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P1 WHICH ASTHMATIC PATIENTS AT1TEND ACCIDENT
AND EMERGENCY DEPARTMENTS?

A T HILL, A MCENTEGART, on BEHALF OF GLASGOW
SOUTHSIDE ASTHMA INITIATIVE

Departnent ofRespiratory Medicine, Victoria Infirmary NHS Trust,
Southem General Infirmary NHS Trust, Glasgow, UK

A 3 month prospective study was carried out from May 1994 of all
adult asthmatic patients attending our two accident and emergency
departments (A&E) in south Glasgow. 106 patients attended- 71 self
referred and 35 General Practitioner (GP) referrals- and of these 61
were admitted. There were 58 females and 48 males, age range 16
to 79, mean 36 years. The predominant reasons for attendance were:
79 with an exacerbation and 25 ran out ofan inhaler. In the past
year half had used A&E 2 or more times, and almost one third had
been admitted. Almost one third ofthe working asthmatics had been
off work for 2 or more weeks in the preceding 3 months. From the
patient questionnaire (87 filled in): 280/ claimed nobody had ever
checked their inhaler technique and 61% had not received any
education on worsening asthmatic symptoms. From the hospital
follow up at I to 2 weeks (76 attended), we felt 51% had poor
symptom control, 45% had poor inhaler technique, and 58% had no
selfmanagement plans. 98 GP questionnaires were returned. They
felt (attendees, non attendees to our hospital follow up) that:
89%,54% have moderate or severe asthma; 48%,58% have poor
compliance with treatment and/or advice; 39%,71% are poor
attendees to the GP clinic. There was no statistical difference when
we compared admitted versus non admitted patients in symptom
control at follow up, inhaler technique, selfmanagement plans, or
compliance. Admitted patients were more likely to have moderate
or severe asthma (p=0.0006). This study backed by information from
general practitioners highlights again the problems of inadequate
education and compliance complicating management in these
moderate and severe asthmatics. As a group they merit detailed
attention and follow up arrangements.

P3 DISTRIBUTLON OF ASTHMATICS AT EACH GUIDELINE
STEP AND USE OF BETA-AGONISTS IN GENERAL PRACTICE

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

Aintree Chest Centre, Liverpool, Tayside Centre for General Practice,
Dundee, Compufile Ltd and Glaxo UK

The asthma gdelnes set out leatnent as teps of i ent
intensity. The proportion of patients at each step is not known. We
have analysed the computerised ibing records of 102 gal
practices across the Gra Britain who use the AAH Meditel computer
systen. 17,206 adult patients received Unatment for asthma in the 6
months to Mach 94. Patients tretd for COPD were excluded. Each
individual's prcipon reord was used to allocate thatpon to one
of the gidelines stps. Then to aess wheter the alocatio was
liklly to be we added up the amunt of beta-agonist
colected by each nt in the yer to March94 and identfied those
who had receaved an avege of moxx than the 2 puffs of beta
agonist/day (guidelines t hhold for treanent step up).15,649 (91%)
patients could be allocated to a step (see table). Of the 1557 outside of
gui, 235 were on oal steroids only, 95on thophyline abne
and 233 ILwhylline with beta agonis
step I 11 2 13a 13
WEnts 4733 18106 0f78 7w78 1 823 I1
P4 otheu 5,649 all- bt a sft

30.2 51 .8 6.9 5.0 5.3 0.8

1 3S.4 l34.6 1 66.8 1 68.8 - l- 7

The popotios at each sep we sinila for smal nd for re
gera practices and for and non-fundbolders. Over 80%
of the asthma popq -tion isat seeps 1 and 2 of the giddeine whas
80% ofcan g hospital OPD a_tders amat 3 and aove
(Thnx 1995:50.-450P). At emch slep more itanhalfo-fast -ducame-
receiving enough ihaled betagont tojustify a step up inmhuy-
and this applies whether tie e insh w foir ue
reguary or 'as reqtired'.

P2 WHAT HAPPENS TO ASTHMATIC PATIENTS WHO
ATTEND AN ACCIDENT AND EMERGENCY
DEPARTMENT BUT ARE NOT ADMITTED?

PH JOHNSON, AM SUTHERLAND, IDA JOHNSTON, AND
IP HALL

Queen's Respiratory Unit, University Hospital, Nottingham

Patients with acute asthma can choose either to contact
a General Practitioner (GP) or to attend an Accident and
Emergency (A&E) department. We studied patients aged
16-60 attending A&E with acute asthma during a 12 week
period. 120 were discharged without admission, with
advice to visit their GP. These patients were contacted 4-6
weeks after their A&E visit and interviewed about the
visit, their subsequent course and usual management.
81 (68%) (43 female) were contactable and all agreed to

be interviewed. Age range 16-58 (median 27 years). 51
(63%) were multiple attenders (MAs) of whom 28 had had
previous admissions for asthma. Of 30 single attenders
(SAs) only 6 had previous admissions (p<0.05 cf MAs).
Over 90% were registered with a local GP. 43% of both
MAs and SAs were under follow-up in either a GP or
hospital asthma clinic. 74% of all patients were on inhaled
steroids and 57% had a peak flow meter.
The commonest reasons given for attending A&E rather

than GP were: surgery closed 27%, A&E nearer 23%,
"severe attack" 22%. Symptoms subsequently resolved in
35 (43%) cases and continued in 43 (53%) of whom 21
saw their GP, 21 took no acticn and one returned to A&E.
We conclude that most of the A&E attenders in
Nottingham are on inhaled steroids, have good access to
GPs and asthma clinics, yet choose to present habitually
to A&E when their asthma control deteriorates.
We thank Allen & Hanburys for financial support.

P4 RESULTS OF TWO SURVEYS IN NORFOLK OF THE USE OF
GUIDELINES ON ASTHMA MANAGEMENT

B D W HARRISON AND J M NICHOLS

Department of Respiratory Medicine, West Norwich
Hospital, Bowthorpe Road, Norwich, NR2 3TU

In March 1995 we conducted a postal survey of 82
general practices involving 82 senior partners and 72
practice nurses in Norfolk to seek their views on the
value of asthma guidelines, local (dated 1993), national
(dated 1993) and international (dated 1992). 63 GPs
(77%) and 43 nurses (60%) responded. Amongst the
doctors 57 (90%) had received local guidelines and 55
used them and found them helpful; 58 (92 %) had received
the BTS guidelines and 54 used and found them helpful;
only 4 (6%) had read the International Guidelines. 37
of the nurses had received the local and 38 the national
guidelines; 30 and 35 used them; 28 and 32 found them
helpful. 4 had read the International Guidelines.
Amongst the nurses there were no differences in
responses between the 24 who belonged to the Norfolk
Association of Asthma Nurses and those who did not.

A similar survey of local (dated 1991) and national
(dated 1990) guidelines in June 1992 had a much lower
response (21%). 79% of those who responded had read the
local guidelines, but only 50% had read the national
guidelines. Of those who had read the guidelines 93%
found them helpful.

These surveys suggest that local and national guide
lines are now being used and are seen as helpful in the
majority of general practices and by practice nurses in
Norfolk. The much higher response in 1995 might
indicate a greater awareness of and interest in asthma
care since 1990 when the first BTS guidelines were
published and the nurse run asthma service became much
more widespread. Additional written comments confirmed:-
the value of guidelines in producing local GP protocols;
the need for regular updating; and the requirement to
make them concise and user-friendly.

These surveys were supported by Allen & Hanburys
and Boehringer Ingelheim.
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PS GP PRESCRIBING TRENDS IN ASTHMA
MEETING THE CHALLENGE OF THE GUIDELINES

Dr D PRICE , Dr V McGOVERN2 , Dr M MEAD3, and Dr D RYAN4

GP, Norwich, 2GP, Belfast, 3GP, Leicester,
GP, Loughborough

The authors have analysed changes in GP prescribing
patterns from 1991, the time when guidelines were first
introduced, to 1994. This study was based on data from
a panel of 100 nationally distributed GP practices using
the AAH Meditel practice software collected under the
auspices of the Doctors Independent Network (DIN).
These practices cover approximately 375 GPs and around
750,000 patients.

Results
1. Inhaled steroid prescribing has increased from
49 to 61%.
2. Inhaled steroid prescribing in 0-3 age group has
almost doubled (from 15 to 27%).
3. The ratio between inhaled anti-inflammatory agents
and short-acting beta agonists has changed
(1991, 1:1.4, 1994 1:3.2).
4. Use of long-acting inhaled bronchodilator
(salmeterol xinafoate) has more than doubled (2% in 1991,
5% in 1994) while use of oral bronchodilators decreased
(oral beta agonist use 12 to 6%, oral theophylline use
10 to 6%).
5. In the under 4s there has been a rapid transition
from oral to inhaled short-acting bronchodilators
(decrease in oral use from 79 to 55%, increase in
inhaled use from 32 to 53%).
6. Prescriptions of short-acting bronchodilators
suggest patients on inhaled steroids are using 5 to 7
puffs of relief medication per day.
The data from this analysis support the idea that GPs
are adopting the BTS guidelines as the framework for
asthma management. However, there appear to be
problems in the still very large use of daily relief
medication and the continued use of oral
bronchodilators.

P7 SURVEY OF HOME NEBULISER USAGE IN
LIVERPOOL FOLLOWING PUBLICATION OF 1993
BTS ASTHMA GUIDELINES

S MOSS, B J McDONOUGH and C R K HIND

Royal Liverpool University Hospital, Liverpool L7 8XP

This survey was prompted by observation of (1) The
Liverpool Family Health Services Authority that prescriptions
for bronchodilator nebuliser solutions had increased; and (2)
a report from two Liverpool medical retailers of up to fifty
nebuliser/compressor sales each week. Accordingly, a
survey of home nebuliser usage both in outpatients and
inpatients was undertaken. Fifty consecutive patients (24
male; mean age 60.5 yrs, range 25-82yr) were interviewed
using a forty point structured questionnaire. Results were
compared with BTS guidelines for giving regular nebulised
bronchodilators (Thorax 1993; 48:S6). We found that 35/44
(79%) were complying with anti-inflammatory treatment; 6/50
(12%) had participated in an initial home trial before
purchase; 33/50 (66%) had specific instructions on the
method/frequency of use; 38/50 (76%) were attending a
chest/nurse specialist; 20/50 (40%) were monitoring their
PEFR daily; and 14/38 (37%) serviced their compressor
annually. The recommendation for purchasing a home
nebuliser was from a chest physician (in 20 cases), other
hospital consultants (6), GP (19) and friend/self (5).The
results suggest home nebuliser use remains uncontrolled in a
significant percentage of patients, despite the published BTS
guidelines.

P6 TEE USE OF FLUTICASONE PROPIONATE IN THE
MANAGEMENT OF SEVERE ASTHMA IN A GENERAL
PRACTICE

J.M. HALL, M. BENNETT AND A. WAGG

The Health Centre, 5 Stanmore Road, Stevenage SGI 3QA

There is considerable pressure to reduce prescribing costs in General
Practice. The use of the newer inhaled corticosteroid Fluticasone
Propionate (FP) for treating asthmatics in our practice was
citicised by the pharmaceutical adviser of the FHSA as unjustifiable
in terms ofthe increased cost.

We monitored over a 12 month period a group of 11 patients with
severe asthma being treated with the maximum doses of
Beclomethasone dipropionate as recommended in the data sheet, but
whose asthma was not well controlled in terms of day time
medication, night time disturbance and acute exacerbations. We
compared their asthma control and the cost of their asthma
medication 6 months before and after their treatment had been
changed to FP. During the study other asthma medication was
reduced when improved asthma control allowed.

Statistical tests used were paired t-tests and Wilcoxon signed rank
test. At the end of the study period statistically significant
improvements were shown in daytime symptoms, (p=0.002), night-
time symptoms, (p=0.002), acute episodes requiring oral steroids
(p=0.008) and mean morming peak flow (p=0.002). Although the
total days lost from work/school fell from 34 -0 this change was not
significant. The overall daily cost ofthe asthma medication fell from
£51.28p to £32.44p.

This study suggests that in severe asthmatics the use of FP maybe
justified in terms of improvement in patient outcome measures with
no increase in overall medication costs.

P8 A SID OF THE USE AND CARE OF NEBULISERS IN
GENEAL PRACrICE
DR D RYAN Woodbrook Medical Ctr. Loughborough, LEll INH
TINA PEARSON MAARA, Leicester Royal Infirmary, Leicester
A survey was carried out to assess the use and mainten-
ance of nebulisers within our General Practice (8400
patients) 70 patients had received nebulisers, 58 were
identified from computerised records of nebulised
therapy prescriptions and 12 from the practice loan boo';
Questionnaires were sent to these 70 patients requesting
information on the source of the nebuliser, the reason
for its supply, the therapy administered through the
nebuliser, its frequency of use, maintenance history
and whether instructions had been given regarding
cleaning and maintenance. Computer and manual records
were checked to verify the information received, where
possible. 40 (57%) patients responded to the question-
naire. The age range was 1-80. Of the 40 patients, 20
had received nebulisers from the practice and 13 from
hospital sources. 20 had been issued following a
severe asthma attack, 14 for inability to use other
forms of inhalation therapy and 4 to improve compliance.
35 patients were receiving Beta 2 Agonists, 10 inhaled
steroids, 3 Sodium Chromoglycate and 9 Ipratropium
Bromide, through the Nebuliser. 16 patients had not
used the Nebuliser .or over a year, and 19 used tieir
Nebuliser 2-4 times a day. 24 had received advice on
cleaning the Nebulisers and 20 on supply of replacement
consumables. Only 3 patients had been advised about
Nebuliser exchange. 12 patients had their Nebulisers
serviced at least once a year, and 19 had never had
them serviced.
This study suggests that instructions and monitoring of
use and care of Nebulisers in this practice could be
greatly improved. Written guidelines as to the use and
care of Nebulisers should be given to all patients
receiving Nebulisers, and all such patients should be
regularly followed up. Large volume space devices may
be as effective as Nebulisers in drug delivery (1).
The use of these cheaper, easier to use, teach and main-
tain devices, might be considered in some cases where
nebulised therapy was initiated.

Ref (1) Morgan, MDL et al, BMJ 1982;285:249: 849-850.
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P9 DARLINGTON AND NORTALLERTON ASTHMA STUDY
PULMONARY FUNCTION AT 10 YEARS

S M ALCOCK, C K CONNOLLY* and R J PRESCOTT**

Darlington Memorial Hospital and *University of
Newcastle upon Tyne; **University of Edinburgh

All asthmatics regularly attending the consultant
clinics in the Darlington and Northallerton districts
were entered into a prospective study in 1983. Best
vital capacity (FVC) and peak flow (PEF) were recorded
according to protocol, which required regular
preventative treatment (70-80% predicted), and trial of
oral steroids (<70% predicted). We present the pulmonary
function of survivors in 1993. Of 628 subjects
recruited, 173 died and 359 (79%) had best function
assessed at entry and 10 years later (FVC 307, PEF 328).
The table shows the observed and expected changes in
function.

MEAN LOSS FVC (1) PEF (1/min)

Absolute Loss 0.56 19.5
(CI) (0.50-0.62) (12.3-26.7)

Expected Loss 0.25 20.6

When individuals were considered, absolute FVC improved
in 35 (11%) and deteriorated by more than twice expected
in 157 (51%), but with PEF improved in 117 (36%) and
deteriorated in 102 (31%). On univariate analysis,
deterioration in function was associated with age and
tobacco-smoking; and for PEF: male gender, lower social
class, childhood asthma; and for FVC, duration of
asthma. Regression to the mean was seen for PEF but not
for FVC. On multivariate analysis, allowing for
regression to the mean, only age and ever smoking
remained in the model for both measurements, with
duration remaining significant for FVC. As regression
to the mean was only seen with PEF, it is probable that
artefactual factors, e.g. more observations and more
practised technique in subjects with deteriorating
function, might partially explain the better outcome for
PEF. As 28% of those followed up had died, and risk of
death was closely associated with poor best function,
this analysis of survivors probably underestimates the
risk of deterioration of function. The social and
demographic variables recorded in 1983 were relatively
poor predictors of functional outcome.
We acknowledge the support of the National Asthma
Campaign and Glazo Research and Development.

P1l PERCEIVED ASTHMA COMPLIANCE RELATED
TO SYMPTOM CONTROL AND PATINT ATiTIUDES
DB PRICE
Thorpewood Surgery, Woodside Road, Norwich NR7 9QL
As part of an audit of patient attitudes to ah managemnt and
control Hayuctuomnaire was ditibutd to 400 adult
patients y selze from the patet asthma rWster.
Questions asked about verity and iming of symptoms, atfitudes
towards m and self-peeivd coiance..
Prescribing reords were aned who had collected
80%/. or more of the p ip neded to fidfl theirplanned
management protocols were catgois d as compliant he rest
were categonised as non-compliant..
Resuits ofthe analysis of the first 125 paients to resond:

Absence of symptoms Colian Non-compliant
No of b M(ru) 3086 4.88%
No shorbms Of bath (x sume) 33.75% 14.29%
No disturedWW 69.23% 35.71%
No sy tnm on 54.56% 38.10%

rdedinhdda wdnw

C4rdifnt 71.67% 13.33% 1.67o 13.33%
NorF-~ t 750.00% 27.78% 8.33% 13.89%

Akiade te,wuvLw s.iginaeteroids
_ inoa didk but acpt won't tke
C 30.00% 64.29% I 5.71% 7

14.29% 71.43% 14.29%

Analys were also carried out of attitudes to ref inhalers, oral
sterod using inalers in public and daily medication.
The reults of this audit would seem to tht nce as
meas by recrded prcng in m be asso ated
with symptom 1,andt p asthma

and medicatio_ ~sudy also that some
patients hae a poor awa ss oftheir own oe.

PJO TE IXNTRRELATIOSNXIPS OF ACTUAL/BEST AND BEST
FUNCTION, REGIMEN STATUS AND SMWTOS IXN CHRONIC ASTUSA

S M ALCOCK, R J PRESCOTT** and C K CONNOLLY*

Darlington Memorial Hospital and *University of Newcastle
upon Tyne; **Uni-vrsity of Edinburgh

Actual/best and best function and symptoms were recorded
in 716 asthmatics (mean age 55 yrs, 51% d) seen for
entry/review in a long term outcome study. 44% had never
smoked and 40% were atopic. Mean best FEV, was 87%
predicted and peak flow (PEF) 94%. Subjects were well
controlled functionally (actual/best FEV, 90%, PEP 87%),
but 95 (13%) were not on a satisfactory agreed regimen.
Of the rest, 502 (81%) were maintained on inhaled
steroids. 21% had nocturnal disturbance (ND), 16% had
reduction in daytime activity (RA) and median
bronchodilator (BD) usage was 3-4 times a day, with a flat
distribution. A linear model showed a consistent inverse
relationship between symptoms and best function, i.e. BD
rescue usage, ND per week and RA score (p<0.001 in all
cases), but a weak relationship with actual/best function.
ND and RA increased with increased intensity of regimen,
but BD usage was similar at all steps. There was a
consistent fall from the lot to the 5th quintile of best
function for each symptom measurement.

BEST PEF BEST FEV,
Quintile 1st 5th lt 5th
(% pred) (62.4) (122.4) (46.0) (119.4)

BD
ND
RA

5.03
0.88
1.22

2.44 5.05
0.30 0.83
0.21 1.18

2.66
0.43
0.25

In contrast, there was a generally U-shaped relationship
between symptoms and actual/best function, which was
maintained when stratified by quintiles of best function
or treatment step. The results suggest that best function
is a better measure of morbidity in an asthmatic
population than instantaneous reversibility measurement.
Symptomatic subjects with good function on attendance
might include brittle asthmatics in remission, patients
with severe but now poorly reversible obstruction, and
those on long-acting bronchodilators or who had recently
used short-acting ones, thus explaining the U-shaped
relationship between actual/best function and symptoms. As
ND was more frequent at higher therapeutic steps but BD
usage evenly distributed, clinicians may be more
responsive to BD usage than ND when adjusting therapy.
We acknowledge the support of the National Asthma Campaign
and Glaxo Research and Development.

P12 PATENTS' BELIEFS AND ASTHMA TREATMENT:
EXTENDING THE TRADMONAL COMPLIANCE FRAMEWORK

M.MORGANI B OLDING2.

1. Social Science Section, Department of Public Health
Medicine, UMDS, St Thomas' Campus 2. Haldens Medical
Centre, Welwyn

It is estimated that 40-60% of asthma patients do not take
their medication as prescribed (Cochrane, Eur Resp J 1992;
5(1):122-4). Traditional educational approaches improve
patients' knowledge but generally have little impact on
regular medication use. More effective approaches require a
greater understanding o: patients' attitudes and beliefs
(Partridge, Eur Resp J 1995; 8: 298-305).

A study was conducted among mothers with an asthmatic
child aged 8 years or less attending south London general
practices. All children had been prescribed steroid
treatment. An initial screening questionnaire was returned
by 151 (60%) parents, and 45 White and Afro Caribbean
parents were interviewed. Interviews were based on a
schedule of open questions, tape recorded and analysed
using Ethnograph.

A small number of parents were classified within the
traditional categories of 'compliance' (3/45) and 'non-
compliance'(4/45). The majority were classi-fied as
engaging in 'reflective' adherence or non adherence based
on their own evaluations of the benefits of the drugs and
their negative effects, including worries about side effects,
problems of 'addiction,' 'tolerance,' and psychological
dependence. Most were undertaking non-pharmcological
measures to control asthma, including the use of folk
remedies by Afro Caribbean parents. Changing the
behaviours of patients displaying 'reflective' non-
adherence is unlikely to be achieved through traditional
educational methods.
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P13 AN AUDIT OF ASTIHMA CARE IN DEVELOPING
COUNTRY

J KHAN, S FHUSSAIN

Department of Medicine, The Aga Khan University Hospital Karachi,
Pakistan

Bronchial asthma is very common in Pakstan. We carried out this
retrospective study to see if we are the patients with bronchial

asthma according to accepted sards or not. A total of 100 adult
patients with bronchial asthma were included m the study. The majority
of patients were female (63%). Age range was from 15 to 74 years, 65%
of patients were above 40 years of age. There were no documentation
in the notes about possible p iaig factor in 23% of cases. 83% of
patient were receiving some medication before coming to AKU. Out of
them only 4.2% were on inhaled steroids.

Documentation of physical signs indicating severity of disease was very

poor in the notes: Pulsus paradoxus which is considered a very useful
sign indicating severity of asthma was not mentioned in 73% cases. Peak
flow was recorded in ER in only 23% of cases. Recording of peak flow
remained poor even in the medical ward where in 80% of patients there
was no record of PEER value. Chest x-ray was done in 85% of cases,

arterial blood gases were checked in 73% of cases. At the time of
discharge only 69% of patients were sent on steroids. Follow up of
patients in the cinic was very poor, only 62.5% patients turned to follow
up. Thcre was no documentation in the notes about checking patients
inhaler technique.

Tbhe result from this study clearly shows that we need to improve

standard of care of asthna patients.

P15 IPROVEMENTS IN PHYSICAL PERFORMANCE
AND QUALITY OF LIFE FOLLOWING PULMONARY
REHABILITATION MAY NOT BE REILATED

DL SMITHL SJ SINGH SM REVILL and MDL MORGAN

Department ofRespiratory Medicine, Glenfield Hospital, Leicester.

We have examined the rektionship between improvements in physical
performance as measured by a maximal exercise test (the shuttle
waling test) and a treadmil endurance test and quality of life (QOL)
as measured by two disease-specific QOL questionnaires (the
breathing problems questionnaire [BPQ] and the chronic respiratory

disease questionnaire [CRDQ]). 32 patients (23 male, mean(SD) age
62.4(9.3) years) took part in a 7 week out-patient publonary
rehabilitation program (PRP) with educational and exercise elements.
Exercise performance and QOL were measured before and after PRP.
Mean distance walked during the shuttle test (pre 188(76), post
256(96) m, p<0.0001) and duration of exercise during the treadmill
endurance test (pre 5.4(5.4), post 22(13.8) mins, p<0.0001) both
improved following PRP. There was no significant change in BPQ
score across PRP but all elements of the CRDQ (dyspnoea, fatigue,
emotion and mastery) improved following PRP (p<0.0001). Baseline
hmg fimution (FEVI) was not correlated with the BPQ score but
showed a negative association with the fatigue element of the CRDQ
both before (r = -0.43, p<0.02) and after PRP (r = -0.63, p<0.01).
Improvement in shuttle performance showed an association with
changes in the dyspnoea and emotion elements of the CRDQ (
dyspnoea r = 0.41, p<0.02, emotion r = 0.45, p<0.01) but bore no

relationship to any element of the BPQ. Improvemnts in endurance
performance were not associated with the changes seen in CRDQ or

BPQ scores.

Improvements in performance following PRP occurred independently
ofany measurable change in the BPQ. Although improvements in two
elements of the CRDQ were related to improvements in shutle
performance, they were not related to mprovemets in endurance.
The CRDQ although showing improvement following PRP is
measuring elements other than physical perfonnance alone.

P14 ASTHMA TREATMENT IN DEVELOPING COUNTRIES

J P WATSON and R A LEWIS

Worcester Royal Infirmary, Castle Street, Worcester WR 1 3AS

Aim: To assess whether the treatment of asthma in developing
countries follows international guidelines, which recommend the
use of regular inhaled steroids to achieve minimal symptoms,
with p.r.n. inhaled bronchodilators (NHLBI/WHO. Global Strategy
for Asthma Management and Prevention. National Institutes of
Health, 1995.).
Methods: Questionnaire sent to missionary members of the UK
Christian Medical Fellowship working in developing countries.
Results: 34 replies were received from 22 countries in Africa and
Asia. 25 were working in hospitals and 9 in community health
projects. Between them they treat approximately 1 million
patients annually, including approximately 1 0,000 asthma cases.
Oral salbutamol was prescribed "usually" or "often" by 27
respondents, theophyllines by 24, inhaled bronchodilators by 1 1,
inhaled steroid by 2, and cromoglycate by 2 of them. 8 (24%)
respondents never prescribed inhaled bronchodilators and 24
(71%) never prescribed inhaled steroids. Theophyllines were
locally available in all 34 cases and oral salbutamol in 33.
However, inhaled bronchodilators were only available in 25
localities and inhaled steroids (usually beclomethasone 50pg) in
13. In most cases the patient had to pay 100% of the cost of
their drugs (median 94%). Where they were available, the
median cost of drugs as a proportion of average local monthly
income was calculated. A beclomethasone 50pg inhaler cost
24% (range 6.8% - 100%), a salbutamol inhaler cost 13.4%
(1.3% - 250%), 90 Salbutamol 4mg tablets cost 4.8% (0.75% -
75%) and 90 Aminophylline 100mg tablets cost 4.5% (0.5% -
70%) of monthly income. If they were available locally at a
cheaper price, 28 (82%) respondents would prescribe more
inhaled steroids and 30 (88%) would prescribe more inhaled
bronchodilators.
Conclusion: Many asthma patients in developing countries are
not receiving adequate treatment because the required drugs are
not available in their area or are prohibitively expensive.

P16 CAUSAL ATTRIBUTIONS FOR CHRONIC
BREATHLESSNESS, DISABILITY AND MOD

K A 4AMIX*,K PARA.SWhRAN**,N P IMANEY**
AND D VEALE**

*St. Oswald's Hospice, Newcastle-upon-Tyne
**Dept. of Respiratory Medicine, City
Hospitals, Sunderland

To investigate the possibility that anxious
patients may be more disabled because of
beliefs about the nature of their disease,
we have examined differences in the patterns
of attributions for their symptom of breath-
lessness in a group of 30 patients with
severe respiratory disease (FEV1 <40% or DLCO
< 30% of predicted).
Anxiety/depression and functional ability in
these patients(mean age 48+SD 8.8,M:F-23:7)
were evaluated using a HAD scale and the 10-
metre shuttle walk test and the St.George's
Respiratory questionnaire. Each patient's
attributional style (internal, external,phys-
ical) and thoughts about catastrophic cons-
equences of breathlessness were elicited by
a cognitive therapist. Correlations between
variables were examined using the Mann-
Whitney and Pearson's tests.Anxious patients
were more likely to make internal attribu-
tions for their symptoms (p-0.001). This
was not related to functional disability.
Physical attributions correlated with dis-
ability and with the frequency of catast-
rophising negative thoughts (p-0.01).
We conclude that interventions aimed at
teaching patients to de-catastrophise may
en hance functional ability.

A54

 on M
ay 22, 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
51 on 1 D

ecem
ber 1995. D

ow
nloaded from

 

http://thorax.bmj.com/


Thorax 1995:50(Suppl 2)

P17 DEPRESSIO IN ZLDERLY OUTPATIENTS (OPs)
WITH DISABLING CHRONIC AIRWAYS DISEASE (CAD)

A YOBANNES, J ROONI and N J CONNOLLY

Department of Geriatric Nedicine, University of

Depression is common in the ill elderly. Stjjud
bin: Estimate depression prevalence in elderly
OPs with stable disabling CAD and assess
relation between degree of disability and
prevalence of depression. btb A:33 CAD
patients (20 men) age 70-89 (mean 77.1) yrs
were seen at first attendance at OP respiratory
rehabilitation clinic. Exclusions: Severe CAD
exacerbation or use of oral steroids within 6
weeks; known psychiatric disorder; acute or
chronic confusion. All completed a 6-minute
walk, 1-second forced expiratory volume (FEVy),
BASDEC depression screening questionnaire which
has high predictive values for depression in
elderly patients (Adshead et al, BW. 1992;305:
397), CAD quality of life questionnaire
(Guyatt, Thorax 1987;42:773), and Nottingham
Extended ADL (NADL).Rmauita: Mean(SD) %predic-
ted FEV1 was 53(20)%. 18 patients(55%) scored
in the depressed range on BASDEC. BASDEC score
was unrelated to %predicted FEV1 but correlated
with Guyatt dyspnoea score(r- -0.35, p-0.02),
Guyatt quality of life score(r- -0.75,p<0.001),
NADL(r-0.61,p<0.001) and 6-minute walk distance
(r- -0.71, p<0.001). Conclusicma: (l)Depression
is very common in elderly patients with stable,
disabling CAD. (2)Prevalence and/or severity
of depression may be greater in the most
disabled.(3)More work is needed to assess
effects of treating depression on perceived
disability, quality of life, dyspnoea and
exercise tolerance in these patients.

P19 RELATIONSHP BETWEEN LABORATORY
MEASURES OF IMPAIRMENT AND MEASURES OF
DISTURBANCE TO DAILY LIVNG IN PATENTSWrHCOPD

R GARNHAM *J BESTALL, R GARROD, E PAUL,
*P JONES and J A WEDZICHA

PulnonyRebiation Unit, Londo Chest Hospital and *Divsion of
Physiological Medicine, St George's Hospital Medical Sdool

Ercise capacity and bhsness inpas withCOPD re feqny
meued inthe lbortory, *tough t rn with Activit of Daily
Living (ADL) and Qaiy of Life (QoL) sores have not ben previly
vstid. We sudied 29 stble paiet (11 Mt18 F) with COPD (nedian

age 70yrs (rmge 51-79), mean FEVI 80mis (48.4),FVC l900mls (55.8))
who wreo atteing a pulmonary riabitation e. All p
peformind a shute walking te (maxnal extenay pad xrcins tet) with
Borg scor fprceivedbasnmasured pre and post exercise.
A--sets inclddNoim ADL Scale, St Georg's Repiratry

mairxtw (SGRQ, md odAnxietyadDexoBe>- scab.
SGRQ HAD ADL

FEVI 4031NS 40.9NS +0.38*
SHUTLE .0.69*** 0.48** +0.2**
BORGpe +0.35* 443** .17NS

*p<0.05,*p0.0l, p**p<0.001, #exercisa, NS not significant
Thee was acoin ofr-0.56 (pO.003) bewon FEVI and the
maximalwg distance. FEVI was also correated with ADL, but
not widi ofthe QoL scoros. Hower, walkig distce did
relate to boh the QoL sore as wel as ADL.P d
bre_dine befo e ise corrated with th QoL sore, but
not with ADL.
Exrcie caacity and beahes were aociated widi QoL, but
exercisecapacity,and nalot wnere eatedto ADL.

P18 THE GUYATT QU STIOUNAIRE AND THE BREATHING
PRO)BLIS QUESTIOUIRE IN ELDERLY 8DBJECTS

AM YOHANNES, i ROOMI, K WATERS and NJ CONNOLLY

University Department of Geriatrics, Barnes
Hospital, Manchester, SKS 2NY

Respiratory disease is the 2nd comonest cause
of disability in elderly people (OPCS 1976).We
assessed specificity (SP), sensitivity (SE) and
positive and negative predictive values (PPV
and NPV) of 2 disease-specific quality of life
(QoL) measures, the Guyatt Questionnaire(Thorax
1987;42:773) and Breathing Problems Questionn-
aire [BPQ] (Qual Life Res 1994;3:245) in 77 (37
men) outpatients with CAL aged 70-93 (mean 77)
years and in 48 (21 men) controls aged 71-90
(mean 77) years with normal lung function, from
a previous community survey. CAL subjects were
clinically stable for >6 weeks. All subjects
were cognitively intact. Mean FEV,/FVC ratio in
CAL subjects was 44.6 (SEN 1.6)%. Total Guyatt
and BPQ scores were logged to achieve normal
distribution. Geometric mean (GM) Guyatt score
(95% confidence limits) for CAL group - 74.6
(41-136) and for controls - 115.8 (79-168)
(t-9.1, p<0.001): GM (95% CL) of BPQ for CAL
subjects-39.9 (15-107); and for controls GM -
4.5 (0.5-41) (t-15.1, p<0.001). However the BPQ
(threshold chosen at 16) discriminated better
than the Guyatt (threshold chosen at 100) in
terms of SEN (93.5% vs 77.9%;X'-5.1,p-0.024),
and NPV (88.8% vs 26.1%l;-44, p<0.0001), with
no significant difference in SP (83% vs 87%) or
PPV (90% vs 93%). With a Guyatt threshold of
90, NPV improved to 65.2% (X'-8.0, p-0.0046 vs
BPQ) but SEN fell to 68.8% (X2-12.0 p<0.001).
SP (94%) and PPV (95%) improved but remained
not significantly different from BPQ. The BPQ
discriminates better than Guyatt between the
normal elderly and those with CAL.

P20 QUALITY OF LIFE IN COPD ON LONG TERM
OXYGEN THERAPY

AA Okubadejo, EA Paul, PW Jones*, JA Wedzicha

Respiratory Care Unit, London Chest Hospital, and *Division of
Physiological Medicine, St George's Hospital Medical School,
London, UK.

Long term oxygen therapy (LTOT) improves survival in selected COPD
patients. We have studied the effect of LTOT on quality of life (QoL)
using the St George's Respiratory Questionnaire (SGRQ) and the
Sickness Impact Profile (SIP). Mood state was assessedwith the Hospital
Anxiety and Depression scale (HAD). We studied 23 stable hypoxaemic
COPD patients (15F,8M) before and 6 months after starting LTOT using
an oxygen concentrator, we also studied a control group of 18 (6F,12M)
COPD patients with less severe hypoxaemia who did not receive LTOT.
LTOT patients had median age 71 (range 47-82)yrs, mean (sd) FEV,
0.75 (0.22)1, PaO2 6.95 (0.75)kPa, PaCO2 6.52 (1.21)kPa; controls had
median age 72 (range 58-85)yrs, FEV, 0.94 (0.33)1, Pat2 8.17 (0.94)kPa,
PaCt2 6.02 (0.75)kPa After 6 months 4 LTOT patients and 1 control
had died. Results for the surviving LTOT patients (n=19) and controls
(n=17) are shown below:
Mean (sd) values for quality of life measures and significance of
differences in change between groups (student's t-test).

0 mths 6 mths Change j
SGRO Total
LTOT
Controls
SIP Total
LTOT
Controls
HAD anIetv
LTOT
Controls
HAD deDressig
LTOT
Controls

61.8 (18.3) 60.5 (16.5) -1.3 (14.5)
45.8 (15.5) 48.7 (17.3) +2.9 (13.4)

17.9 (8.5) 18.2 (9.1) +0.3 (6.9)
10.7 (8.0) 8.6 (6.4) -2.1 (4.0)

7.9 (4.5) 7.0 (4.4) -0.9 (4.7)
3.6(3.2) 5.4 (3.4) +1.8 (2.3)
on
6.3 (3.3) 7.0 (3.3) +0.7 (2.6)
4.2 (3.5) 5.4 (3.6) +1.2 (2.9)

0.38

0.21

0.04*

0.64

These results suggest quality of life and mood state are not changed
substantially by 6 months of LTOT in patients with severe COPD.
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P21 HOME ASSESSMENTOF ACTIVITEESOFDAILY
LIVINGANDPSYCHOMOTORFUNCTIONINCOPDPATIENTS
ON LONG TERM OXYGEN THERAPY

AA Okubadejo, L O'Shea, PW Jones and JA Wedzicha

Respiratory Care Unit, London Chest Hospital, and *Division of
Physiological Medicine, St George's Hospital Medical School, London.

Patients with severe COPD and hypoxaemia have impaired psychomotor
function.In this study we examine the relationships between psychomotor
function, activities of daily living (ADL) and quality of life (QoL). We
studied 19 (II M,8F) patients (median age 70, range 60-84 years) with
COPD and severe hypoxia who were all using oxygen concentrators for
the provision of long term domiciliary oxygen therapy (LTOT); we also
studied 14 (IOM,4F) patients (median age 73, range 64-75 years) without
severe hypoxia. Both groups were visited at home for assessment with
the Nottingham Extended ADL scale (scale 0-22, independent persons
score high), the St George's Respiratory Questionnaire (SGRQ), the
Hospital Anxiety and Depression scale (HAD), and atest ofpsychomotor
function (Reitan Trail B) which has a normal range of 122+62 secs in
this age group.

Companson of groups- mean (sd) scores and p-value (student's t-
test).

Hypoxic Non-Hypoxic p
Sa02% (air) 87.4 (7.2) 93.5 (2.2) 0.003
FEV, (ml) 0.59 (0.26) 0.70 (0.22) 0.23
SGRQ Total 63.7 (15.8) 58.3 (20.6) 0.41
ADLTotal 11.3 (5.6) 14.1 (4.2) 0.12
Anxiety 7.6 (5.7) 7.0 (5.3) 0.77
Depression 7.7 (3.7) 5.8 (3.5) 0.11
Trail B (secs) 200 (81) 164 (97) 0.27

Taking all 33 patients, Trail B correlated with depression score (r 0.42,
p=0.016) and ADL Total score (r=0.50, p=0.003). Hypoxic COPD
patients treated with LTOT and COPD patients with less severe hypoxia
appear to be similar in terms of QoL, ADL, mood state and psychomotor
function. Both groups had impaired psychomotor function which was
associated with depression and reduced ADL.

P23 POOR QUALITY OF LIFE IN SEVERE ASTHMA USING THE
AQ20 QUESTIONNAIRE
TJFLETCHER*, R DUNCANSON*, PW JONES", md JG AYRES*

Chst Resrchinstitubt,H tsn HospialaBirminham B9 SSS
**St CGor's Hspital Medical Schooil, Lomnn,SW17 ORE
Patiets with svee, prsia asthma invariably state ta thir qualty of
lf'is poor depite, ad in smo cases ba of, sub take Of
meication. Quality of f q air have bm developed to provie
standardised esmates of inard daiy lf and well-being in ahma, bit
are too complex for ntin use. Tbe AQ20 i a new, vahdat
questitaire (EAWhitePW Joe, this meotin) desie for routine use.

am of this su wu to assess quality of life i pates wit svere
unstable asma, ad det ine te rproducibilit oftheq ie n a
grup wo syntn ca c m a ove km p Of time.
We deivwd dw AQ20 to 10 patiuts with svee ast (mean ap 40
yers; 4M, 6F) on two 2 weeks apart. Fiw of te pat s
fulfilled erieris for brtit asthma but al wee tak high dos of
ihad steroids (mou doe 1850 mcg ficoe or uiv t dail).
Men FEVI was 2.8L (mm %p id 64%). emTe- (SD) AQ20
So wams 15.8 (2.7) out of a x possibl score of 20, with od
repetabity(r-0.89). MTe was die orlaionbtwen AQ20sco
nd FEVI, nor bstwee variatma pek flow over th week bwe th
twotoes d teatscore. Thm valus hie tdma e -pc dscore
for patus with this degee of airflow bobtsuctbo ulsin a a refrec
mudis fiompatits with COAD or mild astm. Tis pilot study uespo
ta patib with sver, natable ashm appar to ha wors dt
eptedquality of fif for reasons whch aeant rltd to FEVI orto
variation in peak flow. It may susst tha risk atoors fwr brittle asdhm
(such s pschosocial factors) ay be kinou in fi nin g the
impired health evm when they ar nu exeIenina acute episodem.
Futhe atdies a needed to sefacto suchpaspercepiof i

oin ad psyhosca fac in d poor qaity ofl
duthtets er.

P22 CROSS-SECTIONAL VALIATION OF A SHORT AND
SIMPLE MEASURE OF QUALITY OF LIFE FOR ROUTINE
USE IN ASTHMA

E A WHITE and P W JONES

Division of Physiological Medicine, St George's Hospital Medical
School, London, SW17 ORE

Existing disease specific questionnaires to measure health-related
quality of life (QoL) are time consuming and complex both to use
and score. To facilitate the application of QoL measurement to
routine clinical practice, two versions of a new questionnaire have
been developed: the AQ-20 (20 items) and the AQ-30 (AQ-20 plus
10 more items). Repeatability data for these has been presented
previously (Quirk and Jones, Thorax 1994; 49: 1075p). Ihis study
was designed to examine and compare the validity of the two
versions. The new questionnaires were compared with two
established measures: the St George's Respiratory Questionnaire
(SGRQ) and E. Juniper's Asthma Quality of Life Questionnaire
(AQLQ), together with clinic FEVI and morning PEFR
measurements. 70 asthmatic patients (female = 46) were studied, of
mean age46 years (17 - 79 years). Their mean FEV1 was74± 24
(sd) % predicted. Spirometry and questionnaire data were collected
in a single session by one researcher. Subjects recorded morning
and evening PEER measurements for 14 days. Mean completion
times for the questionnaires were: AQ-20 2.5 minutes, AQ-30 3.5
min, SGRQ 8 min, AQLQ 13 min. Pearson's correlations between
the new questionnaires and the reference measures are tabulated:

AQLQ - Symptoms
AQLQ - Total
SGRQ - Impacts
SGRQ - Total
Morning PEFR

AQ-20
- 0.82
-0.80
0.81
0.85
0.54

AQ-30
- 0.79
- 0.79
0.82
0.85
0.48

p value
< 0.0001
< 0.0001
< 0.0001
< 0.0001
0.0001

Both new questionnaires correlated well with the component and
total scores of the two established questionnaires. The FEVI
correlated only with the SGRQ scores (r = 0.23, p <0.03). We
conclude that the AQ-20 and the AQ-30 are valid measures of QoL
in asthma. There appears to be no advantage in using the larger of
the two, based upon this evidence.

P24 RESPIRATORY REHABILITATION IMPROVES
EXERCISE CAPACITY IN ELDERLY PATIENTS WITH
CHRONIC AIRFLOW LIMITATION

J ROOMI, A YOHANNES and NJ CONNOLLY

Department of Geriatric Medicine, University of
Manchester

Chronic Airflow Limitation (CAL) is a major
cause of morbidity in old age. Respiratory
Rehabilitation (RR) improves exercise capacity
in younger patients but is untried in the very
elderly.Study Aim:assess the effects of RR on
6-minute walk test (6M), spirometry, and
quality of life (QL) {Guyatt et al, Thorax
1987;42:773). Design and Method: Randomised,
double blind crossover study. 17 stable
symptomatic CAL subjects were recruited,14 (11
men), aged 71-89(mean 76)yrs completed the
study. Mean[SDJ 1 sec forced expiratory volume
(FEV1) = 0.96[0.28) litres, (44% predicted).
During placebo phase subjects received 8 weeks
breathing exercise.During active phase subjects
received 8 weeks incremental RR(X 4/day step-
ups, unweighted arm raises, inflating party
balloons). Results: 6M improved from 239[89]m
to 296[100]m (t=4.5; p=0.0006) in the active
phase, with no significant change in 6M in the
placebo phase (269[102]m to 275[101]; t=0.95,
p=0.36) .There was no significant change in FEVy
or QL.
Conclusions:1.Elderly CAL subjects tolerate
intensive RR 2.RR improves exercise capacity in
such subjects 3.Additional studies are needed
to assess the long term benefits of RR in
elderly CAL subjects.
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P25 PULMONARY REHABILITATION IN PATIENTS
WITHOUT CHRONIC AIRFLOW LIMITATION: OUTCOME
vs CAL and CONTROL

DL SM[ThI SJ SINGH SM REVILL and MDL MORGAN
Department ofRespiratory Medicine, Glenfield Hospital, Leicester.
We have examined the effect of a 7 week out-patient based
pulmonary rehabilitation program (PRP) including elements of
education and exercise on the performance of a symptom limited
incremental exercise test (the shuttle walking test), a treadmill
endurance test and qualty of life as measured by the breathing
problems questionnaire (BPQ) in patients with stable chronic airflow
liitation (CAL), mean FEV1/FVC 49%, patients with primarily non-
obstructive pulmonary disease (NOPD), mean FEVI/FVC 71%, and a
control group of CAL patients (CCAL). Measurements were made
before (p) and following (po) PRP for the CAL and NOPD groups.
For the CCAL group measurements were made before a control
period of 2 months, during which no interventions were made (pp);
PRP was then performed as for the other groups. Results are shown
in the table below:

Group I I CAL(n=92) NOPD(n=20) CCAL(n=iJ)
Measurement
Shuttle dist PP 145.5(54)
(metres(SD)) p 210.8(101) 232.6(145) 139.1(75)

po 267.8(107) 286.8155) 207. 1(62)
Endurance time pp 1.801)
(minutes(SD)) p 5.4() 4.1(4) 2.4(2)

po P 20.3(15) 20.9(10) 25.6(14)
BPQ score PP 43.2(14)
(units(SD)) p 39.0(15) 38. 1(18) 43.4(14)

po 37.0(15) 34.9(18) 142.1(11)
A PRP produced significant (p<0.001) improvements of a similar
degree in exercise performance in patients with CAL and NOPD.
CAL patients who received no intervention showed no significant
change in exercise performance over that period.

P27 PREVALENCE OF ADULT-ONSET WHEEZING IN
A COHORT OF ASYMPTOMATIC CHILDREN
REVIEWED 30 YEARS LATER

C H BODNER, S J ROSS, J S LEGGE, J G DOUGLAS,
D J GODDEN and J A R FRIEND

Department ofMedicine and Therapeutics, University of
Aberdeen, Polwarth Building, Foresterhill, Aberdeen, AB9 2ZD

In 1964, a random community of survey of2511 Aberdeen
schoolchildren, aged 10 to 14, identified 121 children as having
asthma and 167 as having 'wheeze in the presence of a respiratory
tract infection' (Dawson et al., Lancet 1969; I: 827). We have
recently tried to contact the rem ng individuals (now aged 40 to
45) who had no reported respiratory symptoms as children, to
establish the prevalence of adult-onset wheeze. Of 1382
respondents, 640 male and 742 female, 154(11%) reported having
had attacks of wheezing or whistling in the chest which started on
or after age 15; 115 (8%) ofthese individuals had wheezed in the
past year. The period prevalence of adult-onset wheeze was
similar for males and females (10.0% vs 12.1%, p = NS). The
mean age of onset was 30 years (range 15 to 44 years). In the past
year, 86(6%) respondents had been woken at night feeling short of
breath, 124 (9%) reported that their chest felt tight in the morning,
and 82(6%) required drug treatment for wheezing symptoms.
Among the individuals with adult-onset wheeze, 71(47%) were
current smokers, 25(17%) were past smokers, and 54(36%) had
never smoked. In comparison, 367(30%) ofthe remaining
respondents were current smokers, 260(21%) were past smokers,
and 589(48%) had never smoked. Further studies are under way
to characterise the nature ofwheezing illnesses in these subjects
and to investigate possible aetiologic factors.
Funded by the National Asthma Campaign

P26 THE EFFECT of WALKING AIDS on WALKING
DISTANCE, BREATHLESSNESS and OXYGENATION ha
PATIENTS with SEVERE CHRONIC OBSTRUCTIVE
PULMONARY DISEASE (COPD)

G Dalton, J Ashley, S T Rudkin, R J White
Department of Medicine, Frenchay Hospital, Bristol, BS16 ILE,
UK

Patients with COPD sometimes benefit from walking aids. We
have measured the walkdng distance, breathlessness and oxygenation
using either a walking stick (WS) or wheeled walker (WW).

Ten patients attended on 3 consecutive study days. Each day,
spirometry was done, and then they walked either unaided, with a
walking stick or a wheeled walker in random order. They
performed 2 6-minute walks, separated by a 30 - 60 minute rest.
Broncho-dilator use was controlled. Oxygen saturation and
breathlessness assessed by Borg scale were measured at the
beginning and end of each walk.

Mean age was 64.6 years: mean FEV, was 0.7 litres. Comparisons
were by Wilcoxon matched pairs test. Unaided patients walked
furthest - 222.6 ± 55.4m (mean ± 95% confidence interval)
compared with 209.8 ± 57.97m for WS and 209.5 ± 57m for the
WW, but these differences were not significant. Using WW, the
patients were significantly less breathless than when walking
unaided. The Borg change was 2.1 ± 0.7 compared with 3.7 ±
1.2 (p = 0.037). There was no significant difference in
breathlessness using WS. There was no significant difference in
oxygen saturation.

The wheeled walker did not increase the distance walked, but there
was a marked and significant reduction in breathlessness. The use
of a wheeled walker is worth a trial in patients with severe COPD.

P28 THE PREVALENCE OF WHEEZING AMONG YOUNG ADULTS IN
SOUTH WALES IN 1972 AND 1992

JCM LAYZELL and ML BURR

Centre for Applied Public Health Medicine, University
of Wales College of Medicine, Temple of Peace and
Health, Cathays Park, Cardiff, CF1 3NW

In 1972 and again in 1992.a respiratory survey was
conducted among adults aged 20-44 years living in a
South Wales town. On each occasion the same screening
questionnaire was sent to a random sample of young
adults, followed by a more detailed questionnaire,
lung function tests, skin tests and serum IgE tests
among subsets of the respondents.

Information was obtained from 3068 subjects in 1972
(Thorax 1975; 30: 663-668) and 2318 in 1992. The
prevalence of a history of wheezing occurring with
breathlessness and in the absence of a cold was 14.8%
in 1972 and 19.0% in 1992 (P<0.001); the proportion
reporting chronic production of sputum declined over
this period. These findings confirm the evidence of
a rise in asthma prevalence among schoolchildren in
South Wales (Arch Dis Child 1989; 64: 1452-1456).
[supported by the British Lung Foundation]
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P29 A CROSS-SECTIONAL AND LONGITUDINAL STUDY OF
AIRWAY RESPONSIVENESS IN THE GNERUAL POPULATION

TC AIKEN, G DEVEREUX, MM DEVLIN, C BROMLY, R WARD,
SC STENTON, SJ BOURKE and DJ HENDRICK

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

We have quantified airway responsiveness (AR) in West-Cumbrian men (aged 20-
45 yrs) randomly selected from the Family Health Sevces Auxrity register. 292
men were sampled in 1993 and 385 in 1995. Group A (n-100) was studied only
in 1993, group B (n-193) was studied only in 1995 and group C (n-192) was
studied in both years. All tests were carried out in the spring. Symptoms were
recorded using a respiratory quesi re, atopy was messed uing sidn pick
ests and AR was quantified as PD,oFEV, to methacholine using a dosimeter
technique. The distribution of PD2, measuements was:-

PD2, Category
Group (n)
A-1993 100
B-1995 193
C-1993 192
C-1995 192

0200 200.1000
n (%) n (%)
6(6%) 11(11%)
16(8%) 16( 8%)
15(8%) 18( 9%)
17(9%) 15( 8%)

1000.6400
n (%)
8( 8%)

20(10%)
21(11%)
19(10%)

0.6400
n (%)

25(25%)
52(27%)
54(28%)
51(26%)

>6400pg
n (%)

75(75%)
141(73%)
138(72%)
141(73%)

There were no significant differences in the distributions of PDx2 measurements
between groups, or between years in group C. The geometric mean PD2, for those
with measurable vahles was also not significantly different between groups
(A-472, B-366, CIso'-377, C1555-335 pg). 39 indivals from group C had a
measurable PD2D in both years and 22 of these changed their value by more than
2 fold (11 inreased, 11 decreased). Only one individual changed PD20 value by
more than 4 fold No individuals moved from the asthmatic range (PD <200pg)
to the nomal range (PD >10ODpg) or vice-versa. Our study provides no evidence
for an increase in the prevalence of asthma or airway responsiveness in West-
Cumbrian men between 1993 and 1995.

P30 LUNG FUNCTION IN INE-CITY MANCHESTER

D S RENWICK AND N J CONNOLLY

University Department of Geriatric Nedicine, Barnes
Hospital, Cheadle, Cheshire

METOD_S Subjects were selected from local GP lists using
random number tables. Exclusions: non-Caucasian, confused,
housebound. Responders to a postal questionnaire were
invited to attend for spirometry if they had no history of
heart disease and were not taking beta-blockers, anti-
cholinergics or oral steroids. Results (mean of 6 blows
reproducible * 10%) were compared with values predicted by
Cotes (1966), Burr (Thorax 1985:40;54-9), Dockery (Am Rev
Resp Dis 1985:131;511-20) and Enright (Am Rev Resp Dis
1993:147; 125-33). RESULTS Of 508 questionnaire responders
(mean age 66.6; 58.7% women; 65% response rate), 113 were
excluded; responders were representative of population.
247 attenders (63% of those invited) were slightly younger
than non-attenders but otherwise representative. FEV1, FVC
and FEVI/FVCX showed negative linear correlation with age
(p0O.001, pcO.001, p-0.01). In women, FEV1 and FEV1/FVC%
were lower in never-smokers than smokers (FEV1: t-2.6,
p-0.01; FEV1/7VC%: t-4.2, p(O.001); smoking did not affect
lung function in men. Table shows measured (N) and
predicted ()M in men and wo en never-smokers.

| Cotes Burr5 Dockeryt Enright#
age 20-64 age&7O age 25-74 age 65-85

N Pn
MTP

M
P

N
Pd 2.55 2.74 2.55 3.09 2.70 13.16 2.55 12.94

9 1.98 I1.93 1.98 1.84 2.32 12.36 1.98 2.23
td p-0.09; id p.0.06; tu peO.001; Id p.0.05, 2 p.0.02
CONCLUSION In Manchester never-smoking men, measured FEV1
is lower than predicted; this may explain the similarity
between FEV1 in smokers and never-smokers. Exposure to an
occupational factor is a possible explanation.

P31 A8THM IN THE ZLDERLY-
UNDERDIAHOSED AND UNDERTREATED ?

K PAPAMISWARAN**, 8 K BAN8UUL*, D CHADDA*,
N P NEANEY ** AND T HILWRETH***

* Departments of Medicine for the Elderly,**
Respiratory Medicine, *** Medical Audit,
City Hospitals, Sunderland

The aims of this study were to investigate
the prevalence and management of bronchial
asthma in the elderly and to observe the
patient's perceptions of their disease.
We surveyed the respiratory problems of 2004
patients over the age of 65 years (mean age
74+6.5 years) of an urban practice in the
North-East of England using a validated
screening questionnaire. 1362(70%) patients
replied. 390 patients agreed to be visited
at home by a nurse who filled in a MRC
detailed respiratory questionnaire and per-
formed spirometry and reversibility tests.
95 patients (m33,f62) satisfied criteria for
bronchial asthma. Only seven of these
patients were aware that that they could
have asthma. The mean FEV1 was 0.96 L (45%
of predicted). 84/95 patients were sympto-
matic with wheezing and breathlessness on
moderate to heavy exertion, of which 25 were
severely disabled with their symptoms. 43
patients (47%) were not on any form of
treatment for their asthma. Only a third of
the asthmatics were using inhaled
steroids(median dose/24hrs - 300mcg).
We conclude that there is a high prevalence
of unrecognised asthma among the elderly and
consequently, therapy for these patients
does not comply with guidelines.

P32 THE DEVELOPMAET OF A COMPUTER READ ASTHMA
DIARY CARD

WS TUNNICLIFFE, P BRIGHT and JG AYRES

Brittle Asdma Clini, Chet Rserd bntite, inm H
Hospital, Bordesly Grwen Eat, Biingam B95SS

To aciitte diao cptue in a plmd pretie tu of otome
dtriaein ptimts wish bristle ashma a the Wet Mitimad we have

deneloped aasmdirycad(ADC)whidh sows' nforInom recrde
by subjecs to be tifrried direy to a pesna coxiste (PC). Th
diuay cadW ha th fon of n MCQ awer Ai md is rd by an
optic mar reder (DMS CD21O) lWked to a undad PC. Os ADC
allow four pek flw value, the respone to hr optioal Ye/No
quation wd a day ad nigbt syoptom score to be recorded eaas day for
sev days, as well asanoa synmptom score forth wee.
We haw ased te perfomace and y ofthe sym in 9

pait fom dth Wet Midlmd Brise Asdma Rgit. bnialy a
powaw d to use a ing peak flow ne with a dWg diplay
(Cleme Clar VMX Mii Log) four t a day for 4 weeks md at te
same timeto rcordt peak flow vls on th ADC. Mm daa stord in
the gging metsr was onard wia ta capurd ad deoded by the
ADC sysa i toasl 87 loged p- flw ircring we m on 24
days (meaa 3.6 per day), thuse comprised of 235 dbs (6 PPF radis
<100 lW. Ih ADC doa we co ect ecp f a cdigi pat
tru ton error (0.4% digi er). 9 patit wish bisl asue we
subesamalyaiudto coapie ADC'so_urridywithl ua d
Wita peak flow diar',-for two w eek. Mum m itry bythino sipto
(WST) of eadh mbjects III recor ago a PC wa *d ad
asssd fo trmacrig eruue. 473 pekfow_aag we recorded
md wry took 86 noas. 39 ersno diatd (1%) by_
del Wy. me e D's we red mid ter dm tomsr to
inivdalsreddit, a prosstattook jU 3 adim_e. 459 pee flw

rEcrdngs (97%) we idntical. Al 9 ajiecs predred th ADC's to
tlhurual rewd.
Tw ADCst appeas to be effice aodd ofdia hualn for
epimioloicl sudesof severe asthma.
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P33 THE RELATIONSHIP BETWEEN ASTHMA ADMISSIONS
AND DEPRIVATION IN A HEALTH DISTRICT

J P WATSON and R A LEWIS

P34 ASTHMA ADMISSIONS TO HOSPITAL: RELATIONSHIP
BETWEEN THE ROUTE OF ADMISSION AND DEPRIVATION

J P WATSON1, P COWEN2 and R A LEWIS'

Worcester Royal Infirmary, Castle Street, Worcester WR1 3AS

We have previously reported an association between hospital
admission rates for asthma and deprivation in the districts in the
West Midlands Region (Thorax 1995; 50: 463P). We have now
examined this relationship within a single district.
Methods: Retrospective study comparing age standardised
admission ratio (SAR) for asthma and Townsend deprivation
index for each electoral ward in Worcester District in one year.
Wards were also aggregated in rank order of Townsend Index
into 10 "ward groups" with similar populations.
Results: SAR was significantly associated with Townsend Index
for electoral wards (Spearman rank correlation coefficient
p =0.39, p<0.001). This relationship held for both sexes (male:
p=0.38, p=0.001; female p=0.36, p=0.002), and when
repeat admissions by the same patients within the year were
excluded (p =0.45, p<0.001). Using the aggregated ward
groups reduced the variation (All admissions: p = 0.78,
p = 0.008; excluding repeat admissions: p = 0.94, p< 0.001).

1.6
SAR 1.4

(excluding 4
readmissions) 1.2 F

1.0

0.8

0.6

1. Worcester Royal Infirmary, Castle Street, Worcester WRl 3AS
2. West Midlands Regional Respiratory Audit Officer, Good Hope
Hospital, Rectory Road, Sutton Coldfield B75 7RR

Aims: To investigate the relationship between socio-economic
status and routes of admission to hospital for asthma.
Methods: Retrospective study of routes of admission to hospital
for asthma in the West Midlands Region, and Townsend
deprivation index of district of residence.
Results: There was a positive association between Townsend
index for district of residence and the proportion of emergency
admissions which came via accident and emergency (A&E)
departments (Spearman rank correlation coefficient p=0.76,
p< 0.00 1). There was no association between Townsend Index
and the rate of admissions referred by general practitioners
(GPs), but there was a positive association with the rates of
admission via A&E (p =0.83, p<0.001).

% via A&E
(emergency
admissions)

4
44

4 4

-4 -2 0 2
Townsend Index (ward groups)

4

Conclusions: Asthma admissions to hospital are associated with
deprivation in the community, even within a relatively wealthy
district.

70*
60*
50.
40-
30.
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* 4+
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-4 -2 0 2 4
Townsend Index
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Conclusion: Patients admitted to hospital for asthma who live in
poorer districts are more likely to be admitted via A&E, whereas
those who live in wealthier districts are more likely to be referred
by a GP. This is due to more admissions via A&E in poorer
districts, rather than any difference in the rates of GP referrals.

P35 SOCIO-ECONOMIC STATUS DOES NOT AFFECT
ACCESS TO LUNG CANCER SERVICES
RM ANGUS, H FORBES*, PR TODD, B CO MTIER and JE EARIS
Department of Respiratory Medicine, Fazakerley Hospital, Liverpool
and *Claterbidge Oncology Centre

Merseyside has one of the highest incidences and mortality rates for
lung cancer. We postulated that this may result in more limited access
to hospital services for those in deprived areas and might affect
clinical outcomes. Data for finished consultant episodes, with a
diagnosis of lung cancer, was extacted from the North West Region
hospital activity dataset During this period 11,386 episodes were
identified in the Mersey area. The average age was 60.5years (SD
3.54) with 7427 (65.2%) male. Townsend scores were assigned to
each record by mapping the patienfs home postcode to electoral
ward. A second measure of social class, the CDMS Super Profile
Lifestyle Classification, was used at the Enumeration District level to
investigate pattns that may not be readily ppent at the electoral
ward leveL For the Super Profile analysis the lifestyle classes A, B, &
C were taken as affluent and classes H, I & J as socially deprived.
Patients in the middle categories were excluded from the analysis.
Comparison of these variables was made with admission frequency,
mortality and access to specialist care. As previously described lung
cancer is more prvalat in lower socio-economic groups in our study
period there were 1552 cases for a population of 807,595 in the
affluent group comed with 3293 cases and a population of 820,450
for the deprived group. (p< 0.05). Expsing the number of
admissions per patient as a measure of access to secondary and
teary care there was no difference with the Townsend groupings
giving ratios of 1.43 and 1.48 and the Super Profiles giving ratios of
1.59 and 157 for affluent and deprived respectively, (NS). Annual
morality figures expssed as death per case show no differnces
being 0.70 and 0.79, for affluent and depived respectively, (NS).
Similaly, those being seen by ialists (ie respiatory physicians or
thoracic surgeons) and those bng seen by galists are identical in
the groups Access to hospit medical care, for lung cancr, is
equitable and irepectve of social class. Higher mortality figures in
lower socio-economic group may reflect the higher incidence and
previously described high smoking rates in this group in Mesyside.
Smoking prevention particulaly in the lower socio-economic groups
must remain the priority in stategies to reduce lung cancer.

P36 SEASONAL VARIATION IN SUDDEN INFANT DEATH
SYNDROME AND BRONCHIOLITIS - A COMMON MECHANISM?

A S DOUGLAS, R GUPTA, P HELMS, and I JOLLIFFE

Department of Medicine & Therapeutics, Child Health
and Mathematical Sciences, University of Aberdeen

Acute bronchiolitis and SIDS have similar age, sex
and seasonal distributions and it has been
suggested that similar mechanisms could be at work
in both conditions(l). In order to examine more
critically possible common mechanisms we compared
the 1211 deaths from SIDS in Scotland 1982-1990
with the 10058 hospital admissions for
bronchiolitis in infancy over the same period.
Comparisons included age, sex-ratio and
seasonality. Sex ratios were similar, SIDS m:f
1.61:1, Bronchiolitis 1.63:1 but age distribution
was different - Chi2 104.6, pC.001. When monthly
rates throughout the year were compared using
correlation of residuals from average season
variation and by auto-correlation of residual
series no significant relationships were found
between the two conditions (r2-0.0004). Once the
seasonal pattern common to both conditions was
accounted for SIDS was not auto-correlated between
months whereas Bronchiolitis exhibited a high level
of auto-correlation indicating an epidemic pattern
for the latter but not for the former. While a
common seasonal variation may indicate some shared
aetiological factors associated with winter season
a common underlying mechanism seems unlikely.

Keywords:
Seasonality.

SIDS, Bronchiolitis, Viral, Age,

Reference
1. Martinez F D. Pediatrics 1991; 87: 190-198.

0.41 I
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P37 Tubercun positvity in Uvpool ho ie 1954 to
1990: a measure of transmission fofowing the introduction of
chemotherapy

M Regan', K Tocque2, MA Bellii, P D 0 Davies3, Q Syed

'Livepool Health Authority, Hamilton House, Pall Mall, Liverpool,
L3 6AL
2 Department ofEpidemiology, Public Heath Laboratory,
Fazakerley Hospia, Liverpoot L9 7AL
3Tuberculosis Research Centre, Cardiothoracic Centre, Thomas
Drive, Liverpoot L14 3PE

The city ofLiverpool has traditionally had a higher incidence of
tuberculosis than the UK average. This study investigates the
epidemiological chnges which occurred after the introduction of
chemotherapy and BCG.

The BCG program began in the UK in 1954 at which time
34% of 13-14 year olds in Livexpool had a positive Mantoux test.
Tuberculin posiivity declined very rapidly to 14% withn 6 years,
remained stable throughout the 1960's and was 6.7% by 1990.

From 1950 to 1973 the number ofTB notifications in
Liverpool declined from 1736 to 169. Prior to 1952, the majority of
tuberculosis cases had occurred in the 15-34 year age group (40% of
males and 60% offemales). By 1970-1973, the proportion of cases
ofthese ages declined to 22 and 28%, respectively, when the largest
proportion ofnotifications occurred in the 45 to 64 year age group.

Between 1950 and 1973 the number of deaths from
tuberculosis declined from 545 to 23. The proportion ofthese deaths
occuring in persons below 25 years ofage decreased dramatically
from 25 to 3% in males and 44 to 6% in females. The median age at
death increased gradually as the infected cohorts aged.

A rapid decline in tuberculin positivity in children occured
following the introduction oftuberculosis chemotherapy and BCG.
Reduced tranmission was reflected in a dramatic decrease in
mortality and morbidity ofyoung persons.

P39 Tuberculosis notifications in England: the relative effects
of poverty and ethnicity

MJDoherty',KTocque2,MABelis2,DP S Spence', C SD
Wiliams , P D 0 Davies3

' Aintree Chest Centre, Fazakerley Hospital, iUverpool, L9 7AL
2 parment ofEpidemiology, Public Health Laboratory,
Fazakerley Hospital, Liverpoot L9 7AL
3 Tuberculosis Research Centre, Cardiothoracic Centre, Thomas
Drive, Liverpool, L14 3PE

Although tuberculosis is known to be related to poverty, the
interrelationship between urban deprivation and higher rates of
tuberculosis within ethnic minorities is not well understood. We have
carried out a retrospective study, correlating the 1991 tuberculosis
n rates in London boroughs and other metropolitan districts

ofEngland with a) the Jarman mdex ofdeprvation, b) ethmniciy and c)
the Jarman index with the ethic fictor removed.

Tuberculosis rate and ethnicity were significantly higher in
London but, for any given measure of ethniciy, the tuberculosis rate
did not differ between London and other me tan districts
(F=2.56, p=0. 112). However, for any given index of deprivation, the
tuberculosis rate was significany higher in London (F=11.93,
p<0.O03). Areas with a high proportion of ethnic miorities also had
higher levels of social deprivation. In London boroughs, both ethnicity
(p<O.OOl) and the altered Jarman index (p<0.015) contnbuted
independently to the variance in tuberculosis rates but for other
metropolitan districts tuberculosis rate wassign-ificatly affected by
ethnicity (p<0.001) but not by the altered Jarman index (p=0.21).

The strong bdwen tubrcosis and poverty occurs
across all urban areas ofEngland. However, variions intuberculosis
notificatios can be more accurately predicted by variations in ethnicity
than by variations in social deprivation. In London, both may
independently effect tuberculosis rates.

P38 Tuberculosis Notifications in England and Wales:
Potential Effects of Immigrant Cases on Mean age of
Presentation

K Tocque', MA Belis', A Al-Aidi2, P D 0 Davies3

' Department ofEpidemiology, Public Health Laboratory,
Fazakerley Hospita LivexpooL L9 7AL
2 CUty Hospital, High HolMe Road, Louth, LinColnshire, LN1 1 OEU
3 Tuberculosis Research Centre, Cardiothoracic Centre, Thomas
Drive, LiverpooL L14 3PE

Interpretation of trends in Tuberculosis notifications may be
confounded by changing relationships between endemic and exotic
cases. This paper examines the recent resurgence in Tuberculosis
notification in England and Wales and analyses the potential
contribution that i gaton has made to changes in the epidemiology
and, in particular, the age ofpresentation.

During the recent resurgence of the disease, the mean age of
males increased then decreased in direct opposition to the trend in
incidence but males with pulmonary tuberculosis were significantly
younger than those with extra-pulmonary disease (40 years compared
with 47 years, Mann-Whitney Z = -4.67, p < 0.001). Females showed
a continual increase in mean age despite an increasing number ofcases
and there was no significant difference between the age ofpuhnonary
and extra-pulmonary cases (both around 41 years, Mann-Whitney Z =
0.36, p = 0.892).

In males, the mean age ofall tuberculosis cases was significantly
influenced independently by the total number of cases (multiple
regression, p < 0.05) and the proportion with extra-pulmonary disease
(p < 0.01). However, neither had a significant effect on the mean age
of females (p = 0.112 and 0.608, respectively).

The changing relationship between tuberculosis notifications
and mean age of presentation is consistent with an increasing
proportion ofnotifications arising from immigrant populations which
present with more non-pulmonary tuberculosis and at an earlier age.

P40 02-ADRENOCEPTOR REGULATION AND AMP-
REACTIVITY DURING THE MENSTRUAL CYCLE IN FEMALE
ASTHMATICS.

KS TAN, LC MCFARLANE AND BJ LIPWORTH

Department of Clinical Pharmacology, Ninewells Hospital & Medical
School, University ofDundee, Dundee DD1 9SY

Cyclical changes in 12-adrenoceptor(AR) regulation occur during the
menstrual cycle in normal females,with higher p2-AR density(B.) and
isoprenaline responsiveness (E,,,.,) during the premenstrual luteal phase
(Wheeldon et al Br J Clin Pharmacol 1994;37:583-588). We have
therefore investigated 02-AR regulation and airway reactivity to AM
during the follicular(dayl-6) and luteal(day2l-24) phases of the cycle
in 15 mild asthmatics,mean age 25 years, FEV, 2.97L(93.8%
predicted), P2-agonist use 0.8 puffs/week(median). Geometric mean
PC20 AMP was 19.0mg/ml during the follicular phase and 7.6 mg/mi
during the luteal phase:a 2.51 fold difference(95%CI 1.19-5.30),
amounting to 1.33 doubling doses. There were no differences in
lymphocyte p2-AR parameters(follicular vs luteal):B.(finol/106cells)
1.70 vs 1.80, Kd(pmol/l) 12.92 vs 13.79 and E,(pmoVl106cells) 6.65
vs 5.69. Salbutamol DRC(100lg-1600gg) showed no difference
between the two phases:peak AFEV,(L) 0.48 vs 0.43, peak AFEF25.
75(lJs) 1.31 vs 1.10. Peak K(mmollA) responses were also no
different:-0.62 vs -0.56.There were no differences in mean morning
PEFR(L/min),mean evening PEFR and PEFR variability:402 vs 409,
424 vs 426 and 21 vs 18 respectively. In conclusion,I3rAR regulation
in mild female asthmatics does not exhibit the normal cyclcal pattern
of increased receptor density and responsiveness observed in nonnal
females during the premenstrual period. In addition,there was an
increased airway reactivity to AMP during the premenstrual period.
These findings may suggest possible mechanisms for premenstrual
asthma.
Th7is work was sutpported by t1le National Asthmina Campaign.
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P41 ACUTE HYPOXA POTENTIATES THE
BRONCHOCONSTRICTOR EFFECT OF MErHACHOLINE IN
PATIENTS WITH MILDASTHMA

KD DAGG, IJ THOMSON, SG RAMSAY and NC THOMSON

Dept of Resp Medicine, Western Infirmary, Glasgow, G1l 6NT.

In-vitro studies have suggested that hypoxia may potentiate the
bronchoconstnctor effects of methacholine (Clayton et d, 1994 Br J
Pharm, 112, 593p) and endothelin-1 in bovine bronchial rings. It
has also been reported that hypoxia increases bronchial reactivity to
methacholine (Denjean et al, 1991 Resp Physiol, 83, 201-210) and
histamine (Ahmed etd, 1985 Am Rev Respir Dis, 132, 839-844) in
sheep. These observations may have relevance to the management
of acute exacerbations of asthma. The present study examined the
effect of acute hypoxia (FiO2 15%) on methacholine-induced
bronchoconstriction in asthma.
Nine asthmatic patients (mean (SD) FEV1 85 (9) % predicted)
performed methacholine inhalation challenges breathing either air
(FiO2 21%) or a hypoxic gas mixture (FiO2 15%) in a randomised
double blind fashion. Baseline measurements of heart rate, oxygen
saturation and end-tidal carbon dioxide levels were made following a
10 minute run in period breathing air (FiO2 21%) and then repeated
before and after a methacholine challenge performed breathing air
(FiO2 21%) or the hypoxic gas mixture (Fi2 15%).
The geometric mean (range) PC20 value was significantly lower
(p<0.05) on the hypoxic study day 0.71 (0.04-15.5) mg/ml when
compared to the air day 1.64 (0.26-14.7) mg/ml. There was a
significant fall in oxygen saturation (p<0.01) on the hypoxic study
day both before and after methacholine inhalation. End-tidal carbon
dioxide levels were significantly lower (p<0.01) following
methacholine challenge on both study days whenr compared to
baseline values. There were no significant differences in heart rate
on either study day.
We conclude that acute hypoxia (FiO2 15%) potentiates the
bronchoconstrictor effect of methacholine in mild asthmatic patients.

This study was supported by a grant from the British Lung
Foundation.

P43 EFFECT OF ANGIOTENSIN II (AII) ON
HISTAMINE-INDUCED BRONCHOCONSTRICTION IN
THE HUMAN AIRWAY BOTH IN VITRO AND IN VIVO

S. G. RAMSAY, R. A. CLAYTON*, K. D. DAGG, L. J.
THOMSON, J. E. NALLY* and N. C. THOMSON

Dept. of Respiratory Medicine, Western Infirmary, Glasgow, GIl
6NT. *Institute of Biomedical and Life Sciences, University of
Glasgow, G12 8QQ.

The renin-angiotensin system is activated in acute severe asthma and
AII causes bronchoconstriction in mild asthmatics (Millar et al., 1994
Thorax,49,492-495). In addition, AII potentiates methacholine-
(Millar et al., 1995 Eur.Respir.J., in press) and endothelin-l-evoked
bronchoconstriction (Nally et al.,1994 Pulm.Pharmacol.,7,409-413).
To evaluate the effect of All on histamine-induced
bronchoconstriction, human bronchial rings (n=6) were obtained
from lung tissue at thoracotomy and were prepared in organ baths.
Contractions were measured isometrically and concentration-response
curves obtained to AII alone (10-9M-3x10-4M) and to histamine (10-9-
10-6M) in the presence and absence of AII.
Eight adult mild asthmatic patients (mean [SD] FEV 1 88.5 [10.58] %
predicted) with bronchial hyper-reactivity to histamine were
challenged with inhaled histamine, following intravenous infusion of
placebo, AII lng/kg/min and AII 2ng/kg/min, in a randomized,
double blind fashion. FEV1 was measured prior to and during the
infusion and during the histamine challenge.
AII alone evoked small contactions (<0.25 g wt) of human bronchi
in vitro, but pre-incubation with low concentrations of AII (107M,
3x10-7M and 106M), which had previously been shown to potentiate
methacholine-evoked contractions, had no effect on histamine-evoked
contrctions.
In the mild asthmatic patients AII alone had no effect on baseline
FEVI at the low levels infused and did not affect the response to
nebulised histamine as measured by the PC20 histamine: Geometnc
mean (range) PC20 histamine [mg/ml] - screening day 3.58 (1.26-
7.75), placebo infusion 2.67 (0.89-9.57), All lng/kg/min 2.45
(0.42-6.97) and All 2ng/kg/min 3.09 (0.88-10.78).
We conclude that, in contrast to the potentiating effect on
methacholine-induced bronchoconstriction, AII has no effect on
histamine-evoked bronchoconstriction in human bronchi in vitro or in
vivo.

P42 BYPOXIA, HBYPCAPNIA AND SPIRtOMETRY
AT ALTITUDE

AJ POLLARD, PW BARRY, NP MASON, DJ COLLIER, RC
POLLARD, PFA POLLARD, RS FRASER, MR MILLER,
AND IS MILEDGE

British Mount Everst Medical Ex ion 1994, 32, Mattock
Close, Oxford OX3 7AH

Both hypoia and hyocp1 a causebronhoconstrictio in
hubms (Coe ad Pride, 1993; Newotse at aL, 1964). Using
hypoba at de as a model for chronic hypoxia due to
hmg disease, we cocted ic data from 47 members
of the 1994 British Mount Everest Medical Exp tion at Sea
Level ad at Everest Base Cam (5300m) using a pocket
turbine im r (Micr Medical, UK). Mean oxygen
satuion was 81% and mean ETC02 was 26 mmHg at
Everest Bm Camp. Higher oxygen ns wre
asoced with higber peak expiraty flow (PEF, p<0.013),
forced p oy volume in 1 second (FEVI, p<0.004) and
forced vil capity (FVC; p<D.003). There was no change in
spirometric values with s tary oxygen. Subjects with a
lower ETCO2 had a greater fal in FVC at alitude ed
with sea level (p<O.05).
This study shows that lower PEF in normal subjects at high
aliftue is a ed with greater l
hypoxic bronho FVC fal at aliud an this fill
is gretest for tos with lwerovygen ons and
ETCO2. We postate that the fall in FVC may be due to dther
pulmonar vasodiatation and an ncre in hmg blood
volume, earler airways clur or microvascular leakage.

P44 THE EFFECT OF ACUTE HYPEROXIA ON
METHACHOLINE INDUCED BRONCHOCONSTRICTION IN
ASTHMA

KD DAGG, Li THOMSON, SG RAMSAY and NC THOMSON

Dept of Resp Medicine, Westem Infirmary, Glasgow, GI1 6NT.

Studies have suggested that acute hyperoxia may attenuate airway
responsiveness to methacholine in isolated bovine bronchial rings
(Clayton et al, 1994 Br J Pharm, 112, 593p) and relieve exercise-
induced bronchoconstriction in asthmatics (Schiffman et d, 1979 J
Clin Invest, 63, 35-39). These observations may have relevance to
the use of oxygen therapy during acute exacerbations of asthma.
The present study examined the effect of acute hyperoxia (FiO2
100%) on methacholine-induced bronchoconstriction in asthma.
Twelve asthmatic patients (mean (SD) FEV1 91 (8.9) % predicted)
performed methacholine inhalation challenges breathing either air
(FiO2 21%) or oxygen (FiO2 100%) on separate study days in a
randomised double blind fashion. Plasma catecholamines, heart
rate, oxygen saturation and end-tidal carbon dioxide levels were
measured following a 10 minute run in period breathing air (FiO2
21%) and then repeated before and after a methacholine challenge
performed on air (FiO2 21%) or oxygen (FiO2 100%).
There were no significant differences in geometric mean (range)
PC20 (mg/ml) values on either study day (p= 0.48): [hyperoxia day
1.84 (0.13-15.9); normoxia day 1.20 (0.02-10.6)]. There was a
significant rise in oxygen saturation (p < 0.01) and fall in heart rate
(p < 0.05) on the hyperoxia study day. No differences in circulating
catecholamine levels or end-tidal carbon dioxide levels were
observed.
We conclude that acute hyperoxia does not attenuate methacholine
induced bronchoconstriction in mild asthmatic patients.

This study was supported by a grant from the British Lung
Foundalion.
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P45 EFFECT OF ACUTE HYPEROXIA ON THE
BRONCHODILATOR RESPONSE TO SALBUTAMOL
IN STABLE ASTHMATIC PATIENTS

KDDAGG, U THOMSON, SG RAMSAY and NC THOMSON

Dept of Resp Medicine, Westem Infirmary, Glasgow, GIl 6NT.

Recent studies in-vitro have suggested that acute changes in oxygen
tension may alter the effect- of bronchodilators on airway tone
(Clayton et d, 1994 Br J Phann, 112, 593p). These effects are not
well studied in man and could have relevance to the management of
acute exacebations of asthma. The present study examined the
effect of acute hyperoxia on the bronchodilator response to
salbutamol in asthma.
Twelve stable adult asthmatic (mean (SD) FEV1 79 (17) %
predicted) patients were studied using a randomised double blind
placebo controlled crossover design. On two study days following
baseline measurements of FEVI, oxygen saturation and heart rate
patients breathed either air (FI2 21%) or oxygen (OC2 100%) for
10 mins alone and then in combination with three incremental doses
of salbutamol (0.05 mg/ml, 0.17 mg/ml, 5 mg/ml) administered at
15 minute intervals. The same protocol was used on two further
study days except that nebulised saline was administered instead of
salbutamol.
The mean (SEM) absolute change in FEV1 (L) from baseline after
salbutamol was similar on the normoxic [0.36 (0.06) litres] and
hyperoxic (0.28 (0.06) litres] study days but significantly greater (p
< 0.05) than the study days on which nebulised saline was
administered [hyperoxia/saline: -0.04 (0.0B) litres, normoxia/saline:
-0.9 (0.10) litres). Heart rate was significantly lower (p < 0.05) and
oxygen saturation significantly higher (p < 0.05) on both the
hyperoxic study days when compared to the normoxic days.
We condude that acute hyperoxia alone has no effect on FEV1
values nor does it potentiate the bronchodilator response to
salbutamol in stable asthmatic patients.

This study was supported by a grant from the British Lung
Foundation.

P47 SALBUTAMOL REVERSES BUT DOES NOT PROTECr
AGAINST CHALLENGE WITH ENDOTHELIN-1 IN ISOLATED
HUMAN BRONCHIAL RINGS

R.A. CLAYTON, J.E. NALLY, *N.C. THOMSON & J.C.
MCGRATH.

Institute of Biomedical and Life Sciences, University of Glasgow,
G12 8QQ. *Dept. of Respiratory Medicine, Western Infirmary,
Glasgow, GI1 6NT.

Endothelin-1 (ET-1) may be an important mediator in asthma,
however, little is known about the effect of bronchodilators on ET-l-
induced contractions. This present study examined the -ability of the p-
agonist salbutamol to reverse and to protect against challenge with ET-
1 in human isolated bronchi.
Responses produced by rings of human bronchi were measured
isometrically (n=6 in each case). Contractions were evoked by ET-1
(3x 1 0-8M). Once a plateau had been reached, cumulative
concentration-response curves were obtained for salbutamol (108-10
5M). In a further series of experiments, the ability of salbutamol to
protect against subsequent challenge with ET-1 was examined.
Cumulative concentration-response curves were constructed to ET-1
(10-10-3x10-7M) in the presence and absence of salbutamol (3x1l7,
10-6M or 3x 10-6). Results are expressed in mg wt and in terms of the
-logEC4oomg (the -log of the concentration evoking a 400mg Wt.
contraction).
Salbutamol relaxed pre-constricted tissue in a concentration-dependent
manner, initiating responses at between 3x10-8 and 10-7M. The mean
maximal inhibition obtained for salbutamol (at the 10-5M level) was
106.8±10.1%. Pre-incubation of salbutamol (3x10-7, approximately
its'EC50 value) did not alter subsequent responses to ET-1 (control
-logEC400mg; 7.22±0.19 plus salbutamol 3x10-7M; 7.34±0.19).
Furthermore, higher concentrations of salbutamol did not alter ET-l
contractions (control -logEC4oomg; 7.63±0.14, plus salbutamol 10-6M;
7.69±0.18, plus salbutamol 3x10-6M; 7.44±0.24).
These results show that while salbutamol reverses ET-1-induced
contractions, it does not protect against subsequent challenge with this
spasmogen. This suggests that the pharmacology of relaxation may be
dissimilar to that of pre-protection.
This work was supported by the Chest, Heart and Stroke Assoc.
(Scotland) and the National Asthma Campaign.

P46 REVERSAL OF AGONIST-INDUCED CONTRACTION
IN ISOLATED BRONCHI FROM CHRONICALLY HYPOXIC
AND CONTROL RATS

R.A. CLAYTON, J.E. NALLY, M.R. MACLEAN, *N.C.
THOMSON & J.C. MCGRATH.

Institute of Biomedical and Life Sciences, University of Glasgow,
G12 8QQ. *Dept. of Respiratory Medicine, Western Infirmary,
Glasgow, G11 6NT.

Sustained alveolar hypoxia is a feature of airway diseases such as
chronic obstructive pulmonary disease. We have previously shown
(Clayton et al, 1994, Br. J. Pharmacol., 113, 163P) that chronic
exposure to hypoxia significantly attenuates responses evoked by the
spasmogens methacholine (MCh) and endothelin-1 (ET-1). It is not
known however, if responses to bronchodilators are also altered.
We examined the ability of atrial natriuretic peptide (ANP),
salbutamol and sodium nitroprusside (SNP) to reverse MCh- and ET-
1-induced contractions in isolated bronchi from chronically hypoxic
and control rats. Rats were reared in a hypoxic/hypobaric chamber for
14 days under a pressure of 500-550 millibars, giving effective gas
concentrations of 10% 02, 0.03% CO2 and balance N2. Rats were
sacrificed and responses evoked by rings of primary bronchi were
measured isometrically. Tissues were pre-constricted with either MCh
(I0-6M) or ET- I (I10-8M) and once contractions had reached a plateau,
cumulative concentration-response curves were constructed for ANP
(10-9-10-6M, in the presence of phosphoramidon 3.7xlO-5M to
prevent hydrolysis), salbutamol (10-9-10-5M) or SNP (10-9-10-5M)
(n=6 in each case).
Chronic hypoxia did not alter the ability of ANP, salbutamol or SNP
to reverse ET- 1-induced tone, however in tissues pre-constricted with
MCh, responses evoked by ANP and SNP were significantly
(p<0.01 and p<0.001, respectively) greater in hypoxic rats compared
with controls. Chronic hypoxia did not alter the ability of salbutamol
to reverse MCh-induced tone.
These results suggest that chronic hypoxia enhances responses to
some but not all dilators in rat bronchi, depending upon the
spasmogen used to challenge the tissue.

this work was supported by the Chest, Heart and Stroke Assoc., the
Wellcome Foundation and the National Asthma Campaign.

P48 EFFECT OF ASTHMA PROPHYLAXIS AGENTS ON
ADENOSINE-INDUCED CHLORIDE SECRETION FROM
HUMAN BRONCHIAL EPITHEIJUM.

Felix M. Munkonae 1, Alan A Norris 2, Dieter C. Gruenert 3,
Peter K. Jeffery 4& Eric WFW. Altonl.
lIon Transport Unit, National Heart & Lung Institute, UK.,
2Fisons Pharmaceutical Division, Fisons plc, Loughborough,
UK., 3Cardiovascular Research Institute & Gene Therapy Core
Center, San Francisco, USA, 4Department of Lung Pathology,
Royal Brompton Hospital, Sydney Street, UK.

Neutrophils are one of the principal components of the
inflammatory response associated with asthma. Recent work
in the intestinal tract has shown these cells release
adenosine which in turn can induce chloride secretion.
Increasing evidence suggests that chloride transport may be
important in the pathogenesis of asthma. Thus asthma
prophylaxis agents sodium cromoglycate (SC), nedocromil
sodium (NS) and frusemide have been shown to block
chloride transport in both epithelial and masts cells. We have
now assessed whether these compounds can inhibit
adenosine-induced chloride secretion from airway epithelial
cells. Adenosine increased C1 secretion (as measured by 125I
efflux from pre-loaded cell monolayers), from cultured
human bronchial epithelial cells (16HBE14o-) with return to
pre-stimulation efflux rates after 7 minutes. The relative
potencies of adenosine analogues (5'-N
ethylcarboxamideadenosine (NECA)>R-phenyl-
isopropyladenosine (R-PIA)-S-phenyl-isopropyladenosine
(S-PIA) together with the observation that the increase in C1-
secretion stimulated by 10 mM adenosine was inhibited by 8-
phenyltheophylline (100 FtM) suggests mediation by an A2
adenosine receptor subtype. The asthma prophylaxis agents
(each at 1 mM) did not inhibit adenosine stimulated 1251
efflux over a wide range (1 nM to 1 mM) of adenosine
concentrations We conclude that the inhibitory effect of
asthma prophylaxis agents on airway chloride secretion is
unlikely to be mediated through cAMP-related pathways.
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P49 pH REGULATION IN AIRWAY SMOOTH MUSCLE:
ROLE OF Na+/H+ ANTIPORT

F DELAMERE and A KNOX

Respiratory Medicine Unit, City Hospital, Nottingham, NG5 1PB.

The Na+/H+ antiport is an electro-neutral exchanger which actively
extrudes H+ across the plasma membrane. It is important in the
regulation of intracellular pH in cells from a wide range of tissues.
Its role in airway smooth muscle has not previously been
elucidated. We have studied the role of the Na+/H+ antiport in the
recovery of intracellular pH from acidosis in bovine cultured airway
smooth muscle cells. Cells were used at the first passage having
been grown to confluence in DMEM with 10% fetal calf serum and
growth arrested in serum free medium for 24 hours. Cells were
grown on cover slips and placed in cuvettes containing pH 7.4
buffer maintained at 37°C. Intracellular pH was measured using
BCECF/AM measuring fluorescence at 504 and 440 nM with
emission at 530 nM. Calibration was performed with nigericin.
Cells were clamped at pH 6 and then allowed to recover to pH 7.4
in the presence or absence of the Na+/H+ exchange inhibitors
amiloride (l10-1103 M) and 5-N,N hexamethylene amiloride (107'-
104 M). Both amiloride and 5-N,N hexamethylene amiloride
inhibited the recovery of intracellular pH in a dose dependent
manner suggesting that the Na+/H+ antiport was involved in the
response.

In conclusion, these experiments showed that Na+/H+ antiport is
involved in recovery from intracellular acidosis in airway smooth
muscle. This is the first time that a role for the Na+/H+ exchanger
has been demonstrated in this tissue. (Supported by the National
Asthma Campaign).

P51 EFFECT OF NEBULISED GLYCERYL
TRINITRATE ON METABISULPHITE-INDUCED
BRONCHOCONSTRICTION IN ASTHMA

MA HIGHAM, AM SHARARA, JD MYERS and PW IND

Department of Medicine (Respiratory Division), RPMS,
Hammersmith Hospital, Du Cane Road, London W12 ONN

There are conflicting reports regarding the efficacy of nitrates as
bronchodilators. Glyceryl trinitrate (GTN) is a nitrate with potent
smooth muscle relaxant and vasodilator activity. Previously we
showed no effect of nebulised GTN 6mg on sGaw or methacholine
response in normal subjects (Am J Respir Crit Care Med 1995; jSl:
A401). The aim of the present study was to investigate whether
nebulised GTN is bronchodilator or can protect against indirect
bronchial challenge with sodium metabisulphite (MBS) in mild
stable asthma. 9 asthmatic subjects, 5 male, aged 31 ± 6 (mean
±SD) yr with FEV1 98 ± 8 % predicted were studied on two
separate days, receiving GTN 6 mg and placebo (ethanol 30% v/v)
in randomised, double-blind, crossover fashion. FEV1 was
measured before and after drug and after doubling concentrations
(2-128 mg/ml) of MBS nebulised for 1 min. Supine and erect heart
rate (HR) and blood pressure (BP) were measured at intervals.

GTN produced a systemic effect at 5 min with a mean postural
increase in HR of 20 min-I compared to 10 min-1 after placebo
(p=0.Ol) but with no significant effect on BP. There was no acute
bronchodilator effect: mean (95% CI) FEV1 pre-placebo 3.7 (3.4-
4.1) litres, 5 min post-placebo 3.7 (3.3-4.0) and pre-GTN 3.7
(3.3-4.1), 5 min post-GTN 3.7 (3.3-4.1). There were no
significant differences between the provocative concentrations of
MBS required to cause a 20% fall in FEV1: mean (95% CI) 33.6
(3.0-64.3) mg/ml after placebo and 18.7 (4.8-32.5) mg/ml after
GTN. We conclude that GTN at a dose sufficient to cause a

significant systemic vasodilator response and headache in 4 subjects
does not have an acute bronchodilator effect and does not prct
against MBS-induced bronchoconstriction in mild stable asthma. It
remains unclear why GTN, which potendy relaxes human bronchial
smooth muscle in vitro, is inactive in vivo in normal and asthmatic
subjects against direcdy and indirectly mediated bronchoconstriction
respectively.

P50 EFFECT OF INHALED MAGNESIUM ON AIRWAY
REACTIVITY TO HISTAMINE AND ADENOSINE
MONOPHOSPHATE (AMP) IN ASTHMATIC SUBJECTS

HILL JMK LEWIS S and BRITTON J

Division ofRespiratory Medicine, University ofNottingham, City
Hospital, Hucknall Road, Nottingham NG5 1PB

Inhaled magnesium has previously been shown to protect against
bronchoconstriction induced by direct challenge with histamine and
methacholine. The aim of this crossover study was to determine the
effect of inhaled magnesium sulphate (MgSO4) on airway reactivity to
a direct (histamine), and to an indirect (AM) bronchoconstrictor,
each in ten non-smoking asthmatic subjects. In the histamine study
subjects attended on two days, and a challenge was performed by
inhaling doubling doses of histamine to determine the dose required
to drop forced expiratory volume in one second (FEVl) by 20%
(PD2oFEV1). After 50 mins rest subjects received nebulised saline
with or without 180mg MgSO4, and the histamine challenge was
repeated at 5 and 50 mins. In the AMP study, saline or Mg was
administered and PD2oFEV1 to AMP measured 5 mins later.
PD2oFEV1 values were log transformed and compared by students t
test for paired data between Mg and saline. Histamine study:- Mean
FEV, fell by 0.02 L five mins after saline and by 0.21 L five mins after
Mg. After 5 mins mean (SE) PD20FEV1 increased by 0.81 (0.31)
doubling doses (DD) after saline but fell by 0.21 (0.18) DD after Mg
(mean difference (95% CI) = 1.02 (0.22-1.82) DD, p = 0.018). At 50
mins PD2oFEV, increased by 0.41 (0.25) DD after saline and fell by
0.6 (0.34) DD after Mg (mean difference (95% CI) = 1.0 (0.3-1.7)
DD, p = 0.01). AMP study:- Mean baseline FEV1 was significantly
lower on Mg study day, mean difference (SE) = 0.26 (0.09) L, p =
0.02. Mean log PD2oFEV1 five mins after saline was significantly
higher than that after Mg. (Mean difference (95% CI) = 0.64 (0.12-
1.16) DD, p = 0.023). Inhaled magnesium did not therefore protect
against bronchoconstriction induced by histamine or AMP in these
asthmatic subjects.

P52 A MULTICENTRE EVALUATION OF THE CLINCAL
EFFICACY OF TWO AEROSOL DELIVERY SYSTEMS FOR
rhDNase.
P.L. Shah, S.F. Scott, D.M. Geddes, *S. Conway, tS.B. Carr, tC. Wallis,
*A. Watson, A.Bush, J. Pryor, M.E. Hodson.
Royal Brompton Hospital, Sydney Street, London SW3 6NP, *Seacroft
Hospital, Leeds, t Great Ormond Street Hospital for Sick Children,
London.

A multi-centre parallel arm design study was undertaken with
randomisation of cystic fibrosis patients to either sidestream nebuliser
with a CR50 compressor or a Hudson T-Updraft nebuliser with a Pulmo-
Aide compressor for the aerosolization of rhDNase. Prospective subjects
were evaluated for eligibility on two separate screening visits (day -7 &
day 1) prior to randomisation. All the patients were treated with rhDNase
2.5 mg once daily and pulmonary function was re-evaluated after 7 days
of treatment. All patients used a nose clip during inhalation of rhDNase.
One hundred and sixty four patients (84 male, 80 female), median age
24.5 years, median FEV1 1.42 1 and median FVC 2.69 I were recruited.
The results are shown below (median % change from baseline with
interquartile ranges).

Hudson nebuliser Sidestream nebuliser p
(n=84) (n=80)

% change in 11.34 16.33 0.13
FEV, (4.2-24.6) (5.9-24.9)
% change in 10.2 12.17 0.5
FVC (4.8-21.9) (5.2-20.4)
% change in 7.7 13.62 0.26
FEF 2s 75 (-4.4-25.1) (-5.2-30.8)

The results indicate that the sidestream/CR50 combination is as effective
as the Hudson/Pulmo-Aide combination. This has important cost
implications as the reusable sidestream nebuliser is cheaper than the once
only disposable Hudson nebulisers. The sidestream may possibly be
more effective but the power of the study was insufficient to evaluate
this. A large multi-national study comparing the two aerosol delivery
systems is required to evaluate this further.
w9s
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P53 AN IN VITRO ASSESSMENT OF TWO NEBULISER
SYSTEMS FOR rhDNase
Shah PL, Scott SF, De Souza L, Nazir*, Marriott C*, Hodson ME.
Royal Brompton Hospital, IC/NHLI, Sydney Street, London.
*Dept ofPharmacy, King's College, Manresa Road, London.

Aerosolised recombinant human DNase 1 (rhDNase)
improves pulmonary function and reduces respiratory exacerbations
in cystic fibrosis. In the UK many patients use the CR50
compressor with the sidestream nebuliser for antibiotics whereas the
clinical studies with rhDNase have used the Pulmo-Aide
compressor with the Hudson T-updraft nebuliser. We have
evaluated the efficiency of the two aerosol delivery systems in vitro
whilst carrying out a clinical study with the two systems in order to
rationalise the use of aerosol delivery systems. The nebuliser
pressure-flow characteristics, nebulisation time and residual
volumes were determined in six of each of the two aerosol delivery
systems. Aerosol droplet size was evaluated by laser diffraction
using the Malvern 2600 particle size (the respirable fraction was
defined as particles 1.0rn to 5.6p.m in size. The results are
presented as medians (interquartile range).

Pressur Flow Nebulisation Residual MMD um Respirable
Psi mis dime (mins) vol (ml) fraction

CRO/ 2.5 6.5 4.8 0.17 3.42 70%/o
side- (2.2-2.5) (6.4-6.6) (4.74.9) (0.14-0.27) (3.3-3.8) (68.4-
sunase 74.9)

Pulmo- 1.8 63 8.4 0.43 6.87 34.90/o
Aide/ (1.6-1.8) (6.2-6.4) (8-2-10.0) (0.41-0.48) (6.1-7.4) (32.7-
Hudson 41.6)
MaU- p<O.O p<O.05 p<O.05 DpO0l - pC.I1 p<0.001
Whitney
U Test

These results suggest that the CR50/sidestream combination is a
more efficient delivery system and warrants further in vivo clinical
studies to evaluate efficacy.

bts9S

P55 Fungal Atopy in Adult Cystic Fibrosis
M.Henry, C.Short, N. Kelleher and C.P. Bredin
Department of Respiratory Medicine, Cork University
Hospital, Cork, Ireland

The object of our study was to ascertain the incidence of fungal atopy
in Adult Cystic Fibrosis (CF) by (I) skin testing and (2) serology, and
to assess their usefullness in the diagnosis of allergic
bronchopulmonary mycosis (ABPM), a recognised complication of
CF. Twenty three (23) CF patients [mean age 21.4 years M: F = 1.1
1] and 22 age and sex matched controls were investigated.

Immediate hypersensitivity skin prick testing to The Fungi,
Aspergillus Fumigatus, Penicillium Notatum, Cladosporidium
Herbarum, Mucor Mucado, Candida Albicans,
Helminthosporium Halodes, Rhizopus Nigricans, Curvularia Lunata,
and Alternaria Alternata was performed in patients and controls. Total
serum IgE supplemented by specific Radioallergosorbent Test (RAST)
to each fungus was also performed in everybody. Positive RAST was
graded +1 to +4. Patients showed a significantly higher number of
positive fungal skin test reactions than controls [P<0-006] and a

significantly higher level of positive RAST tests than controls
[P<0.05]. Fifty nine percent (59%/n) of patients had at least one

positive.skin test versus forty three percent (43%) having at least one
positive RAST test. Immediate hypersensitivity fungal skin testing
may be a more sensitive criterion than fungal antibody testing in the
diagnosis of ABPM in adult CF.

P54 IS NRSA COLONISATION IN CYSTIC FIBROSIS A PROBLEM?

FP EDENBOROUGH', R DAVIES', EG SMITH' AND DE STABLEFORTH'

'Adult Cystic Fibrosis Unit, 'Regional Public Health
Laboratory Service, Birmingham Heartland's Hospital, UK

Staphylococcus aureus (SA) is a common pulmonary
pathogen in cystic fibrosis (CF) but despite antibiotic
pressure methicillin resistant strains (MRSA) are rare.
In hospital SA is transmissible from staff or patients
causing trivial pyoderma to life threatening pneumonia
and may complicate surgery including transplantation.
Despite hospital infection control policies MRSA is
becoming more prevalent. A recent MRSA outbreak among
non-CF patients on our CF ward prompted concern for
patients referred for transplantation. We describe four
cases since 1977. 2 siblings were intermittently
colonised with MRSA with identical resistance patterns
over an 11 year period. Both cleared the organism, later
acquired B. cepacia and 1 died, the other being
successfully transplanted. A third patient deteriorated
after acquisition, was refused transplantation by 2
centres because of MRSA and died. The fourth remains
well. We sought opinions from colleagues in UK CF
centres by questionnaire and letter. There was lack of
agreement between transplant centres and differences of
opinion within transplant centres between physicians,
microbiologists and surgeons as to whether CF patients
with MRSA should receive transplantation. Despite
agreement that MRSA is undesirable and transmissible,
14/40 of CF physicians do not screen for MRSA, none uses
topical prophylaxis for in-patients and 10/37 do not do
so when other patients on the ward are affected. Few
centres routinely screen staff for MRSA and 28/42 did
not have a written policy for treating colonised CF
patients or staff. We are unsure of the significance of
MRSA in CF but are concerned that some centres will not
transplant colonised patients. We believe there is both
need for a consensus on transplantation and scope for
the development of guidelines for screening, prophylaxis
and treatment of MRSA in cystic fibrosis.
Dr Edenborough is supported by the UK CF Research Trust.

P56 THE USE OF PER-Q-CATH LONG LINES FOR
PROLONGED AND POR HOME IV ANTIBIOTIC TREATMENT
$N PATIENTS WITH CYSTIC FIBROSIS

JRW WILKINSON, x NILLGATZ, S NOREY & G RYAN

Department of Respiratory Medicine,
Sir Charles Gairdner Hospital, Perth,
Western Australia

Patients with CF require repeated, lengthy
courses of IV antibiotics (IVAB) for
exacerbations. Peripheral venous access becomes
increasingly difficult, with considerable
discomfort to patients. Aim: to assess efficacy
adverse effects and tolerability of Per-Q-Caths
for both in-patient and home IVAB therapy.
Method: prospective 12 month study of all
patients in whom lines were attempted. 20 gauge
lines were inserted with the tip lying in the.
upper arm. Impermeable dressings were applied.
Lines were flushed with hepsal after each IVAB
dose. Results: 53 lines were inserted in 31
patients. Mean duration (±sem) was 12.9±1.0,
range 1-43 days. 19/53 lines enabled home IV
therapy. Over the previous year in which
peripheral cannulae were used mean duration was
1.9+0.3 days. 9/53 lines were removed
prematurely due to complications: 2 phlebitis,
2 reactions to dressing, 1 leaking, 1 cut, 1
fell out. The 4% incidence of phlebitis is
considerably lower than reported with long IV
lines. In 10 further patients lines were
attempted but access was impossible. Patient
Acceptability: 15/25 patients responded to a
questionaire: 14/15 would prefer to have
further long lines. Cost:(12 days IVAB) Per-Q-
Cath + peripherals £55.13. 6 peripheral
cannulae + peripherals £28.58. Conclusions:
Per-Q-Caths are well tolerated, liked by
patients, and have a low incidence of
phlebitis. Total cost is double that of
peripheral lines, but may be offset by their
enabling home IV therapy.
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P57 CEFrADIME 2G TDS VS CEFTAZDIME 3G BD IN TE
TREATIENT OF RESPIRATORY EXACERBAnON IN CYSTIC FIBROSIS
PATIENTS

S P CONWAY
Seacroft Hospital, York Road, Leeds L514 6UH

Eighty-six cystic fibrosis patients aged 13 yes to 35 yeas reqiring parenteral
antibiotic thaspy for the treatment of a acute respirtory exaceation were
randomly asined in an open, pall group study to receive ceftidime 2g tds
(Group A) or cefazidime 3g bd (Group B) for 14 days. Th mean duation of
therapy was 14 day, agn from 4 - 29 day. Long-term antibiotic thrapy (oral
flucloxacillin and/or inhaled antibiotics) was concurently taken by 89% of patients
in Group A and 88% of patients in Group B. Eighty-five percent of patients were
found to have Pwexdanonas wgbnM (all pes) as a pFm-atmt bpredminant
pathogen. Clinial and bactiological efficac was primarily assessed post-
treatment after 14 days of thapy (or sooer if therapy was discontinued earier),
followed by a second assessnent performed 28-35 days postterapy (follow-up).
The sps and symptoms of respirtory exacrbaion. lung finction measurm ts,
temperature and weight were assessed post-treatment and at follow-up, according to
baseline.

Post-treatment, Group B was at leas as good as Group A in terms of clinical
response: 90% of Group A were classified as improved compared with 94% in
Group B. Similr post-tratmet improvements in lung fimction were also
dmsated in each group with the following median percentage increas fiom
baseline: FEVI:12% (A) vs 18% (B) and FVC: 11% (A) vs 12% (B). Post-
treatment, the median prcentge change in weight from basline, was simlar in
each goup: 2% increas in Group A, compared to 3% increan in Group B.
Bacteriological success post-treatment, defined as a marked reduction or
elimination of the PRinant pathogen, was reported in 57% of patients in Group
A and 26% of patients in Group B. This difference in bacteriological outcome was
not reflected in clinical respose. At follow-up, 82% of patients in Gnoup A
compared to 79% in Group B were improved in terms of clinical response. Similar
improvements in lung function were also demonstrated in each group. The median
percentage ince in weight from baseline was 1% in Group A and 2% in Group
B. Bacteriological succs at follow-up was reported in 15% ofpatients in GroupA
and 15% ofpatients in Group B.

A similar number of adverse events were reported in each group (34 in Group A
and 41 in Group B). Of those reported as serious, 15% in Group A and none of
those in Group B were considered possibly, probably or almost certainly relatod to
the study drug.

In conclusion, the two regimens were similar in clinical efficacy. Furthemore,
when asked which regimen would be preferred (assumig equal efficacy), 97% of
those patients eprssing a preference indicated twice a day.

P59 EVALUATION OF EFFECTIVENESS OF FOUR
BACTERIAL FILTERS DURING PULMONARY FUNCTION
TESTING

N CLAYTON' TA COLLYNS2 J EGAN' BS ISALSKA2 TN
STANBRJDGE2 and A WOODCOCK'

1 North West Lung Centre, 2 Microbiology Department
Wythenshawe Hospital, Manchester, M23 9LT

Lung function testing equipment is a potential pathway for bacterial
cross-infection (Hazaleus R E et al; Respiratory Care (1981)
26:53-55). Disposable filters have been recommended.
We evaluated 4 barrier filters (PK Morgan; Pall PF305;
Sensormedics Microguard and Dar Spirobac: I to IV respectively).
Twenty cystic fibrosis patients were recruited, of whom 10 were
colonised with Burkholderia Cepacia and 10 with Pseudomonas
Aeruginosa. Patients forcibly exhaled in random order directly
through each filter onto agar plates held 9.5 cm from the mouth.
Median (interquartile range) colony counts on the agar plates of the
Control were 5.0 (2.3-7.8); Filter I 1.0 (0.0-2.8); Filter II 1.0
(0.0-2.0); Filter III 0.5 (0.0-1.8); Filter IV 1.0 (0.0-2.0).
The median colony counts for the filters ranged between 10 - 20% of
the control values. The differences between Control and each filter
were significant (p<0.05; Wilcoxon Paired Ranks Test) while those
between different filters were not.
The findings support the suggestion that currently availalble filters
may not offer adequate protection.

P58 THE ROLE OF INFECTIONS IN THE
PATHOGENESIS OF ARTHUTIS IN CYSTIC FIBROSIS
PATIENTS

DR M AL-SHAMMA*, DR E MCRUDEN** and DR B
STACK*

*West of Scotland Adult Cystic Fibrosis Centre, Gartnavel
General Hospital, Glasgow

**Department of Virology, Western Infirmary, Glasgow

As patients with cystic fibrosis live longer, associated conditions
such as arthritis have been increasingly recognised and
described. The cause of cystic fibrosis arthritis is not known.
The aim of this study is to investigate the role of infection in the
pathogenesis of arthritis.
Fifty patients attending the West of Scotland Adult Cystic
Fibrosis Centre were included in the study. Ten patients (20%)
had suffered from arthritis at some time, the remaining 40
patients (80%) gave no history of arthritis.
Patients who suffered from arthritis had more severe respiratory
and pancreatic disease. The frequency of permanent
colonisation with pseudomonas aeruginosa and pseudomonas
cepacia was significantly higher in the arthritis patients (P <0.05,
<0.01 respectively). Previous infection with Parvo virus (as
indicated by the presence of IgG antibodies) was significantly
higher in the arthritis patients (P <0.05).
It is possible that antibodies against bacterial or viral antigens
play a major role in the pathogenesis of arthritis in cystic fibrosis
patients by causing immune complex deposition on the synovial
membrane. Further study is required.

P60 CONTRACEPTION AND PREGNANCY IN CYSTIC FIBROSIS:
A NEGLECTED AREA OF CARE?

FP EDENBOROUGH, C EVANS, R DAVIES, K RYAN AND DE
STABLEFORTH.

Adult Cystic Fibrosis Unit, Birmingham Heartlands
Hospital, UK.

Fertility is near normal in cystic fibrosis (CF) women
and pregnancy is safe in patients with adequate lung
function. Though contraception is important half the
pregnancies in a recent study were unplanned or
accidental, many requiring termination. We surveyed the
contraceptive practice, sources of advice and attitudes
to pregnancy in our clinic by anonymous questionnaire
and asked how many would consider pregnancy if advice
was made readily available. 55 replies were received
from 63 women (87%). Only 5% had never been sexually
active. 58% were using contraception; in 12% they or
their partner had been sterilised; 27% used the
contraceptive pill and 12.5% condoms. 35% admitted to
forgetting to use contraception at times. 5% were using
unsafe natural methods. 75% had had contraceptive advice
but in 44% this was from parents, friends or magazines.
13 patients had been pregnant. 3 terminations and 2 mis-
carriages had not been reported to us. 39 patients (68%)
would consider pregnancy in the future and 12 had sought
advice from the CF clinic. 2 were trying to conceive but
had not sought advice. 9 knew the genetic status of
their partner; 85% would consider pre-natal diagnosis
and 57% abortion if the child was affected with CF. 83%
of patients felt that written advice on fertility issues
should be available from the CF clinic. Many felt advice
on pregnancy should be from the CF clinic but would
prefer contraceptive advice from GPs.

The survey suggests that most patients are
sexually active often with inadequate contraception and
many more would consider pregnancy but feel that
available advice is inadequate. We believe that CF
physicians should be increasingly proactive in the
management of both contraception and pregnancy.
FPE is supported by the Cystic Fibrosis Research Trust.
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P61 NUTRITIONAL STATUS OF AN CYSTIC FIBROSIS CLINIC

CATRIONA MCCLOSKEY', FP EDENBOROUGH' AND DE STABLEFORTH'

'Dietetics Department and 'Adult Cystic Fibrosis Unit,
Birmingham Heartland's Hospital, UK

Survival in cysttc fibrosis (CF) is related to
nutritional status'. In December 1994 we surveyed the
height and weight of all patients attending the clinic
and sent a postal questionnaire to assess nutritional
aspects of their care and perceptions of our dietetic
service. For 138 patients for whom full data was
available the mean BMI (Body Mass Index - Wt(Kg)/Ht(m)')
was 20.4(range 14.7-29.9) but 32% fell below the
recomended acceptable range for a normal population
(BMI-20-25'). There was no significant difference between
males and females nor between the 95/138 (71%) who
responded to the survey and those who did not. 95% were
pancreatic insufficient (PI) and 26% were diabetic (DM).
There was no significant difference between PI and
pancreatic sufficient patients (mean BMI-20.4 and 21.5)
nor between DM and non-ON (20.1 and 20.6) patients.
Proportionately there were no more underweight patients
in either the ON group or the PI groups. 54/135 (40%) of
the clinic were receiving nutritional support; 38 were
on oral supplements, 19 on regular overnight feeding (14
by nasogastric and 4 by gastrostomy tube). Of 42
patients who responded to the questionnaire who had BMI
<20, 28 were taking supplements; of the remaining 14, 11
believed they were at the correct bodyweight. 8 of these
were female and 2 were transplant recipients.

Of those who replied to the questionnaire, 95% had
attended clinic or been admitted in the past year. 93%
had seen a dietitian at least once and 65% felt dietetic
advice had led to an increase in body weight. 85% felt
the service was satisfactory though an area of concern
highlighted by patients was the contradictory advice on
the management of CF diabetes from non-CF dietitians.
CM is supported by a grant from Leder7e.
FPE is supported by the UK CF research Trust.
Corey N et al. J Clin Epid. 1988; 41: 583-591.
British Dietetic Association Guidelines 1989.

P63 CONCOMITANT EMPHYSEMA IN PATIENTS
WITH CRYPTOGENIC FIBROSING
ALVEOLITIS(CFA).

M.J. DOHERTY, *E.A. O' GRADY, M.G. PEARSON, -*V.
PELLEGRINI and P.M.A. CALVERLEY.
Aintree Chest Centre and Dept. Radiology, Fazakerley
Hospital, Liverpool.

CFA with preserved lung volumes has previously
been reported and it has been suggested that
volume preservation is secondary to concomitant
emphysema. we could not show a significant
association with concomitant emphysema in
subjects with preserved lung volumes, when we
analysed the reports of CT scans(Thorax
1995;50:433P). we therefore reanalysed the scans
of 23 patients in a standardized objective
fashion using five reference levels by two
consultant radiologists blind to the lung
'volumes of each subject. At each level the scan
was assessed for the severity of CFA (<25, 25-
50, 50-75 or >75% of the area involved) and for
the presence and severity of emphysema(either
focal unmarginated areas of low attenuation or
bullae). The scans of 7 patients with preserved
lung volumes(FVC > 80% predicted) mean (S.E.)
%predicted FVC 93.6(4.6)%, mean(S.E.) %predicted
DLCO 45(5.2)0 and mean (S.E.) FEV 1/PVC ratio
71.8(2.8)t were compared with the scans of 16
subjects with restricted volumes(FVC <80%
predicted), mean(S.E.) %predicted FVC
64.9(2.3)%, mean *predicted DLCO 52.5(3.8)% and
mean(S.E.) FEV 1/FVC ratio 82.1(2.2)% There
was no significant difference between the two
groups(p >0.2) in the severity of CFA on the
scans. Nine subjects had evidence of concomitant
emphysema on their scans, 6 out of 7 subjects
with preserved lung volumes had emphysma
compared with 3 out of 16 subjects with lung
restriction, this difference was highly
significant(p<0.001). These results suggests
that preserved lung volumes in CFA is often but
not always secondary to concomitant emphysema.

P62 QUALITY OF LIFE IN ADULTS WITH CYSTIC FIBROSIS

R.E. Soulsby, V.S.Jones, JLConglgtoa. F.Duncan-Skingle, F.Foster,
P.Jones, M.E. Hodson

Department of Cystic Fibrosis, NHLI, London SW3 6LY.

The aim of this study was to discover which of 3 instruments best
reflects quality of life (QOL) in adults with cystic fibrosis (CF), when
compared to their clinical status. Patients over 16 years attending the
adult CF clinic were surveyed either as inpatients or outpatients. Three
self complete questionnaires (Nottingham Health Profile - NBP, the SF-
36 and the St George's Hospital Respiratory Questionnaires - SGRQ)
were administred. FEV1% predicted, arterial oxygen saturation and
body mass index (BMI) at the time of entry were recorded. These
clinical variables were also expressed as a percentage of the patient's
best in the last year. Spearman's Rank correlation coefficients were
calculated between QOL scores and clinical variables. Statistical
significance was taken at the 0.001 level. Completed questionnaires
were obtained from 77 individuals (31 females) age range 17-47 years.
Statistically significant correlations were found between FEV1%
predicted and none of the 6 dimensions of the NHP, all sections of the
SGRQ (symptoms r= -0.41, activity r= -0.64, impact =-0.56), and 3 out
of the 8 dimensions of the SF-36 (physical r= 0.68, role physical r=0.38,
and social function r=0.43). Oxygen saturation was significantly
correlated with none of the dimensions of the NHP, I section of the
SGRQ (activity r= -0.5) and 2 out of dimensions of the SF-36, (physical
r=0.54 and role physical r= 0.33). BMI was significantly correlated
with none of the dimensions of the NBP, no sections of the SGRQ and 1
dimension of the SF-36, (physical r 0.41). When clinical variables
were expressed as a percentage of the best that year there was generally
poor correlation with the QOL scores. In this study some QOL scores
reflected present clinical status but the correlation with change from the
patients best was poor.

P64 THE EFFECT OF EXACERBATIONS OF COPD ON FEV1
PR MILLS, U RESTRICK, DJ MEECHAM JONES, CJ WOODROW, EA PAUL AND
JA WEDZICHA

London Chest Hospital, Bonner Road, London E2 9JX, UK

Exacerbations of COPD are associated with a fall in FEV,. We
investigated the change in FEV, during and after exacerbation to
examine factors influencing -recovery. Consecutive patients
presenting to the London Chest Hospital with exacerbations were
entered and treatment instituted in a standard manner. Details of
previous stable FEV, were obtained from records. Symptom scores
were used to assess the severity of cough, sputum and
breathlessness. Patients were reviewed at 0, 2, 4 and 8 weeks and
FEV, measured.
Twenty-nine patients were entered (17M, 12F), median age 68
(range 52-85) years. Ten patients (34%) were current smokers, ten
(34%) were on LTOT. Eight (31 %) presented with a predominant
symptom of breathlessness. Mean previous best stable FEV, was
1007 (SD 400) ml, mean % predicted FEV, 40.7 (15)%. Mean fall
in FEV, at exacerbation was 251 (184) ml, mean % predicted fall
10.8 (8.1)%. Twenty-eight patients (97%) received a course of
oral corticosteroids and 26 (90%) received antibiotics. Thirteen
(45%) required hospital admission, six (21 %) received nasal
ventilation (NIPPV), two of whom were on long term NIPPV. One
patient died during the study period, a further three died within six
weeks of completion.
Twenty-five (86%) of the 29 patients had a fall in FEV, below 90
(range 44-89)% of previous best. Of these, 12 (48%) improved
their FEV, to within 90% of previous best; six within two weeks,
four within four weeks and two more by eight weeks. Of the 13
patients (45%) who did not recover their FEV1, two were lost to
follow up and one died. We found no significant differences
between the three groups as to the numbers of patients presenting
with different symptoms, requiring LTOT, NIPPV, hospital
admission or the number of documented exacerbations in the
previous year. There was no significant difference in the mean
previous best recorded FEV, between the group that recovered and
that of the group that did not, (883 vs 1 132) ml, p = 0.1 3.
In this group of patients with severe COPD, 14% did not have a
fall in FEV, despite clinical exacerbation. Half of the patients
improved their FEV, within eight weeks of an exacerbation to
within 90% of a previous stable value. There were no indicators to
identify the group who did not have a fall in FEV, or the group
whose FEV, did not recover.
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P65 CHANGES IN SPtIROMETRY AT ALTMIDE

N P Maso, A J Pollard, P W Barry, R C Pollard, D J Colier,
R S Fraser, M R Miller and J S Mlledge

British Mount Evest Medial Expedition 1994, Departmen of
Ansesthotics, Royal Hallamahir Hospital, Sheffield, S10 21F

Previous sudies of peak expiratory flow (PEF) at altide have

been flawed by both the nm-linearity of response and under
reading, due to tXo effect of faling air denity with dereasing
barometric presue, of the varble orifice meters employed.
Following work ming the linarity of respne and accurcy
at simulated altitude of the Micro Modical Microplus tubine
spirometer (Pedersen 0 F et al, Eur. Respir. J. (1994), 7: 991-7)
we ued it to umsure PEF; Forced Expiratory Volume in 1 Seocod
(FEVI) and F d Vital Capacity (FVC) in 51 subjects (ag 19 to
55 years) at sea level in tXe UK and after ascent to Everest Base
Camp in Nepal (altitude 5300m), and comped te PEF rults
with those obtained using a Mini-Wright variable orifice meter.
Conpared to sea level PEF rm by 25.5% on ascnt to 5300m
(p<0.0001); FVC fel by S%(p<O.OOOl) while FEV1 remaind
uncnd. PEF recorded with tbie Mini-Wright by 6.6%

(p< 0.0001), uneeti g true PEF by 31 %. PEF was lower in
the morning and was inverely related to acute muntain sicknhs
(AMS) soores.
Thes rults onfirm ealier byobaric chmber studios that PEF
riss with acet to high altitude but that variable orifice devices
significantly underestimate PEF at altitude. If accute mes et

of PEF is required at ltituwe a tubim device ineen t of th

changes in air density shouid be employed. We hypothesis that the
association of lower PEF with higher AMS scores may be due to
lung involvement by AMS or, more likly, due to reduced effort on

thr subjets part. Furthr sudies are needed to determin if thr fall
in FVC is due to early airways closure, changes in lung blood
volume or sub-dinical pulmonary oedema.

P67 AN ASSESSMENT OF THE RESPONSES OF 4 POSVFIVE PRESSURE

VENTILATORS TO CHANGES IN RESISTANCE, COMPLIANCE AND LEAKS

SMITH IE AND SHNEERSON JM

The Respiratory Support and Sleep Centre, Papworth Hospital, Cambridge

A perfect volumne preset ventilator (VPV) delivers a constant tidal volume
(Vt) despite changes in resistance (R) or compliance (C) while the Vt from a

pressure preset ventilator (PPV) will vary. Conversely, a PPV should
compensate for a leak while the Vt from a VPV falls in proportion to the leak.
We have investigated these properties in 4 positive pressure ventilators, used
for home ventilation, not previously evaluated in this way. Two were VPV's,
(PB2801, Puritan Bennett and Monnal D, Taema Ltd), and 2 were PPV's
(NIPPY, Thomas Respiratory Systems and BiPAP ST, Respironics Ltd). The
ventilators were connected to a lung simulator (Ohmeda Ltd), with a variable
R and C. Vt and airway pressure were measured between the expiratory valve
and the lung simulator using a pneumotachograph and a pressure transducer.
The ventilators were tested in the assist/control mode. Graphs of Vt against R
and C were plotted. The effect of opening a leak (radius 2mm) in the circuit
between the pneumotachograph and the expiratory valve was investigated
over a range ofVt

Percemtage fai in Tidal Volume when:-
ump: changed* changed** opened

B2801 8% 2.7%

onnal
D U.4%.9% 5.5%

NIPPY 22.2% 2% 11.4%
iPAP .6% 9.6% 1.3%

*from I to 20 cmH20t/sec **from 0.05 to 0.0tL/cmH20

The 4 ventilators behaved largely as expected with the important exception of
the maintenance of Vt by the BiPAP inspite of a rise in R, which was

achieved by a prolongation of Ti. However the results demonstrate by how
much the Vt can fall with a VPV in the presence of a leak and with a PPV
when C drops (and for the NIPPY when the R increases). The results
emphasise the importance of selecting the type ventilator which is appropriate
to the clinical setting.

P66 EFFECT OF MANUAL CHEST PERCUSSION (MCP) ON
TIDAL VOLUME (VT) AND OXYGEN CONSUMPTION (VO2)

S C JENKINS, K DALLIMORE and B TUCKER

School of Physiotherapy, Curtin University, Selby Street,
Shenton Park, Perth, WA. 6008

Chest percussion is widely used to assist the clearance of
excess bronchial secretions. Clinically, MCP is also used for
its stimulatory effect in patients who are unable to take
voluntary deep breaths. To date, studies have not reported the
effects of MCP on VT and V02 in subjects breathing
spontaneously. We compared VT, minute ventilation (VE),
V02, heart rate (HR) and blood pressure (BP) responses to 3
techniques applied in random order to 7 naive normal
subjects: (A)-MCP during quiet breathing; (B)-MCP combined
with thoracic expansion exercises (TEE) and (C)-TEE alone.
Measurements were also made at rest during quiet breathing.
VT, VE and V02 were measured continuously using a breath-
by-breath gas analyser prior to and for 5 minutes following
each technique. MCP during quiet breathing significantly
increased VT compared to rest. There was no significant
difference in VT between (B) and (C). VT, VE, V02 and HR
increased with all 3 techniques (Table). All values retumed to
baseline by the end of the 5 minute recovery period. No
significant changes in BP were observed.
Table. Mean (SD) values expressed as a %pre-technique
(P-T) where P-T values =100%. *p<0.05, **p <0.01 vs P-T.

(A) MCP (B) MCP + TEE (C) TEE
VT 185 (62) 622 (116)* 566 (159)**
VE 142 (38)* 261 (75)** 230 (97)-*
V02 158 (54)* 318 (112)* 293 (66)**
HR 106 (3)** 141 (15)** 137 (14)**
These results support the use of MCP as a means of
increasing VT in patients unable to take deep breaths. This
may assist with collateral airflow and the mobilisation of
secretions. The clinical implications of an increase in V02
when applying MCP requires careful consideration in patients
in whom oxygen consumption at rest is significantly elevated.

P68 AN ASSESSMENT OF THE RESPONSES OF 4 POSITIVE PRESSURE
VENTILATORS TO TRIGGERING AND PROLONGED PATIENT EFFORT

SMITH IE AND SHNEERSON JM

The Respiratory Support and Sleep Centre, Papworth Hospital, Cambridge

If the frequency (f) of a minute volume (MV) preset ventilator is increased by
patient triggering the MV should not change, while a tidal volume (Vt) preset
or pressure preset ventilator (PPV) should increase its MV in proportion to the
increase in f so long as inspiratory time (Ti) remains constant. If patient effort
is prolonged, past the trigger point, this should have no further effect on a MV
or Vt preset ventilator, but should augment the Vt of a PPV, further increasing
MV. We investigated these principles for the MV preset Monnal D (Taema),
Vt preset PB2801 (Puritan Bennett) and 2 PPV's the NIPPY (Thomas
Respiratory Systems) and BiPAP (Respironics).The ventilators were
connected to a lung simulator (Ohmeda Ltd) contained in a box, and were set
to: assist/control mode, Vt = 500 mls, f= 15 min-1, I:E ratio = 1:2. Vt and
airway pressure were measured between the ventilatoes expiratory valve and
the lung simulator using a pneumotachograph and a pressure transducer. To
model patient effort the box was evacuated to -8cm H20 using a negative
pressure pump (NEV-100, Dima Ltd.) with f set to 20 min-1. To simulate
triggering alone the NEV-100 Ti was set to 0.25s and for triggering with
prolonged effort to 1.5s. The MV for the Monnal D and PB2801 increased by
18% (expected 0%) and 41% (expected 33%) respectively, with triggering,
but no further with prolonged effort. The MV for the NIPPY increased by
17% with triggering and by a further 21% with prolonged effort. The BiPAP
did not trigger reliably with the brief drop in box pressure and the MV fell by
7 %, while with prolonged effort f rose consistently to 20 min-1 and the MV
rose by 71% compared to the baseline. These results show that none of the
ventilators tested behaved exactly as predicted. However they do confirm that
with the PB2801 and Monnal D patient effort beyond the trigger point is
wasted, while with the NIPPY and the BiPAP a prolonged patient effort is
rewarded with a furither incease in MV. These differences in performance
should be bome in mind when selecting which ventilator to use in different
circumstances.
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P69 NON-INVASIVE MEASUREMENT OF TBE EFFECTIVE
ALVEOLAR 02 TENSIONDURING SPONTANEOUS BREATHNG.

N KOULOURIS, P RAPAKOULIAS, J DIMITROULIS, M MADEOU, Ch
GIANNAKOPOULOU, J JORDANOGLOU.

Department of Respiratory Medicine, Respiratoy Function Laboratory,
University ofAthens Medical School, Sotiria' Hospital, Athens, Greece.

The alveodar 02tesion is currenty computed from the alveolar air equation in

which PaC02 is used, or from the simplified form of this equation in which
RE-0.8. In this study, we measured PAO%e PA02(i) ad PAO2 in 14 normals
and 27 COPDpaitsby using a simple tonIque. The subject breathes quiety
seaed, with anoseclip on, through the mouthpiece assembly (mouthpiece with
two probes for CO2 and 02 sampling, and a Fleisch pneumotachograph). The

tracings of the VE, FC02 and F02 vs ime curves during the expiratory phase
were analysed as refirred elsewhere (Thorar 1995;50:240-244). The effective
alveolaxroyg tsion is esimatedfiomBcInrs equation:PAO2ff6PI02-(PIO2-
PE02efAVNT(02)X1). In 1 PE02eff=(FIO2-fAFO2dt/te)*(PB-PH20),
whee JFO2dtis the area ofthe (F102-FO2expired) vs time curve. The ratio of
the aveol/tidal volume for 02 (VA/VT(02)) is derived from the efctive time

of the (FI02-FO2exp) vs time aurve (teffO,) on the VE-t curve as previously
described frC02(Tho7 1995;50.240-244). The alveodar air equation resolved
for oxygen is: PAO2(i)=PI02-PAC02*[((1-FIO2RE)+FIO02(2). Eqn. 2 is
mathematically transformed to PAO2(i)"P102-(PI02-
PEO2de)/(VANT(C02)X3), since the correction factor ofPAC%2 in eqn.2 is
equal to fc-=(P102-PEO2efPECO2ef. The simplified form of the eqn. 2 is:
PAO2=PI02-PaCO2/0.8(4). The results obtained for PA02ef, PA%2(i), and

PA02 (kPa) and VA/VT ratios were statistically treate with the method of

Blad& Altman. The mean diference (SD) and the limts of agreement for: a)
(PA02eff-PAO2(i)) were -0.06 (0.33), from -0.70 to 0.58 in normals, and -

0.66(0.64), fi -1.91 to 0.58 in patients, b) (PAO2eff-PAO2) were 0.97(1.27),
firom -1.S1 to 3.45 in normals, and 0.20(1.02), frm -2.21 to 1.80 in patients, c)
(VA/VT(CO2)-VA/VT(02)) were 0.01(0.03), from -0.05 to 0.07 in normals, and
0.05(0.05), from -0.04 to 0.14 in patients. We conclude that: 1) PA&2eff
deviates substantially from PA02(i) only in patients, and from PA02 in all

subjects, 2) the VA/VT ratio for C02 differs from for 02, especially in patients.

P71 THE DIFUSION CHARACTERISTICS OF THE LUNG
FOLLOWING HEART TRANSPLANTATION

OA AL-RAWAS, R CARTER, RD STEVENSON, D RICHENS*
AND DJ WHEATLEY*

Department of Respiratory Medicine and *University Department of
Cardiac Surgery, Royal Infirmary, Glasgow G31 2ER

To determine the mechanism of pulmonary transfer factor (TL,)
decline following heart transplantion, TL,( and its components - the

alveolar-capillary membrane diffusing capacity (Dm), and the
pulmonary capillary blood volume (Vc) - were measured in 51
conseuive heart transplant recipients (mean age 47, range 19-61
years). D,m and Vc were derived using the Roughton and Forster
equation (l/Lco=I/Dm+i/Vc, where iITLco is the total resistance
to gas transfer, 1/DM is the alveolor-pillary membrane resistance,
i/0Vc is the intra-apillary resistance, and 0 is the reaction rate
between carbon monoxide and haemoglobin), by measuring the single
breath TLco at varying alveolor oxygen concentrtions. The results
were compared with those of 25 healthy volunteers (mean age 43,
range 21-62) and 25 patients with severe heart failure awaiting heart
transplantation (mean age 50, range 29-61).
The mean percent predicted TLco, TLco per unit alveolar volume
(Kco), D% and Vc were significantly lower in heart transplant
candidates (81, 63, 89 and 77) and heart transplant recipients (66, 52,
84 and 54) compared to healthy volunteers (98, 101, 97 and 102
respectively, p<0.01). TLc, Kco, and Vc were significanty lower
in hoe transplant recipients compared to heart transplant cadidats
(p<0.01), but there was no significant difference in Dm betwee the
two groups (p -0.5). l1/Vc formed the main component of the total
resistce to gas trasfer following het transplaion acounting for

59% of Ilco compared to 53% in hear transplant candidates, and
47% in healthy volunteers. These findinp confirm Tco impairment

in heart transplant recipients, and suggest that it is mainly due to a
reduction in the pulmonary capillary blood volume.

P70 INFLUENCE OF GATING TO RESPIRATION ON THE
SHORT-TERM REPEATABILITY OF TIIE INPUT
DIPEDANCE MEASURED AT 10 IRZ

D MACLEOD and J PRICHARD.

Trinity College & St James's Hospital, James's St, Dublin 8
Republic of Ireland

In this study we examined the relative merits of within-breath
input impedance measurements in 22 spirometrically normal
healthy subjects (mean age 20 +/- 1.5 yrs, 4 male non-smokers,
12 female non-smokers and 6 female smokers). Input impedance at
10 Hz (ZinlO) was analysed in 3 ways; at end-inspiration (ei), end-
expiration (ee) or as a time-average (av) during tidal breathing. At
Visit 1 subjects underwent 3 baseline oscillation measurements
followed by routine spirometry. 15 subjects re-attended for
identical tests at Visit 2, 50 hours later. Oscilatory resistance
(RIO) was calculated from impedance in the conventional manner.
Gating reduced breath-by-breath resistance variability and
absolute RIO values (P < .05). Mean (s.d.) non-smoling RIO
values (in kPlaIls) were; RIO_av: 0.28(0.07), RIO_ei:
0.22(0.05) and RIO_ce: 0.24(0.07) in males and RlO_av:
0.32(0.08), RIO_ei: 0.26(0.07) and 0.29(0.09) in females. With or
without gating the sensitivity of RIO to smoking behaviour
compared poorly to spirometry. Gating did not enhance
repeatablity over the 2 Visits (intra-subject CV%/o = 6.4 (RIO_av),
8.8 (RIO_ei), 7.8 (RIO ee)).

Gating increases information yield on impedance components
during bratn and is an approach to avoiding end-expiratoiy
laryngeal closure artiacts. However, short-tem (50 hour)
repeatability did not improve with gating and the ensemble-average
measurements appeared less variable across the 3 tests during Visit
1 (P < .05) and to a lesser extent over the 2 Visits.

P72 ABNORMAL TISSUE RESPONSES TO CHANGES IN
INSPIRED OXYGEN CONCENTRAION IN A RAT MODEL
OF SEPSIS

M SAIR, P ETHERINGTON, C P WINLOVE AND TW EVANS

Unit ofCritical Care, Royal Brompton Hospital, London SW3 6NP

Backgrownd The need to masure indices of tissue oxygenation in the
critically ill is becoming increasingly recognised. 1The macroirculatory
dcag that accompany sepsis are wed descnbed, but responses at the
level ofthe miacirlation are poorly understood. We iestgated the
effects of changes in inspired oxygen concentration (FiO2) on skeletal
muscle oxygen tension (pTO2) amperometuically using tise needle
microelectrodes in a rat model ofendotoxaenia in viw.
Method & Results Male Wistar rats were treated with either saline
vehicle (sam; 3ml/kg, intaperitoneal injection, ip) (n.12) or endotoxin
(LPS; 20mg/kg ip) (n II) 4 hours pior to esh Anals were
ventilated via a taheostomy, and a left carotid artery canua insted
for blood pressue (MAP) and arteri blood gas monitoring Bare 50pm
gold electoe were constncted, calibrated and iserted into the
hindlimb biceps femoris muscle. Following equilibration the FiO2 was
altered every 10 minutes and arterial blood gases, and change in pTO2
were assessed.

FiO2 21-+ 50% |FiO2 21% -+ 10%
% ApTO2 PaO2 % ApTO2 PaO2

Sham 52.25±22.93 35.14±1.00 48.67±6.29 5.90±0.26
II's 2.68±6.88+ 37.16±0.77 -30.18±5.79' 6.72±0.29'
There were no baeline diferece in MAP or PaO2 betwee OUp
but the pH in the LPS group was lower (7.29±0.02 vs 7.33±0.01;
p=0.04). The table shows resut expressed as nE p lue for
sham vs. LPS: * 0.04; + 0.06; # 0.05.
Conclusions Using this model, we have successfuly utilised a musce-
sited mnicroelectrode to asses local tissue responses to dages in FiO2.
We have been able to demonstrate that in endotoxaemia there is
attenuton of the dhanges in pTO2 seen in response to alterations in
Fi02 possibly as a result ofabnonnal capillary perfusion.
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P73 BOSENTAN DOES NOT REDUCE SYSTEMIC OR
PULMONARY ARTERY PRESSURES IN RAT
ENDOTOXAEMIA

N CURZEN, MJD GRIFFITHS and TW EVANS

Unit of Critical Care, Brompton Hospital, Sydney Street, London,
SW3 6NP

Systemic vascular hyporeactivity in sepsis is often accompanied
by pulmonary vasoconstriction. Endothelin-1 (ET-1) is a
vasoconstrictor peptide whose levels are elevated in animal
models of sepsis as wen as In critically ill patients with sepsis.
We assessed the conrWlon of ET-1 to pulmonary and systemic
vascular tone in i rat model d sepsis.
Male Wistar rats were treaed with endotoxin (LPS) (20mg/kg ip.)
and aortic blood was removed at 0, 0.5, 1, 2, 4,or 6h post
injection Plasma ET-1 concentration measured using an ELISA
kit (Fig.1). Another group were treated with LPS, or with I ml
saline (sham) 4 h prior to anaesthesia. Tracheostomy was
performed, and a femoral venous line inserted, as well as carotid
and pulmonary artery cannulae for systemic (MAP) or pulmonary
(PAP) arterial pressure monitoring. After equilibration, 1 Omg/kg of
bosentan, an ETA/ETB receptor antagonist, was given by iv.
bolus. At 10 min, the MAP had fallen 5.30±1.81 and 3.25±1.26
mmHg in the sham (n=6) and LPS (n=5) groups (p=0.4), and the
PAP by 0.9±0.82 and 0.88±0.69 mmHg (p=0.9).
Conclusion The role of ET-1 in this model of endotoxaemia is ript
simply as a general vasoconstrictor, despite elevated circulating
plasma levels.
Fiaure I

n.4 for all groups
p vs. control: <0.01, +<0.001.

C6 J L t correlation coefficient 0.87, p<0.001

Time (hI

P75 MEASUREMENT OF META-TYROSINE, ORTHO-
TYROSINE AND KYNURENINE IN BAL PROTEINS OF
PATIENTS WITH ARDS: EVIDENCE FOR THE

FORMATION OF HYYDROXYL RADICALS

G J QUINLAN, T W EVANS and J M C GUlTERIDGE

Unit of Critical Care, Depament of An and Intensive Care, Royal
Brompton Hospital, Sydney St, London, SW3 6NP
Reactive oxygen species (ROS) may have a role in the onset and progress of
ARDS. They are tought to arise in a variety of ways including neutrophil
acdvation wivhinthe lung and by the use of high FiQ eentl for the tatment

of ARDS patients. The hydroxyl radical (-OH) is the most reactive and
damaging of the ROS formed in the body. However, because of its extreme
reactvity and anent nature, direct detection is not possible. Evidence for its
existence can, however, be obtaind by of r c patterns
of dam e to biological maer moleles. At present hydroxylaton of an
aromadc ring is considered good evidence for the existence of hydroxyl
radicals. Within proteins, phenylalanine can be used as an endogenes marker
for hydroxyl radical attack. Three possible hydroxylaod products can be
fosmed; mea, ortho and para-tyrosine. However, only meta and orth-trosine

are valid marers since para-tysine can arise enzymaily and is normally
found in proteins. We thaefore looked for evidence of the fomatdon of these
two tyrosine isomers in BAL proteins. In addition, kynurenine, an oxidation
product of trypphan also thut to aise from hydroxyl radical attack was
meaured. BAL proteins from five paten with establiied ARDS wer
conentrate, bydrolysed, and the free min acids dervatsed to render then

volatle and suitable for gas crogrphy-ss e ry analysis.
Analysis shows there to be 0.052 + 0.015 nmol/ mg of protein of ortho-
tyrosine, 0.278 + 0.0164 nmol/mg of protein of meaqyrosine and 0.052
nmolmg of proten of kynuri, all values e signif increased
compared to neOrm contols (p < 0.05). This prlimay study on a small
mnmber ofpaents gives supporve evidece for the fonnaton of the hydroxyl
radical, and oxidadve mfi to of BAL proteins.

This research is supported by the Bntish Lung Foundation.

P74 POST RESECTIONAL LUNG INJURY - ANALYSIS
OF POSSIBLE MORTAUTY ASSOCIATED VARIABLES

EA WILLIAMS, P GOLDSTRAW, TW EVANS

Unit of Critical Care, Royal Brompton Hospital, London

Data was collected prospectively on all patients who
developed Acute Lung Injury following lung resection
necessitating Intensive Care admission during the period of
1994-1995 and analysed in an attempt to define early
markers of disease severity. Data was collected as soon as
possible after patients satisfied the entry criteria (American-
European Consensus Definition) and included APACHE II
score; plasma thiol concentration (a marker of oxidant stress);
bronchoalveolar lavage (BAL) differential cell count; and
carbon monoxide gas transfer coefficient (Kco). Data was
available from 11 patients of whom 5 survived, giving an
overall group mortality of 54.5%. Results are displayed in the
table as group means.

Non Survivors p value
survivors

APACHEII 191 10.7 0.11
BAL(% pooyrorphs) -91.7 78.4 0.29

Thiol conc 3.4 4.3 0.03
(nmoVmg protein)

Kco(mmol. min-'.kPa-'.r') 0.24 0.34 0.38
* two-tailed p value using Mann Whitney U test.
The data suggests that in this series, LIS, APACHE II gas
transfer factor and BAL neutrophil count scores were not
predictive of outcome. However, plasma thiol concentration
was significantly different between survivors and non-
survivors, and may be of value in assessment of disease
severity.

P76 EFFECTS OF SHORT-TERM OZONE EXPOSURE ON
RESPIRATORY MECHANICS IN HEALTHY SUBJECTS

MT KRISHNA, DP MACLEOD, AJ FREW AND ST HOLGATE

University Medicine, Southampton General Hospital, Southampton

Introducdon The effects of air pollution on respiratory physiology
are of considerable current interest.
Mdhods Nine healthy males (mean age 28.1 +/- 4.9 yrs) were
exposed to ozone (200 ppb) or filtered air for 2 hrs in a double
blinded fashion with at least 6 wks in between the two exposures.
During the 2 hrs of exposure they were subjected to intermittent
periods of exercise and rest (15 min alternating cycles, VE = 30
lit/min). The volunteers were non-smokers, free from any
respiratory tract infection for at least 6 wks before exposure and
were not on any dietary supplements or anti-inflammatory agents.
Baseline pulmonary physiological measurements included
assessment of respiratory resistance using oscillation (Impulse
Oscillation, Jaeger) followed by conventional spirometry. These were
repeated in an identical fashion 15 - 20 minutes after exposure.
Results There were no significant changes in PEFR, FEV1, FVC or
mid-expiratory flow rates after either exposure. However, after
ozone exposure peak inspiratory flow rate fell from 7.14 to 6.17
Vmin (p= 0.02). After air exposure, oscillatory resistance at 5 Hz
(R5) fell from 0.282 to 0.265 kPa/l/s (p<0.05), resonant frequency
(Fres) fell from 10.04 to 9.25 (p=0.024) and peripheral resistance
(Rp) fell from 0.204 to 0.135 kPa/Is (p=0.008). After ozone
exposure, R5 and Fres did not change and the fall in Rp was much
less (0.180 to 0.148; p=ns).
Conclusion Exposure to 200 ppb ozone for 2hrs reduced peak
inspiratory flow rates and attenuated physiological exercise-induced
bronchodilatation. We speculate that this effect could be secondary
to ozone-induced parasympathetic stimulation.

Funded by grantsfrom the MRC, BLF andEuropean Union
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P77 EPITHELIAL PERMEABILITY, INFLAMMATION
AND OXIDANT STATUS IN THE AIRSPACES OF NON-
SMOKERSEXPOSEDTOOZONE

D MORRISON, A LANGRIDGE, I RAHMAN AND W
MACNEE

Respiratory Medicine Unit, Department of Medicine, Royal
Infirmary, Edinburgh, EH3 9YW

Ozone is the main constituent of photochemical pollution
and peak levels have been associated with increased asthma
admissions. We studied 25 non-smokers exposed to filtered
air [FAJ; 100 or 400 parts per billion [ppbJ ozone for 1 hour
with alternate 15 minutes rest and exercise (VI 40 litres per
min). FEV1 fell 1 hr after exposure to 400ppb ozone by 9.1%o
(Pre 4.4±0.2 litres, Post 4.0±0.3, Mean±SE). Airspace epithelial
permeability to 99mTc-DTPA as the time to 50% dearance of
inhaled activity was not altered 1 or 6 hours after ozone
exposure (1 hour, FA 73.6±3.5 mins, 100ppb 78.4±8.0, 400ppb
75.5±9.8; 6 hours, 100ppb 72.0±5.8, 400ppb 61.4±5.7).
Bronchoalveolar lavage (BAL) was performed 1 or 6 hours
after exposure. Total BAL cell numbers were unchanged but
the percentage of PMN increased at 6 hours post 400ppb
ozone (1 hour post, FA 0.8±0.2%; 6 hours post, 400ppb
2.8±0.8, p<0.05). The Trolox equivalent antioxidant capacity
was unchanged in plasma or BALF. Reduced glutathione did
not change in either BALF or mixed BAL leucocytes.
Spontaneous superoxide release from mixed BAL leucocytes
was reduced by both levels of ozone at 1 and 6 hours (1 hour,
FA 18.2±2.1 nmoles cytochrome c reduced, 100ppb 10.3±0.9,
p<0.05, 400ppb 12.3±2.2, p-0.08; 6 hours, 100ppb 12.6±1.5,
p=0.096, 400ppb 9.2±1.1, pc0.003). In conclusion ozone
induced bronchoconstriction is associated with PMN influx
into airspaces and reduced superoxide production by mixed
BAL leucocytes. Supported by the British Lung Foundation.

P79 Repeatability ofhome measuremnts of peak expiratory flow rate (PEF)
and FEVy.
Bnght.P. and Burge.P.S.
Department of Occupational Lung Disease, Birmingham Heartlands Hospital,
Birmingham. UK.

Serial measurements ofPEF and increasingly FEV, are used in the diagnosis of
occupational asthma Repeatability criteria for these indices are well established
for meaurements made in the clinic setting (Gardner, Rlviet al. Am Rev Respir
Dis 136:1285-1298, 1987 and Quanjer, P.H. et al. European Respiratory Journal -
Supplement 6(16):5.40, 1993): We have investigated the repeatability ofPEF and
FEV, from records of subjects performing home lung funcion monitoring.
Subjects were asked to perform three, maximal 2-second expirations, every 2
hours from waking until sleeping, for a minimum of 21 days. The 2 second
expirations were self-timmi Subjects (N=24) used portable turbine spirometers
(MicroMedical) which stored the PEF and FEV, from all blows for later
downloading to a computer. For each recording session, the repeatability (absolute
- diffeence between the best and next-best readings) and repeatability (%best -

difference as a percentage of the best), for PEF and FEV, was found. We report the
median repeatabilities (95% CI) ofPEF and FEV, for whole records and the
correlation between reading number (first to fortieth) and median repeatabilities.
For PEF the median repeatability (absolute) was 31.8 lJmin (25.2, 36.0),
repeatability (%/o best) was 9.0 (7.0, 12.0). For FEV, median repeatabilities were
0.16 L (0.12, 0.24) and 8.0 (5.2, 13.8) respectively. For PEF 21 subjects had
median repeatabilities (absolute) >20 I/min, while for FEV, 18 subjects had
median repeatabilities (/o best) >5%. Below are the correlations with repeatability
and reading number.

C r Sig canct-test)
PEP (absolute) 0.15 0.47
P ('Y best) 0.02 0.53
PEV, (absolute) 0.02 0.91
FEVI (l/ best) 0.13 0.51

There is only an isignificant corelation between repeatabiity and reading
number suggesing thatte quali of recoding has not deteriorated during the
duration of the record. Most subjec when perfoMig home monitoring Of serial
PEF and FEV, fail to meet standard limits of repeatability. TIhis supports the use of
meters with in.built quality control to improve the stndard of data collected.

Dr. Bright is supported by a grant from the National Asthma Campaign, UK.

P78 PERCEPTION OF RISK OF AIR POLLUTANT
EXPOSURE IN PATIENTS WITH ASTHMA

SEIJA E PETERS, E KEARNS SRN, K ANDERSON

RESPIRATORY MEDICINE, GLASGOW ROYAL
INFIRMARY, G4 OSF

Since patients with asthma often associate environmental pollution
or extremes of climate with the development of airway symptoms
we studied the perception of risk of these factors in 66 adult
patients with generally stable asthma (within step III of the BTS
guidlines) who were asked to complete a 1-10 analogue-scale
assessment of environmental factors which have been generally
considered relevant in asthma. 6/66 considered air quality to be of
little relevance personally, while 43/66 thought the link between air
pollutants with symptoms was very strong (response > 7). Almost
all patients identified acute symptoms after exposure to
environmental cigarette smoke (58/66) or traffic fumes (61/66).
Extremes of climate were also commonly followed by symptoms -
41/66 excessive heat, 43/66 cold, and less with thunder (23/66).
Daily life activities were regularly altered by forecasting of air
pollution (33/66) general weather (31/66), and the pollen count
(39/66) but to a lesser degree (in terms of the analogue response
>7) than avoidance of traffic fumes (42/66), dustiness (51/66) or
cigarette smoke (47/66). Inhaled treatment is increased by the
majority after these exposures - 3 steroid alone, 24 bronchodilator
alone, and 26 both steroid and bronchodilator. In rank order of the
single most important avoidable irritant, cigarette smoke was
positioned first (26/66) with traffic fumes (3/66) and house dust
(6/66) ranked lower than the relevance of climate (11/66). We
conclude that this group of patients appreciate a clear association for
environmental factors in asthma - this seems most directed towards
cigarette smoke than any other factor. Whether this perception
could be influenced by either drug compliance or the overall
characteristics of local pollutants is not clear.

P80 Characterisation of 'laze' and 'leaming' effect on plots of serial peak flow
records.
Bright.P. and Burge.PS.
Department of Occupational Lung Disease, Bimingham Heartlands Hospital,
Birmingham. UK.

Serial PEF records plotted as daily maximum, mean and minimum may show
longitudinal declines (lazes) or inclines (learns) which are not related to work or
medication. If such phenomena represent true 'leaming' or 'laze' by the subject
then interpretation of the PEF record may be difficult. We have investigated the
properties of lazes and learns on PEF records. Subjecs investigated for possible
occupational asthma were asked to perform 2-hourly PEF recordings from waking
until sleep for a minimuml of 21 days. Records containing lazes (N=17) and learns
(N=26) were identfied visually. They were investigated for the slope in the
maximum, mean and minimum, the number of readings per day, dispersion of
readings (laze only), diurnal variation (DV; % predicted). Comparisons were made
beween the period of the record affected and the remainder of the record. The
impact of removing visually identified laze and learn ffects was tested using a
computer based analysis program (OASYS-N). All lazes had a decline in the daily
mean, 14 in the minimum and 15 in the maximum. All learns had a rise in the
daily mean, 11 in the minimum and 10 in the maximum. Neither lazes or learns
had a difference in the number of readings per day (paired test, p=0.54; p=0.5,
respectively). There was no difference in the dispersion of readings for lazes
(paired t-test, p=0.30). Lazes had no difference in DV (paired t-test, p=0.62),
learns did have a higher DV; mean 26.4% vs. 17.65% for the rest of the record
(paired t-test, p=0.04). All learns strted within 2 days ofthe reowrd start, lazes
were equally split between occuring at the beginning (8), middle (9) and end of
the record (9). Removal of learns did not alter the number of records assessed as
having definitely no work-effect (14) but increased those with a definite work
effect from 5 to 7. Removal of lazes decreased records assssed as no definite
work-effect from 10 to 8 and increased those with definite work-effect from 3 to 5.
Apart from charcisic changes in slope especially in the daily mean, lazes and
learns do have other feau that thoretically should be preent if they wee true
'lazing' or learning'. This raises the posibility that other factors may be the cause
of these phenomenon e.g. a progressive deterioration in Pff due to prolonged
reovery from exposure. Removal of lazes particularly can lead to recasification
of records by a computer analysis program, the records tending to becoming more

positive for a work effect.

Dr. Bright is supported by a grant from the National Asthma Campaign, UK.
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P81 Computer Assisted Interpretaton of Occupational Serial Peak Flow Plots
- Oasys-N.
Bnight.P, Newton.DT, Pantin.CFA", Burge.PS'.
Birminghan Heardands Hospital Birmingham, UK; ICHRC, Stoke-on-Trent,
UK.

Several attempts have been made to produce a staistical analysis of occupational
serial peak flow charts but few have approached the specificity and sensitivity of
human experts. The problem is essendally one of pattern recognition. We have
designed and tested a neural network to interpret PEF records plotted as daily
maximum, mean and minimum.
The records of 248 subje inveigatd for the presence of occupational asthma
were used. Subjects were asked to record PEF (bs of 3)2 hourly through the day,
for a minimum of 21 days. Each record was divided into work-rest-work (WRW)
or rest-work-rest (RWR) periods and scored blind by a human expert for the
presence of a work-related effect. The records were then divided into 3 sets (A-
172, B-33, C-43), sets A and B were used to 'teach' and 'test' the neural network,
set C to judge its success. The resulting network was then used to score records
from a group of subjects with and without occupational asthma (gold standard set
1), diagnosed by other means to ascertain a cut-off score. Finally the sensitivity
and specificity of the neural network was obtained by scoring a further set of gold
standard records (set 2).
The weighted kappa for WRW periods from Set C was 0.83, 0.74 for RWR
periods. 2 cut-points were chosen, at a whole record score of 2 and 3, with a 'grey'
area between. The sensitivities and specificities for sets 1 & 2 are shown at these
points and at midpoint of 2.5.

Gold Standard Set 1 Gold Standard Set 2
Cut-Point Sensitivity Specificity Sensitivity Specificity
2 100 78.6 100 97.8
2.5 93.8 91.1 89.3 100
3 181.3 100 80.4 100 II I *--I- - . -

__

These results show that the neual network is at least as good as a human expert in
interpretng occupational serial peak flow records for the presence of a work-
related effect.

P.Bright and DT Newton are supported by a grant from the National Asthma
Campaigp, UK

P82 Does delay in the time ofthe first reading ofthe day produce
falsely positive records in patients performing serial peak flow for the
diagnosis of occupational asthma?
Bright.P. and Burge.P.S.
Department of Occupational Lung Disease, Birmingham Heartlands
Hospital, Birmingham. UK.

Later recording ofpeak expiratory flow (PEF) after waking on rest
days has resulted in falsely positive assessment of occupational asthma
on serial PEF records (Venables, K.M., et al Thorax 44:760-761,
1989). We have investigated the times ofthe first PEF measurements
of the day in 43 workers with suspected occupational asthma,
comparing work and rest days. We have also examined the effect of
timing of first reading on subjective and computer analysed (OASYS-
NN) assessment ofwork-related changes in the serial PEF record.
Records were kept for a minimum of 21 days (mean 43.5 days) with
mean 7.9 reading per day. Subjects were instructed to perform the first
reading on waking each day. The time offirst reading was significantly
later on rest days than work days 08:27 (95% CI 08:04, 08:50) vs.

06:56 (95% CI 06:28, 07:25) respectively (paired t-test, p<0.001).
There was a weak and insignificant correlation between the time ofthe
first reading and the overall score for work-related effects in the serial
PEF record for OASYS-N, r=0.20 (95% CI -0.18, 0.35), for
subjective assessment, r=0.18 (95% CI -0.19, 0.34). The correlation
was therefore lower for records least likely to show an occupational
effect - when false positive assessments are potentially a problem. This
suggests that in clinical practice the effect oflate first reading on rest
days is unlikely to alter the assessment ofwork-related changes in the
serial PEF record using OASYS-N.

Dr. Bright is supported by a grant from the National Asthma
Campaign, UK.

P*3THE LONGITUDINAL EFFECTS
EXPOSURE IN THE UK

OF GRAIN DUST

A D BLAINEY1 M POWER1 G GOULD2 AND B CROOK2

1.Broomfield Hospital, Chelmsford 2.Health &
Safety Executive, Sheffield

A survey of respiratory symptoms in 321 East
Anglian grainworkers showed a significant decline
in FEV1 which was negatively correlated with
employment duration. A small number had specific
IgE to various environmental agents including
storage mites, grain and fungal allergens. These
321 subjects were then surveyed annually for 2
follow up years with repeat computer administered
questionnaire and spirometry to determine if
symptoms or changes in lung function could be
attributed to immunological responses to the
environment. Of the 321 subjects taking part in
the first year, follow up for 2 years was
complete in 160. Most subjects who withdrew did
so because of industrial restructuring;
participation rates for the available workforce
were 86% for year 1, 75% in year 2 and 76% in
year 3. Mean age, lung function, employment
duration, prevalence of symptoms and of atopy
were identical in those who remained in the
survey and in those who withdrew. 21 subjects
(13%) developed new work-related respiratory
symptoms (WRS) during the study. These subjects
were significantly more likely to be atopic than
those with no WRS (46.7% vs 10.8%) and to have
specific IgE to storage mites and to grain. New
WRS were not more common in cigarette smokers,
and were not correlated with baseline lung
function, baseline peak flow variability or
employment duration. In conclusion new work
related respiratory symptoms are significantly
more likely in atopic subjects who may be more
susceptible to the effects of grain dust.

P84 RESPIRATORY AND IMMUNOLOGICAL EFFECTS OF GRAIN
DUST IN THE UK

A D BLAINEY1 M POWER1 G GOULD2 AND B CROOK2

1.Broomfield Hospital, Chelmsford 2.Health &
Safety Executive, Sheffield

The mechanisms underlying respiratory symptoms
due to grain dust have not been fully
established. A survey of 321 grain workers in
East Anglia has studied the respiratory and
immunological effects of grain dust in relation
to environmental dust and microbiological
monitoring in various industrial sites including
docks, farms and mills. 86% of the available
workforce were studied. A computer-administered
questionnaire, spirometry, 2 week peak flow
monitoring and specific IgE and IgG to identified
environmental agents were measured. Static and
personal samplers were used to record grain dust
levels during the study. A significant negative
correlation was found between employment duration
and FEV1 (r=-0.191, p<0.001) but not FVC. The
correlation was not strengthened by incorporating
results of dust sampling to estimate lifetime
dust exposure. Respiratory symptoms, including
work-related symptoms (WRS), did not correlate
with FEV1 or FVC. 12% of subjects were atopic.
+ve IgE to storage mites (SM) was found in 7.4%
and to grain in 3%; both these were correlated
with WRS, and SM IgE with peak flow variability.
A +ve Grain IgE was correlated with decline in
FEV1. 4% of subjects had +ve IgE to a variety of
field and storage fungi but these were not
consistently correlated with WRS or lung
function. Although asthma due to storage mites
contributes to grain-induced lung disease, only
a proportion of decline in FEV1, or WRS could be
explained by these immunological results.
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P85 SPIROMETRIC VALUES AND ASSOCIATED
VARIABLES IN INDIVIDUALS OCCUPATIONALLY
EXPOSED TO ORGANIC DUSTS.

JLC: (Sim; R.M1I Niven, C.A.C. Pickering, L.A. Oldham, H.M.
Francis, A.M. Fletcher. The North West Lung Centre, Wythenshawe
Hospital, Manchester, England.

Exposures to organic dusts are found to be related to a number of
respiratory conditions which may result in a reduction of lung
volumes. As part of a survey of 1032 workers exposed to organic
dusts, participants were asked to provide simple spirometric values.
999 (96.8%) were able to perform reproducible lung function
parameters, in this instance values for the forced expiratory volume
in one second (FEVI) and the forced vital capacity (FVC).
Measurements were made using the same calibrated dry bellows
spirometer throughout the study. A minimum of two blows were
performed with the best two having a variability of less than 5% or
100 mls, for the recorded values to be deemed acceptable. The
values were recorded and read using the ambient temperature and
pressure saturated with water vapor scale and values were corrected
to the body temperature and water vapor. Percent predicted values
were calculated using Quanjer reference equations for Asians and
Caucasians as appropriate. The mean percent predicted values for the
cohort as a whole were 97.0% (standard deviation 16.5%) for FEVI
and 102.2% (standard deviation 14.7%) for the FVC. The lowest
mean values being found for the percent predicted FEVI in cotton
spinners. Further analysis was performed using the calculated
standardised residual values for the Caucasian population only.
Multiple linear regression techniques identified independent
variables associated with a lower values for both parameters to be
increasing pack years and the presence of 1 or more lower
respiratory tract symptom. No relationship between reduced
spirometric values and exposures to dust or endotoxin were found.

P87 HfIX 3af Dl[ " - UI4Pxw seEAC

J.B. Buick, R.C. L1sry arnd T.R.A. M'gee

Dept. Of Respiratory Medicine, Belfast City Hospital
Dept. Of Chenical Engineering, ieen's University Of Belfast

Hydrogen sulphide (IS), which is both an irritant and
chenical asphyxiant, exerts its primry toxic effects cn the
respiratory and neurological systerw. In August 1994 a large
rurber of anployees at a Belfast factory were exposed to
warying concenitraticrs of this ps which was forned stin
sodiun alides accidentally mixed with sulpiuric acid.
COne Wrker saeqntly died.

Pulmor 1y fl.rCticr tests were performed cn 48 Workers; 46
males, 2 femles, mean age 40.3 yeas (range 20-26). There
wiere 22 rrn-smokers, 10 ex-snokers and 16 sikers.
Spiranetry, flow volume curves, lung voilues and carbo
transfer factor were nasured. These studies were carried
cut between 7-12 nmths post exposure. ArW physiological
irdex of ptlnmrry funtion cutside 1.65 standrd deviaticns
of tie predicted value as considered alral.

Airflow limitaticn as not documented. Five subjects hal a
trramfer factor in the low cmnal range. Eleven subjects
(23%) hd an i solated reduction in residual volume while
other paneters of lung function were rnal. Other studies
believe this is significant.

Parra et al reported that hydrogen sulphide inalation nay
lead to the dea%elppment of a mild fibrosis with a drease in
lung voluz and gas trafer. (1) To date aow strdies have
cut cfirned this firding.

( 1) Olga Perra, Flvd lo, Migml G& ego, Jaeph ea
Irhalation of Fnxdx*e Sul.phide.

Brit J. IND MM 1991, 48: 286-287

P86 mDSISN INDUCIS ASTMIA: FOUR CASE
REPORTS

GRG TODD and B BUICK

Antrim Area Hospital, 45 Bush Road,
Antrim, Co Antrim, BT41 2RL

Three families comprising five adults
and three children were subjected to
prolonged exposure to Kerosene vapour
as a result of accidental oil storage
tank spills in three separate
incidents.

All were previously well but within
six to eight weeks three children and
one adult developed asthma which has
persisted for more than two years.
Diagnosis in the children was based on
international guidelines and confirmed
independently by a Paediatrician.
Diagnosis in the adult was by 20% plus
variation in serial peak flow readings
and a positive metacholine challenge
test. The four remaining adults
developed upper and lower RT symptoms
(but not asthma) and conjunctival
irritation.

Levels of Kerosene vapour were
measured in all rooms in one household
and were within accepted limits
according to toxicology data.
Kerosene vapour is not very toxic but
the mechanism of asthma induction is
probably irritative, rather than
immunological.

Asthma caused by Kerosene vapour is
previously undescribed.

P88 TESTING VACUUM CLEANERS: LEAKAGE OF
DUST CONTAINING Can f 1.

RM GREEN, A CUSTOVIC, A SMITH, MD CHAPMAN AND
A WOODCOCK.

North West Lung Centre, Wythenshawe Hospital, Manchester.

Twenty per cent ofUK asthma patients are sensitised to dogs. Many
have pets they are unwilling to remove from the home.
Approximately 21% of airbome Cai f 1 is on small particles
<5.8pm which can remain in the air for long periods. Vacuum
cleaning may pose a hazard if large quantities become airborne.
Twelve domestic vacuum cleaners (VC) were tested in a clean,
airtight, experimental 8.25m3 room. Seven new VC had double
thickness bags and integral HEPA filters: Miele S4441, Nilfisk
GM210, Nilfisk Allergy Vac, Electrolux Excellio, Electrolux
Ainbrm, AEG Vampyr and Medivac. Five old household VC
without HEPA filters were also tested. Dust containing 20mg Can f 1
was vacuumed outside the room using each VC which was then
switched off, placed in the experimental room and left running for
1/2hr. Ambient air was sampled in parallel at 60 1/minute (filter pore
size 0.3 ±m). Between tests a HEPA filter (Enviracare) was run at
250m3/hr for 1/2 hr then the air sampler was run for 1/2hr to
establish that airborne Can f 1 had returned to baseline. Allergen
extred from the filters was assayed for Can f 1 using a 2-site
ELISA.
Airborne Can f 1 levels were <1ng/m3 for all 7 new VC and 2/5 old
VC, but 3 old VC had levels of 2.5, 1.75 and 1.3 ng Can f /mi3.
Baseline levels between tests were all <lng/m3.
Modern VC with double thickness bags and HEPA filters appear
safe for cleaning by dog sensitive subjects. Longitudinal studies are
needed to confirm that they remain so throughout the VC life.
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P89 AIRBORNE DOG AND CAT ALLERGEN IN HOMES
WITHOUT PETS

A SMITH, RM GREEN, A CUSTOVIC, AM FLETCHER, MD
CHAPMAN AND A WOODCOCK

North West Lung Centre, Wythenshawe Hospital, Manchester

Sensitisation to dog and cat allergen are major risk factors for asthma
in some areas of the world. Sensitised asthmatics are often advised to
part with their pets for this reason. This study investigated the levels
of airborne dog and cat allergens (Can f 1 and Fel d 1) in homes
without pets. Air sampling was performed in 16 homes without dogs
and 21 homes without cats (MedicAid air sampler; flow rate 9
I/min). Sampling was performed for 8 hours, overnight in
undisturbed conditions in the living room. Filters were extracted
overnight with lml 1% Bovine Serum Albumin in Phosphate
Buffered Saline. Can f I was measured using a two-site
monoclonal/polyclonal ELISA. Fel d 1 levels were measured using a

two-site monoclonal antibody based ELISA. All homes had
detectable levels of Can f 1 and Fel d 1 in reservoir dust (eg
upholstery: Can f 1- GM 2.83F±g/g; Fel d 1- GM 1.26gg/g).
Detectable levels of airbome Can f 1 were found in 5/16 homes
without a dog (range 0.4-0.7 ng/m3). Detectable levels of Fel d 1

were found in 4/20 homes without a cat (range 0.1-0.7ng/m3). These
results demonstrate that exposure to airborne dog allergen may occur

in homes without dogs and exposure to airborne cat allergen may
occur in homes without cats. These allergens are probably
transferred on clothing of pet owners into homes without pets. The
clinical significance of such levels of allergen in dog and cat
sensitised asthmatics needs to be further investigated.

P91 COCKROACH ALLERGEN IN SCHOOLS IN
MANCHESTER

A CUSTOVIC, SCO TAGGART, RM GREEN, A SMITH, MD
CHAPMAN, CAC PICKERING AND A WOODCOCK

North West Lung Centre, Wythenshawe Hospital, Manchester

Cockroaches are a common source of indoor allergen in some parts
of the world, particularly in the homes of patients of lower
socio-economic status. This study investigated the level of major
cockroach allergen Bla g 2 in schools in Manchester. Dust samples
were collected by vacuuming a 1 m2 area for 2 minutes from five
schools. Carpeted floors were sampled in 4 different classrooms in
each school. In addition, dust was collected from bedroom carpet,
living room carpet, mattress, sofa and kitchen in 20 homes in the
same, predominantly middle class, area. Bla g 2 was measured using
a two-site monoclonal antibody based ELISA. Detectable levels of
Bla g 2 were found in all of the schools (geometric mean 2.4 U/g,
range 0.84.4 U/g). Only 4/20 classroom floors had Bla g 2 below
the detection limit of the assay. Bla g 2 concentration greater than

2U/g (provisional threshold level representing risk of sensitisation)
was measured in 65% of the classrooms sampled. Cockroach
allergen was below the detection limit in all of the 20 homes.
Sensitisation and exposure to cockroach allergens may prove a

significant risk factor for asthma in socially deprived areas, but
additional exposure in schools may be important for all asthmatic
children. Further work is needed to assess the level of sensitisation in
the UK.
This work was supported by Fondation Lancardis.

P90 AIRBORNE CAT AND DOG ALLERGEN IN HOSPITAL

AM FLETCHER, A CUSTOVIC, A SMITH, RM GREEN, CAC
PICKERING AND A WOODCOCK

North West Lung Centre, Wythenshawe Hospital, Manchester

Airborne cat and dog allergen were measured in the hospital
outpatient department. Airborne samples were collected using a
high-volume dust sampler (Rotheroe-Mitchell; air flow rate 60
1/min) situated 1 m above the floor. Sampling was performed on 10
separate days for 4 hours during busy clinics when patients were
waiting for their appointments. Airborne Can f 1 was detected on
every occasion, whilst detectable airborne Fel d 1 was found on 7 out
of 10 days, and the levels are listed in the table.

Day Can f 1 Fel d 1 Sample
(ng/m3) (ng/m3) volume(m3)

1 0.28 <0.08 8.68
2 0.24 <0.08 10.1
3 0.12 0.09 13.5
4 0.23 0.09 14.1
5 0.41 0.22 9.27
6 0.56 0.13 10.2
7 0.52 0.14 11.1
8 0.31 <0.08 8.17
9 0.43 0.13 9.17
10 0.46 0.2 10.4

We have previously shown that upholstered chairs in 12 hospitals in
the UK contain high levels of Fel d 1 and Can f 1 (Am J Respir Crit
Care Med 1995;151:A472). Exposure to cat and dog allergen in
hospitals can be important for sensitised asthmatic patients attending
their hospital outpatient appointments.
This work was supported by Fondation Lancardis.

P92 VARIABILITY OF PEAK EXPIRATORY FLOW RATE
IN GRASS POLLEN SENSITIVE CHILDREN

JE BRIGGS*, TK NINAN$ and L NEVIN$

*Department of Geography, University of Lancaster $Department of
Paediatrics, Wirral Hospital NHS Trust Arrowe Park Road, Upton,
Wirral, Merseyside L49 5PE

Levels of grass and ragweed pollen in the air are associated with
increased respiratory symptoms in pollen sensitive individuals. We
assessed peak expiratory flow rate (PEFR) variability at the height
of the grass pollen season amongst 8-11 year old Wirral school
children. 858 (62.9%) children responded to the ISAAC screening
questionniare. 106 cases and 80 controls were invited to take part in
a follow up study. Skin tests were carried out in 83 cases and 69
controls. A case was defined as a child with recurrent wheeze, or
persistent night cough (PNC) or if they had an established diagnosis
of asthma. Controls were defined as children who were currently
asymptomatic and identified from the same population. The children
kept diaries monitoring AM and PM PEFR between 19 th June and
16 th of July 1995. Levels of grass pollen for the region for the
same time period was obtained from the regional pollen monitoring
unit in Chester. 45 ( 23M, 22F)cases were skin prick positive and
38 (18M,20F) were negative to grass pollen. (Grass pollen
sensitivity was defined as a skin reaction of = > 3mm). The
prevalence of wheeze was 38(84%) and 29(76%), PNC was
29(64%) and 60% in the pollen +ve and -ve groups. Asthma
diagnosis was 31(68%) and 18(47%) respectively. The mean %
change in am PEFR in the pollen +ve and pollen -ve groups was
13.08 1/min and 12.731/min. The mean % change in the pm PEFR
was 11.98% and 10.62% in the two groups with a negative
inflection. 18(50%) pollen +ve and 11(35%) of Pollen -ve children
experienced more than 10% variability on 7 or more days. In
conclusion we have been able to show a significant change in PEFR
variability in children who are allergic to grass pollen. This has
important clinical ramifications.
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P93 SEASONAL VARIATION IN ASTHMA AITACKS IN
YOUNG ADULT ASTHMATICS

JARVIS D1, BURNEY PI, CHINN S1, LUCZYNSKA C1, 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

Two hundred and eleven people with physician diagnosed
asthma were identified from a community based random
sample of 20-44 year olds living in three towns in East
Anglia. Subjects had skin tests for house dust mite, cat, and
dog (INDOOR); timothy grass, plantain and birch (POLLEN);
Alternaria and Cladosporium (MOULD) (Phazets, Pharmacia
Diagnostics). Subjects were asked if they experienced asthma
attacks during January/February (JF), March/April (MA),
May/June (MJ), July/August (JA), September/October (SO)
and November/December (ND). Ninety-four per cent
(111/118) of subjects positive to POLLEN were also positive to
INDOOR

% of subjects reporting they
(risk compared to
LE MA E

experience asthma attacks
risk of asthma in JF)
IA SD IN

all 70.4 57.4 65.4 71.1 64.0 68.7
(n=211) ( 0.81 0.92 1.00 0.90 1.02)
all skin tests -ve 79.2 62.5 56.3 62.5 64.4 75.0
(n=48) ( 0.78 0.71 0.79 0.81 0.94)
INDOOR +ve only 83.3 66.6 66.6 63.8 66.6 80.5
(n=36) ( 0.80 0.80 0.77 0.80 0.96)
POLLEN +ve 61.9 50.8 65.1 84.1 65.0 60.3
MOULD +ve ( 0.82 l.OS 1.3S 1.05 0.97)
(n=63)
POLLEN +ve 63.6 56.4 76.4 69.1 65.4 65.4
MOULD -ve ( 0.87 1.20 1.08 1.02 1.03)
(n=55)
The time of year in which adult asthmatics experience
asthma attacks may be determined by their pattern of
sensitisation to seasonal allergens including moulds. (This
work was supported by the National Asthma Campaign).

P95 NASAL URIC ACID LEVELS IN ASTHMA

TJ FLETCHER', DG HOUSLEY2, R ECCLES3 Ri RICHARDS2, ad JG

Grew Eat, B ig 39 5SS, 2Department ofB i and
3Conn Cold and Nal Rsearh Cntro, Sdhool of Molecular and
Med Bi , Un iy ofWals Collg of Cardiff, CarifCFI

Unc (UA) mjo low molalar w preset in

th libg (ELF) ofthe upper aiwa, ad may have role

body's rqpo to odant air pollut Prvious t have

that nasal ELF UA migt be higher normals,
in comard to Tis aimed to exad

ffindinp and assess dhe mp of tednique. ELF UA blve
were measre 8 ubject (7 nt normal) at t-O ad t-60

min byinsiig 5 ml 0.9% into noe using a

modified Foley _eser. Two sapet tak fim a nosil, ao

by withwing _smediy (bal smple) ad oe by lavig

id in nosr fo 5 minu bef_orwi awal (acrued sanqil).
resut confir mth t Ium lowe UA lev els n al bo th

basal ad acued -mpl. rMN bwm accruod
readed stab (4.46 0.62 vs. 8.41 ± 1.29, p-0.039, for

hesiy sujects, 5.49 ± 1.81, vs. 10.90 ± 2.02, p-0.015 for ).

Asth _nstcs zdid UA s, but di d'm
UA levels (mean ± SE) we g lower

att-0 (1.46 ±0.40) mat t-60 (1.78 ± 0.48)butdditemdid
na_t statisti Co Accrud lvl w hige ntt 0 (5.81

0.9) t 60 (4.56 i 0.67) bat ap did et rea atsticl
11c Th ks et thn_ lav -A

d ucibl wvAm repeA 60 ami A origin laI

This w allow cimllenge I ts to be pa erxmed to -se d lx
of vwariou po lhutb om leves of acid. Thm

oofl m ur levels in humane is yet une ta

P94 DOMESTIC ALLERG EXPOSURE IN-BRITTLE ASTHMA

T FLETCHER, W TUNNICLIFE, K HAMMOND, *R GREEN, *A
CUSTOVIC, A SMiT *AWOODCOCK, ad JG AYRES

Britlt Aim. Clik, Oat Ruesh Intitte, Birmingham He1tlands
Hoia, Bor y Grou Eat, Bi B9 5SS

Wet Ling Ctre,WyhdwnHosital,M ter M23 9LT

in amied topic ahmti, allrg exposue may precipitate acto
atai. Brittle aihmntiae subject to recrret sve adws ds_ite

IIbIa1 medic therapy. They hew - inreased derpeo of dtopy, ad
dwt m is tht ty may pad ma tim idoon. Tis tudy was
desigeed to determinevhaherbrittl a a exps to hgh
concuiration ofido alerea, or hae dift expourepns.
14 britl ad 14 a, asx, and ih t od mtdd athmetic

controls we iduid Ovw 80% ofall sbjeu had posiive dsi toe to
dugt mit, dog, d cat. 8 cases owned a total of 10 doW, 3 cases ownd a
cat. 5 cantrs ownd a dog ad 2 a cot. Dut sampes we taka fom
long capt (LC), si (S), bedro carpst (C). beddin (B), ad
-1mess (N by v ov I squaeeomot for 2 nmi". Samples

wer adnayd for Der p 1, Fel d 1, and Ca f I by ELISA. S*bjts
conqlsteda siml time actvity &dy for ne wek pnor to the dust
sampng. eonmtric - resl a as shwn.

SITE | Der 1 iI CanfI ePddI
ce c ca conr C cJ od

LC 1.03 1.63 33.8 6.42 1.17 2.16
S .1.74 2.23 34.40 12.58 4.24 -439
DC 2.67 5.40 16.32 4.86 0.66 0.9
B 3.54 15.12 16.30 6.24 0 61
M 3.52 3.37 9.90 2.09 0.63 0.43

Ca expod to lwr c tnof Der p 1, ad hige
concetrations of Can f 1 thog the diffrnces wer not t
in.C s of Fol d I we simil is bdi grop. Cas

spat m- time in i te own home than ontmos (medi 132 hrs
compaed to 106 hr/week p=O.0002), but timne weigtd avea alergu
exposures did not dfr forth two groups.

P96 SITE PROBLEMS IN TYPE 1 BRIrFE ASTHMATICS USING
CONTINUOUS SUBCUTANEOUS INFUSIONS OF TERBUTALINE
(CSrM)
WS TUNNICLIFFE, RC DUNCANSON, Ti FLETCHER, H
MAKKER,*J WELCH *M JONES and JO AYRES

Brit Asm Cliic, Ct R r t Bism H ds
Hospital, Bordesley Greon Eat, Binga B9SSS
Royal Bmnptan Naioal Head and Lung Hopita, Landon SW3

CSIT Ompv astm ocol in a md half of paiet wit type I
brittle asthm, but aM mr t half of te, infision site become
ifn_d and sore.Latex alrgmay becer s patit sbjet to
repentedmel proceures inolving lae egxou. CSIT sit problem
mi& beduetoheexahg,dtaleag lbeachigfOmthe syringe bump.
We ouded 24 pitin with type 1 briot ail 17 CST ur with

sitoprons (cases), 4 CSIT es witout sir p lem ad 3 non-us
ofCSfT(conrl). Each patiu conqlebd a syapmn q iairehad
sha pi toe toterbI di e lae - (LG), s mp (SB), ad
hadt- testing to mse syig bmp, syrng bmp oaIn-ed
with trbtide md a plasi coa disc. Swe loe seic I was

Cases were sii lcyumgrthan trols (mdian vals36 v's 46
yn p-O.O4) bt % prditd FEVI/ PEP wer shle. Do of oal

be hge in casm cols tugh ds so 8/17 -_
(47%) butnoochtodpositive bdli pric rones to SB; 5/17 css
(30%) and 1U7cols (14%) bad postv i p dc ow one to LO,
homwve all mma 1 ntr s ecific gE Twer upnqv. Skin -rd test to
teub we ngati. No ojtiw p i _ to patch
ten weore hi c_age or antrak dth subectively 5/17 of cases
(30%) md 117 cti (14%) fondtWsyring bgcW
temlinetobethemntrit.
The reut idica CSdo Sim problem. are at de t lotox
aleV akhoum te i s result ispiat s)yrg bom -a g
inv_ement of anhr of ther commts. b , th e
difrWntalbw ces dolsmayrecasyatmmtcdMbranc
in sopy ordis svwity bitwem th grou8.
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P97 REDUCED DIETARY INTAKES OF MAGNESIUM SELENIUM
AND VITAMINS A C AND E IN PATIENTS WlT BRrLE
ASTHMA

JC BAKER, WS TUNNICLIFFE, RC DUNCANSON and JO AYRES

Br Asm Clinic, ChOest Rearch Insiute, Birmgham e nd
Hoial, BordsleyGn Eat, Bimnham B9 S

P with brittle asth .are subjec to recurnt svre attcs of
asthm depie sustI Ita medial trestist. Alhugh atopy sod
pchosocial f y contribte to brittleness, ths pates alo
appar to at a very resridacd ad ome bizameiet. The ptetl roae of
diet in rsopi dis has been renty recognid end
evidencesu that a ip may existbwen the diciet intake
of a m, selium and vitmins A C end E, nd hmagdis.
We enalyse5fi-dy weghed ditaryin of 8 emale patets (agd
22 to 77 mndism 46 yas) frm th West Midlad Brittle Asthm Regste
using WISP, a ditary sftwar pake. The reub aretabuated beow:

*btask RNI LRNI
_M SD

188m 0 46 mg 270mg 150mg
Sel_n 32 ug 10 ug 60 g 40 ug
VltminA 570 ug 261 ug 600 ug 250 ug
MVaminC 80 mg 40 mg 40mg 10 mg
VitminE 3.85 g 1.2 mg

Evey pati's int of ad slnium wa bdow the
retrenceneUient intake (RNI), 3 rnd 6 fbr snium being
bdow e lw erb re n ntrint ittae (LRNI). Vtamin ita ower
more vaiable: 4 pates' istake of vitmn A, ad 1 of vitaini C wer
belowte RNI. 3 paints bdeowtd saf intda for vitam E.
Thes peidninay dsta owe ta - witd brittl =thmda hae

diets deficiut in em ts ipotn in reqiiraryhealth. Tisib
will betoed insal r l sudy. lIhe as is I
it may have herapentic'saplicationsforthe mumagement of severe asthma.

P99 THIRTEEN YEAR DISTRICT HOSPrrAL EXPERIENCE OF THE
CHURG STRAUSS SYNDROME

A J C REID, B D W HARRISON, D G I SCOTT, S W WATKIN AND
B G McCANN

Depawtment of Respiratory Medicine, West Norwich Hospital, Bowthorpe Road,
Norwich, NR2 3TU

Details are reported of 18 patients with Churg-Strauss syndrome aged 19-85
presenting between 1982 and 1994 to a District General Hospital serving a 500,000
population. Presenting feaures were constitutional (14), neurological (12),
musculoskeletal (11) and pulmonary infiltrates (9). Eosinophil counts were 0.66 to
28.8 x 109 /1 and ESR 14 to 140 mm/hour. 7/15 were ANCA positive. 3 patients
met all ofthe original Churg-Strauss histological criteria, 4 patients met all of the
Hammersmith criteria, 10 met American College ofRheumatology criteria and 3
patients met all ofthe Chapel Hill Consensus criteia. Overall 11/18 patients
unequivocally met published criteria.
Organs clinically involved in the vasculitis included peripheral nerves (11), skin
(10), lungs (9), kidneys (9), heart (7), muscle (5), upper respiratory tract, gut and
brain (1 each). Treatment included Prednisolone (15), Methylprednisolone (5),
Cyclophosphamide (4), Azathioprine (6), Immunogiobulin (2), Methotrexate (1)
and no tment (2). Seven ofthe 16 immunosuppressed patients experienced
steroid related side-effects and an additional patient died oftreament related
sepsis.
6 patients died: 2 of cardiac involvement (1 before treatment), 1 of treatment
related sepsis, I of streptococcal septicaemia and 2 of unetmi causes. 10
patients relapsed of whom 8 were on treatment. Remission ranged from 3 months
to 13 years. Significant disability from asthma (5) and neurological problems (1)
occurred post v=cuhtis.
This series highlights the difficulties in making a firm diagnosis of Churg-Strauss
vasculitis and has shown a high rate of neurological imnvolvement. Permanent
remission was uncommon and treatment related toxicity remains a problem.

P98 VENTILATION IN A BIRMINGHAM INTENSIVE CARE
UNIT- OUTCOME FOR PATIENTS WITH CHRONIC
OBSTRUCTIVE AIRWAYS DISEASE

AT HILL, A PILLAL RB HOPKINSON, and DE STABLEFORTH

Departm of Respatory Medicine and Intensive Care,
Bin Hearlands Hospital, Bi , B9 5SS

We carried out a rsetr study over 27 (m) from 1993
of intensie care unit (ICU) ih ronic os e
airways disease (COAD). The diagnosi was based on history,
smoking, and y fnin teats. 101 patiet with ory
filure wer admitted over the puiod, 41 with COAD, mean age 68
years(y), range 51 to 85y (21 feml ). In 22 we conidered there
was in tinfomatin to asss if the patient dxould
have been ventilted or not (pre mobid dPnce, xercise
tolerance, treatment). 23 ca were disc with the finy and/or
patient before or within 48 hours of _ of ventlaton
(EPPV).
12 patients died in ICU, mean durtio of IPPV 7days(d) and mean
Apache score at vetlto (AP)16. 7 treatments werc withdrawn, 4
died of multi organ filure and I had aco y arrest (CR).
8 survived ICU but died later in the ward with mean IPPV 9d, mean
inpaet stay 20d and mean AP14. Amongst the ward deaths, 6
were alowed to die and 2 had a CR.
There were 21 suvivors with mean IPPV 7d, mean stay 39d and
mean AP12. 4 have since died with mean snvival gm, range 6 to
12m. 15 remain alive at mean 1 Im, range 3 to 21m and 2 unknown.
10 patents are dependent, houaoud and 9 have home nebulisers
and domiciliary oxyge. 6 patients have reasonable exercise
tolerance and in 5 we havei e inlformation.
The dcision to ventile in such patients is usully dfficut and a fill
prior a is deskire. We found poor in this group
who had a high mortity. It would be advantageous to have
assessment guideines and an appropriate sconng system in the
fiutur.

P100 CHRONIC RESPIRATORY SYMPTOMS IN PATIENTS WITH
CHRONIC LYMPHOCYTIC LEUKAEMIA
*TJ FLETCHER, **JR NEELSON, WS TUNNICLFFE, **MJ
LEYLAND, AND JG. AYRES

Depatmet of ftespiknty Medicine and **Haenatoly Bminham
Healands Hosptal, Bordwly Green East, Birnghm B9 SSS

Acute respory problems occur more fr ly in patiets with
chronic lymphocytic leaemia (CLL). There is clinical cion that
chronic atory symptoms are also commone in CLL but there is
little evidence to support this. We aim to estabhh the prevaece of
chronic atory symptoms in patien with CLL ad correlte the
symptoms with markers ofdiem sverity or activity. Patients in this
hospital with a di of ClL were sen a modified MRC
respiratory quest re and asked to attend hospial for
m rment of s y and senrm leves. Each
patient was asked to identify a friend as a 'buddy control' (nmached
for age and sex). 62 patients with CLL (19 female, 43 male, mean age
68) resonded to the questionIre (79% respone). 9 (61%) were
current smokers, and 38 (61%K) had ever smoked. 41(66/) reported
cough at leas monthly, 32 (51/) reported coughing sutum at leat
monthy, and 18 (290/.) fill the criteia for chronic bronchitiS. 26
(42%) had redced IgG levels (<6.Og/L), and 29 (48%K) had low IgA
levels (<O.75g/L). Low IgG leves were aoted with symptoms of
cough (p=0.04, Knu l Wallis) an sputum uon (p-0.014) as
defined above. Stage of disease or legth of time since diagnos were
not a ed with either cough or sputum production. 14 sbjec
attended with buddy contrls. Chronic brn scommoner m
cas than controls (7/13 caes, 1/13 controls, p-0.03, Fiher's exact
te)bt r were nodHIr moin4 bit (m trn. of
smokin hstory, current smoking, or pack y exposure). These
results suggest that chronic resors ymtoms n be c
in patem with CLL and this is to be fineu er using a arger
case control study. In patens with CIL low IgG isa with
symptoms ofcough and sputum on.
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P101 HIGH CHLAM UYDIA ANTIBOY
TITRES ARE NOT A E WIT ACUTE ASTHMA

PJ COOK, D HONEYBOURNE, R WISE

Clinical hIv Unit and D met of
b Dud ley i mn

818 7QHvlvw s jwtnz rbai

We nmaured C. pn.umona G, 1gM and IgA
aibodIe 7scene In 1,4ln (gr7*.31oupA) wer ad -mtted wIh acute

_urn_,~~~~~' n Pi IC_ n stniofot cwniAc asthmatics, and9021%(9mupB) wth non-cdlac, mnpulm dse

-1Id--I wSIm
(SD lre

spectii vely. 71*2 oacwa

AS I Af Carlbbean; 562% wr male.

Thr Indctng acute Infeclton (g 2512, 1gM 28 or

fourfd wer found In of group A and

61% of group B. Ti u ing chronic or
D infction (lgGS4-25 or IgA A8)

164% 13*9% of group B.

The dlfern wer *iflcat on X2 anayI lp
00918 for acute forp

108 In wre ard with 106 from

sup B,,mtcd for orign age, sex, smoidng
E i and dab of oiadmsson. TIreinicatn acubt
Infectio were fbund In 65% of A andl-7% of

g o igan i fi nt

Inetion we f in 167% of group A and
167% of group B. V tw

gopA anid B wer not 0353 for

infton, 085 for 1v nfection).

In t ppre to be no a_ssociaton
betwe aIect and acut astm at

least In p sw p di ofasm.

P103 TUBERCULOSIS SCREENING IN A GROUP OF BOSNIAN
REFUGEES IN NEWCASTLE UPON TYNE

RP CONVERY, K HESLOP, SJ BOURKE, SC STENTON and DJ HENDRICK

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

Over 2000 Bosnian refugees have so far entered the UK, 104 arriving in a

Newcastle refugee cisis centre (4 via local hospitals as emergency medical
evacuees). TB screening was provided for 103 within a few weeks of arrival. Of
75 adults (43 male) aged 15-72 years, 55 were klown to have had previous
vaccmation with BCG. All males and one female had been held detention
camps at some time prior to evacuation. Adults underwent chest radiography either
at the point of entry or at the screening clinic, and 63 underwent Heaf testing.
Children were screened in the community by Heaf testing only.

Outcome: Eight chest radiographs were suggestive of active or inactive TB, and
13 Heaf tests gave grade 3 or 4 positive results. All sputa were smear negative,
but culture proved positive for M.TB in one subject. Tbree other subjects were

considered to have active disease, and were treated and notified accordingly. All
4 subjects (3 male) with active disease had been held in detention camps, but 3
were part of an extended family. Of the other subjects with strongly positive Heaf
tests, two (1 child) were given chemoprophylaxis, and 9 are being followed
radiographicaily. Five tuberculin negadve cbildren were given BCG vaccination.

Comment: Te former republic of Yugoslavia and other former communist
couties in Eastem Europe had documented TB prevalences of 40-100
cases/100,000 population in the years prior to the current conflict An investiption
of Yugoslav immigrants to Switzerland in 1988-90 showed that 055% required
treatment for TB (Tubercle and Lmg Disease 1992;73:322-325). Our experience
suggests that, despite an efficient national BCG urormme, conflict and forcible
detendon may have been associated with inasing TB incidence. This is a widely
recognised effect of prolonged warfare.

P102 DRUG RESISTANCE TO TUBERCULOSIS AMONGST
TIBETAN REFUGEES IN NORTHERN INDIA

DF WARES, NJ BEECHING, TD SADUTSHANG, P JENKINS
and PDO DAVIES

School of Tropical Maecie, liverpool. Delek Hospal, Pradesh,
India. PHLS, Mycobacterium Reference Unit, Cardiff. TB
Research Unit, Liverpool

Refugees form a tu r vuhable and p popu on
to bcuosis and Imnag en is often difficult due to mobilit of
the popu on concered. From 1985 to 1992 specimens from
Tibtan paients suffeing from tubecosis preening to the
tuberculsissvic at Delek Hospital, Himahal Pradesh, North
India wer sent to the PHLS l y Cardiff oviing a ique
sevice in ting for cultre and sentvity in TB paie among
such a ua tn. In a 6 year study 512 from 410
patents were sent to Cardiff for siity te i Drug testing
was cied cut for al 4 first line dugs and, in addition,
Str omycin, T cetazone, PAS, Caeomycin, Kanamycin,
Ethio mid and Cyclosein. Samples were sen non radomy
but principally on te basis of ractvion or failure of tatment.
Drug resistance was present in 80% of samples. 5% of samples
wereresistanto one dug, 5% to 2, 24% to 3, 17% to 4, 17.7%
to S, 7% to 6, 3% to 7and 0.7% to 8. A total of 29% of mples
were resstant to five or more drugs. Despite high levels of drug

a outcome was achieved in 59% of patents
to 3 or 4 drugs com ar with 62% who were fuly

snsitive. The survey shows a high level of drug resistance in
Tibea refugees but not with ing this r good
outcoms were achieved. These fidings sugestdtht good medial
services to ensure care and compinc may be more im nt in
improving outocme tha usin g reltvely ieffecive 3rd and 4th
ine drugs in the face of multiply dcug sstat batria, wih the
potenial for an incrse in the spectrum of drug nce.

P104 ACCURACY OF ASTHMA DEATH CERTFICATION IN THE
NORTHERN HEALTH REGION, 191-92

D REID, VJ HENDRICK, WT BERRILL and DJ HENDRICK

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

We obtained copies of the death certificates of 375 subjects considered to have
had asthma, who died in 1991 or 1992. The certificates indicated that asthma was
the primary cause of death in 181 subjects (group 1), was a contributory but not

primary cause in 139 subjects (group 2), and was not relevant in 55 subjects
(group 3). Hospital and general practitioner records were recovered for 189 of
these subjects, and these were drawn together in batches of 15 so as to include at

least one subject from each group. The batches are being reviewed by panels of
3 respiratory physicians without sight of the death certificates, each physician
using a standardised review sheet to evaluate independently (a) whether the subject
did suffer from astma and (b) the appropriate death certfication group. To date,
6 batches have been completed. Tree 'control subjects' (one frm each group)
were included in batches 1,3&5 and 3 further controls in batches 2,4&6. Thus 78
cases have been reviewed and a total of 17 physicians have participated. There
was unanimous or majority agreement within each panel that 44 of the subjects
(56%) probably did suffer from asthma and that 33 (42%) probably did not In
one case the panel was uncertain. Ft 66 of the 78 cases there were sufficient
data for panel physicians to eress an opinion as to the cause of death, and for
62 cases there were unaimo r majority conclusions:

Death cerificate
Panel conclusion Group 1 Group 2 Group 3

(n-26) (n-16) (n-20)
Group 1 (n-13) 10 1 2
Group2 (n- 7) 3 2 2
Group 3 (n-42) 13 13 16

There was concordance between the physician certifying death and the panel
physician that asthma was (a) of some relevance to death (groups 1 and 2) in 16
of the 62 cases (26%) or (b) of no relevance to death (group 3) in 16 cases (26%);
but discordance in 30 cases (48%). We cmoclude that death certification provides
an inaccurate picture of asthma momality, and probably exaggerates it by a

considerable degree. We can not, however, assess from this investigation the
degree by which mrue asthma deaths fail to be identified from death certificates.
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P105 EFFECT OF PRIOR TREATMENT WITH
SALMETEROL AND FORMOTEROL ON AIRWAY AND
SYSTEMIC p2-RESPONSES TO FENOTEROL

A GROVE and BJ LIPWORTH

P106 TIME COURSE OF SYSTEMIC EFFECTS FROM NON
CUMULATIVE DOSES OF SALMETEROL AND
SALBUTAMOL IN HEALTHY SUBJECTS

J A BENNETT and A E TATERSFIELD

Department of Clinical Pharmacology, Ninewells Hospital and
Medical School Dundee.

Salmeterol (SALM) and formoterol .(FORM) are both partial
agonists at P2-receptors in vitro with SALM antagonising the
bronchorelaxant effect of fenoterol (Kallstrom et al Br J Pharmacol
1994; 113: 687-692). In normal subjects SALM and FORM exhibit
P2 antagonism of systemic responses to fenoterol (Grove et al
Thorax: in press). 10 asthmatics: mean (sem) age 37 (3.7) years,
FEV1 59.5 (4.1) % of predicted received single doses of inhaled
placebo (PL), SALM 25gg or FORM 12jg in single-blind crossover
fashion at weekly intervals. 1 hour later, airway and systemic P2-
responses to repeated doubling doses of fenoterol, a full P2-agonist
(cumulative doses of 100l±g-3200Zg) were assessed. SALM and
FORM produced significant bronchodilation compared with PL
(mean difference and 95% CI vs PL): SALM 0.41 (0.13, 0.69)L,
FORM 0.47 (0.19, 0.75)L. A ceiling in dose-response curve (DRC)
was reached and there were no significant differences in the peak or
area under the curve (AUC) for airway responses to fenoterol after
SALM or FORM compared with PL (means for peak responses):
FEV1: PL 2.84L, SALM 2.87L, FORM 2.88L. The slope of the
DRC to fenoterol for PEFR(p<0.05), but not FEV1 or FEF25-75
was attenuated after treatment with SALM and FORM vs PL.
There were also no differences in peak or AUC for systemic
responses to fenoterol after treatment with SALM or FORM vs
PL. In summary, low doses of inhaled SALM or FORM have no
detectable antagonist effect on bronchodilator or systemic P2-
responses to repeated doses of fenoterol in stable asthmatics.
Studies are indicated to assess whether the same is true in acute
severe asthma.

P107 DOSE EQUIVALENCE OF SYSTEMIC EFFECTS
FROM NON CUMULATIVE DOSES OF SALMETEROL AND
SALBUTAMOL IN HEALTHY SUBJECTS

J A BENNETT and A E TATTERSFIELD

Division of Respiratory Medicine, City Hospital, Nottingham, UK

The dose of salmeterol (50,ug bid) recommended for administration
is one quarter that of salbutamol (200(ig qid). Recent evidence has
suggested that the dose equivalence of inhaled salmeterol compared
to inhaled salbutamol for systemic effects is approximately 8-10. We
investigated the dose equivalence of salmeterol compared to
salbutamol for peak systemic effects using a non cumulative dose
response protocol. We measured heart rate, QT, interval, plasma
potassium and glucose concentration and blood pressure changes for
four hours following inhaled placebo, salmeterol 100, 200 or 400,g
or salbutamol 600, 1200 or 2400,ug given on seven separate days to
14 healthy subjects in a double blind randomised crossover study.
Maximum changes from baseline and maximum absolute values
following each dose of treatment were used to construct log dose
response curves and calculate mean dose equivalence. Both drugs
caused dose dependent changes in heart rate, QT, interval and plasma
potassium and glucose concentrations. The mean (95%) dose
equivalence of salmeterol compared to salbutamol were 8.2 (5.7-
12.6) and 7.8 (5.9-10.5) for change and absolute values of plasma
potassium concentration, and 7.1 (3.9-14.4) and 6.5 (3.8-11.8) for
change and absolute values of QT, interval. For heart rate and plasma
glucose concentration the salmeterol log dose response curves were
significandy steeper than those for salbutamol and dose equivalence
values could not be calculated. These findings support previous data
in vivo that salmeterol 50g is roughly equivalent to salbutamol
400ug for systemic effects. The mechanism for the greater systemic
effects of salmeterol is unclear but may be due to greater potency
relative to dose, different pharmkinetc properties or other actions
of salmeterol.

Division of Respiratory Medicine, City Hospital, Nottingham, UK

Salmeterol, a long acting inhaled beta2 agonist, has a relatively slow
onset of action and peak bronchodilatation occurs after 2 hours. The
time course for the systemic responses to salmeterol have not been
documented in detail previously. We investigated the time course for
systemic effects of salmeterol compared to salbutamol using a non
cumulative dose response protocol. We measured heart rate, QTc
interval, plasma potassium and glucose concentration and blood
pressure changes for four hours following inhaled placebo, salmeterol
100, 200 or 400tg or salbutamol 600, 1200 or 2400,ug given on
seven separate days to 14 healthy subjects in a double blind
randomised crossover study. Both drugs caused dose dependent
changes in heart rate, QT, interval and plasma potassium and glucose
concentrations. Maximum changes in heart rate, plasma potassium
and glucose concentration occurred later following salmeterol (180-
240 mins) and were more prolonged than those seen following
salbutamol (within 30 mins); the greatest difference in time to
maximum effect occurred with the highest dose of both drugs. Both
drugs produced a rapid and sustained rise in heart rate within one
minute following inhalation in contrast to placebo which caused a non
sustained rise lasting 3-4 minutes. In contrast to salbutamol
salmeterol produced a sustained heart rate and plasma potassium~
response which had not diminished when the final measurement was
made. We have confirmed that the systemic responses to inhaled
salbutamol are rapid (< 30 mins) whereas inhaled salmeterol
produces a slower onset of action and maximum changes occur later
(90-240 mins). The rise in heart rate seen after one minute has not
been documented previously following either drug and is consistent
with rapid systemic uptake of inhaled salmeterol and salbutamol from
the lungs or buccal mucosa.

P108 A STUDY OF THE EFFECTS OF INHALED
FLUTICASONE PROPRIONATE ON BONE, GLUCOSE AND
LIPID METABOLISM IN NORMAL MALES

E N EVANS, S WOODHEAD* and P EBDEN

Dept of Medicine, Prince Philip Hospital, Llanelli and Dept of
Biochemistry, University Hospital of Wales, Cardiff*

Ten healthy male volunteers (mean age 32.1 yrs, range 26 to 48 yrs)
used inhaled Fluticasone Proprionate 2,000 ,g/day via a MDI with
good inhaler technique for two weeks. They were monitored at entry
(Day 0), after two weeks (Day 14) and two weeks after completion
of treatment (Day 28) with 9.00 am uncuffed fasting venous blood
samples. The results are tabulated below.

Day 0 Day 15 Day 28
mean(SD) mean(SD) mean(SD)

Cholesterol mmol/L 5.15(1.34) 5.16(1.31) 5.17(1.51)
Triglycerides mmol/L 5.02(2.14) 4.76(1.37) 5.06(1.94)
Glucose mmol/L 5.63(0.54) 5.73(0.64) 5.71(0.53)
Insulin MU/L 16.8(4.1) 13.9(4.4) 14.6(4.6)
Cortisol nmol/L 284(99) 420(111) 402(123)
Calcium mmol/L 2.38(0.10) 2.43(0.07) 2.49(0.07)
Phosphate mmol/L 0.96(0.23) 0.88(0.15) 1.03(0.21)
ALkaline Phosphatase U/L 140(44) 139(37) 131(30)
Bone Alk Phos U/L 17.37(6.1) 17.63(5.7) 17.65(5.5)
PTH pg/ml 31.3(15.5) 31.9(14.5) 28.4(12.8)
Osteocalcin ng/ml 9.99(2.81) 9.07(2.99) 10.27(2.73)
Urine deoxypiridoline 3.84(1.25) 3.55(1.4) 3.53(1.04)
cross links nm/mMCr

All values are within the normal range and there is no difference
between paired values using Student's t test. This study suggests that
FP at a dose of 2,000 gag/day does not disturb bone, glucose or lipid
metabolism following two weeks use in normal males, including
parameters serum bone alkaline phosphatase and urinary
deoxypiridoline cross links.
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P109 A RANDOMISED DOUBLE BLIND STUDY
COMPARING THE EFFJWS OF BECLOMETHASONE
DIPROPIONATE 2000 sgIDAY VERSUS FLUTICASONE
PROPIONATE 1000 psg/DAY ON BONE DENSITY OVER 2
YEARS

J EGAN*, S KALRA*, J ADAMS#, R EASTELL@, C MADEN**
AND A WOODCOCK*

*Norih West Lung Centre, Wythenshawe Hospital, #Department of
Diagnostic Radiology, University of Manchester, Manchester
**GlaxoWellcome, Greenford, Middlesex @ University of
Sheffield, Sheffield

Thirty three asthmatic patients (ptsX<3 courses oral prednisolone in
last year) were randomised to either fluticasone propionate (FP)
1000 tg/day (n=17), or beclomethasone dipropionate (BDP) 2000
gg/day (n=16). Bone mineral content (BMC) or density (BMD) was
measured by single (SE)/dual energy (DE) QCT spine mg/cc; SPA
forearm mg/cm; DXA spine, femoral neck and whole body
gm/cm2: (at 0, 12,. 24 months). Markers of bone formation
(osteocalcin, PICP, bone alkaline phosphatase) and resorption
(Crosslaps, Pyrilinks D) were measured 3 monthly. Twenty four pts
(FP n = 15, mean age 36, 9 female)(BDP n = 9, mean age 34, 3
female) completed 24 months of treatment. The degree of change
of QCT spine BMD from baseline was significantly greater with
BDP compared with FP, at 12 and 24 months. There was no change
in any other BMD or bone tumover parameters.

-FPO0mth 24mth BDPOmth 24mth pvalue

QCTSE 152+/-28 153+/-27 152±16 | 145 20 0.01
QCT DE 154 ±24 161 ± 24 153 ±16 14825 0.03
(mean ± SD), mth = months. FP 1000 gg/day does not result in
accelerated loss of vertebral trabecular bone.

Plll LUNG BIOAVAILABIUTY OF CHLOROFLUORO-
CARBON (CFC) FREE, DRY POWDER AND CFC
CONTAINING FORMULATIONS OF SALBUTAMOL

DJ CLARK and BJ LIPWORTH

Department of Clinical Pharmacology, Ninewells Hospital &
Medical School, University of Dundee, Dundee DD1 9SY

With the future advent of a world-wide ban on CFC containing
aerosols, a study was designed to compare the in vivo lung
bioavaiability of 1200jg salbutamol (S) given by CFC-containing
metered-dose inhaler (CFC MDl), CFC-free metered-dose inhaler
(CFC-free MDI), and dry powder inhaler (DPI), each given over 6
minutes with mouth rinsing in 12 normal subjects. Plasma S
(ng/ml) was measured at 5, 10 and 20 minutes. Urinary S (jig/30
min) was measured over the first 30 minutes after inhalation.
CFC-free MDI produced significantly higher plasma S levels than
either CFC MDI or DPI. Urinary S results did not reveal any
significant differences between the 3 inhalers: CFC-free MDI (42.4)
CFC MDI (43.8) DPI (45.3).

Cma Cay Tmax [S] [S] [S]
5mm 10min 20min

CFC-free MDI 4.18 3.84 10min 3.85 3.87 3.80
CFC MDI 3.29 3.06 10mm 3.13 3.22 2.83
DPI 3.42 3.21 10min 3.15 3.36 3.13

These results suggest that the lung bioavailaility of CFC-free
MDI is greater than that of CFC MDI or DPI formulations of
salbutamol. These findings would not have been predicted from
previous in vitro aerosol impaction data of CFC-free MDI and
CFC MDI. There were no significant differences between CFC
MDI and DPI, contrary to the approximaely two-fold differences
predicted by radiolabelled deposition studies (Melchor et al,
Thorax 1993; 48: 506).

P110 COMPARATIVE ADRENAL SUPPRESSION WIT
INHALED BUDESONDE (B) AND FLLTCASONE
PROPIONATE (F) IN ADULT ASTHMATIC PATIENTS

DJ CLARK, A GROVE, RI CARGILL and BJ LIPWORTH

Department of Clinical Pharmacology, Ninewells Hospital &
Medical School, University of Dundee, Dundee DDl 9SY

Twelve mild asthmatic patients mean age 29.9 years, FEV1 92.9%
pred, FEF25-75 69.5% pred, or < 400jg of inhaled corticosteroid
were studied in a double blind placebo (PL) controlled crossover
design comparing single doses of B 400, 1000, 1600, 2000 and F
500, 1000, 1500, 2000 (jig). Doses were administered at 10pm by
MDI with mouth rinsing and measurements made 10 hours later.
For AM serum cortisol (nmol/l) compared with PL (mean 325.2),
F produced significant suppression at 1500 (211.6) and 2000
(112.3), whereas B only suppressed significantly at 2000 (243.4).
Dose-ratio (geometric mean) for relative potency was 2.89 fold
[95% CI 1.19-7.07]. In terms of % suppression versus PL F also
produced greater effect [means and 95% CI for difference]: B 1600
(15.9%) vs F 1500 (40.9%) [95% CI -0.6-50.6], B 2000 (26.0%) vs
F2000 (65.1%) [95% CI 10.5-67.8]. Individual serum cortisol levels
at the 2 highest doses showed n - 15/24 patients below the
normal limit of the reference range (150nmol/l) for F and n -

5/24 for B (p< 0.005).
For plasma ACTH (ng/l) F but not B suppressed at the 2 highest
doses compared with PL (32.8): F 1500 (21.7), F 2000 (18.5). With
lOhr urinary cortisol (nmollOhr) significant differences were
observed between the lowest doses of the two drugs: B 400 (37.2)
vs F 500 (19.9) [95% CI 6.9-27.8].
Thus fluticasone exhibited at least two-fold greater adrenal
supression compared with budesonide on a microgram equivalent
basis in asthmatic patients.

P112 THE USE OF THE CBLOROFILUOROCARDON FREE
SALBUTAMOL PlREPARATION, AIROMIR, WITH
DIFFER:NT SPACER DEVICES

PW BARRY and C OCALLAGHAN

Dept. ofChild Heah, Unixrsity-of Leicester, Leices LE2 7LX

Objweciws - To d mn the anount of satmol able for
inhalaon fiom a cnetoal mtered dos ihaler (Vetoi Allen
& Hanbuys) conning llor w (CFC) and a new
foniation containing hydofloroalkanes (HFAs, Aiomir, 3M
phmuticas), when used with NwtPae deces.
Medw4 - A gl ste liquid was used to de ae
the amount of am deivered frSom the inaes alone, fiom the
inhle used with the Aerochamber md the Nebuha spacer
devices, md from the inhales used with a Nebuhaer trad with an
ati-statc spray.
Resmd. - ITe table shows the mean (95% I inte ls) of
_abMamol obtained from the two in patcls smaller
than five nicrons per l0Opg

Spae

None
Aerochmber
Nebuhaer

Salbutamol Preparation
Venolin (CFC) Aimir (HFA)
46.3 (36.3-S6.3) 37.2 (35.6-38.8)
19.5 (18.9-20.0)
24.6(23.3-25.8)

Low static Nebuhaker 68.5 (612-75.7)

40.4 (31.2-49.6)
42.1 (36.3-47.9)
74.8 (64.0-85.6)

CENw _iow - The HFA fix aion delivs more salbutamol than a
CFC cna InforoI'ation when usd wish eithe the Acrochamber
or span. We eat this is due to difrnces
in the o cud c , This is mp'- by the imlaity in
rec ofdrug from both inhaler used with the kmw sic spacer.
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P113 LUNG BIOAVAILABIITrY OF SALBUTAMOL FROM A
SPACER DEVICE COMPARING SINGLE VERSUS MULTIPLE
ACTUATIONS, DELAYED INHALATION AND ANTISTATIC
TREATED SPACER

DJ CLARK and BJ LUPWORTH

Department of Clinical Pharmacology, Ninewells Hospital & Medical
School, University of Dundee, Dundee DD1 9SY

Ten healthy volunteers mean age 20.5 years, FEV1 112.1% pred, were
studied in a single blind (mvestigator blind) crossover study comparing
1200gg salbutamol (S)[loogg/puff] given via: single puffs with
Volumatic (Allen & Hanburys)spacer (VS), multiple puffs (3x4 puffs)
with VS, single puffs with 20 second delay before inhalation with VS,
single puffs with an antistatic treated volumatic spacer (AS). Plasma S
(ng/ml) was measured at 5, 10 and 20 minutes. Systemic effects were
measured by plasma potassium (K) [mmol/l] tremor C(R) [log units]
and heart rate (HR) [beats/min].
Both single puff VS and single puff AS sequences produced significantly
higher plasma S levels and systemic effects than S taken in multiple
puffs or with a delay in inhalation.

Single Puff Multiple Single Puff Single
VS Puff VS delay VS Puff AS

Cav 4.49 2.54 2.54 3.95
Cmax 5.11 2.75 2.92 4.37

[S] 5mim 4.82 2.60 2.78 4.18
[S]1Omin 4.66 2.70 2.60 4.12
[S]20min 3.99 2.32 2.24 3.56

K I 0.57 0.31 0.43 0.52
TR | 0.579 0.200 0.301 0.466
HR 13.5 6.0 9.2 14.3

There was no increase in plasma S or systemic effects with the antistatic
treated VS compared with normal VS.

P115 PARTICLE SIZE SELECTION DEVICE FOR USE
WITH THE TURBUHALER

ML Everard, S Devidason and PN Le Souef

Dept. of Respiratory Medicine, Princess Margaret Children's
Hospital, Perth, Western Australia

Drug deposited within the upper airways of patients using dry
powder inhalers does not contribute to the therapeutic effect but
can result in unwanted local effects and, when swallowed, may
contribute to systemic effects. Examination of the gamma camera
images produced when assessing deposition of radiolabelled
powder from Turbuhalers shows much of this upper airways
deposition is in the mouth rather than the pharynx. A chamber was
devised, which utilises the centrifugal force generated by the
Turbuhaler, to remove large 'non-respirable' particles with a view to
minimising deposition in the upper airway.
The mouthpiece of a 200 jig Turbuhaler was modified to allow a
small volume chamber to be attached. The particle size
distribution generated by the Turbuhaler was assessed using an
Astra MSLI using a flow of 60 I/min. "Respirable" particles with a
mass median aerosol diameter <6.8jm are deposited on stages 3+4.
The quantity of drug on each stage was quantified using a UV
spectrophotometric technique. For each experiment 10 actuations
were used to ensure adequate quantities of drug on each stage. The
particle size distribution obtained using the Turbuhler was
compared with that from the Turbuhaler + chamber.

The quantity of drug deposited on stages 3+4 was unchanged by the
addition of the chamber while the delivered dose contained in
coarser particles depositing on stages 1+2 was halved by the
addition of the chamber.

These results indicate that it is possible to devise effective particle
size selection device for dry powder inhalers. The chamber will
also eliminate the centrifugal motion of particles and hence may
enhace deposition in the lower airway without affecting the
'respirable dose' as defmed by the MSLI.

P114 IN-VITRO CHARACTERISATION OF A VENTOLIN
METERED DOSE INHALER MDI (AND) THE EFFECT OF
SPACERS

J K CHEGE, M HNDLE AND H CHRYSTYN

Pharmacy Practice, School ofPharmacy, University ofBradford,
Bradford BD7 lDP

The twin stage impinger (TSI) is effective to measure the respirable
dose whereas time of flight aerosol beam spectrometry (TOFABS) is
useful to determine the overall quality of the sampled aerosol. TSI
and TOFABS were used to characterise the particle size distribution
emitted from one actuation ofV and when attached to a Volumatic
(V+VOL) and Nebuhaler (V+NEB) spacer. For each, 10 single
doses were measured following priming. A flow rate of 60L/min
through the TSI produced a flow through VOL and NEB of 24 and
10 L/min, respectively. The mean (SD) salbutamol deposited in the
device, stage 1 and stage 2, of TSI, for V was 11.6(2.7), 31.9(5.4)
and 44.7(7.5)gg, for V+VOL was 18.0(4.1), 3.8(1.8) and
35.9(5.0)pg and for V+NEB was 18.1(4.8), 2.7(1.5) and
52.8(10.3)gg. The amount remaining in the VOL and NEB was
38.4(14.8) and 34.6(15.8)lLg. Using TOFABS the mean
aerodynamic diameter (MAD) was 2.61(0.27), 2.04(0.08) and
1.91(0.04)gm for V, V+VOL and V+NEB. The mean (SD) % of
particles between 3.1-6.8pm was 33.3(8.9), 14.5(2.9) and 10.6(1.6)
%, respectively and <3.1pm was 65.1(9.5), 88.4(3.0) and
89.3(l.6)%.. Stage 2 TSI and TOFABS data are consistent with
better in-vivo lung deposition with spacers. The lack of flow when
the MDI is actuated into the spacer and lower flow rate through the
spacers could explain the increased retention of drug in the MDI.
Reduced stage 1 deposition and the % of particles between 3.1-
6.8gm suggest decreased oro-pharangeal deposition when a spacer
is used. The greater in-vivo lung deposition for V+NEB, reported
by Hindle and Chrystyn (Thorax 1994; 49:549-553) could be
explained by the stage 2 TSI and TOFABS MAD data. The TSI and
TOFABS data indicate that in-vitro / in-vivo correlations may exist.

P116 VARIATION IN NEBULISER AEROSOL OUTPUT AND
WEIGHT OUTPUT FROM THE MEFAR DOSIMETER

CHINN S1, AROSSA W2, JARVIS D1, LUCZYNSKA Cl AND
BURNEY P1

1. Dept Public. Health Medicine, UMDS, London 2. Servizio di
Pneumologia, Dispensario di Igiene Sociale, Torino

Methacholine challenge was completed for 1021 subjects in
the English arm of the European Community Respiratory
Health Survey (ECRHS). Weight calibration of the five
nebulisers used to deliver methacholine, up to a nominal
maximum cumulative dose of 1 mg, was carried out
approximately monthly during the study, and aerosol output
was measured by the fluoride tracer technique (Dennis et al.
Thorax 1990; 45: 728-32) at the end of the study. The dose
(PD20) producing a 20% fall in forced expiratory volume in
one second (FEV1) , linear slope, estimated as the regression
slope of percentage decline in FEVI on dose in mg
(Abramson, Saunders and Hensley. Thorax 1990; 45: 924-9)
and log slope, the regression slope with log dose, were
calculated with and without adjustment of nebuliser output
by weight. Extrapolation to 2 mg was allowed in the
estimation of PD20.

Without adjustment
PD20 < 2mg (%) 33.9
Linear slope median 6.6
Log slope median 2.8

With adjustment
29.6
4.8
2.8

PD20 and linear slope were reduced on adjustment due to
over estimation of nominal weight output. Log slope is
unaffected by a constant percentage under or over
estimation, in either output by weight or aerosol output.
Nebuliser batch variation in aerosol output has been
reported (Dennis et al. Eur Respir J 1992; 5: 1279-82), but
provided a single batch is used in each centre between
centre comparisons in studies such as the ECRHS are
unaffected if log dose is analysed. Log slope is also more
amenable to valid statistical analysis than either linear slope
or PD20.
(This work was supported by the National Asthma Campaign).
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P117 EVALUATION OF TWO NEBULIZERS: A COMPARATI-
VE STUDY OF THE OMRON MINIATURIZED ULTRASONIC
AND MEDICAID PORTA-NEB SIDESTREAM NEBULIZERS

M NORDSTROM, E HYZLER, M WARWICK and M BRITTON

St. Peter-s Hospital, Chertsey, Surrey,
KT16 0PZ

Nebulizers are important in treating cases of
severe acute airways obstruction. Nebulizer use
has been restricted by the size and weight of
the units available.
A handheld miniaturized ultrasonic nebulizer
has been developed by Omron Healthcare GmbH
which is operated by normal mains supply or re-
chargeable batteries.
This double blind, placebo controlled study
compared the therapeutic effectiveness of the
Omron Ul with that of a conventional nebulizer-
Medicaid Porta-neb.
Twelve patients (4M, 8F) mean age 48, with
known reversible airways disease were studied
on two occasions. Baseline lung function tests
(PEFR, FEV1 and FVC) and vital signs (BP and
pulse) were performed and repeated at 10,30,60
120,180 and 240 minutes after administration of
salbutamol 2.5mg in one nebulizer and 2.5mls
of normal saline as placebo in second nebuli-
zer.
The results show that both nebulizers are
equally effective. Salbutamol in the Omron Ul
nebulizer resulted in higher maximum increases
in PEFR-85L./min. at 120 mins. and FEV1-0.5L.
at 60 mins. compared with 65L./min. at 120 mins
(n.s) and 46L. at 30 mins. (n.s) for the Medi-
caid Porta-neb. The Omron Ul produced higher
increases (n.s) in PEFR and FEV1 at all time
intervals except at 30 mins. for FEV1. Baseline
measurments and vital signs were not signifi-
cantly different between the two study periods.

P119 MOVEMENT AROUSALS AND SLEEP RELATED
DISORDERED BREATHING IN ADULTS

P COLLARD, G AUBERT and D 0 RODENSTEIN

Cliniques Universitaires Saint-Luc, Universite
Catholique de Louvain, 1200 Brussels, Belgium

Sleep fragmentation is considered as a major
determinant of excessive daytime sleepiness
(EDS). A movement arousal (MA) was defined as
the abrupt appearance of an a rhythm in the EEG,
accompanied by an increase in the EMG activity
lasting for > 2 s. We present data on the
number of MA per hour of sleep (MAI, an index of
sleep fragmentation) determined at full-night
polysomnography in 5 groups of subjects : 20
normals (MAI = 13 ± 7, mean ± SD), 100
consecutive patients with the sleep apnoea-
hypopnoea syndrome (SAHS, defined by an apnoea-
hypopnoea index, AHI ' 15 / MAI = 51 ± 21), 100
paired non-apnoeic snorers matched for age, sex
and body mass index (MAI = 15 ± 6), and patients
with sleep related oxygen desaturation due to
chronic obstructive pulmonary disease (COPD, n
= 18 / MAI = 22 ± 7) or extra-pulmonary deficits
(n = 17 / MAI = 17 ± 11). In patients with
SAHS, MAI was strongly correlated with the AHI
and loss of both slow wave and REM sleep; it was
corrected to normal by nasal CPAP. There was
some overlap of MAI between snorers and SAHS
patients, suggesting that a minority of non-
apnoeic snorers may have sleep fragmentation and
suffer from EDS due to upper airway dysfunction.
Sleep fragmentation is not a feature of sleep
related hypoventilation due to COPD or
neuromusculoskeletal disorders.
In patients with snoring and/or oxygen
desaturation during sleep, an increase of the
MAI is very suggestive of upper airway
dysfunction and of potential success of CPAP.

P118 CORTICAL AROUSAL AT THE END OF
OBSTRUCTIVE APNOEAS

M HARDINGE, J STRADLING, D PITSON, S ROBERTS, R
DAVIES AND L TARASSENKO

Osler Chest Unit, Churchill Hospital Oxford and University of
Oxford

The end of an obstructive apnoea is ually associated with
cortical arousal. The 'extent' and time course of arousals (as well
as their number) may influence the degree of daytime symptoms.
We have used a new EEG analysis, based on a neural network, to
anaWyse in detail the alteration in EEG 'depth' at apnoea
tenation. Following network traing (using normal EEG
records) subsequent EEG tracings can be apportioned on a
second by second basis into probabilities of being in three
competing states, approNimately equal to wakefulness, SWS and
light sleep/ REM sleep. In each of the 10 patients, the EEG
during 15 apneas (nonREM) was analysed from lSs before
apnoea termination (defined by airflow) to 30s after. The mean
(SEM) of the EEG level (represented on a continuum between
filly awake and fully in SWS) for the 15 breaths was plotted
aginst time for each subject.
The most common general pattern (6/10) was a tendency to
deepen sleep during the end of the apnoea, and to begin arousing
no more than 2 seconds prior to airflow resumption. In two
subjects cortical arousal coincided with the apnoea end, and in
two subjects cortical level 'deepend' during airflow resmption.
The timing and extent of cortical arousal at apnoea end varies
between individuals and may be another factor influencing the
extent ofdaytime hypersomnolence in these patients.

P120 SECOND BY SECOND CHANGES IN THE EEG
AND BLOOD PRESSURE DUWING CHEYNE-STOKES
BREATHING

RJO Davies, FM Hardinge, C Barbour,*L Taasko, JR Stradling
The Osler Chest Unit, Churchill Hospital, Heuaington, Oxford
OX3 7LJ

Previous studies have shown that recurrent arousal is a consistent
feature ofCheyne-Stokes breathing (CSB). This arousal may be
important in the pathogenesis of this re oy disorder. The
pattern of development ofthese arowals has not been descibed.
Using a neural net based tchnique it is possible to describe the
evolution ofthe non-REhM sleep conim from full wakefilness
to deep sleep on a second by second basis. This technique has
been used to describe the pattem ofEEG aual evolution during
CSB and to relte these changes to systolic blood pressure, an
autonomic marker of arousal. Six patients with CSB (AHI 32-69
hr ) due to stable chronic heart failure were studied. All had full
polysomnography including EEG (C3-A2), EOG x2, EMG, 02
saturaion, oronasal airflow, ribcage and abdominal movements and
arterial beat to beat systolic blood presure (SBP), (Finapres,
Ohmeda). Between two and four piods of 15 sequtial apnoeas
during non-REM sleep with teccally adequate signals, were
identifd for each subject. For each apnoea the EEG was
examined second by second using the neural net analysis from 28
seconds before to 27 seconds after apnoeatm inaion (first return
of oro-nasal airflow). The SBP was resolved to a second by second
basis by interpolaion. The average EEG and SBP pattens over
the apnoeic cycle were calculated.
During the apnoeic phase slep deepened lineary. Arousal

started to develop 1-3 seonds before apnoea terination and
evolved in a exponeia manner. The rise and fill in SBP closely
followed the rise and fal in EEG sleep depth.
During CSB, sleep deepeus throughout apuoea. Arousal

begin just before apuoea temination. The SBP and the EEG
show similar patterns of change.
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P121 A FUZZY EXPERT SYSTEM FOR DIAGNOSTIC
ASSISTANCE IN THE SLEEP APNOEA SYNDROME

JE DANIS12 MF HILTONI' RM CAYTON', PJ RYAN', MJ
CHAPPPE2 and T TJAHJADP

Birmingham Heartands Hospital and 2 Deparment ofEngiewing,
Uiversty ofWarwick

The bordeline between normal and pathological is aibiray in deep
apnoea. Precise relationships between symptoms and di are
rarely documented. However it is essial that the physician

deternine the diastic label tiht will entail the appropriate

Fuzzy sets [Zade LA Infaation and Con 338-3531
allow vague or imprecise knowledge to be represnted on digit

computers. We hae ued this thery to devise an expert system for

the diagosis of sleep apnoea, based on CADIAG-2 [Adlag K-P et

al, In: Approimate Reasoning in Decision An s, Gupta MM,

Sanchez E, North-Holland, New York 1982: 219-247].
The medical knowledge in the system is stored m the form of logl
relationships between smptoms S, (e.g. de on frequency) and
diseaTiesD:(e.g.

I1. OTenIci~es of0 S- mD
2. CorlyolSif&D
Occurrence provides knowledgX about the tendency or frequency of
apearance of S- when D is present and corresponds to the question:
How often does S. occ'rwith D? Confiability describes the
disc ig power of the symptom to confirm the presence of the
disease and corresponds to the question: How sron, does
symptom 5S confirm disease DG?iades of affiation , 50.5,
0.2, 0are asigned to the iistic terms ahlays, often, unknown,
seld&m and neuer rp ively.
The fuzzy inerence in the systen is aMax-a n
compositional rule [Sanchez E In: Adwmces in F=zy eteory d
Applicoaions, Gupta MM Ragae RK, Yager RR, North-Holand,
New York 1979: 421-4331 to calculate fo i relations

(occurrence, confirmability, nonoc and nonsymptom . These
lead to confirmed and ecluded di as wel as dinotic

An evaluation of the expert system in 60 patients referred to the
hospital sleep climc with supected sleep apnoea syndrome produced
94% agreement with physician dia-gnses, and 76 % agre with
confirnmed (polysomnography) dignses. The system thereby

provides consistent diaostc assistance and as such is a valuable

teaching aid.

P123 FACILITIES FOR THE INVESTIGATION
AND TREATMENT OF SLEEP DISORDERED
BREATHING IN THE WEST MIDLANDS
PJ RYANI, P COWEN2, MR MILLER3 & RM CAYTONI
Regional Respiratory Audit Office2, Good Hope Hospital3
and Birmingham Heardands Hospital1
Since the advent of continuous positive airway pressure
treatment (CPAP) for obstructive sleep apnoea (OSA) in
1981 and the realisation that OSA is a relatively common
disorder the demand on health services has increased
considerably. We surveyed respiratory physicians in the
West Midlands (WM) to determine the level ofdemand and
the facilities available to diagnose and treat potential SDB.
Twentyne of22 centres in the WM responded (patient
pop.= 5.3 million). Approximately 1887 new patients were
seen in the last year, with GPs referring 46%, ENT surgeons

39%/O, chest physicians 8% and other physicians 7%. Of
these 136 were referred on to more specialist centres (Stoke
(88), Birmingham Heardands (39), outside region (13)). All
hospitals had oximetry available. Eleven had multi-channel
recording (e.g. VISI-Lab, Densa, Vitalog, Edentrae), I had
fiull polysomnography with EEG and 3 had both. One centre
has 350 patients on CPAP, another 150, 11 had between 2
to 26 patients. The remainder use tertary referral centres to
manage patients on CPAP. The seice is largely consultant
led with little technical, nursing or financial support. Patient
refaral, investigtion facilities and service provision varied
widely throughout the region and only go pat ofthe way to
fulfilling the Royal College ofPhysicians recommendations.

P122 REPRODUCIBILITY OF FREQUENCY
DOMAIN ANALYSIS OF HEART RATE
VARIABILITY IN OBSTRUCTIVE SLEEP APNOEA
(OSA)

PJ RYAN, MF HILTON, JM BEATTE and RM CAYTON

Departments of Respiratory Physiology and Cardiology,
Birmingham Heartlands Hospital

Recent evidence suggests that nocturnal sympathetic
activation, possibly with augmented daytime sympafhetic
activity, may play a major role in OSA associated cardiac
morbidity and mortalit. Spectal analysis of heart rate
variability in the firequecy domain has been shown to be a
useful tool in assessing the balance of sympathetic and
parasympathetic activation. As part of a study to
investigate the effect of treatment on cardiac morbidity, we
assessed the reproducibility of frequency domain measures
in normals and OSA. Eight male subjects (4 with untreated
OSA, 4 normal volunteers) had ambulatory 24 hour Holter
monitoring at the start of the study and at 3 months. The
intra-class correlation coefficients for normalised low
frequency power (LF), high frequency power (HF) and
their ratio were all 2 0.70 both during the day and night.

| LF HF HF/LF |
DAY NIGHT DAY NIGHTr DAY NIGHTr

ALL 0.88 0.75 0.89 I 0.74 0.90o 0.86
SAHS 0.89 0.79 0.70 0.75 0.85 0.82

These results suggest that these surrogate markers for
autonomic activity have good reproducibility in OSA and
can be assessed in intervention studies.

P124 EFFECT OF THE RESPONSE TIME SEITING ON THE BIOX
3740 PULSE OXIMETRY FOR OVERNIGHT SLEEP RECORDINGS

N WILTSHIRE, AH KENDRICK and JR CATTERALL

Sleep Unit & Respiratory Department, Bristol Royal Infirmary, Bristol, UK

The Biox 3740 pulse oximeter uses a running-weighted average to discard
erroneous saturation (SpO2) values, thus providing a stable reading, with
low sensitivity to interference, but retaining the ability to respond quickly to
SpO2 changes. Response times (RT) available are 3s (Fast), 6s (Nonnal),
12s (Slow), with the oximeter automatically defaulting to one of these
values. For version 9 software, this is 6s, but for version 12 it is 12s. An
RT of 3s detects rapid changes, but is prone to artefact, whilst a 12s RT is
less prone to artefact, but may miss events. We wished to detemiine
whether, using the default settings, recordings of on-line ovemight oximetry
studies were affected.
Sixteen patients (12 male) underwent polysonmography. Two oximeter
probes were attached to the same hand and recordings were made on-line
using the CNS SleepLab. One oximeter had a RT of 12s, the other 6s. Fron
the analysis, the number of desaturations of > 4% per hour (Desaturation
Index - DI), the basal and mnininum SpO2 were obtained. Data are given as
mean (range).
Mean age was 47 yr (35 - 61) and mean Epworth score was 11.4 (2 - 20).
For an RT of 12s, the DI was significantly lower (p < 0.001) than at an RT
of 6s, but there was no significant difference between 6s and 12s for basal
or minimum SpO2. The number of apnoeas and hypopnoeas that were not
associated with a desaturation increased.

6s Response Time 12s Respse Time

DI (desats.hrh') 6 (0 - 40) 1.5 (0 - 8.6)
Basal SpO2 95.4 (92.1 - 97.1) 95.3 (91.0 - 97.4)
Minimum SpO2 84.9 (59.4 - 92.8) 87.4 (80.3 - 92.3)

We conclude that the use of an RT of 12s will significantly underesti
the number of desatations per hour when recording on-line pulse
oximetry. A similar result is likely to occur for memxry stored data. Users
should check the current default setting and reset it to a least a 6s response
time when recording on-line pulse oximetry data.
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P125 DOMICILIARY PULSE OXIMETRY: ONE NIGHT OR TWO?

AH KENDRICK, N WILTSHIRE and JR CAITERALL

Sleep Unit & Respiratory Depatment, Bristol Royal Ifimwy, Bristol, UK

Pulse oximetry is rgly used in the home to asess patients wih
suspected obstued sleep apnoea (OSA). Whilst OSA can be reliably
diagosed by a single-niot laboratory sudy, the rseprducibility of
doniciwiay pulse oximetry over 1 to 24 rmxths is not good (Stradling &
Mitchell J. Anb Mom 1989; 2: 203 - 208). The aim of this study was to
demine the reproducibility of 2 conscutive nigs of home oximetry and
to see how many patients would be disposed on a second night, after a non-
diagnostic first night, using an arbitrary cut-off of 10 desaturations per hour
for the diagnosis of OSA.
One hundred and five patients (80 male) with suspected OSA were studied.
Each completed an Epwcrth score, and recorded two consecuive nits of
data at home, wihout change to their normal roune, using a Minlta
Pulsox-5 oximeter. Data was anlysed using CNS software (SleepLab), and
gave the number of desaturations of > 4% per hour (Desaturation index -
DI) each night. The difference between the two nights (DI2 - D1,) was
calculated. The standard deviation of reeated (s), the
repeatability value (r, BS5497, pt 1, 1987) and coefficient of determinaion
(R) were obtained. Data is given as mean ange).
For the group, age was 48.1 (27 - 75) yr, body mass index was 28.9 (18.9 -

48.9) kgm2, and Epworth soore was 11.0 (rnge 0 to 21). For Nights 1 and
2, DI, was 12.3 (0 - 85.7) and D12 was 11.7 (0 - 88.6), with an R2 of 0.91.
The difference was -0.64 (-21.0 to + 25.9). For repeatability, s = 3.96, and r
= 11.2 desats/hu. Ten patients (9.5%) had a difference of . 5 desats/hour,
2 having values greater tha r. In 6 of these 10, DI, was greater than 10
desatsh so OSA was cmfirmed (mean DI, = 28.7 (10.1 - 50.3); mean
Epworth= 12.5 (2 - 20)). Of the riimg 4, with Epworth scores of 5, 6,
12 and 15, mean DI was 7.2 (6.2 to 8.2) onni 1, and increased onnight 2
to 16.8 (11.3 to 15.4).
We conclude that alhough home oximetry is generally reproducible, a small
number of patients show large differences on cosectuive night Using
oximetry alone, the diagnostic yield for OSA can be increased by
approoxmately 4% by inorporating a second consecutive night of study.

P127 COMPARATIVE CLINICAL AND PHYSIOLOGICAL
FEATURES OF MAORI, PACIFIC ISLANDERS AND
EUROPEANS WITH SLEEP APNOEA SYNDROME

D R BALDWIN, J KOLBE, K TROY, H GIBBS, T EATON, T
CHRISTMAS, A FRANKEL, AG VEALE.

Departments of Respiratory Medicine, Green Lane Hospital,
Aucldand, New Zealand and North Staffordshire Hospital, Stoke-on-
Trent, UK.

Ethnic differences in the prevalence of common diseases including
asthma and diabetes have been found in Maori (M) and Pacific
Islanders (PI) compared with Europeans (E). Aim: To compare
clinical and physiological characteristics of different ethnic groups
presenting to a Sleep Disordered Breathing Clinic (SDBC).
Method: A prospective audit of new referrals to the SDBC at Green
Lane Hospital was performed. Data recorded included clinical
parameters, the Oxford Sleep Questionnaire, Epworth score,
spirometry and fill polysomnography
Results: A total of 138 patients (89 E, 28 M and 21 PI) have
completed their visit to the SDBC. Of the E, 9 had no abnormality, 33
were simple snorers and 47 had sleep disordered breathing. AU but
one from each of the M and PI had obstructive sleep apnoea (OSA).
Answers to the Oxford Questionnaire showed no marked differences
between the groups. When the analysis was limited to patients with
OSA, body mass index (BMI), waist and hip measurements, and neck
circumference were all greater in M and PI compared with E
(p < 0.001, Mann Whitney U test). M and PI were younger than E
and thre was no difference in sex distribution. Median awake
saturation and minimum saturation were lower in the M and PI groups
and median apnoea hypopnoea index was greater. Forward stepwise
logistic regression identified age and log BMI as the only independent
predictors of race.
Condusion: M and PI with OSA have greater BMI than E and are

younger. They show more severe sleep apnoea at a younger age,
which may be explained by their greater BMI.

P126 FLYING, CONTINUOUS POSITIVE AIRWAY PRESSURE
(CPAP) AND OBSTRUCTE SLEEP APNOEA (OSA)

N WILTSHIRE, AH KENDRICK and JR CAlTERALL

Sleep Unit & Respiratory Department, Bristol Royal Infimary, Bristol, UK

With increasing use of long-haul flights and a prevalence of OSA of about
4%, it is inevitable that soae patients will wish to use CPAP during the
flight. There are 3 major diffuties- 1) the aircraft voltage is 1OV with a
frequency of 400Hz; 2) the CPAP unit hould not intefere with the aircraft
control systems; 3) the airline operator's attiude. At prese, one CPAP unit
- Sullivan (Rescare, UK), can be plugged diety into an aircraft electrical
supply. The purpose of this study was to elucidate the attitude of the airline
opts to the use of CPAP in-fligbL
A questie was sent to all known long-haul airline operators, with an
accopanying letter detailing the problem. We asked whether 1) they would
permit the use of CPAP during fligh, and what restictions would there be
on its use, 2) what were the required specifications for the equipment and
who approves such equipment, 3) could the user request a seat close to a
suitable supply; 4) which aircraft could the machine be used orL
Twenty-five operators replied. Seven stated that no electrical socket was
available to passengers Four - Aer Lings, Air Mauritius, Lufhnsa and
Polish Airlines requested more infomation and waned to assess the CPAP
unit themselves. Six - Air New Zealand, Alaska, BA, KLM, Monrch and
Singaore refused. Nine - Britannia, British World, Cathay, El AL,
Quantas, SAS, Swissair, United Airlines and Virgn Atantc would permit
CPAP units to be used in-flight and could provide a seat near to an
electical supply. El AL would not allow use in firs or business class. Of
the nine, five needed a Medical Infoan form conleted. The main
concem of the airline opeatos was possible intference with aircraft
systems, If the CPAP unit was battery powered, Aman, Ansett
Austl Canadian, Kuwait, Olympic and TWA may allow its use.
We conclude that 1) permission to use CPAP during a flight is difficult for
the long-hau passenger, 2) there is a need for educating airline operators
and 3) a compact, long-life, battery powered system wotdd resolve this and
other situations such as camping. Approval from aircraft manufacturers -

Airbus, Boeing and Douglas may resolve most of the problems of using
CPAP in-flight

P128 NECK FAT DEPOSITION IN NON-OBESE PATIENTS
WITH SLEEP APNOEA AND CONTROL SUBJECTS

IL MORTIMORE, I MARSHALL, P WRAITH, R SELLAR and
NJ DOUGLAS.

Respiratory Medicine Unit and Dept Clinical Neurosciences,
Edinburgh University

The severity of the sleep apnosa 1 hypopnosa syndrome
(SAHS) is correlated with indices of obesiy (Katz et al, ARRD
1990, 141:1228; Shelton et al, ARRD 1993, 148:482) but th
variance explained is relatively small (<30%). Obe pabnts
with SAHS are known to have more fat Watral to the uPPr
airway coared to control sUbjects (Horr et al, Eur Respir
J 1969, 2:613). However, half of our patiet wih SAHS are
not obes. We have, examined neck fat distribution in 9 non-
obes patients and 9 nn-snoring ontrol's (Body mass
indexes 26 SE 0.4 and 25 SE 0.7 kglm2, respectively, p=0.2;
ages 44 SE 4 and 38 SE 3 yea, p=0.2; neck circmference
39.7 SE 0.8 cm and 38.1 SE 0.5, p=0.1) using TI weighted
magnetic resonanc imaging. Fat contet wa ass d fm
the level of the hard palate to the vocal cords. Ther was no
significant d iffrenc in the neck tisue volume bet e the 2
groups, but the oftssue volume attributed to fat
was greater in non-obe SAHS com to contrOls
(p<0.001). The ecs fat in non-obes SAMS cop to
Control subjects was localised to are e to the ur
airway (moan 4.3 SE 0.7 x I0 voxs and 7.3 SE 0.8 x i03
voxels l p.001). There wr nos
differne in th amounts of fat kced in othw area of th
neck.Weude that non-oeseSM-S patient hae
exoes ft depoon eral to h upper airway omipared to
controlisubets with the same leve of bobeiyaewe sn
body mas irdex and neck ciuo_e. This oean
may contibbute to Fe poor correlation of apnoea / hypopnoe
index and indices of obesity previoly reported.
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P129 RELEVANT ALLERGEN EXPOSURE AUGMENTS
SURFACE ICAM- 1 EXPRESSION IN ALLERGIC
RHINITICS

S. SErHI, M. SARNO, and M. SPITERI

Lung Injury & Inflammation Group, Dept of Postgraduate
Medicine, Keele University, England

Intercellular adhesion molecule 1 (ICAM-1) is a critical
receptor in mediating interactions between immune
effector cells participating in the inflammatory response.
Upregulation of this accessory molecule may result in
increased and even aberrant immune reactions.
In this study, we have investigated the level of ICAM-1
expression on human nasal epithelial cells (HNEC), obtained
during the hay fever season from 10 patients with allergic
rhinitis and 8 asymptomatic controls. Fresh cytospin
preparations were examined after 24 hours culture in
serum-free medium in the absence or presence of IFN-y, the
allergen with which the patients were reactive (relevant
allergen) and an irrelevant allergen. Immunocytochemistry
was performed on cytospins to analyse surface ICAM- 1
expression using a monoclonal antibody (RR1/1.1,
Boehringer Ingelheim USA) on cells obtained by nasal
brushings. The inherent expression of ICAM-1 was higher
on fresh HNEC from rhinitic patients than from normal
subjects, and was still further increased after 24 hours
exposure to relevant (p=0.002), but not to irrelevant
allergen. ICAM-1 was also increased by culture with IFN-y.
HNEC from normal subjects did not show any increase in
ICAM-1 expression with any allergen tested or with IFN-y
(p=0.3).
These data suggest that HNEC actively participate in the
allergen driven responses in rhinitis. We postulate that
these inherent and allergen- inducible levels of ICAM-1
expression on HNEC may be critical determinants of the
magnitude and character of the immune response in this
clinical condition.

P131 INCREASED EXPRESSION AND ACTIVITY OF THE
NUCLEAR ASSOCIATED PROTEIN KINASE C FOLLOWING LATE
ASTHMATIC RESPONSE (LAR) TO ALLERGEN CHALLENGE (AC)

D J EVANS, MA LINDSAY, B J O'CONNOR and P J BARNES

Clinical Studies Unit, Royal Brompton Hospital, Sydney Street, and
Dept. of Thoracic Medicine, National Heart and Lung Institute
Dovehouse Street, London SW3.

Eosinophil function is heightened in asthma Mechanisms for this
have not been fully elucidated.The enzyme protein kinase C (PKC)
is a central factor in many ofthe secondary messenger pathways and
is implicated in the activation of the eosinophil. We examined the
effects of LAR on expression and activation of PKC. 14 steroid
naive asthmatics all of whom had LAR following AC were
venesected before and 24h after AC. Cell lysates were prepared
from purified eosinophils and the compliment of isoenzymes defined
using Western blotting, isoenzyme-specific mAb, and laser
densitometry (n=8). We looked at 10 isoenzymes and detected
PKCa, , PO, and C. The expression of PKC, was increased
following AC (p< 0.05). We looked at levels of identified
isoenzymes in cytosol and membrane fractions of eosinophils pre
and post AC (n=6). For PKCa, and On the protein was mainly in the
cytosol (pre 65.8 ± 3.6%; post 73.5 ± 6.4%, and pre 71.2 ± 9.8%;
post 68.3 ± 6.5% respectively) and no transition to membrane was
demonstrated post AC. For PKCP, the enzyme was constitutively
more present in the membrane (pre 47.1 ± 9.6 %, post 44.7 ±
6.0%) but no change occurred following AC. However for PKCr,
consistent with elevated total protein, we demonstrated a
translocation to the membrane following LAR ( pre 43.8± 7.6, post
61 ± 8.2% p=0.02) indicative of activation. Altered cell function
post AC may be partly dependant on PKCC which is thought to be
associated with increased transcription ofpro-inflammatory genes.

P130 CYTOKINE KINETICS IN NASAL EPITHELIUN
FOLLOlING ANTIGEN CHALLENGE

TJ VENAILLE*, JRW WILKINSON , NJ PHILLIPS
A YABUHARAI, PG HOLT,, and BWS ROBINSON*.

* bept of Medicine, University of Western
Australia, Dept of Respiratory Medicine, Sir
Charles Gairdner Hospital, I Telethon Institute
for Child Health Research, Princess Margaret
Hospital, Perth, Western Australia.

There is mounting evidence for a Thl/Th2
dichotomy in the immune response to inhaled Ag.
We investigated the kinetics of the response to
Ag challenge in nasal epithelium by measuring
mRNA expression of relevant cytokines using
semi-quantitative RT-PCR. 5 normal and 6
atopic rhinitic subjects underwent nasal
challenge with house dust mite. Topical 2%
lignocaine was applied prior to nasal brushings
obtained immediately, and at 2, 8 and 24 hours
post challenge. Samples were processed for RNA
extraction, reverse transcription and PCR
amplification. Cytokine message was expressed
as a ratio to 8-actin message following
densitometric analysis of resulting products.
In this way mRNA expression of IFN-Y (a Thl
cytokine) and IL-4 (a Th2 cytokine) was
investigated. There was a sharp rise in IL-4
expression 8 hours post-challenge in the atopic
group, but not in the non-atopic group. IFN-a
remained constant in both groups.
We conclude that nasal brushings can be used to
obtain cellular samples relevant to the study
of immune responses to inhaled Ag. Atopic
subjects studied in this way show increased
expression of IL-4, but constant IFN-Y after
specific Ag challenge. This suggests that short
term allergen exposure produces a brisk Th2
cytokine response (IL-4) despite maintenance of
IFN-9 (Thl) levels within affected mucosal
tissues.

P132 ADENOSINE STIMULATES HUMAN PULMONARY
MAST CELLS

P FORSYTHE', LPA McGARVEY1'2, LG HEANEY12,
J MacMAHON2, M ENNIS1

Dept of Clinical Biochemistry', Queen's University of Belfast,
and Dept of Respiratory Medicine2 Belfast City Hospital Belfast

Adenosine causes bronchoconstriction in asthmatic but not in
normal subjects. Studies after endobronchial challenge and
with histamine and leukotriene receptor antagonists suggest
this bronchoconstriction is in part mediated by mast cell
mediator release. However, mast cells obtained by mechanical
dispersion or enzymic digestion of whole lung, do not release
histamine when directly stimulated by adenosine in vitro. In
view of mast cell heterogeneity, this study examined if
adenosine stimulates mast cells obtained at bronchoalveolar
lavage (BAL). BAL fluid was obtained from subjects (n=17)
attending for routine diagnostic bronchoscopy. The cells were
washed and resuspended in Tyrode's buffer and stimulated
with adenosine (20 min, 1x109 - 1x10-3 M). Adenosine caused
histamine release from 11 of 17 samples (median 16.5 %,
range 8.8 - 46.4 %). The response to adenosine appeared
biphasic over the dose response curve for all samples,
Histamine release was significantly reduced after pre-
incubation with xanthine amine congener (XAC), an antagonist
of Al /A2 adenosine receptors. These results demonstrate
adenosine causes histamine release in vitro from BAL mast
cells and this is inhibited by an adenosine receptor antagonist.
It provides a mechanism for adenosine induced
bronchoconstriction in vivo and further demonstrates the
existence and relevance of the heterogeneity of human
pulmonary mast cells.
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P133 CYCLIC AMP-ELEVATING AGENTS PROLONG OR INHIBIT
EOSINOPHIL SURVIVAL DEPENDING ON PRIOR EXPOSURE TO GM-
CSF

M P HALLSWORTH*, M A GIEMBYCZt, P J BARNESt and T H LEE*.

*Dept. Alergy & Respiratory Medicine, UMDS, Guys Hospital, London, and
tDept. Thoracic Modcikne, NHLI, Imperial College of Science, Technology
and Medicine, London

Human eosinophils cultured for 7 days with I ng/ml GM-CSF remain 73*4%
viable, oompared to only 2±1% viabIlity of cells cultured in medium alone.
The cyclic AMP-elevating agent cholera toxin (10-12 g/mi to 10g/ml)
inhibited this GM-CSF-induced eosinophil survival at 7 days, in a

concentration dependent manner, with a threshold at 10-1Og/rml and an IC50
of 7 ng/mI. Similarly, the non-hydrolysable analogue of cycic AMP,
dibutyryl cyclic AMP, also inhibited GM-CSF-induced eosinophil survival
over the concentration range 10-7 to 10-3M, with an IC50 of 200pM. The
control compound, dibutyryl cyclic GMP, had no effect on GM-CSF induced
eosinophil survival. The inhibition of cell survival induced by both
compounds was observed after 4 days of culture. Addition of the protein
kinase A (PKA) inhibitor H89 to eosinophils cultured with GM-CSF and
cholera toxin (10-8g/ml) attenuated the inhibitory effect of cholera toxin on
eosinophil survival in a concentration dependent manner, with maximal
effect at 104M H88. This Indicates that the inhibition of eosinophil survival
by cyclic AMP may represent a PKA-dependent mechanism. In the
absence of GM-CSF both cholera toxin (104g/ml) and dibutyryl cyclic AMP
(10-3M) significantly enhanced oosinophil survival, over the first 4 days of
culture, when compared with cells cultured in medium alone (p=0.037 and
p=0.010 respectively). The times taken for 50% of the eosinophils to die
(T112) were 1.63±0.3 days for cells cultured in medium alone, 2.46±0.2
days for cells cultured with cholera toxin and 4.62±1.0 days for cells
cultured with dibutyryl cyclic AMP. Dibutyryl cyclic GMP had no effect on
eosinophil survival. Addition of H89 (10-GM) to the cultures had no effect
on eosinophil survival alone, and did not affect the survival induced by
either cholera toxin or dibutyryl cyclic AMP, indicating that this process may
involve a PKA-independent mechanism. Thus, cyclic AMP can exert
opposing effects on eosinophil survival depending on prior exposure of
the oells to GM-CSF.

P135 REGULATION OF NITRIC OXIDE RELEASED BY ALVEOLAR
MACROPHAGES AND TYPE 11 ALVEOLAR EPITHELIAL CELLS: ROLE
OF GLUTATHIONE.

X.Y.LI, K. DONALDSON*, W. MACNEE.

Respiratory Medicine Unit, Department of Medicine, Royal Infirmary,
University of Edinburgh and the Department of Biological Science*,
Napier University, Edinburgh, Scotland, U.K.

Increased. nitric oxide (NO) levels are present in the breath of acute
asthmatics and may contribute to the oxidant/antioxidant imbalance.
There are increased levels of the antioxidant reduced glutathione
(GSH) in bronchoalveolar lavage in chronic asthmatics, but the levels
may be reduced in acute asthma. We hypothesised that the release of
NO from resident lung cells may be sensitive to their redox status,
particularly changes in glutathione. We therefore investigated the
relationship between NO and GSH in alveolar macrophages (AM) and
primary cultures of rat type 11 alveolar epithelial cells (AE). Both AM
and AE released increased amounts of NO, measured as nitrite levels
in culture, in response to lipopolysaccharide (LPS) (AM control
2.1±0.21, LPS 25.1±2.6 FM/106 cells, p<O.001; AE control
0.98±0.24, LPS 2.47±0.19 RM/2x106 cells, p<0.01) which was
partially inhibited by NO synthase inhibitor, NG-nitro-L-arginine methyl
ester (L-NAME). Intracellular GSH, AM and AE was increased by
treatment with N-acetylcysteine (NAC), and decreased by buthionine
sulfoximine (BSO), an inhibitor of Y-glutamyl cysteine synthetase. In
AM, LPS treatment alone increased intracellular GSH. NAC
dramatically reduced LPS-induced NO production, whereas BSO
slightly increased LPS-induced NO production by these cells. In AE,
however, NAC and BSO had no effect on LPS-induced NO production.
The relationship between NO and GSH was also tested in an animal
model of intratracheal LPS instillation with/without pretreatment with
BSO. LPS instillation increased NO levels in bronchoalveolar lavage
(BAL) fluid 1 .1 7±0.28 FM/ml) compared with control values
(0.05±0.39 gM/ml, p<0.05). The combination of LPS and BSO
enhanced LPS-induced nitrite release into BAL (3.51±0.54 IiM/ml,
p<O.OOl), associated with a reduction in total lung GSH. These data
indicate that NO production by AM but not by AE in culture is
modulated by intracellular GSH concentrations data which was
supported by in vivo studies.
Supported by the Norman Salvesen Emphysema Research Trust.

P134 COMMERCIAL aal-ANTITRYPSIN CONTAINS AN
INACTIVE, 'LATENT' CONFORMATION THAT IS PRO-
INFLAMMATORY FOR HUMAN NEUTROPHILS

DA Lomasl'2'3, PR Elliottl'2, M-T Keogan3 and RW Carrell2.

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

Purified plasma antitrypsin is widely used in the USA as
replacement therapy in patients with Z ac-antitrypsin deficiency related
emphysema. We have recently shown that purified antitrypsin may
be induced to adopt an inactive latent conformation by heating at high
temperatures in stabilising concentrations of sodium citrate (Lomas et
al J. Biol. Chem. 1995; 270: 5282-5288). We predicted that such a
conformation would be present in commercial preparations of
antitrypsin as these require heating under similar conditions for viral
inactivation. Western blot analysis of transverse urea gradient (TUG)
gels showed that commercial antitrypsin (Prolastin, Miles
Pharmaceuticals) migrated as two bands: one with an unfolding profile
identical to native antitrypsin and the second with a profile similar to
cleaved or latent antitrypsin. The latent preparation was separated
from native antitrypsin by anion exchange chromatography and shown
to be monomeric, intact, only 1.2% active as an inhibitor of bovine a-
chymotrypsin and resistant to unfolding in 8M urea. This fraction
comprised 10-15% of the total antitrypsin. The cardinal feature of
latent antitrypsin is the restoration of activity following refolding with
denaturants. The specific activity against bovine a-chymotrypsin
increased from 1.2% to 50% over 3 hours after re-folding from 6M
guanidinium chloride. The latent preparation was chemotactic (but
not chemokinetic) for human neutrophils in vitro (native antitrypsin
27 +/- 4 cells, latent antitrypsin 90 +/- 13 cells, n=11; p<0.001)
having a maximal effect approximately 40% of 10-7M fMLP positive
control. The chemotactic response of latent antitrypsin was enhanced
following priming of neutrophils with TNF-a (latent antitrypsin with
resting cells 86 +/- 8 cells, latent antitrypsin with TNF-a primed cells
140 +/- 29 cells, n=6; p<0.025). Unfractioned Prolastin was not
itself chemotactic.
These data show that commercial antitrypsin contains a significant

latent component that is pro-inflammatory for human neutrophils.

This work was supported by the Medical Research Council

P136 REGULATION OF TGLUTAMYLCYSTEINE SYNTHETASE GENE
EXPRESSION UNDER OXIDATIVE STRESS IN HUMAN ALVEOLAR
EPITHELIAL CELLS

RAHMAN I , BEL A*, DONALDSON K2, MacNEE W.

Respiratory Medicine Unit1, Department of Medicine, University of
Edinburgh, INSA, Toulouse, France, and Department of Biological
Sciences2, Napier, Edinburgh, Scotland.

Glutathione (GSH) is an important intracellul0. antioxidant which is
increased in epithelial lining fluid in smokers. GSH is synthesised by
two sequential enzymatic steps. The first and rate-limiting step
involves the enzyme Y-glutamylcysteine synthetase (YGCS). Several
transcription factor binding sites such as AP-1, antioxidant responsive
element (ARE), metal and electrophilic responsive element and SP-1
are present in the YGCS gene promoter region. In previous studies
cigarette smoke condensate (CSC) increased the expression of the
TGCS mRNA in a human type 11 alveolar epithelial cell line (A549).
We therefore studied the regulation of YGCS gene expression and the
role of redox-sensitive transcription factors, such as AP-1, ARE and
SP-1 in A549 cells in response to CSC. In addition, we compared the
effects of CSC with other oxidants such as menadione and H202 on
the GSH synthesis. Exposure for one hour to CSC depleted
intracellular GSH with the formation of GSH-conjugates. After 24
hours, the GSH levels increased significantly with an elevation of
YGCS mRNA concomitant with the induction of AP-1, ARE and SP-1
binding activities in A549 cells. Exposure of A549 cells to menadione
1100OM) for 12 hours also resulted in the transcriptional induction of
YGCS mRNA. Buthionine sulfoximine (BSO), a GSH depleting agent,
induced AP-1, ARE transcription factors binding but did not induce
YGCS mRNA expression A549 cells. These results suggest that
oxidant stress induces AP-1 and ARE binding activities which although
associated with TGCS mRNA induction in alveolar epithelial cells this
association may not be causal. Our results help to explain the
increased levels of GSH found in ELF of chronic smokers.
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P137 DIFFERENTIAL REGULATION OF SUPEROXIDE
DISMUTASES IN AN IN-VITRO MODEL FOR MACROPHAGE
DIFFERENTIATION

S. ROTONDETTO, J. ALLEN, R. KNIGHT and M. SPITERI

Lung Inflammation and Injury Research Group, School of
Postgraduate Medicine, University of Keele, England

An intricate Antioxidant Enzyme (AOE) protective mechanism
operates to protect Alveolar macrophages (AM) from oxygen free-
radical damage. Gene expression of AOE is modulated during
monocyte/macrophage differentiation in response to changing
oxidative stress brought about, for example, during inflammation.
Using an in-vitro model of monocyte/macrophage differentiation we
have evaluated Copper Zinc (CuZn) and Manganese (Mn) Superoxide
Dismutase (SOD) mRNA expression following oxidant stress with
H202 using 1 2-0-tetradecanoylphorbol-1 3-acetate (TPA) diffe-
rentiated THP-1 cells. Gene expression was assessed by Northem
analysis of total RNA using Digoxigenin-labelled cDNA probes and
chemiluminescent detection. CuZnSOD was constitutively expressed
in unstimulated THP-1 cells and down-regulated to undetectable
levels following TPA induced differentiation. In contrast, MnSOD was
undetectable in unstimulated cells and showed minimal expression
following TPA treatment. Oxidant stress with H202 at 10-9 - 10-3
M caused only a small increase in expression of CuZnSOD whilst
increasing MnSOD to a high level in a dose-dependant fashion. Our
data suggest a shift occurs in the regulation of AOE expression
during macrophage differentiation. Unstimulated cells that exhibit
monocytoid characteristics possess an AOE response well suited to
their extracellular milieu. Constitutive expression of CuZnSOD
enables responses to small but continuous fluctuations in reactive
oxygen species (ROS) production. Progression from monocytoid to
the macrophage-like phenotype of TPA treated cells is mirrored by
down regulation of CuZnSOD expression. However, differentiation is
accompanied by changing cellular function and macrophages in the
lung are equipped to deal with massive and unpredictable increases
in ROS production, such as an inflammatory episode. Oxidative
stress acts, possibly directly or through cytokine mediated
mechanisms, in the manner of a molecular switch and MnSOD
production can thus be precisely regulated to deal with such an
episode without compromising the normal increased cellular oxidant
requirements of these cells.

P139 STIMULATION OF MITOGEN-ACTIVATED PROTEIN
KINASE IN BOVINE PULMONARY ARTERY FIBROBLASTS

PH SCOTT, CM BELHAM, R PLEVIN and AJ PEACOCK

Dept. of Respiratory Medicine, Western Infirmary and Dept. of
Physiol. and Pharmacol., University of Strathclyde, Glasgow, UK
Pulmonary hypertension is associated with marked hyperplasia of
pulmonary artery fibroblasts. The stimuli for this remodelling process
are unknown but may include a number of agonists or hypoxia itself
which increases cell replication (Dawes et alAJRCMB, 1994;10:552-
9). The intracellular signalling pathways involved in this are not
understood, however, a number of pathways have been implicated in
regulating cell growth including activation of mitogen-activated protein
(MAP) kinases (Malarkey et al, BiochemJ.,1995;68:3-6). Bovine
pulmonary artery fibroblasts (BPAF) have been used to study DNA
synthesis, a measure of cell replication, and MAP kinase activity in
response to agonists which may be involved in vascular cell replication
(endothelin (ET-1), platelet-derived growth factor (PDGF) and
thrombin).
Primary cultures of BPAF, maintained in DMEM+10% calf serum and
utilised between passages 3-10, were rendered quiesent in serum-free
medium for 48 h prior to stimulation. DNA synthesis was assessed by
incoxporation of [3H]thymidine during the final 4h of 24h exposure to
agonist. Agonist-stimulated MAP kinase tyrosine phosphorylation and
mobility shift bands were determined by Western blotting with anti-
MAP kinase antibodies. MAP kinase activity was measured by in vitro
[r32P]ATP phosphorylation of the EGF receptor peptide substrate.
PDGF (20ng/ml) and thrombin (300nM) increased [3H]thymidine
incorporation (control=71 1±l26DPM; PDGF=37033±1844;
thrombin=16143±573; n=3, +SEM) and also stimulated sustained
tyrosine phosphorylation of MAP kinase in both a concentration- and
time-dependent manner. This correlated with in vitro MAP kinase
activity (PDGF-10 min=5.8±0.1 fold; thrombin-30 min=4.8±0.6
fold). ET-1 (3nM-300nM) did not stimulate MAP kinase activity or

[3H]thymidine incorporation. Hypoxia (PO2=20mmHg) increased
basal levels of [3H]thymidine incorporation and prolonged the tyrosine
phosphorylation of MAP kinase.These results suggest that activation
of MAP kinases may be involved in mitogenic signalling by PDGF
and thrombin in BPAF and may be one mechanism by which hypoxia
increases cell replication.

P138 EFFECTS OF HYPOXIA ON IP3 GENERATION AND
DNA SYNTHESIS IN BOVINE PULMONARY ARTERY
FIBROBLASTS

D Welsh, P Scott, R Plevin, R Wadsworth and A J Peacock

Pulmonary Vascular Unit, Department of Respiratory Medicine, Westem
Infirmary and Department of Physiology and Pharmacology, University of
Strathclyde, Glasgow

Pulmonary hypertension is difficult to treat because of associated pulmonary
vascular remodelling which renders the vessels unresponsive to vasodilators. It is
not known whether the remodelling is a response to hypoxia or mechanical
stress or both. We have previously shown that pulmonary artery fibroblast
replication is increased by hypoxia (Dawes et al, AJRCMB; 10:552-9, 1994) but
intracellular processes leading to this replication are not understood. We chose
to study the phosphoinositide (IP) cell signalling pathway because this is likely
to be involved in pulmonary vascular cell replication. Stimulation of
phospholipase C leads to inositol-triphosphate (EP3) generation which raises
intracellular calcium leading to cell replication. To study the effects of hypoxia
on this pathway we measured thymidine uptake as a measure of DNA replication
and IP3 generation in response to 3 agonists (Endothelin-l (ET-1), PDGF and
Thrombin) under normoxic and hypoxic conditions (P02=20mmHg). Primary
cultures of Bovine pulmonary artery fibroblasts (BPAFB) were grown in
Dulbeccos modified eagle medium (DMEM) and 10% Serum and utilised
between passages 3-10. Prior to stimulation cells were rendered quiescent for 48
hours in serum free media. DNA synthesis was assessed by incorporation of
Thymidine during the final 4 h of 24 h exposure to agonist. Mass
measurements of IP3 were by the method of Palmer et al (Cell Signalling, 1,
147-156, 1989). Stimulated cells were harvested and amounts of endogenous
IP3 produced were assayed by competitive displacement of [3H]IP3 binding to
bovine adrenal-cortex microsomes, quantified using an IP3 standard curve.
Thymidine incorporation was increased by hypoxia (p<0.05) in both
unstimulated and stimulated cells, see table. (values in counts per minute (CPM)

Normoxia (mean ± SD) Hypoxia
Control 711 126 3117 87
PDGF (30 ng/mli) 37033 + 1849 42709 ± 2508
Thrombin(3xj0O7M) 16143 + 573 23502 ± 1642
ET-1 (10-SM) 1566 7 5526 28
Peak IP3 levels occurred between 10 and 30 seconds following stimulation in
both normoxic and hypoxic cells. Hypoxia caused a rise in IP3 in control cells
and also increased the effects of PDGF and Thrombin but not ET-1. Control
levels rose by 49 ± 2%. Agonist stimulated levels rose as follows: Thrombin
200%, PDGF 114% and ET-1 23%. In conclusion hypoxia stimulated
replication of pulmonary artery fibroblasts and also increased the activity of the
PI pathway. Activation of the PI pathway may be one mechanism by which
hypoxia increases replication of pulmonarv artery cells.

P140 THE REGULATION OF TNF- a IN SUBJECTS WITH
PULMONARY MANIFESTATIONS OF SYSTEMIC
SCLEROSIS (SSc)

A.Hancock and A.B.Millar

Lung Research Group, Department of Medicine, University of
Bristol, Southmead Hospital, Bristol BS10 5NB

Interstitial pulmonary fibrosis is becoming an increasing cause of
morbidity and mortality in patients with rheumatological
disorders, such as systemic sclerosis (SSc). Approximately 50%
of these patients develop lung disease. In the normal lung, the
alveolar macrophage (AM) produces TNF-a protein in response
to antigenic challenge, which is down-regulated by subsequent
addition of IL-10. However preliminary evidence suggests that
this regulatory mechanism fails in the lungs of patients with SSc.
This has been previously shown by our protein data. Recently
we have been examining the production of TNF-a mRNA in
AMs and Peripheral Blood Monocytes (PBMs) of normal and
disease lung patients. Using RT-PCR we have measured the
amount of product from 20,000 cells by densitometry. The
results for the SSc patients, expressed as a mean, are as follows;

PBM AM
CONTROL 0.03 0.563
LPS(lOug/ml) 0.094 0.693
IL-10(10ng/ml) 0.03 0.640
LPS/IL-10 0.091 0.719

It can be seen that the control AMs express 19 times more
TNF-a mRNA than the PBMs. While the PBMs show normal
regulation we have found thatAM mRNA levels have been a
reflection of the protein data and hence we hypothesise that the
regulatory mechanism has failed at the transcription leveL
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P141 GENERAL PRACTITIONER (GP) MANAGEME:NT
OF LOWER RESPIRATORY TRACT INFECTION (LRTI)
IN THE UK

M A WOODHEAD, G GIALDRONI GRASSI, G J HUCHON, P
LEOPHONTE, F MANRESA and T SCHABERG

Manchester Royal Infirmary, Oxford Road, MANCHESTER M13
9WL

We have conducted a survey of the management of LRTI in 5
European countries and present here the results for the UK. In
December 1993, a questionnaire was administered by a poll
organisation, SOFRES, to a representative sample of 120 UK
GPs. Data was sought on the last four adults seen for LRTI. 480
cases were studied; mean patient age was 55 (SD21) years and the
M: F ratio was 0.8. Clinical diagnoses were pneumonia (CAP-
17.90!o), acute bronchitis (AB-35.8%), exacerbation of chronic
bronchitis (ECB-20.6%) and viral RTI or flu (VRTI-24.6%). 91%
were manged at home. 12% of patients received no antibiotics,
ranging from 6.1% of those with ECB to 18.6% of those with
VRTI. First-line antibiotics were penicillins (38%), macrolides
(14%), cephalosporins (14%), co-amoxiclav (13%), quinolones
(8%) tetracyclines (7%) and sulphonamides (6%). In CAP
macrolides (25%) and quinolones (13%) were used more and
tetracyclines (0%) and penicillins (23%) less compared to other
clinical groups. Inital antibiotic was changed in 17% of cases,
most commonly for treatment failure. 82% were managed without
investigation, chest radiographs were performed in 13.4%, white
cell count in 7.7% and sputum examination in 6.3%; the results of
which influenced treatment in 2.6%, 0.5% and 1.6% of cases
respectively. In conclusion GPs manage most adults with LRTI at
home and without recourse to investigation. Antibiotics continue
to be used for conditions likely to have a viral aetiology. (The
study was supported by a grant from RhoneDPC).

P143 A PROSPECTIVE STUDY OF THE CHOICE
OF ANTIBIOTIC FOR ACUTE RESPIRATORY ILLNESS
IN GENERAL PRACTICE.

MACFARLANE J.T., HOLMES W.F., MACFARLANE R.M.

Respiratory Infection Unit, Nottingham City Hospital. NG5 1PB

1,021 adults presenting to 111 GPs with acute chest symptoms
including cough were studied. 764 (75 %) were prescribed anti-
biotics for a median duration of 7 days (7 days in 50%; 5 days
39%, 10 days 3%). Amoxycillin (A) was the commonest antibi-
otic used (58% of cases overall) and was the first choice in all
situations except where the patient had received antibiotics for the
same illness in the previous two weeks when only 13% received
A. Macrolides (usually erythromycin) were used in 17%, except
where antibiotics had been used in the prior two weeks, when use
doubled. Other groups of antibiotics were used in 25%. co-
amoxiclav (10% of total), cephalosporins (6%), quinolones (3%)
and trimethoprim (1 %) were more commonly used in those pa-
tients with chronic lung disease, "mucky" sputum, chest signs on
examination and where the GP felt antibiotics were
probably/definitely indicated. However, 14% of previously well
patients received one of these choices. Nearly half who had
received antibiotics in the prior two weeks received a prescription
from this group. Tetracycline use (5% of total) was higher in the
presence of clear or absent sputum, a clear chest examination and
where the GP felt antibiotic was not indicated.

We conclude that, although amoxycillin remains the commonest
choice in a half of cases, of particular note is the rise in the use
of newer classes of antibiotics, sometimes as first choice agents
even in previously fit individuals.

Supported by a research grant from Rhone-Poulenc Rorer.

P142 FACTORS AFFECTING A GENERAL
PRACTITIONER'S (GP) DECISION TO PRESCRIBE AN
ANTIBIOTIC FOR ACUTE CHESTSYMMS INCLUD-
ING COUGH, IN ADULTS.

MACFARLANE J.T., HOLMES W.F., MACFARLANE R.M.

Respiratory Infection Unit, Nottingham City Hospital. NG5 IPB

Acute respiratory symptoms are one of the commonest causes of
GP consultations. Over 20 years ago, Howie (Qwie JGR et al.
J.R. Coll Gen Pract 1971; 21: 657-663) demonstrated a marked
variation by GP's in the use of antibiotics in this situation. He
encouraged doctors to provide fewer prescriptions and more
education. We have investigated current practice with 111 GPs
who participated in a prospective study of 1,021 adults (median
age 49 years; female 60%). Antibiotics were prescribed to 764
(75%). For patients prescribed an antibiotic, the GP felt that it
was defritely indicated in less than one tiird of cases and in one
fifth was considered probably/definitely not indicated. For those
not prescribed an antibiotic, the decision was clearer with two
thirds of GP's being certain that antibiotics were definitely not
indicated. Factors that increased the odds of receiving an antibi-
otic prescription included underlying disease present, the
presence of shortness of breath, or wheeze, or fevers, "mucky"
sputum, signs on chest examination, GP description of the illness
"as lower respiratory infection" or "not viral" and "other
factors". These other factors, present in over half of treated
patients, included patient pressure, social factors, prior experi-
ence with the patient and GP work pressure and influenced pre-
scribing even if the GP felt an antibiotic was not indicated. No
association was noted with the age of the GP or of the patient,
recent antibiotics, duration of symptoms or day of week.

We conclude that antibiotics continue to be prescribed frequently
for acute chest symptoms and the decision to prescribe and the
confidence with which the GP makes that decision is a complex
interaction between patient, doctor and disease.

Supported by a research grant from Rhone-Poulenc Rorer.

P144 ANALYSIS OF PATIENTS UNDER 65 YEARS DYING
FROM PNEUMONIA IN SCOTLAND

M R KERR, J H WINTER and D HENDERSON*

King's Cross Hospital, Dundee and "Information and Statistics
Division, Common Services Agency, Edinburgh

A list of deaths registered as due to pneumonia in 1991, in Scotland,
in subjects between the age of 15 and 65 years was obtained from
the Information and Statistics Division of the Common Services
Agency. Permission to audit the notes was requested from the
physician in charge. 133 casenotes were obtained and analysed. Of
these, 92 patients were accepted as having died from their
pneumonia and their further analysis is presented. The majority of
patients were male and smokers. 59"/o of patients were admitted to
District General Hospitals. A potential aetiological organism was
identified in 52% of patients but a definite aetiology was established
in only 21% patients. Only 8% of patients had no history of
underlying disease. 30%/o of patients had a history of alcohol excess,
33% of cardiac disease, 23% neurological disease, 17% respiratory
disease, 17% gastro-intestinal disease and 12% diabetes. The
frequency of recognised risk factors for death in pneumonia such as
confusion, involvement of both lungs, hypotension, raised
respiratory rate, high blood urea was high. Nearly all patients
received treatment with oxygen and intravenous fluids and the
majority of patients received antibiotics, the main exceptions being
due to death occurring very soon after admission to hospital. 67% of
patients died on gener medical wards. Although it is difficult to
judge prognosis from hospital notes, it was thought that at least 35%
of patients were likely to survive more than 5 years had their death
not occurred from pneumonia. We conclude that alcohol and
smoking are avoidable factors which contribute to death from
pneumonia. Young patients dying from pneumonia demonstrate
recognised risk factors for death but a minority are transferred to the
intensive care unit. Standardisation of management may improve
patient care.
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P145 HOW SUCCESSFUL ARE WE IN ADMINISTERING
PROPHYLAXIS AGAINST PNUEMOCYSTIS CARINII
PNEUMONIA (PCP) IN PATIENTS WITH.HIV INFECTION?

C KNOWLES, C S BRADBEER and N T BATEMAN

Harrison Wing, St. Thomas' Hospital, London SEl 7EH

The CDC in Atlanta recommend the use of prophylaxis against PCP.
Objective: To investigate the success of primary and secondary

PCP prophylaxis and identify any reasons for failure.
Methods: According to clinic guidelines, patients with CD4

counts < 200 cells/mm3 should receive primary PCP prophylaxis and
all patients who have had PCP should receive secondary prophylaxis.
A retrospective case note review between 1/4/94 and 31/3/95 was
carried out to assess: 1) How many eligible patients were offered
prophylaxis, 2) How many admitted to non-compliance, 3) Whether or

not PCP occurred. 239 patients were identified as having CD4 counts
< 200 cells/mm3 during this period.

Results: 166 case notes were reviewed. 155 (93.4%) were

taking PCP prophylaxis. A further 6 patients were offered prophylaxis
(1 refused, preferring homeopathic medicine, 5 decided to wait). 4
other eligible patients failed to attend any follow-up appointments. In
only 1 patient did PCP prophylaxis appear not to have been discussed.
There were 11 cases of PCP during this period. 3 of these had been
poorly compliant with prophylaxis and 1 had refused prophylaxis
altogether. 2 cases occurred in patients who appeared to be compliant
with prophylaxis (1 receiving co-trimoxazole and 1 receiving inhaled
pentamidine). The remaining 5 cases occurred in patients who
presented to the clinic for the first time with established PCP and thus
could not have been offered prophylaxis.

Conclusions: 165 of the 166 eligible patients were offered PCP
prophylaxis. 6 out of 165 refused prophylaxis altogether. 6 clinic
attenders developed PCP and 5 cases of PCP occurred in patients not
known to the clinic.

P147 TUBERCULOSIS (TB) IN THE POST SANATORIUM ERA: THE
NATURE AND DURAT1ON OF CURRENT ADMISSIONS (1992-94) TO A

BIRMINGHAM (UK) HOSPITAL

H MOUDGI, B TAYLOR, and D HONEYBOURNE

The CityHospitl NHS Trns, Ducgey Road, Birminianm (UK)
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P146 AN AUDIT OF COMMUNITY-ACQUIRED
PNEUMONIA ADMITTED TO HOSPITAL IN THE UK

J H WINTER

Kings Cross Hospital, Clepington Road, Dundee, for the Pneumonia
Subcommittee of the Research Committee of the British Thoracic
Society.

Members of the British Thoracic Society were invited to contribute
to an audit of community-acquired pneumonia admitted to hospital.
They were asked to fill out an audit check-list retrospectively from
the case records of the first four consecutive patients of any age and
the first death from pneumonia and under 65 years admitted to their
unit/hospital for two periods, one starting Oct 1 1992 and the other
Oct 1 1993. 345 completed check-lists were received, 75% from
district general and 25% from teaching hospitals. Very few
units/hospitals identified a death from pneumonia in a patient under
65 years. The respiratory rate, diastolic blood pressure, blood urea
and arterial partial pressure of oxygen were recorded in 62%, 96%,
93% and 53% of patients respectively. The results of blood culture,
sputum culture, acute serology and convalescent serology were
recorded in 71%, 56%, 38% and 14% respectively; 9% of blood
cultures and 12% of sputum cultures yielded a pathogen. Almost all
patients received one or more antibiotics, and of those patients in
whom the time of administration was recorded, the majority received
the first dose within 4 hours. Oxygen treatment was recorded in 76%
of patients and intravenous fluids in 83%. 18 patients were admitted
to an intensive care unit the majority on the first day of hospital
admission, in 4 patients this was an elective admission, in 7 an
emergency and in 7 the reason was not recorded. The hospital
mortality was 16%. 56% of the survivors were reviewed in the out-
patient clinic where two thirds had a chest X-ray recorded. This
survey of recent hospital practice of the management of community-
acquired pneumonia provides a baseline for the discussion of guide-
lines for the rational assessment and treatment of community-
acquired pneumoma.

P148 A TEN YEAR REVIEW OF MYCOBACrERIAL INFECTION
IN A LOW PREVALENCE AREA

C S THOMPSON and N M FOLEY

Respiratory Unit, Royal United Hospital, Bath BAI 3NG

The incidence of tuberculosis in many western countries has remained static
or shown a slow increase since the mid 1980s. The Wessex Region of the
UK has had a low incidence of tuberculosis for many years, resulting in
abolition of the schools vaccination programme in the early 1980s. We have
retrospectively studied the incidence of culure positive mycobacterial disease
in the area of the Bath District Health Authority from January 1985 to
December 1994 inclusive. This is an area with a very small ethnic minority
population and low HIV prevalence. All culture results of mycobacterial
infection, either M. tuberculosis (MTB) or non-tuberculous mycbacteria
(NTBM) are included. There were 151 cases in total. (See table) 105 cases
(69.5% were of MTB. Of these, 87% were pulmonary disease. Only 4
isolates were resistant to first line therapy 3 to Lsoniazid and I to both
Isoniazid and Rifampicin. 3 of these patients acquired their infection
abroad. HV testing was not offered routinely to patients with TB. One
patient was known to be HIV antibody po6itive, two with high risk bfctors
were negative. 57 of the 105 patients with MTB were aged over 65.

YEAR 85 86 87 88 89 90 91 92 93 94 Total

MTB 13 10 11 13 11 13 8 11 9 6 105

NTBM 6 3 4 4 3 8 5 3 4 6 46
NTBM infection occurred across the age spectum, although the majority of
cases were aged over 46 years. A total of 10 different mycobacteria were
identified in 46 cases. The most common was M. avium but this infection
was seen mainly in children (6/10 cases). Unusually, 25 of the 46 cases of
NTBM were extrapulmonary. The overall incidence of mycobacterial
infection in our area has remained stable over ten years although the
proportion of infection caused by NTBM has increased in the last 5 years.

A87

 on M
ay 22, 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
51 on 1 D

ecem
ber 1995. D

ow
nloaded from

 

http://thorax.bmj.com/

