital
admision.

OsmLanM Friend JAR Legge JS Douglas JG
Thoracic Medicine Unit, City Hospital, Urquhart Road, Aberdeen

T1his paper examines how far patient co-operation with regular review
is related to asthma morbidity and hospital admission and whether this
is influenced by educational intervention.
Review attendance was assessed for 801 asthma patients referred to a
specialist chest clinic. 363 patients were randomised to GP shared care
and 438 were in clinic care. Patients were randomised between
enhanced education (N=390) and control groups (N=41 1). Patients
receiving enhanced education were sent four asthma management
booklets personalised to their own named medication.

Of the total 801 patients 371 (47%) did not attend all reviews (Poor
attenders). Poor attenders were younger, had better lung function
(p<O.OOl), were more anxious (HADS) (p<0.01) and reported
themselves more often as being careless and forgetful of their
preventive medication (p<O.OOl). Poor attenders reported more
disturbed nights before reviews they did attend (F=4.1, p=0.02).
Poor attenders took insufficient inhaled steroid prescriptions to
fulfil regular daily use of inhaled steroids, but underuse was not
related to higher rates of admission independent of review attendance.
Non attendance at review was significantly related to hospital
admission over 12 months (p<0.01). Educational intervention had no
significant effect on rates of review attendance. However, while non
attendance at review was significantly related to admission risk for
patients in the non education group (p<0.001) review non attendance
was not significantly related to admission among patients in the
educated group.
These results suggest that some medication underuse does not put
patients at risk, if they co-operate with regular review. Results also
suggest that the risk of admission for patients who are unwilling or
unable to co-operate in regular review may be minimised by
appropriate patient education and information.

S72 BISPHOSPHONATES IN CORTICOSTEROID-
DEPENDENT LUNG DISEASE: EFFECTS ON BONE-
DENSITY COMPARED WITH CALCIUM

K ANDERSON, SJ GALLACHER, T SPEEKENBRINK, R
BESSENT, and IT BOYLE

Respiratory Medicine and University Dept of Medicine, Glasgow
Royal Infirmary,84 Castle Street, G4 0SF

Bone density may be increased by bisphosphonate treatment in
patients with lung disease who are corticosteroid dependent and
have secondary osteoporosis, but the effect of the different drugs
of this class has not been compared. Lumbar spine (L24) and
femoral neck bone density was measured by dual energy X-ray
absorptiometry in four groups of patients before and after one
year of treatment with sequential oral etidronate and calcium
(n=22, median age 57.5yrs,4 males), intravenous pamidronate
(n=28, median age 58, 7males), oral clodronate and calcium (n=12,
median age 62.5, 5males), or calcium alone (n=12, median age
60.5, 4males). Estimated total corticosteroid intake was similar in
each group (mean+SE: etidronate 21+3g, pamidronate 39+7g,
clodronate 31+7g, calcium 20+5g, p'ns).

After one year no change occurred at the neck of femur, however
L24 density increased significantly for each drug (mean +SE:
etidronate 2.5+1.2%, pamidronate 4.3+1.3%, clodronate
5.7+1.7/%). No effect was found after calcium alone (2.8+2.6%).
Nosignificant difference in bone density was found between the
bisphosphonategroups (p-ns, ANOVA) though the response
was greater than calcium alone (p<0.01, ANOVA). These results
suggest that despite different potencies of bisphosphonates the
increase in bone density issimilar after one year of treatment.
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S73 Childhood asthma: changes in diagnostic practice
between 1989 and 1994.

George Russell, Maeda Omran

Department of Medical Paediatrics, Royal Aberdeen
Children's Hospital, Cornhill Road, Aberdeen AB9 2ZG

Between 1989 and 1994 the prevalence of wheeze in
Aberdeen schoolchildren increased by 28% from 19.8% to
25.4%, whereas the prevalence with which a diagnosis of
asthma was reported increased by 92% from 10.2% to
19.6%. There was therefore a clear increase in the
frequency with which a diagnosis of asthma was offered to
the parents of wheezy children (BMJ, in press).
We have now related the frequency of asthmatic symptoms
to the diagnosis of asthma in individual patients, using data
from the same cohorts of patients, each of over 4000
children.

In children who wheezed less often than 3-monthly, the
asthma diagnosis rate rose by 69.0% from 30.0%O to
50.7%. In contrast, in children who wheezed more often
that 3-monthly, and who had more than 6 attacks of
shortness of breath in the past year, the diagnosis rate for
asthma rose by only 1.9% from 92.6% to 94.4%.

It is concluded that over the past 5 years general
practitioners have become more willing to offer a diagnosis
of asthma to children with infrequent wheeze, but there are

still significant numbers of children with frequent
symptoms whose parents are unaware of the diagnosis.

S75 CHANGING PATTERNS IN HOSPITAL ADNISSIONS
FOR CHILDHOOD ASTHMA

A JONES, R THOMAS, S LLEWELLYN AND D EVANS

Singleton Hospital, Swansea, West Glamorgan

A descriptive study is reported which examines
hospital admissions for childhood asthma to a
District General Hospital over 12 months.
Changing patterns of admissions are noted and
compared to a previous study in 1985 (Conway &
Littlewood. Arch Dis Child 1985; 60:636-639).
Apart from increasing numbers 330 compared to
142, mean age of admission is lower 4.6 years

compared to 5.2 years with 66% of the current
study sample being under 5 years of age
compared to 56% in 1985. The sex ratio has
changed from male to female of 2.2:1 to 1.7:1.
The number of undiagnosed asthmatics from
primary care has fallen from 34 out of 110
(32%) to 49 out of 275 (26%), the majority 38
out of 49 (74%) of current undiagnosed
asthmatics being under 5 years. School
absenteeism has fallen from those missing 10
days or more in a year from 24 out of 58 (41%)
to 27 out of 92 (30%). Route of admission has
changed significantly from own GP currently in
127 out of 192 (67%) of cases compared to 52
out of 140 (37%); (95% confidence interval
(CI) .19 to .39). Self referral and A & E to
24 out of 192 (13%) currently compared with 72
out of 142 (52%) in 1985; (95% CI -.48 to
-.29). Medication prescribed 48 hours prior to
admission shows good overall GP prescribing.
Reasons for the increased admission rates are
explored which includes the clinical severity
of the disease, the influence of the doctors'
deputising services on admissions, compliance
with prescribed medication and availability
and use of GP services.

S74 CHANGES IN TREATMENT AND PERCEIVED
CONTROL OVER TWO YEARS FOR CHILDHOOD ASTHMA

YJ KELLY, BJ BRABIN, P MILLIGAN, D HEAF, J REID and
MG PEARSON

School of Tropical Medicine, Alder Hey Childrens Hospital, Sefton
Health, Aintree Chest Centre, Liverpool, UK

In two community based cross-sectional suveys of resirty
bealh in children in 15 pSnmy schools in 1991 (n= 1872) and
1993 (n=3746) we noted an incrase in the preval of 'doctor
diagnosed asdhma' but no change in the prevalence of resiratory
symptoms (Eur Resp J 1995. In press). We have ex the
asthma t s received by these childn and the parental
response to 'Is your child's asthma well controlled?'. More
chldren received asthma treatment in 1993 (11.1% vs 8.7%,
p<0.0l) and a greater p r of these received prophyladc
therapy (66.3% vs 51.6%, p<0.001). In 1993 there was an
increase in the on of pents who repored that their child's
asthma was well controlled, (88.6% vs 80.9%, p<0.001).
Children reported to have well controled asthm were more likely
to be on prophylactic wtrment (24.7% vs 13.4% in 1991, 33.4%
vs 29.5% in 1993). Not all children with symptoms received
treatment. For cde with the id of cough, whee and
breathlessness 58.3% in 1991 and 63.4% in 1993, were receiving
treatm of which 34.1% an 47.8% rspectively were on ashma
prophylaxis. In a two year period ovell symptom prevalence did
not change but more children were receiving asthma tment,
eseay prophyaxis which is with parents g
better control. There remains a large number of chilren with
symptoms but without treatment.

S76 A 4 YEAR FOLLWW UP OF 1549 CHILDREN WITH
ASTHMA RELATED FEATURES

R A CLARK, C MCCOWAN, F WARNER, R NEVILLE AND
I CROMBIE DEPARTMENTS OF RESPIRATORY MEDICINE,
GENERAL PRACTICE AND EPIDEMIOLOGY UNIVERSlTY
OF DUNDEE

A cohort of 1549 children were selected from 3148 identified as
having asthma related features in their case notes on review of
10685 records held by 12 representative General Practices (urban,
residential, rural) in Tayside by a Nurse Facilitator (BMJ 1995).
The 1549 represented a control group who were followed up by
"standard practice' for 4 years. 375 have never received asthma
medication, 33 only bronchodilators and 29 remain on the same
dose of prophylactic medication throughout. There has been a
progressive increase in prescriptions for inhaled steroids (1st year
103, 2nd 190, 3rd 259, 4th 333), courses of oral steroids (49, 55,
68, 83) and Salmeterol (0, 1, 16, 23) but a fall in chromoglycate
(98, 82, 61, 41) and theophyllines (81, 57, 55, 31). The
prescription of inhaled beta agonist remains steady. The number
on the BTS Childrens Step 3 (47, 87, 86, 124) and Step 4 (53, 100,
159, 180) have increased while those on Step 2 have fallen.
Children requiring prophylactic medication for the first time
increasingly tend to go on to the higher Steps, (Step 0 to Step 3,
[13, 10, 23] and Step 4, [17, 24, 28] ). Patient generated
consultations for asthma (596 to 1027), practice generated asthma
visits (573-695) have increased while GP consultations for non
asthma respiratory illness (1899-462), hospital out patient visits
(226-158) and emergency call outs for asthma (572-253) have
fallen. This suggests increased GP asthma orientated activitiy with
greater use of oral and inhaled steroids.
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S77 REPRODUCIBILY OF SPIROMETER AND
WRIGHT PEAK FLOW AND FEV1 IN PRIMARY
SCHOOL CHILDREN

CM SMITH, SC YONG, R WHITE, R PRIMHAK AND C
POWELL

University Department of Paediatrics, Children's Hospital,
Sheffield

Background The Wright Peak Flow (WPF) Meter is a robust
tool for repeated field measurements of lung function. Forced
Expiratory Volume in 1 second (FEV1) has been suggested as a
superior technique because of better reproducibility. However this
is based on peak flow measurements during spirometry.
Alms To compare the within occasion reproducibility ofWPF
compared to the FEVi in primary school children.
Methods We measured WPF, FEVI, and spirometer peak
expiratory flow rate (PEF) in 200 children aged 5 to 10 years using
a WPF Meter and a Mficrolab 3000 turbine spirometer. After
instruction each child perormed five attempts at each manoeuvre in
random order. The mean and the coefficient of variation (CV) for
each manoeuvre were calculated for each child. The CVs were
compared using paired t-tests for all 5 attempts, the first 3 and the
final 3 attempts. The study had a power of 90% to detect a
difference of 1.2% in CV between WPF and FEVi.
Results The geometric mean (95% C.I.) CV for WPF was 4.0
(3.7 to 4.4) and for FEVi was 4.0 (3.6 to 4.3). The mean (95%
C.I.) CV for PEF was 6.92 (6.3 to 7.6) which was significantly
higher than both the other parameters. The final three attempts
were more reproducible than the first three for WPF (p<0.02),
giving an improvement in CV of 0.7%.
Concluions Either WPF or FEV1 can be used in repeated
studies of lung function in primary school children. Spirometer
PEF measurements should not be used. The optimum technique
for WPF would be to perforn five manoeuvres, but there is little
disadvantage to using only three.

S79 CIRCULATING PLASMA ELASTASE BUT NOT
THROMBOMODULIN CORRELATES WITH PULMONARY
MICROVASCULAR PERMEABILITY IN EARLY LUNG INJURY

PT REID1, SC DONNELLY1, E CAMERON2, W WALKER2' GRANT3,
MacGREGOR5, MV MERRICK4 and C HASLETT1
Depanments of 1Respiratory Medicine, 2Cardiothoracic Surgery, 31ntensive
Care, 4Nuclear Medicine, 5Scottish National Blood Transfusion Service,
Edinburgh.

Neutrophil mediated endothelial damage resuiting in increased pulmonary
microvascular permeability is believed to represent a key early event in the
pathogenesis of acute lung injury and may be quantified by the detection of
radiolabelled plasma proteins (PAI). Circulating elastase represents a marker
of recent neutrophil degranulation and has been shown to correlate with the
development of lung injury. Thrombomodulin (Tm) is an endothelial surface
glycoprotein which may be proteolytically cleaved in response to vascular
endothelial damage; elevated levels have been demonstrated in
established ARDS. PAI was determined in 17 patients within six hours of
oesphagogastrectomy using a portable Mediscint system (Oakfield
Instruments, Oxford) with 10 MBq Indium-ill chloride and IOMBq
Technetium-99m. The value from both lungs was averaged (PAlave).
Arterial blood gas analysis and blood sampling were performed at the end of
the scanning period. The PaO2/FiO2 ratio and alveolar-arterial oxygen
gradient (D(A-a)02 were calculated. Tm was determined by an ELISA and
plasma elstase by radioimmunoassay. Patient group data is expressed
below as msan(SD).

PAlave PaO2/FiO2 D(A-a)02 Tm Ehstase
x10 3/min (ng/mlI) (ng/ml)

-0.2 49.7 13.3 39,9 68.1
(0.97) (14.9) (8.5) (7.7) (23.6)

Non-parametrlc statistical analysis demonstrated a signficant correlation
between the PAlve and the PaO2/FiO2 ratio (pw0.005, r-0.62), the D(A-
a)02 (p=0.02, r0.60) and circulating neutrophil elastase (p=0.01, r=0.58).
The relationship between PAl and Tm was not sIgnifcant. In conclusion,
pulmonary microvascular permeability is a contributing factor to disordered
post-operative gas exchange In this patient group. Tm does not appear to
provide a useful marker of pulmonary microvascular permeability In early
acute lung injury.

This work is supported by Chest Heart and Stroke, Scotland.

S78 YIELD FROM BRONCHOSCOPY IN CHILDREN

S.GODFREY, A.AVITAL, M.ROTSCHILD
and C.SPRINGER

Institute of Pulmonology, Hadassah University Hospital, POB
12000, Jerusalem 91120, Israel

Over the past 15 years we have perfonned 2165
bronchoscopies in children under the age of 18 years of which
32.3% were with the rigid bronchoscope, 61.5% with the
flexible bronchoscope and 6.2% were for the purpose of
bronchography. In the past two years 95.4% were performed
with the flexible instrument. An analysis was undertaken of all
159 flexible bronchoscopies perforned from January to
August 1995 in children (median age 2.3 years, 10th-90th
percentiles 0.3-12.8 years). The indication for bronchoscopy
was noisy breathing (26.4%), recurrent pneumonia (20.8%),
possible foreign body aspiration (15.1%), atelectasis or
bronchial toilet (1 1.9%), suspected pneumonia in an
immunocompromised patient (10.1%) and other reasons
(15.7%). Inspection of the airway was abnormal in 66.7% of
all patients and contributed to the final diagnosis in 71.7% of
them, especially in those with noisy breathing (100.0%),
possible body aspiration (100.0%) and atelectasis (68.4%).
Bronchoalveolar lavage (BAL) cytology was abnonnal in
84.6% of the 78 lavages performed but made little
contribution to the final diagnosis except in those with
recurrent pneumonia (63.6%). Bacteriological studies were
positive in 29.9% of the 87 specimens sent for analysis but
fungi were isolated in 43.7% of the immunocompromised
group. Together, the bronchoscopic findings, BAL and
microbiology contributed to management in a mean of 87.4%
(range 72.7-100.0%) of patients in the various groups.

S80 PROFILES AND PROGNOSTIC VALUE OF
INTRA-ALVEOLAR INFLAMMATORY MARKERS IN
ARDS ASSOCIATED WITH CARDIOPULMONARY
BYPASS COMPARED TO OTHER RISKS

CS BAKER, TW EVANS, JR PEPPER and PL HASLAM

National Heart & Lung Institute, Imperial College; Royal
Brompton Hospital, London, UK

Acute respiratory distress syndrome (ARDS) is induced by many
risk factors some affecting the lungs directly, others systemic.
The prognosis varies depending on the insult, but whether this
reflects differences in the underlying pathophysiologic processes
is unknown. We have investigated intra-alveolar levels of
inflammatory cells, protein and surfactant in patients with ARDS
associated with cardiopulmonary bypass (ARDS-CPB; n=9; 18
BAL samples) compared to patients with ARDS associated with
other risks (ARDS-Other; n=30; 45 BAL samples). The
ARDS-Other group included 12 patients with direct and 18
patients with systemic risks (20 & 25 samples, respectively).
Both ARDS groups had marked increases in BAL neutrophils (%
& /ml) and total protein (p<0.001) and reductions in the second
major surfactant phospholipid, phosphatidylglycerol (PG) (% &
/ml) compared with controls without lung disease (n=45;
p<O.OOl). ARDS-CPB differed from ARDS-Other in having
lower BAL albumin/ml (p<0.01) indicating a lesser degree of
alveolar epithelial permeability and trends toward lower total
protein/ml and sphingomyelin % indicating less tissue damage.
Non-survivors in the ARDS-CPB group had higher levels of
neutrophils (% & /ml) than survivors (7 v 11 samples; p<0.01).
By contrast, non-survivors in the ARDS-Other group had higher
total protein/ml (10 v 30 samples; p<0.025) but only a trend
towards higher neutrophils.

In summary, patients with ARDS associated with CPB may have
less alveolar epithelial damage than patients with other risks, and
the prognostic relevance of neutrophils is more notable.
7This work was supported by the British Lung Foundation and
Beazer.

A42

 on M
ay 23, 2023 by guest. P

rotected by copyright.
http://thorax.bm

j.com
/

T
horax: first published as 10.1136/thx.50.S

uppl_2.A
23 on 1 D

ecem
ber 1995. D

ow
nloaded from

 

http://thorax.bmj.com/


Thorax 1995:50(Suppl 2)

S81 MACROPHAGE MIGRATORY INHIBITORY FACTOR
(MIF) INDUCES INTERLEUKIN-8 (IL-8) RELEASE FROM BOTH A

MYELOID CELL LINE (MONOMAC-6 (MM6)) AND FROM
MONOCYTE DERIVED MACROPHAGES

SC DONNELLY1, RC BUCALLA2, A CERAMI2, and C HASLETT1

lRespiratory Medicine Unit, Univ. Edinburgh & 2The Picower
Institute, New York2.

We have previously shown that an elevated IL-8 level within the
alveolar airspaces of patients "at-risk" for the adult respiratory
distress syndrome (ARDS) is significantly associated with ARDS
disease progression (1). MIF has been shown to play a crucial role in
the acute inflammatory response in sepsis. More recently
macrophages have been shown to be an important source for MIF. In
this study we wished to investigate whether MIF stimulates IL-8
secretion from a myeloid cell line MM6 and from macrophages
derived from circulating aged monocytes.

MM6 cell line was obtained from the German Tissue Culture
Collection. Macrophages were obtained following 6 day cultures of
monocyte preparations obtained from normal volunteers (N=3).
Recombinant MIF was expressed in E. Coli BL21/DE3 and purified
via anion exchange & reverse phase chromatography. IL-8 was
assayed from collected 24 hour supernatants via standard ELISA
technique. MIF (llig/ml) and a positive control (Lipopolysaccharide
(10-7)) were used as stimuli for IL-8 secretion. Results of IL-8
measurements from 24 hour cultures are outlined below:

MM6 MACROPHAGES
Control 0.70 12.4
+ LPS 12.32 74.0
+ MIF 9.05 33.1

In this study we show for the first time that MIF is a potent stimuli of
IL-8 secretion from a myeloid cell line and from macrophages derived
from circulating aged monocytes.

1. Donnelly SC, Strieter RM, Kunkel SL et al. Lancet 1993;341:
643-647.

S83 THE p-55 TNF RECEPTOR IS ELEVATED IN
THE PLASMA AND BRONCHOALVEOLAR LAVAGE
FLUID (BALF) OF SUBJES WITH SARCOIDOSIS OR
CRYPTOGENIC FROSING ALVEOLITIS (CFA)

L. Armstrong and A.B. Millar

Lung Rarch Group, Dqmrtment of Medicine, University of
Bristol, Southmead Hospital, Bristol BSIO SNB

The inflammatory response is a protective n in hathy
individuals, but it may lead to pathological effects should it
become uncontrolled. Sarcoidosis and CFA are diseases
characterised by chronic pumonary in on. The cytokine
network in inflammation involves not only so-caled pro-
inlammatory cytokines such as TNF-a, but also anti-
inflammtory mediators such as IL-I0, and the soluble TNF
receptors. Using an ELISA we nlmured the presence of the
p55 receptor in the plm and BALF of subject with
sarcoidosis and CFA, with rewlts, expressed as mean ± sem, as
follows:

SARCOIDOSIS
CFA

CONTROLS

PLASMA
1.644 ± 0.178**
1.649 i 0.215**
0.421 i 0.055

BALF
1.482 + 0.522*
1.024 ± 0.590
0.553 i: 0.211

These data show that the p55 TNF receptor is elevated in the
plam and BALF of sarcoidosis CFA paents when

compared to heathy sujcs. Preliminary data suggests that the
alveola macrophage and blood monocyte may be the source of
TNF-R. This suggests that the p55 receptor may have a role in
nmoifyn the activity of TNF-a in lung disease,
although this may be icient to cool the infl tion in
these diseases.

S82 EFFECT OF INDOMETHACIN ON PMN ADHESIONIN VIVO

A E Barton, M Mikami, D L Bayley, C G Llewellyn-Jones and
R. A. Stocldey

Lung Reseorch Laboratory, General Hospitol, Birminghom. 84 6NH.

Neutrophils (PMNs) hove an important protective role in the
lung but have also been implicoted in the pathogenesis of
destructive lung diseases. One strategy to prevent diseose
progression is the use of non-steroidal anti-inflommatory drugs
which have been shown to have inhibitory effects on peripheral
PMN functions. In vivo treatment with Indomethocin inhibits
adhesion dependent PMN functions such as chemotoxis and
degronulotion but not superoxide production (Llewellyn-Jones,
AJRCCM; in press). This study was designed to assess if the effects
were reloted to changes in cell adhesion molecules.

Eight subjects were treated wih 25mg indomethocin, 3x
daily, for 14 days. PMN were sampled prior to treatment, twice
during treatment and after a two week woshout period.
Indomethocin caused a reduction in the chemotoctic response
(Boyden chomber) to a sputum pool from 30.3±1.5 cells/field on
day 0 to 24.4+3.3 (p<0.02) on day 7 and 18.9±2.0 (p<0.001) by day
14. A simiaor reduction was seen to FMLP from 24.7±0.9 on day 0 to
16.6±2.3 by doy 14 (p<0.01). Chemotoxis, meosured by the
agarose method, also showed a reduction (p<0.02) by day 14 in
response to IL-8 and FMLP. Indomethocin reduced (p<0.02)
fibronectin degrodation by resting cells (from 2.3 + 0.2 jg to 1.3±0.2
jig) and IL-8 stimulated cells (from 3.3±0.3 jg to 1.7_0.2 pg) on days
0 and 14, respectively. Following 14 doys of treatment, FMLP
stimulated neutrophil adhesion to fibronectin was reduced from
51.2±0.8% to 35.1+3.0% (p<0.02). This effect on adhesion was not
related to changes in the expression of CD I a. CD1 lb or CD18, as
assessed by flow cytometry. However, indomethocin Increosed the
expression of L-selectin on resting and stimulated PMNs after 14
doys from a mean channel no. of 4±0.5 to 6.4±1.1 and 1.4±0.1 to
2.3±0.3, respectively (p<0.05). Therefore effects of Indomethocin
on PMN function moy be regulated In port by chonges to
adhesion and L-selectin expression.

S84 THALIDOMIDE DECREASES TUMOR NECROSIS FACTOR-
ALPHA mRNA EXPRESSION AND PRODUCTION IN ALVEOLAR
MACROPHAGES FROM PATIENTS WITH A RANGE OF
INFLAMMATORY LUNG DISEASES

A WANGOO, J TAVARES, P DILWORTH, B MARSHALL, S KOTECHA,
M GOYAL and RJ SHAW Department of Respiratory Medicine, St. Mary's
Hospital Medical School, London W2 1PG

Tumor necrosis factor-alpha ( TNF-a) plays an important role in the
pathogenesis of inflammatory lung diseases. In a search for better anti
inflammatory agent that might prevent this process, we asked whether
thalidomide might modulate the production of TNF-a mRNA and protein
in alveolar macrophages. Eighteen patients underwent bronchoalveolar
lavage. Alveolar macrophages were cultured with medium alone, with
medium plus lipopolysaccharide (lug/mL) or with medium plus
lipopolysaccharide and thalidomide (4 uglmL). After 24-hour of culture,
RNA from cels was extracted for semi quantitative RT-PCR or slides were
fixed and processed for In situ mRNA hybridization and
immunocytochemistry. Supernatants were harvested for TNF-a
measurement by ELISA. There was a significant increase (p < 0.05) in the
TNF-a mRNA expression as assessed by semi quantitative RT-PCR and
in situ hybridization, percentage of immunostained cells and TNF-a
concentration in the supematants from alveolar macrophages stimulated
with lipopolysaccharide as compared to unstimulated cells . In
comparison, in cells incubated with lipopolysaccharide and thalidomide,
there was a significant reduction (p < 0.05) in TNF-cx mRNA expression as
assessed by semi quantitative RT-PCR as well as by in situ hybridization,
percentage of immunostained cells and TNF-a protein measured by
ELISA, in comparison to cells incubated with lipopolysaccharide alone. In
conclusion, the results suggest that thalidomide may be a potential drug
for the treatment of inflammatory lung diseases in which over exuberant
production of TNF-a has a key role in the pathogenic mechanism.
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S85 THE PREVALENCE OF HJV INFETION INADULTS
WiTH TUBERCULOSIS IN 1993 IN ENGLAND & WALES
JM WATSON ON BEHALF OF A PUBLIC HEALTH
LABORATORY SERVICE/BRITISH THORACIC SOCIETY
/DEPARTMENT OF HEALTH COLLABORATIVE GROUP

B d: The occurence of tuberculosis in patients with HIV
infection is well recognised and estimates of the cumulative
incidence of tuberculosis in AIDS patients have been published
from various centres. The prevalence of HIV infection in cases of
tuberculosis is more difficult to esimate but has direct relevance
to the approach to managemn t of patients with tuberculosis.

Methods: A survey of all notified cases of tuberculosis in England
and Wales was carried out in 1993, and adults (16-54 years)
notified in the survey were eligible for inclusion in an HIV
prevalence study using uninked anonymous sing methodology.
In addition, the survey database was matched against the registers
of cases ofAIDS, and of newly diagnosed HIV infections, reported
to the Public Health Laboratory Service AIDS Centre in London.

Results: 1059 (39%) specimens were received from patients
eligible for inclusion in the survey: 21 (2.0%) were HIV positive.
In a further 20 patients, who were not included in the HIV
prevalence survey, a positive EIV status result was indicated by
the reporting clinician. TI matching exercise with the AIDS and
HIV databases revealed an additional 21 HIV positive patients in
the tuberclosis survey not inchled in the HIV prevalence survey.
Finally 60 AIDS patients in whom tuberculosis was diagnosed in
1993, were not notified at all with tuberculosis.

Conclusions: The data suggest that a significant proportion of
adults with tuberculosis in England and Wales have HIV infection
and this should be considered in the approach to the management
of patients with tuberculosis. The majority of patients with AIDS
and tuberculosis are not being notified for their tuberculosis: this
failure may hinder appropriate local public health action.

S87 ELEVATED CHLAAIDUA PNEUMOIAE
ANTIBODY TRES ARE ASSOCIATED WITH
EXACERtBATIONS OF CHRONIC OBSTRUTIVE
PULMONARY DSE

PJ Cook, R WIse, D H o

Clinical Inv stion Unit and D tent of
Microbiology, CityH l, y Road, BImin
B1870H

We meured Chawnydie p h e 1gM an IgA
by mlcro4vImmnor1 cnce In 1,5 pt
admnited In 1593-4 (DuIng t tim, no sI
fluctuaton In de rat of aute C. pne m e on
was d_tbctWle In the lc populaton.) The d s
was ex on f COPD In 120% (goup A) and
acute, non-cardlovasculw, Non-pl nrdisease In
88-0% (group B). 724% of pat w Caucasian,
17-4% Asian an 1040% Afro-CarIan. 570% wer
male. The mean ae wer 704 yer (SD 74) In group
A ad56 year (SD 18-2) Ingroup B.

Antiboytire I ig cute Infecion (Ig 6512,
1gM 2S or gG sd e found In 132% of
group A an 61% of gup B. Th g ng
chronic or sig 1-ficAnt u Incton (1gG 6-256 or
IgA A) wer foun in 266% of group A ad 134% of
group B. The differc In acute and preous
Inftion betwn g and B wer both
sig on X2 alis (p '*o001)
We conclude ma C. pn --monbae hI tio frequenAy
complicates COPD, and may be In
exacwbaton

S86 TREATMENT OF PULMONARY INFECTION BY
MYCOBACTERRUM - AVIUM INTRACELLULARE (MATS),
MYCOBACTERIUMMALMOENSE AND MYCOBACTERIUM
XENOPI: A COMPARISON OF RIFAMPICIN PLUS
ETHAMBUTOL vs RIFAMPICIN, ETHAMBUTOL AND
ISONLAZID

I A CAMPBELL

On behalfofBTS Research Committee, Sully Hospital, Cardiff

Rifampicin (R) and Ethambutol (E) are active in vitro and in vivo
against opportunist mycobacteria. Isoniazid (H) has little in vitro
activity against these organisms, but is usually included in treatment.
In this prospective, multicentre trial patients with pulmonary infection
and clinical and/or radiological evidence of disease, who were not
HIV +ve, were randomised to two years oftreatment with Rifampicin
plus Ethambutol (RE) or with Rifampicin, Ethambutol and Isoniazid
(REH) and followed up at three monthly intervals to the end oftreat-
ment. Intake extended from October 1987 to December 1992, with
211 patients entered by physicians in Britain, Denmark, Finland,
Norway and Sweden. 107 received RE and 104 received REH, there
being no significant differences in pre-treatment characteristics
between the groups. 10 RE patients died during treatment (I due to
the infection) compared with 17 in the REH group (5 due to the
infection), p = 0.19. 14 from each group were withdrawn by month
24, 13 of these 28 because ofunwanted effects of drugs (9 E, 1H,
3REH). Thus 83 RE and 73 REH patients completed treatment
according to protocol, ofwhom 19 and 9 respectively still had
positive cultures at months 21 and/or 24 (p = 0.13). 30%/ ofthose
with M. xenopi died, compared with 13% with MAIS and 7% with M.
malmoense. 25% ofthose with MAIS had positive cultures at the end
oftreatment, compared with 7 - 8% ofthose with M. malmoense and
M. xenopi. Infection with M. xenopi is associated with the highest
mortality whereas MAIS is the most difficult to eradicate. Although
therapy with REH tended to produce better bacteriological results
there was a suggestion that RE patients were less likely to die during
the two years of treatment. Follow-up will continue for three years.

S88 A COMPARATIVE STUDY OF AMOXYCIL-
LIN AND CLARITHROMYCIN FOR INITIAL TREAT-
MENT OF 442 ADULTS WITH COMMUNITY ACQUIRED
LOWER RESPIRATORY TRACT IN CTIONS (LRTI).

J.T. MACFARLANE, J. PREWElT, P. GARD, A. GUION.

Respiratory Infection Unit, Nottingham City Hospital. NG5 1PB.
Arnold and Stenhouse Medical Centres, Arnold, Nottingham.

Acute respiratory infections are a major problem being the
commonest reasons for GP consultations. Although Amoxycillin
remains the usual initial treatment, other antibiotic choices have
been suggested because of descriptions of newer and atypical
pathogens and rising antibiotic resistance to Ampicillin.
We studied consecutive adults fulfilling a standard definition of
LRTI presenting to 14 GP s in two neighbouring practices.
Antibiotic therapy (Amoxycillin 250 mgs t.d.s. or Clarithromycin
250 mgs b.d. for seven days) were allocated in a random, single
blind manner. 442 adults were studied, the profile of the 221
receiving Amoxycillin (A) (median age 46 years; median symp-
tom duration 7 days; no prior underlying disease 58%) were very
similar to the 221 receiving Clarithromycin (C) (age 47; symptom
duration 7; previously well 54%). There was no difference in the
out-come of the two groups as shown by reconsultation with the
GP within either four weeks (20% for A; 25% for C) or three
months (31% A; 36% C), return to normal activities (six days for
A, five C) or work (five days for A and C) or speed of symptom
resolution. Compliance was good (91% A; 93% C) and reported
side effects were similar for both groups with no increased gas-
trointestinal complaints for the macrolide.

We conclude that LRTIs have considerable impact on patients
lifestyle and GP work load but we could demonstrate no advan-
tage in the use of Clarithromycin over the currently accepted
standard antibiotic, Amoxycillin for initial therapy.
Our thanks to Dr. S. Coles for advice and to Abbott Lab. Ltd.
for support.
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S89 COKPARISON OF INTRAVENOUS CLARITEOMYCIlN (CLAR)
WITH ERYTHROMYCIN/CEFUROXIME (ERY/CEF) IN HOSPITALISED
PATIENTS WITH COMMUNITY ACQUIRED PNEUMONIA

J H WINTER*, D P DHILLON* AND S J COLES**

*Kings Cross Hospital, Dundee and **Abbott Laboratories,
Maidenhead, UK

Intravenous followed by oral CLAR (500 mg bd) was
compared with intravenous followed by oral ERY (lg qds
IV; 500 mg qds oral) plus CEF (1.5 g tds IV; 500 mg bd
oral) in 239 patients admitted to hospital with
pneumonia in 21 centres in Europe and Canada. All
clinically evaluable patients (88 CLAR and 81 ERY/CEF)
received intravenous therapy for between 2 and 5 days.
No significant differences were seen in age, underlying
disease, extent of chest X-ray shadowing and other
indices of severity of pneumonia in the two treatment
groups. A satisfactory clinical response was seen in
93% of patients treated with CLAR and 90% of patients
treated with ERY/CEF. For patients with at least one
pathogen isolated from bronchopulmonary secretions
before treatment, all pathogens were eradicated in 67%
of patients treated with CLAR and 70% of patients
treated with ERY/CEF. There was a highly significant
difference in the numbers of adverse events identified
in the two groups with less nausea, vomiting,
diarrhoea and abdominal pain being seen in the CLAR
group. We conclude that intravenous clarithromycin is a
suitable monotherapy for patients admitted to hospital
with community acquired pneumonia and is associated
with significantly fewer side effects than the
combination of erythromycin and cefuroxime.

S91 NON-INVASIVE ASSESSMENT OF THE
INSPIRATORY MUSCLES CAN EXCLUDE
CLINICALLY RELEVANT WEAKNESS

P HUGHES D KYROUSSIS M POLKEY C HAMNEGARD
J MOXHAM AND M GREEN

Royal Brompton & King's College Hospitals, London

The diagnosis of inspiratory muscle weakness may
be excluded by a high maximum inspiratory
pressure (MIP). However MIP is influenced by the
patients motivation and ability to perform it.
Specialist tests measuring trans-diaphragmatic or
oesophageal pressure (Pdi/Poes) overcome this but
are complex and require oesophageal and gastric
catheters. We therefore compared non-invasive
tests (sniff nasal inspiratory pressure [SNIP] and
magnetic twitch mouth pressure [Tw Mo]) against
conventional specialist tests (Sniff Poes and Tw
Pdi) in 12 patients with a low MIP referred for
assessment of inspiratory muscle strength. Normal
values, based on data from our laboratory, were
taken to be Tw Mo >12 cm H20 and SNIP >60 cm
H20, Tw Pdi >20 cm H20 and Sniff Poes >80 cm H20.
With these criteria, using Tw Mo and SNIP in
combination, no patient (n=6) without weakness
was diagnosed weak on noninvasive results and all
those with weakness (n=6) had subnormal
noninvasive tests. In 6 of the 12 patients invasive
tests could therefore have been avoided. We
conclude that use of non-invasive measurements
can exclude the diagnosis of inspiratory muscle
weakness.

S90 THE IMPACT OF MANAGEMENT GUIDE-
LINES ON THE OUTCOME OF SEVERE COMMUNITY
ACQUIRED PNEUMONIA (SCAP) ON AN ICU.

HIRANI N., MACFARLANE J.T.

Respiratory Infection Unit, Nottingham City Hospital. NG5 1PB

Ten years ago we published a study (A) of 50 adults with SCAP
admitted to our ICU over the previous decade (Woodhead et al. J
Infect 1985: 10: 204-210). We reported a high mortality (54%),
noted shortcomings in the recognition, investigation and man-
agement of SCAP and produced guidelines that were published
locally through a series of presentations, newsletters and ward
notices. They were largely in accordance with the recently pub-
lished BTS SCAP guidelines (Br J. Hosp. Med 1993; 49(5): 346-
50). We now report a follow-up study (B) of 57 cases of SCAP
over the 10 years (1984-1993) following introduction of these
guidelines. The aetiological causes were similar and the 3 major
pathogens are unchanged: S.pneumoniae (A 32%, B 18%),
L.pneumophila (A 30%, B 16%) and S.aureus (A 10%, B 12%).
Invasive and laboratory investigations have become more inten-
sive with increased use of counter current immunoelectrophoresis
(CIE) for pneumococcal antigen and enzyme linked immunosorb-
ent assays (ELISA) for legionella antigen, yet the proportion of
cases in which no cause was found rose from 18% to 33%. 3
cases of P.carinii were diagnosed in study B, with none in study
A. Clinical and laboratory features associated with SCAP have
been widely recognised and there has been a fall in emergency
transfers to ICU following "unexpected" cardiorespiratory arrest
from 25% to 7% (P<0.05). Initial antibiotic therapy in study B
was invariably that considered optimal with 98% receiving a beta
lactam agent and 91% Erythromycin. Only 7% received Flu-
cloxacillin, though S.aureus accounted for 12% of cases. The
overall mortality was 58%, although in those aged over 60 years
the mortality has fallen (A 92%, B 65%:P<0.01).

Conclusion: Management guidelines for SCAP have been widely
adopted but have failed to reduce ICU mortality in our Hospital.
Factors other than early establishment of diagnosis, prompt
antimicrobial therapy or prompt ICU transfer may influence the
outcome of SCAP.

S92 PRESSURE SUPPORT REDUCES DIAPHRAGMATIC
RECRUITMENT IN PATIENTS WITH COPD WALKING
TO SEVERE DYSPNOEA

D. Kyroussis, MI Polkey, CH Hamnegard, SEJ Keilty, PD
Hughes, GH Mills, J Moxham, M Green.

King's College and Royal Brompton Hospitals, London, UK.

Patients with severe COPD increase their walking distance if
assisted by inspiratory pressure support (IPS) given via a
facemask (Keilty et al, Thorax,1994;49:990-4). We hypothesised
that the diaphragm is less loaded when IPS is used and that
this unloading might contribute to the improved exercise
performance. Such unloading would be associated with
reduced diaphragm recruitment. We studied 6 trained patients
with stable severe COPD ( mean FEV1=0.6 L, 22% predicted).
Each patient -walked on a treadmill until forced to stop because
of severe dyspnoea. After a rest period patients performed a
walk of equal speed and distance receiving IPS. During
walking gastric (Pgas) and oesophageal (Poes) pressures were
measured and transdiaphragmatic pressure (Pdi) was
calculated. The pressure time product of the diaphragm
(PTPdi) was used as an index of diaphragmatic recruitment. It
was obtained by measuring the area under the plot of Pdi
against time during inspiration and expressed over a one
minute period. Mean (SD) PTPdi for the 6 patients at the end
of the free walk was 260 (37) cm H20(s*min-1. Mean (SD)
PTPdi at the same time for the IPS walk was 150 (57) (p<0.03)
showing a mean reduction of 43%. We conclude that when
COPD patients receive IPS during treadmill exercise
diaphragm recruitment is reduced and this could be a
mechanism contributing to the improved exercise tolerance.
This, in turn, suggests that diaphragm loading during free
walking could be an exercise-limiting factor for some patients
with COPD.
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S93 INSPIRATORY MUSCLE ENDURANCE IN PATIENTS
WITH CHRONIC HEART FAILURE

J WALSH, R ANDREWS, P JOHNSON, L PHILLIPS, A
COWLEY and W KINNEAR

University Hospital, Nottingham

Respiratory muscle dysfunction may be
important in the aetiology of breathlessness
and impaired exercise tolerance in patients
with chronic heart failure (CHF). Although
weakness of the inspiratory muscles in CHF is
well recognised, there is little data on their
endurance, which may be of more relevance to
the tasks performed by these muscles during
normal daily activities.

We have measured inspiratory muscle
endurance using the weighted plunger method in
20 male patients (mean age 63.8 (5.6) years)
with CHF and 10 age-matched normal males. All
patients had echocardiographic evidence of
impaired left ventricular function. Their New
York Heart Association (NYHA) classification
was 2 (n=11), 3 (n=8) or 4 (n=1). lOOg
weights were added to the plunger every two
minutes until exhaustion.

The mean (SD) number of two-minute stages
completed (STAGE), threshold pressure at that
stage (P-MAX) and ratio of P-MAX to maximum
inspiratory pressure (MIP) were as follows:

CHP Controls P
STAGE 3.8 7.5 <0.01

(2.1) (2.1)
P-MAX (cmH20) 18.5 30.7 <0.01

(6.4) (6.6)
P-MAX/MIP (%) 35.2 44.8 <0.05

(11.8) (11.4)
We conclude that inspiratory muscle

endurance is impaired in CHF, and suggest that
inspiratory muscle endurance training should
be explored further as a therapeutic option in
this group of patients.

S95 EFFECTS OF THE HAYEK OSCILLATOR ON
GAS EXCHANGE IN CHRONIC OBSTRUCTIVE
AIRWAYS DISEASE.

M HARDINGE, J STRADLING

Osler Chest Unit, Churchill Hospital, Oxford

External high frequency negative pressure ventilation using the
Hayek Oscillator, produced favourable changesin gas exchange
in normal subjects when used for short periods (Thorax 1995:
50(1); 44-49). In subjects with stable chronic obstructive airways
disease (COAD), these changes in oxygen saturation, end-tidal
CO2 readings and respiratory rate were not reproduced during 5
minute periods of ventilation (Thorax 1995: 50(4); 436P). In
addition, patients did not receive any training" in the technique
possibly resulting in increased anxety, lack of co-ordination with
the ventilator and hyperventilation.
In this study, the Hayek Oscillaor was used in 6 subjects with
stable COAD using 2 settings for 15 minutes each: one "active"
and a "sham' or control setting. Prior to this they received 30
minutes ofinstructionin the technque, allownngtime to allay
anxietyand ncougement to relax their brthg. Gradually
increasing frequencies in the range of 30 -60 oscillations/minute
were used, in an attempt to ilate linical use of the osillator.
Measurements were made before and at the end of ventilation of
arterial blood gases, and throughout the lat 10 nmiaes of
ventialtion of spontaneous respiratory rate (oro-nasal airflowand
inductanmc plethysmography). A paired t-test for each outcome
measure showed no significant change in PaO2, PaCO2 or
spontaneou rate during either "sham" or "active
ventilation.

S94 PRESSURE PRESET IS SUPERIOR TO VOLUME PRESET NASAL
VENTILATION FOR SOME SuSJEcTs: A REPORT OF 10 PATIENTS

SMITH IE AND SHNEERSON JM

The Respiratory Support and Sleep Centre, Papworth Hospital, Cambridge

Volume preset ventilators (VPV) and pressure preset ventilators (PPV) have
distinctive operating characteristics which in theory make them more
appropriate to different clinical situations. However previous studies, either in
awake subjects or on a single night, have failed to show any important
differences between them. Over a 4 year period we have seen 10 patients (7
female) requiring long term assisted ventilation who were initially well treated
on a VPV but who deteriorated and improved again when converted to a PPV.
Of the 10 patients (mean age 59, SD 8.2 years) 8 had a restrictive deficit (due
to poliomyelitis in 3, thoracoplasty in 2, scoliosis in 1, kyphosis in I and
pleural thickening in 1) and 2 had chronic obstructive pulmonary disease. The
pre-treatment, mean ovemight arterial saturation (SaO2) was 76.1 (SD 10.5)
%, with minimum SaO2 54.2 (SD 14.4) % and a desaturation index (DI),
calculated as the mean number of dips in SaO2 of>4%, of 20.4 (SD 14) h-.
All patients were started on nocturnal nasal ventilation using a VPV, the
Monnal D (Taema Ltd). After 3 months' treatment mean ovemight SaO2 had
improved to 91.7% (SD 2.3, p=0.002), minimum SaO2 to 79% (SD 4.5
p=0.00l) and DI to 6 (SD 4 p=0.02). However after a mean treatment period
of 2.3 (SD 1.31) years all of the patients had deteriorated with new symptoms
of sleep disruption or dyspnoea. The ovemight mean SaO2 had fallen to 86%
(SD 14.5 p=0.06), with minimum SaO2 68% (SD 14.5 p=0.005) and DI 17
(SD 14.5) h-1. The patients were converted to a PPV, the NIPPY (Thomas
Respiratory Systems). At 3 months follow up the overnight mean SaO2 was
93 % (SD 2.1 p=0.02), the minimum SaO2 82.6% (SD 4.6, p=0.019) and the
DI 4.7 (SD 3) h-1. In this study we have shown, for the first time, that in
certain patients nasal PPV is superior to VPV. The results show that
requirements for assisted ventilation may change over time either with
progression of the original disorder or perhaps due to the development of an
additional disorder. This emphasises the importance of planned follow up
after the initiation of non-invasive assisted ventilation.

S96 NASAL INTERMITTENT POSITIVE PRESSURE
VENTILATION (NIPPV) IN HYPOXIC HYPERCAPNIC
RESPIRATORY FAILURE DUE TO ACUTE EXACERBATION
OF CHRONIC AIRFLOW LIMITATION--SETTING UP A
SERVICE IN A MEDICAL WARD

S. HAMID, C H TWORT and N T BATEMAN

Department of Thoracic Medicine, Guy's & St. Thomtas' Hospital
Trust, St Thomas' Hospital, London, SEl 7EH

Ten patients (5M:SF) with acute hypoxic hypercapnic respiratory
failure with mean (range) age 66.5 (48-80) were treated with
NIPPV in general medical wards. Seven of these patients were not
candidates for intubation and ventilation in ITU because of the
advanced nature of their lung disease and very limited exercise
tolerance.

On admission mean (range) arterial blood gas tensions breathing air
were PaO2 4.27kpa(3.3-5.9),PaCO2 8.99kpa(6.78-13.66) and pH
was 7.34(7.22-7.47). After medical treatment with nebulized and
IV bronchodilators, steroids, antibiotics, physiotherapy and
controlled oxygen there was no clinical improvement, and although
the PaO2 rose to 6.39kpa(3.6-11.4), the PaCO2 increased 10.86kpa
(7.23-15.5) and pH fell to 7.27 (7.03-7.40). Patients were then
treated with NIPPV for 4.7days(24hours-l Idays) and showed
significant clinical improvement; PaO2 increased further to 7.86kpa
(6.6-10.4) at variable FiO2, PaCO2 decreased to 8.78kpa (5.74-
13.0) and pH improved to 7.37 (7.18-7.50). Seven patients
recovered well and went home, twopatients died and the records
of one patient were kept inadequately. One patient was discharged
using NIPPV at night.

We recommend that after suitable training to the nursing staff
NIPPV service can be provided safely and effectively in a medical
ward.
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S97 MARKERS AND CELL POPULATIONS IN TUBERCULOUS AND
MAUGNANT EFFUSIONS.
M GAGA, J SAMARA, P BACAKOS, D ORPHANIDOU, A RASIDAKIS, N
KOULOURIS, J DIMITROUUS and J JORDANOGLOU
Departnent of Respiratory Medicine, University of Athens Medical School,
*Sotiria Hospital, Athens, Greece

Macrophage and T lymphocyte infiltration is a documented feature of
tuberculous reactions. Furthermore, adenodiaminase (ADA) is considered a
good diagnostic marker of tuberculous effusion and its production is linked to
CD4+ Tcells. However, fewstudies on cell populations in tuberculous effusions
have been reported. This study compares T cell phenotype, mnacrophage
infiltraton and ADAand lysozyme (LZ) in tuberculous (TBC) and malignant (Ca)
pleural effusion. Pleural fluid from 16 patients, 8 with tuberculous and 8 with
malignant effusion, was exanined for ADA and LZ and the APMP
immJunochemical method was used to determine cell populations on citospin
preparations. Posifive cell numbers (CD3, CD4, CD8 for T cells and CD68 for
macrophages) were counted and expressed per 100 cells. Mean values tor all
indices are shown in the table.

ADA LZ CD3 CD4 CD8 CD4/CD8 CD68

TBC 95.0 14.2 78.4 46.5 12.6 4.4 5.9

Ca 18.8 j3.9 160.1 48.5 11.3 15.2 7.5

P< I0.001 I0.001 0.05 NS INS INS NS

Levels of ADA, LZ and totW lymphocytes (CD3) were significanty higher in
tuberculous pleural uid. However, no difference was noted in macrophage and
T cell subset numbers or the ratio CD4/CD8 between te groups. The
dierences in ADAand LZ contentmay notbe attributed to higher CD4+ counts
but activation ofT cells or differences in CD4 cell subsets may be rensonsible
for the discrepancy. Pleural biopsies and in situ hybridization may further
illuminate this matter.

S99 DOES THE RADIOGRAPHIC REDUCTION IN SIZE OF A
CLOSED PNEUMOTHORAX CORRELATE WITH THE VOLUME OF GAS
ASPIRATED?

S ANSARI, M HIGHCOCK, T J COADY and D SEATON

The Ipswich Hospital, Suffolk, IP4 5PD

The success of manual aspiration depends on whether a
pneumothorax is "open" with a patent pleural leak or
"closed" in which case the pleural leak has sealed. We
developed a simple and sensitive marker gas technique to
distinguish between these two types of pneumothorax
having found lung re-expansion on the post-aspiration
radiograph to be a poor guide to the likelihood of early
re-collapse (Br Med J 1991;302:262-5). In usual clinical
practice the size of a pneumothorax is estimated
subjectively and inexactly from a postero-anterior (PA)
chest radiograph. In order to see whether a
relationship exists between this two dimensional
appearance and the actual volume of gas aspirated from
the pleural cavity, we have measured the volume of gas
aspirated from 14 pneumothoraces (13 patients, 11 male,
2 female, age range 16-70 years, mean 32.8 years) shown
by the marker gas technique to be closed and have
correlated each volume with the difference between the
measured area of visible pneumothorax space on the
corresponding pre- and post-aspiration radiographs. The
areas on each PA inspiratory film were measured using a
digitiser and computer, the operator being blinded to
the actual volumes of gas removed. The resulting scatter
diagram showed a probable linear relationship between
the two values with a correlation coefficient of 0.60,
standard error 0.23, p 4 0.05.

S98 PREVENTION OF TUMOUR SEEDING FOLLOWING BIOPSY OF
PLEURAL MESOTHELIOMA

A W MATTHEWS, E M LOW, E NEVILLE and G G KHOURY

Queen Alexandra and St Mary's Hospitals, Portsmouth

Tumour seeding to the skin is a very common complication
following needle biopsy, thoracoscopy or thoracotomy for
the diagnosis of pleural mesothelioma or even aspiration
of the associated effusion. Following a report from
France (Boutin C et al, Presse Medicale 1983, 33, 1823)
we decided to give prophylactic local radiotherapy to
all patients with mesothelioma who had pleural
aspiration, needle biopsy or thoracoscopy.

A 4cm circular field around the puncture site is treated
using 140 or 250kV X-rays, giving 21Gy in 3 daily
fractions, starting within 15 days of the procedure.

Treatment was well tolerated with minimal local
reaction. To date 40 patients have been treated at up
to 4 sites and none have developed skin nodules at the
treated sites during survivals of up to 12 months. Four
patients, treated following thoracoscopy, developed
nodules at sites of previous aspiration that had not
been treated.

Local radiotherapy is effective in preventing tumour
seeding following diagnostic procedures in pleural
mesothelioma.

S100 RECURRENT SPONTANEOUS PNEUMOTHORAX
AND ASSOCIATED RISK FACTORS

R T SADIKOT, K MEADOWS and A G ARNOLD

Castle Hill Hospital, Cottingham, North Humberside

The recurrence rate of primary spontaneous pneumothorax (PSP)
has been variably reported as 20 to 60%, with few studies of
predisposing risk factors. This retrospective study, which
preceded publication of the BTS guidelines, evaluated the
recurrence rate of PSP, with particular reference to three
variables (sex of patient, smoking habit and form of primary
treatment). In a study period of four years, 153 patients (age
range 15 to 95, median age 31) experienced 257 episodes of
PSP. The majority of patients, as in previous studies, were male
(male:female 104:49) and gave a history of smoking
(smokers:non-smokers 115:38). Seventy patients (male:female
56:14, smokers:non-smokers 51:19) experienced a single episode
of PSP, whereas 83 were recurrent (male:female 48:35,
smokers:non-smokers 64:19). The significance of a continued
smoking habit, for each sex, was calculated by the Chi-squared
test. In the smoking group the probability of recurrence was
significantly higher for women (x2=10.87, df=1, p<0.01).
There was no such statistically significant difference between the
sexes in the non-smoking group @2=0.14, p>0.05). Despite
the fact that most patients (88%) were treated by intercostal tube
drainage (ICD), the overall recurrence rate was 54%. The
recurrence rate within the first two years for smokers was 65%,
compared to non-smokers (42%). Smokers tended to develop
ipsilateral recurrences, and non-smokers on either side.
Although women have a lower risk of PSP than men, their
recurrence rate, in smokers, is higher. The heightened risk of
recurrence in continuing smokers is maximal in the first two
years. Initial treatnent with ICD does not reduce the risk of
recurrence.
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S101 TREATMENT OF RECURRING OR PERSISTENT
SPONTANEOUS PNEUMOTHORAX (SP) BY SIMPLE
TALCAGE UNDER THORACOSCOPY.

JM TSCHOPP, M BRUTSCHE, JG FREY

Centre Valaisan de Pneumologie, 3962 Montana
Switzerland

Recurring or persistent persistent spontaneous pneumothorax (RSP,
PSP) needs to be treated either by talcage (T) with bullae
electrecoagulation or more agressively by thoracotomy or videoassisted
thoracoscopic (VAT) surgery. However, the role of bullectomy,
pleurectomy and pleurodesis is not established in SP treatment. We did
therefore a retrospective and prospective study (RS;PS) to look at
complications, duration of drainage (DD) and immediate and
long term success rate of RSP and PSP treated by simple VAT
talc pleurodesis.
We did 34 Tin the RS and 59 in the PS without any serious
complications (2 arrythmias, 2 subcutaneous emphysemas, 2
peumoniaes, 1 bronchospasm). The immediate success rate was 33/34
(97%) and 57/59 (97%) with respectively, a mean DD of 5.8±3.7 (2-
21) and 6±5 (340) days. After a follow up duration of respectively
6.4±3.2 (4.1-9.4) and 2.7±1.7 (.25- 7.7) years in the RS and PS, the
long term success rate was 92% (24/26) and 97% (56/58) although 5
cases developped a small localized SP recurrence without any need for
further surgery. The thoracoscopic staging of SP was only done in the
PS: 10/59(17%) had bullae with a diameter > 2cm. In this group of
patients, the risk of definitive failure requiring surgery was not
significantly higher than in those patients without such bullae (p = .07)
On the chest x-ray obtained at follow up only 7/80 cases (9%) had
some small obliteration of the lateral costophrenic angle. Measured lung
function tests showed some restrictive pattern immediately after T with
normalisation thereafter. TLC = 75± 23, 91+ 13, 95+14 and 95± 12,
respectively 0.5, 6, 12 and 24 months after T.
In conclusion, this retrospective and prospective study shows that
simple thoracoscopic talcage under local anesthesia is a safe and
cost/effective treatment of complicated spontaneous pneumothorax

S103 rhDNAse AMELIORATES THE INHIBITORY EFFECT OF CF
SPUTUM ON LIPOSOME-MEDIATED GENE TRANSFER IN VITRO
M Stem*, N.J. Caplen*. F Sorgi+, L Huang+, D.C. Gruenenll, D.M. Geddes*ani
EW.F.W. Alton*
*Ion Transport Unit. National Heart & Lung Institute. London. U.K: +Dept.
Pharmacology, University of Pittsburgh. Pennsylvania. U.S.A.; IlCardiovascular
Research Institute and Gene Therapy Core Centre, Universitv of California, San
Fransisco. U.S.A.

Deivery of gene therapy directly to the airways of CF patients. although likely to
be the most efficient route. is also likely to be impeded by the presence of thick
mucus in the diseased airway. We have previously reported that the efficiency of
cationic liposome-mediated genetransfer in vitro is markedly reduced in the
presence of CF sputum This effect is concentration-dependent and removal of the
sputumfrom the cell monolayers by washing with phosphate buffered saline (PBS)
prior to genetansfer only partially ameliorates the effect The latter observation
suggests that sputum not only presents a physical barrier but may bind to
epithelial cell suiface structures, therebv limiting gene transfer. We have now

studied whether in vitro genetransfer toepitheial cells covered with CF sputum
can be improved following removal ofthe sputum from the cells with mucolytic
agents. Transfer of the reporter gene frgalactosidase (pCMVP), complexed with
DC:CholiDOPE to anepithelial cell line (Cos 7) covered with CF sputum (diluted
1:10 in OPrIMEM), was 2A4t1.2% (meamnSE, n=6) ofcontrol cellstransfectedin
medium alone. Gene transfer efficiency was increased to 8.6±1.9% of control
following washing of the cells with PBS prior to transfection. This was

significantly improved (p=0.00O) to 30.2±4.2% following removal of the sputum
with human recombinant DNAse (hrDNAse,50 mg/ml). Compared with PBS,
there was no significant improvemcnt following removal of sputum with N-
acetylcysteine, nacylcysteline, lysine (all 20pM), nor with recombinant alginate
lyase (0.5 U/ml). Similarly, transfer of f-galactosidase to the human bronchial
epithelal cell line (I 6HBE4o-) or to the CF epithelial submucosa cellline (2CF-
SMEo-) in the presence of sputum, was 1.4±2.1% and 0.7+1.2% respectively of
control cells transfected in medium alone, and 9.9±2.4% and 7.3±2.6%
respectively following removal of sputum with PBS prior to transfection.
Transfeccn efficiency was again significantly (pc0.005) improved to 40.2±6.3%
and32.&4.6%in16HBEI4o- and 2CF-SMEo respectively following washing of
the sellswith hrDNAse but not with the other mucolytic agents prior to

transfectiosn Transfection of Cos 7 ecels in the presence of hrDNAsew demonstrates

decreaisnggene ransferefficincywithinasing concentratios ofhrDNAs (500
4g/ml-0.5 4g/nil) but nevertheless demonstrates that the gene-liposoe complex
remains fimetionl inthe presence of the enzym.Electrophoresis of the DNA-
liposome complex (20 pg pCMVf. 100 pg DC;Chol/DOPE) incubated with
hrDNAse (100 pg) for up to 60minutes demonstated that the liposome partially
protects the DNAfrom the DNAse-induced degradation demonstrable when naked
DNA was incubated withbrDNAse. Thus treatment withbrDNAse, already widely
prescribed for CF. mav be desirable prior to eenetansfer into the airwavs

S102 ADBERENCE OF PSEUD1MONAS AERUGJNOSA TO
CYSTIC FIBROSIS RESPIRATORY EPITiELIUM IS REDUCED BY
LIPOSOME-MEDIATED CFMR GENE TRANSFER

J C DAVIES, M STERN, A DEWAR, N J CAPLEN, F M
MUNKONGE, T PITT, F SORGL L HUANG, A BUSH, D M
GEDDES, and E W F W ALTON

Ion Transport Unit, National Heart and Lung Insttute, London, UK

Colonisation of the respiratory tract with Pseudomonas aeruginosa is
responaible for much of the morbidity and mortality sem in cystic fibrosis
(CF). Bacterial binding has bee shown to be increased in vitro to CF
epithdial ceils, possibly related to inreased availability of cell surface
recoptors. In order to detennine the role of cystic fibrosis transmembrane
conductance regulator (CFTR) in bacterial adherence, we have studied P.
aeruginosa binding to frhly-obtained nasal eithelial cells using
scanning electron microscopy. Adherence of bacteia directly to the cell
surface was significantly increased for both ciliated and non-iliated cells
from CF subjects compared with controls. For ciliated surfaces, mean
(SEM) numbers ofboundPseudomonas per 10 cells were 8.6 (1.1) for CF
cells, and 2.5 (0.5) for non-CF cells (p<0.001). Significant differences
were also seen for non-ciliated cells (CF: 7.9 (1.8), non-CF: 2.1 (0.9),
p<0.01). In vitro liposome-mediated CFTR gene transfer significantly
reduced the number of bacteria bound to the apical surfaces of ciliated
cells when compared with control-transfected cells from the same patients
(,-gal:14.3 (3.7), CFTR: 7.1 (1.7), p<0.05). There was no significant
differece for basolateral surfaces. Ihe presence of functional CFTR
following transfection was confirmed using quantitative SPQ fluorescent
digital imagng. This stdy provides direct evidence that mut CFTR
results in increased binding of Pseudomonas aeruginosa directly to
respiratory epithelial cells. This has important implications both for
disease pathogenesis, and for the future application of gene therapy.

S104 CYSTIC FIBROSIS MICE ALLOW ASSESSMENT OF THE
QUANTITATIVE RELATIONSHIP BETWEEN CFfRmRNA, CHLORIDE
SECRETION AND PATHOLOGY

S N SMITH', R FARLEY', J R DORIN2, S DELANEY3, D M GEDDES', B J
WAINWRIGHT3 D JPORTEOUS2, E W F W Alton'

'Ion Transport Unit, National Heart and Lung Institute, London, UK, 2MRC
Human Genetics Unit, Edinburgh, UK, 3Centre for Molecular and Cellular
Biology, University of Queensland, Brisbane, Australia.

Mouse models of cystic fibrosis (CF) are in use to further research into the
underlying defect and also for testing potential pharmacological and genetic
therapeutic strategies. CF is characterised by defective cAMP-dependent chloride
secretion, and this abnormality is present to varying degrees in the different mousr
models available. Gene transfer is currently an inefficient process. Given this it
may be helpful to know the level of mRNA needed to produce both correction of
the basic defect, as well as rescue of the disease phenotype. We have, therefore,
assessed CFTR related chloride secretion, CFTR mRNA levels and survival in CF
mice generated by interbroeding the 3 principal available mousemodels. Whether
assessed in the respiratory or intestinal tract the relationships between CFTR
mRNA and cAMP-mediated chloride secretion or survival were markedly non-
linear. Approximately 5% wild-type CFTR mRNA restores approximately 50%
of secretion and this intum relates to approximately 95% survival.
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Thus, only low levels of transfection may be required to achieve correction of the
basic defect. This may be of direct relevance for studies of gene therapy for CF.
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S105 LIPOSOME MEDIATED GENE TRANSFER; ASSESSMENT
OF GENE EXPRESSION AND INRCELLULAR LOCALISATION

C KITSON', A DEWAR2, F SORGI3, L HUANG3, DM GEDDES' AND
EWFW ALTON)

Ion Transport Unit, National Heart & Lung Institute, London, UK, 2Electron
Microscopy Unit, National Heart & Lung Institute, London, UK, tDepartment
of Pharmacology, University of Pittsburgh, USA

Gene therapy for respiratory diseases is increasingly being assessed. Cationic
liposome mediated gene transfer is currently an inefficient process; the reasons
for this are unclear. We have studied the relationship between the incubation
time of cells with DNA/liposome complexes, the subsequent gene expression
and the intracellular localisation of the DNA. Cos7 cells were incubated with
P-Galactosidase:DC-Chol complexes (P-Gal) for time intervals from 1-720
minutes. Immunogold transnission electron microscopy using BrdU-labelled
plasmid DNA was used to assess DNA localisation with p-Gal expression
analysed in parallel experiments. Specimens were analysed for cytoplasmic,
endosomic and nuclear localisation and expressed as gold particles per cell.
For each time point >40 cells were studied from each of six separate
experiments. Reporter gene expression was determined 48 hours after complex
addition.
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Short incubation periods (1 & 10 minutes) produced an influx of DNA into
the cytoplasm equally distributed within and outside endosomes. Longer
incubation (60-720 minutes) was associated with a relatively constant
endosomal and nuclear level; but gene expression increased markedly. These
data indicate that liposome-mediated uptake proceeds by both endocytic and
other pathways. Efficient gene expression requires the continuous presence
of extracellular DNA-liposome complexes over several hours. These findings
have implications for respiratory gene transfer studies.

S107 IBMX INDUCES CHLORIDE SECRETION IN G551D CYSTIC
FIBROSIS MICE

S N SMITH', R FARLEY', S DELANEY, J R DORIN2, D M GEDDES', D J

PORTEOUS2, B J Wainwright3, E W F W Alton'

'Ion Transport Unit, National Heart and Lung Institute, London, UK, 2MRC Human
Genetics Unit, Edinburgh, UK, 3Centre for Molecular and Cellular Biology,
University of Queensland, Brisbane, Australia.

Cystic fibrosis (CF) is characterised by defective cAMP mediated chloride secretion.
The G55 ID CF mutation results in severe lung disease but a 3 fold reduction in the
incidence of meconium ileus in CF patients. This bas been interpreted as being due
to a small amount of secretory capacity through the G55 lD mutant protein. The
generation of G551D mice has allowed for the testing of pharmacological agents
potentially capable of increasing this secretion further. Two previous single cell
studies have suggested that IBMX can induce chloride secretion through the G55D
protein. We have now investigated the capacity of this agent to induce chloride
secretion in G551D mice. Low levels of chloride secretion could be induced in all
the three intestinal regions (jejunum, caecum and rectum) assessed. The level ot
secretion attained was approximately one tenth of that typical of normal tissues. In
the nasal epithelium, IBMX had no effect on chloride secretion. In the trachea this
agent produced maximal levels of chloride secretion not different to that seen in
wild-type animals. However, the response was transient, and this and other data
suggested the effect was mediated through calcium-linked pathways. We conclude
that in the intestinal tract, which shows high expression of CFTR, a low level of
chloride secretion can be induced by IBMX. In the airways, which demonstrate
much lower expression of CFTR, no cAMP-mediated chloride secretion could be
induced. The secretion in the intestinal tissues should be viewed in the context of
our findings that small increases in chloride secretion produce disproportionately
large changes in disease pathology and survival.

S106 BIOELECTRIC CHARACTERISTICS OF THE
GSS1D MUTANT MOUSE

RFARLEY', S.N.SMITH', S.J.DELANEY2, J.R.DORIN3,
D.J.PORTEOUS3, B.J.WAINWRIGHT2 AND E.W.F.W.ALTON'

'Ion Trnsport Unit, National Heart and Lung Institute, London,
U.K. 2Center for Molecular & Cellular biology, University of
Queensland, Brisbane, Australia. 3MRC Human Genetics Unit,
Westem General Hospital, Edinburgh, U.K.

Over 400 mutations have been identified in the CFTR gene
responsible for disease in CF subjects. Certain genotypes (e.g.
G55 ID) are associated with a reduced prevalence of intestinal
disease. Creation of mouse models specific for such mutations
may help to explain genotype-phenotype relationships in this
disease. We have recently generated a G551D mouse model
(cflre"G55II) and have now examined its bioelectric properties and
incidence of disease. Nasal baseline potential difference was
elevated (-25.4mV (SEM 1.8) n=7 Compared to wild type mice
(+/+) (-10.1 mV (1.3) n=10). Responses to amiloride paralleled
these differences indicating the presence of increased Nae
absorption. cAMP-mediated secretion was abolished in the
mutant mice (cft0dGS"D -2.6 mV (0.3); +/+ 7.2 mV (0.9)) whilst
Ca2+-mediated responses did not differ (cfet'rlG"D 7.1mV (0.9);
+/+ 6.8mV (0.8). All intestinal baseline values were markedly
reduced in the mutant mice (cf9l)GS5SDjejunum 1.5 FsA/cm' (1.6)
n=7; +/+ 42.2 iAVcm2 (7.2) n=10; cftrMlGSSID caecum 2.0 VA/cm2
(1.3); +/+ 59.0 sA/cm2 (6.8); cftwG r51Drectum -1.9 mV (1.0);
+/+ -14.4 mV (1.1). This is likely related to the contribution of
CFTR to the baseline current. Similarly cAMP-mediated
responses were markedly reduced in the mutant mice (cft?A'0511D
jejunum 0.8 VA/cm2 (0.9); +/+ 27.3 WA/cm2 (3.0); cftrUl)GSS1D
caecum 1.9 WA/cm2 (0.5); +/+ 38.7 gAcm2 (7.7); CfrP1GS51D
rectum -2.1 mV (0.3); +/+ 12.0 mV (1.7). The G551D mice also
demonstrate a decreased incidence of meconium ileus and an
increased survival rate compared to null animals; the latter show
no CFTR related Cl- secretion. We conclude that the low levels of
functional CFR present in the G55 ID mice contribute to the
improved phenotype of these animals. This is in close accord with
findings in G551D CF subjects.

S108 LUNG POLYMERS IN Z al-ANTITRYPSIN RELATED
EMPHYSEMA

DA Lomasl2,3, PR Elliottl2, M-T Keogan4, D Bilton3, S Stewart4
and RW Carrell2.

Departments of lMedicine and 2Haematology, University of
Cambridge, MRC Centre, Cambridge, CB2 2QH, 3Chest Medical
Unit and 4Department of Pathology, Papworth Hospital, Papworth
Everard, Cambridge, CB3 8RE

Most Northern Europeans are homozygous for the M variant of the
proteinase inhibitor a1-antitrypsin but some 4% carry the Z allele
(342Glu-4Lys) which in the homozygote results in a profound plasma
deficiency, liver disease and early onset panlobular emphysema.
Since the original description in 1963 the lung disease has been
attributed to uncontrolled proteolytic activity secondary to the
deficiency of plasma antitrypsin. We provide evidence here that the
lung disease results not only from the plasma deficiency but also from
a spontaneous conformational change resulting in polymerisation of
the Z antitrypsin within the small airways and alveoli of the lung.
This polymerisation inactivates antitrypsin and converts the molecule
from being a proteinase inhibitor to a chemoattractant for human
neutrophils in vitro (native antitrypsin 27 +/- 4 cells, antitrypsin
polymers 78 +/- 11 cells, n= 1l; p<0.001). The effects of polymers
were apparent over a range of concentrations (0.5-7 mg/ml) and were
significantly more potent in cells primed with tumour necrosis factor-a
(antitrypsin polymers with resting neutrophils 73 +/- 7 cells,
antitrypsin polymers with neutrophils primed with TNF-a 111 +/- 14
cells, n=6; p<0.025). Similarly polymers stimulated a small increase
in chemiluminescence from human neutrophils and increased adhesion
to plastic by 40% compared to monomeric antitrypsin. Polymers
were the predominant conformational form in bronchoalveolar lavage
from the lungs of 2 out of 4 Z homozygotes with emphysema but
were not detected in any of 13 M antitrypsin controls. The ability to
undergo this novel conformational change provides an explanation for
the excessive numbers of neutrophils in the lungs of Z homozygotes
and may account for the basal distribution of panlobular disease in Z
antitrypsin homozygotes compared to the apical centrilobular disease
in smokers.

This work was supported hy the Medical Research Council
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S109 EXTRACELLULAR MATRIX PROTEINS
STIMULATE GROWTH DRUG RESISTANCE SMALL
CELL LUNG CANCER CELLS

C MORGAN, C CHOO, I DRANSFIELD, C HASLETT and T
SETHI

Respiratory Medicine Unit (RIE) Rayne Laboratory University of
Edinburgh Medical School, Teviot Place, Edinburgh EH8 9AG

Small cell lung cancer (SCLC), which constitutes 25% of all lung
canccrs, mctastasiscs early and despite initial sensitivity to radio and
chemotherapy, it almost invariably relapses, so that the 2 year survival
remains less than 5%.
Examination of SCLC tumour specimens showed extensive
extracellular matrix (ECM) around these tumours consisting of
laminin (4/15), fibronectin (19/19) and tenascin (19/19), in both
primaries and their corresponding lymph node metastases (when
compared to normal lung and lymph node tissue). In addition strong
focal intra/pericellular immunostaining was seen, laminin (4/15),
fibronectin (7/19) and tenascin (5/19) suggesting that in some cases,
SCLC cells were synthesising and secreting these ECM proteins. We
therefore investigated whether SCLC cells had the appropriate integrin
receptors to bind to these ECM proteins. Using monoclonal
antibodies to a and,B integrin subunits, 1l, a2, ac3, a6,acv, 0vl3
and 04 were identified in SCLC cell lines. We also show that SCLC
cells adhere to laminin and fibronectin. SCLC cells may bind to
laminin via c63l and avpl and fibronectin via czvpl and a3013.
Fibronectin (62±18 to 188+27 mean of 2 experiments in duplicate ±
SD) and laminin stimulate an increase in SCLC colony growth.
Fibronectin also causes a relative resistance to etoposide (IC50
I0 ±g/mn vs control 3gg/ml).
We propose that SCLC cells as a result of autocrine and paracrine
interactions with ECM proteins, create a specialisd environment
which stimulates proliferation and the cells become relatively resistant
to chemotherapy. This could account for partial responses and local
tumour recurrence often seen after SCLC chemotherapy.
This work was funded by the British Lung Foundation.

Slll INCREASED PHORBOL ESTER - INDUCED C-FOS
TRANSFORMATION IN CORTICOSTEROID-RESISTANT ASTHMA

SJ LANE, IM ADCOCK*, PJ BARNES* and TH LEE

Dept of Allergy and Respiratory Medicine, Guy's Hospital, London and
*Dept of Thoracic Medicine, National Heart and Lung Institute, Dovehouse
Street, London

We have demonstrated increased AP-1/TRE binding and reduced
GR/GRE binding in unstimulated mononuclear cells from corticosteroid
resistant (CR) as opposed to corticosteroid sensitive (CS) asthmatic
subjects which is secondary to an impaired specific AP-1/ glucocorticoid
receptor (GR) interaction. This abnormality may reflect sequestration of the
GR by other pro-inflammatory transcription factors such as AP-1 which is
formed by the over-expression of the c-fos gene. We have measured c-fos
mRNA from PBMC cultured in the presence and absence of PMA using
quantitative RT/PCR and specific c-fos transcription using a nuclear run-off
assays In CS and CR asthmatic subjects. There was no dffterence in c-fos
expression between the two groups in the absence of PMA. In both
groups c-fos expression was maximal when stimulated with 1 Ong/ml PMA
for 20mninutes and there was a 3-fold greater increase in peak c-fos mRNA
accumulation in the CR as opposed to the CR group. Nuclear run-off
assays demonstrated that the increase in mRNA was secondary to a 2.7-
fold Increase In c-fos synthesis. There was no differenceinbaseline c-Fos
protein levels between the two groups, however there was a significant
1.7-fold increasein protein levels after 6-8 hours stimulation with PMA as
measured by Westem analysis. We suggest that increased c-fos mRNA
and protein syntesis may provide a mechanism underlying glucocorticoid
resistance seen in these ceHs, in that excess AP-1 may overcome the anti-
inflammaftory effects of a limited number of available GRs in any given cell.

S110 A MOLECULAR BASIS FOR PULMONARY
ARTERIOVENOUS MALFORMATIONS

CL SHOVLIN1,2, JMB HUGHES2, CE SEIDMAN' & JG SEIDMANI

tDepartment of Genetics, Harvard Medical School, 200 Longwood
Avenue, Boston, MA 02115, USA and 2Department of Medicine,
Hammersmith Hospital, Du Cane Road, London W12 OHN

The pathogenesis of pulmonary arteriovenous malformations
(PAVMs) is unknown. Probands presenting with PAVMs were used to
identify 30 UK families with Hereditary Haemorrhagic Telangiectasia
(HHT, Rendu-Osler-Weber syndrome). HHT most commonly presents
with familial nose bleeds and mucocutaneous telangiectases, but
visceral vascular beds are affected in a proportion of cases. In all
families in our series, a full range of disease phenotypes was seen in
affected members. The cohort also confirmed a female predominance
of PAVMs and demonstrated specific pregnancy-related deteriorations
in PAVM status.

A linkage study using polymorphic short tandem repeats mapped
a disease locus to 9q33-34 [1], subsequently refined to the D9S315 -
Sptan interval. This is not the sole locus responsible for HHT in
families with PAVMs [1]. Of 14 families sufficiently large for linkage
analyses, nine mapped to this refined interval, and five mapped
elsewhere in the genome. In the five non-linked families, the normnal
excess of female PAVMs was not observed (6 male: 1 female,
compared to 12 male: 17 female in linked families).

Using novel polymorphic repeat sequences, and fluorescence in
situ hybridisation (F.I.S.H.), endoglin, a transforming growth factor
(TGF)-p binding protein of endothelial cells, was located within the
smallest disease interval. Three endoglin mutations associated with
HHT were recently published by others[2]. We have screened the
endoglin gene for mutations in all 30 families. No mutations have been
found in the unlinked families, confirning genetic heterogeneity in
PAVM kindreds. Distinct endoglin mutations have now been found in
ten of our families and include point mutations predicting amino acid
substitutions, small deletions, and exon skips both in and out of frame.
Similarities in the degree of disease severity were observed in all
groups of endoglin mutations suggesting that individual mutations do
not have specific phenotypic effects. These studies highlight the normnal
function of endoglin in maintaining vascular integrity, and the role of
HHT phenotypic modifiers in the development of PAVMs.
[I] Shovlin CL et al, Nature Genetics 1994; 6; 205-209.
[2] McAllister KA et al, Nature Genetics 1994: 8:345-351

S112 RECOMBINANT MYCOBACTERIA EXPRESSING
MURINE INTERLEUKIN (IL) -10: A TOOL FOR
EXPLORING LINKS BETWEEN CHRONIC
INFLAMMATION AND FIBROSIS

B.Marshall, M.Charnbers*, A.Wangoo, D.B.Young* and R.J.Shaw.

Department of Respiratory Medicine and Medical Microbiology*,
St. Mary's Hospital Medical School, London W2 1PG.

The recent development of techniques for genetic manipulation of
mycobacteria provides the potential for the construction of novel
improved forms of BCG by insertion of genes encoding mammalian
cytokines designed to improve a protective immune response, for
example. This has been demonstrated with the insertion of murine
IL-2 constructs expressed in BCG [1]. An important concern in
relation to strategies designed to enhance BCG immunogenicity is
that such modifications may also enhance adverse inflammatory
responses associated with BCG vaccination. The rationale for the
present project is that reduction of inflammatory side-effects of BCG
vaccination may be of equal importance to enhancement of
immunogenicity as an approach to development of improved anti-
mycobacterial vaccines. Interleukin-1O is a potent anti-inflammatory
molecule produced by Th2 cells, with regulatory functions on a
number of interleukins. It has also been shown to have a role in the
breakdown and remodelling of the extracellular matrix, and
potentially important anti-fibrotic properties in in vitro models [2].
We are using the vectors pRBD3a and pRBD4a, previously used to
express murine cytokines in BCG [1]. The murineIL-10 cDNA has
been cloned into these vectors downstream of the mycobacterialbeat
shock protein,hsp6O, gene promoter and the signal sequence (SS)
from the BCG alpha antigen, to direct secretion of the cytokine
protein to the extracellular milieu,. Mycobacterium smegmatis, a fast
growing mycobacterium, and Mycobacterium bovis BCG have been
transformed with these constructs, and have been shown by Western
blot to express murine IL-10 protein. However, no significant
secretion of murine IL-10 has yet been demonstrated in culture
supernatants.References: [1] O'Donnell MA, Aldovini A, Duda RB
et al Recombinant Mycobacterium bovis BCG secreting functional
interleukin-2 enhances gamma interferon production by splenocytes
Infect Immun 1994; 62(6): 2508-14; [2] ReitamoS, Remitz A,
Tamai K and Uitto J. Interleukin 10 modulates type I collagen and
matrix metalloproteinase gene expression in cultured human skin
fibroblasts. J.Clin Invest. 1994: 94: 2489-92

ASO

 on M
ay 23, 2023 by guest. P

rotected by copyright.
http://thorax.bm

j.com
/

T
horax: first published as 10.1136/thx.50.S

uppl_2.A
23 on 1 D

ecem
ber 1995. D

ow
nloaded from

 

http://thorax.bmj.com/

