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Paediatric asthma best practice not only includes
prescribing the correct therapeutic mix based on consensus
guidelines, but also reducing therapy once control has
been achieved. Clinicians should also be aware that
asthma in young children is a heterogeneous entity, and a
beneficial response to bronchodilators and/or inhaled
steroids is not inevitable. In general, preschool children
and infants should not be prescribed inhaled
corticosteroids above 200 mg beclometasone dipropionate
equivalent twice a day, or regular oral steroids, or long
acting b2-adrenoceptor agonists. New therapies such as
anti-IgE antibodies are on the horizon, but these are
unlikely to replace the established drug combinations.
More likely is that the delivery of established drugs will
become more convenient (for example, once a day inhaled
corticosteroids, or season dependent prophylactic
therapy).
...........................................................................

T

he incidence and prevalence of asthma in
children has increased over the last three
decades.1 New cases of paediatric asthma are
currently running at 70 per 100 000 for the
preschool age group, and 50 per 100 000 for older
children.1 There are many sources of information
on how to treat asthmatic children, but the
British Guideline on the Management of
Asthma, published in 2003 by the British
Thoracic Society is particularly useful.2 This
guideline was developed using the rigorous
methodology developed by the Scottish
Intercollegiate Guidelines Network, and draws
heavily on the conclusions of systematic reviews.
The present review uses the British Thoracic
Society guideline where appropriate, but also
discusses the uncertainties in the published data,
and includes personal practice points.

ASTHMA PHENOTYPES
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Epidemiological data strongly suggest that there
are different phenotypes of paediatric asthma
composed of distinct clusters of risk factors,
symptom patterns, and outcomes; and that the
phenotype mix changes with age. Drawing on
data from a large birth cohort study,3 Martinez
has identified at least two asthma phenotypes in
children under 6 years of age.4 First, ‘‘transient
wheezing of infancy’’—characterised by brief
episodes of wheeze triggered by viral colds,
starting in the first months of life and, in the
majority, resolving by 6 years of age (alternative
labels are ‘‘wheezy bronchitis’’ or ‘‘preschoolviral wheeze’’). The second phenotype, is ‘‘atopic

asthma’’; this is an entity strongly associated
with IgE mediated immune responses to aeroallergen, and one that constitutes the majority of
school age asthmatics.4 Other studies have lent
support to Martinez’s view that transient wheeze
and atopic asthma are distinct phenotypes. For
example, in the 1960s, researchers in Melbourne,
Australia, recruited children with (i) mild and
severe ‘‘wheezy bronchitis’’ (similar to ‘‘transient
infant wheeze’’), (ii) mild asthma (wheeze with
and without colds), and (iii) severe asthma.
Longitudinal follow up showed that children
with wheezy bronchitis were asymptomatic as
adults. In contrast, children with severe asthma
(wheeze with and without colds starting at 3
years of age and continuing to at least 10 years)
had a significantly increased risk of wheeze
continuing into adult life,5 especially if there
were atopic features such as hay fever, or a
positive skin test to aeroallergen.6 Taken
together, these data suggest that there is a
marked heterogeneity of asthma phenotypes in
preschool children. However it is important to
note that the minority of wheezy preschool
children will continue wheezing into school
age. This group forms the majority (up to 80%)
of ‘‘atopic’’ school age asthmatics.7 There is a
third possible phenotype of preschool asthma:
‘‘post-respiratory syncytial virus (RSV) wheeze’’.
This describes infants between 3 and 18 months
of age who develop episodic or persistent wheeze
after RSV bronchiolitis4; a distinct clinical syndrome characterised by acute tachypnoea, and
wet cough and widespread crackles.8 Clinical
RSV bronchiolitis undoubtedly increases the risk
of subsequent wheeze.9 However this does not
necessarily mean that RSV causes preschool
wheeze since there may be common risk factors
such as reduced lung function10 that predispose
both to symptomatic RSV bronchiolitis (and an
increased risk of hospital admission) and continued episodes of wheeze after RSV.
Since there is no accurate way of predicting
whether wheeze in a preschool child will persist
or resolve, discussion on outcome with parents
must be statistical. A wheezy infant ,2 years has
a 60%–70% chance of stopping wheezing in early
childhood and never developing atopic asthma.
For a child from 2–6 years, and the wheeze is
almost exclusively viral triggered, it is still
unlikely that the child will wheeze into school
age. If a child is around 6 years and is still
wheezing, there is an increased chance of atopic
Abbreviations: BDP, beclometasone dipropionate; FEV1,
forced expiratory volume in one second; LABA, long
acting b2-adrenoceptor agonist; pMDI, pressurised
metered dose inhaler; PEF, peak expiratory flow; RSV,
respiratory syncytial virus
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PATHOGENESIS
Bronchial biopsy specimens in adults show that the
inflammatory substrate of atopic asthma is increased activation of ‘‘Th2’’ lymphocytes.12 These cells release cytokines
that promote the terminal differentiation of committed
eosinophil precursors, activate mature eosinophils to release
histotoxic mediators, and enhance the recruitment of
circulating eosinophils into the lung.13 A hallmark of adult
atopic asthma is therefore increased numbers of eosinophils
in the airway and bronchial mucosa.14 Increased numbers of
eosinophils have also been found in the lower airways of
school age children with asthma,15 and it is reasonable to
assume that the inflammatory substrate (and therefore
phenotype) of asthma in the majority of adults, school age
children, and teenagers is similar. In contrast, the inflammatory substrate of transient wheeze in the majority of
preschool viral wheeze is probably not the same as atopic
asthma. For example, persistent airway eosinophilia is not
present in the airways of preschool children with episodic
wheezing during winter colds.16

DIAGNOSIS
Clinical
When taking the history from the parents and child, the
clinician should ask details of past and current symptoms,
symptom pattern, precipitating and aggravating factors, and
the impact of symptoms on the child and family (fig 1). In
older children, it is also useful to ask what they want
treatment to achieve. A history of dry cough (especially at
night), wheeze, shortness of breath, and chest tightness
made worse by viral colds, passive smoke, exercise, changes
in weather, crying, and laughing are hallmarks of atopic

Presenting features
• Wheeze
• Cough
• Breathlessness
• Noisy breathing

Detailed history and physical
examination
• Positive features
• Pattern of illness
• Severity/control
• Differential clues

asthma in school age children. A high level of suspicion of
asthma is necessary, since not all parents can identify wheeze
in their child. On the other hand, a diagnosis of asthma
should initially be regarded as provisional. Persistent wet
cough, failure to thrive, cyanosis, clubbing, dysphasia,
abnormal voice, inspiratory stridor, and failure to respond
to asthma therapy are warning signs that there may be an
alternative diagnosis such as cystic fibrosis, foreign body
aspiration, or immunodeficiency.
Objective evidence
Before starting potentially long term therapy it is important
to try and obtain objective evidence of reversible bronchoconstriction. Most children can accomplish a forced expiratory manoeuvre by 7 years of age, and spirometry will detect
those who have significant bronchoconstriction, at least on
the day of consultation. ‘‘Baseline’’ bronchoconstriction is
defined as a ratio of forced expiratory volume in one second
(FEV1) to forced vital capacity of ,75%, or a ‘‘concave’’
expiratory flow/volume curve. If this pattern is present, a
short term b2-agonist should be given and spirometry
repeated 15 minutes later (fig 2). A .9% improvement of
the FEV1 (% predicted) after bronchodilator is strong
evidence for asthma.17 Occasionally bronchodilator responsiveness can be found in children whose baseline lung
function appears to be in the ‘‘normal’’ range. These children,
in retrospect, have significant restriction superimposed on
supranormal lung function. Many of the symptoms of
asthma in school age children are a result of bronchial
hyperreactivity. Significant bronchoconstriction can therefore
be induced by inhalation of metacholine or hypertonic saline
at a lower threshold in asthmatics—even during asymptomatic periods. However pharmacologically induced bronchoconstriction is rarely used in routine clinical practice. In
contrast, a drop in peak expiratory flow (PEF) after treadmill
exercise is helpful if exercise induced symptoms are reported,
and no other objective evidence for asthma can be found. PEF
variability (morning, evening, and after bronchodilator levels
compared to ‘‘personal best’’) using a mini-flow meter is not
accurate enough for diagnosis, but sometimes has a role in
assessing response to therapy. In preschool children, wheeze
on auscultation is often the only objective sign of asthma.2 In
this age group, a short trial of inhaled b2-agonist and/or a
short course of oral corticosteroid may be the only alternative
diagnostic option.7 It is important to note that many nonasthmatic conditions, such as non-atopic cough or bronchitis,
are self limiting, and may therefore appear to improve during
a trial of asthma therapy.

8

Probably

Investigate or question,
to seek
• Causal factors
• Exacerbating factors
• Complications
• Co-morbidity

Possibly

Differential diagnostic
tests and/or trials of
asthma therapy

Asthma likely

Devise/revise
therapeutic plan
Figure 1 Diagnosis of asthma in children.
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Figure 2 An expiratory flow/volume loop showing bronchial
obstruction in a 14 year old boy. The FEV1 is 70% of predicted from
normal values. There is a ‘‘concave’’ appearance of the loop strongly
suggestive of small airways obstruction; 15 minutes post-salbutamol, the
loop moves towards the normal predicted pattern and the FEV1 increases
by 31%.
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asthma, but even then in later childhood a substantial
minority will become asymptomatic.11

Management of paediatric asthma

537

Step 2

Goals
The aim of treatment is to eliminate cough, wheeze, difficulty
breathing, and night-time waking with wheeze or cough, and
re-establish normal activity levels with no acute deteriorations that need medical help, no school absences, and normal
level of lung function.7 The less obvious markers of asthma
should also be addressed. These include periods of fatigue
after exercise (typically the child will look pale and has to sit
after play at levels below that of its peers), activity avoidance,
and general complaints of ‘‘not felling well’’.

The next step is the introduction of inhaled corticosteroids,
and is indicated if the requirement for a short acting b2agonist is more than once a day.2 Some children with less
frequent usage may also benefit from this upwards step.
Inhaled corticosteroids have no intrinsic bronchodilating
properties, but reduce airway responsiveness, improve lung
function, and reduce day-to-day symptoms.21 Three steroid
preparations are currently licensed for paediatric use in the
UK: beclometasone dipropionate (BDP), budesonide, and
fluticasone propionate. BDP via pressurised metered dose
inhaler (pMDI) is the reference compound (that is, guideline
doses are expressed as BDP equivalents). Mass for mass, BDP
and budesonide are approximately equivalent for clinical
benefit, whereas half the mass of fluticasone is required for
similar beneficial activity.2 The starting dose for children over
12 years of is 200 mg equivalent of BDP twice a day, and for
100 mg equivalent of BDP twice a day for both 5–12 year olds,
and those under 5 years.2 All inhaled corticosteroids have the
potential to cause systemic side effects, but unwanted effects
can be reduced if the swallowed drug is not absorbed into the
systemic circulation. Systemic bioavailability from the gut
varies with corticosteroid preparation: ,1% for fluticasone
propionate, 20%–30% for BDP, and 11% for budesonide.22
However, when the correct delivery device is combined with
the correct technique, adverse effects on adrenal function and
growth are rare for all preparations. Since there is little
difference in the risk/benefit ratio between BDP, budesonide,
and fluticasone propionate when used correctly, the Drugs and
Therapeutics Bulletin concluded in 1999 that a daily maintenance dose of up to 200 mg BDP twice a day ‘‘seems a good
choice’’.22
The British Thoracic Society guideline does not give clear
advice on whether inhaled corticosteroids are indicated for
preschool child with frequent episodes of viral triggered
wheezing, although a systematic review by McKean and
Ducharme found no evidence that regular low dose inhaled
corticosteroids were effective for this phenotype.23 Indeed,
inhaled corticosteroids are ineffective in the treatment of
post-RSV wheeze.24 Since the possibility of a responsive
preschool subgroup has not yet been excluded (that is, the
minority with atopic asthma), low dose inhaled corticosteroids continue to be recommended for persistent wheeze in
young children.

Avoidance of triggers
Although environmental modulation is superficially an
attractive option, the evidence that it significantly contributes
to asthma control is limited.2 House dust mite reduction is
unlikely to upset to children, and allergen impermeable
mattress and pillow covers may be recommended if the skin
prick test to house dust mite is positive.2 In contrast, the
removal of a pet from an asthmatic child with skin prick test
reactivity is more problematic. If skin prick reactivity to
animal dander is present, and asthma control can be achieved
with moderate level of therapy, it may be less traumatic to
recommend that pets should be kept out of the child’s
bedroom and off upholstered furniture. All parents who
smoke should be regularly told that passive smoke exposure
exacerbates asthma, and provided with cessation advice, or at
least smoke outside the home.
Drug therapy
Drug therapy is the mainstay of asthma management.
Unbiased information sources on asthma therapies include
the Cochrane Airways Group reviews, the Drug and Therapeutic
Bulletin (published by the Consumers’ Association), and the
British Guideline on the Management of Asthma.2 Treatment
of asthma in adults is extensively reviewed in a recent
Postgraduate Medical Journal article by Green et al.18 Indeed
there is overlap between asthma management in the adults
and children. For example, the recent British Thoracic Society
guideline2 considers the management of children over 12
years of age to be similar to adults. In this guideline,
management is divided into five ‘‘steps’’. These map
approximately onto the symptoms categories described by
Green et al for adults,18 that is, ‘‘mild intermittent’’, ‘‘mild
persistent’’, ‘‘moderate persistent’’, and ‘‘severe persistent’’.
Differences in the therapeutic approach do exist between
adults and children because of the lack of data from young
children, concerns about the effects of corticosteroids on
growth, and the overrepresentation of the ‘‘non-classical’’
asthma phenotypes in young children which prevents
extrapolating data from trials in adults.

Step 1
For children of all ages with mild infrequent symptoms
(step 1), ‘‘as required’’ (that is, only when symptomatic)
short acting b2-adrenoceptor agonist bronchodilators
(salbutamol or terbutaline) are recommended. There is no
additional benefit of regular short acting b2-agonists
during asymptomatic periods.19 Although bronchodilators
are recommended for children up to 2 years of age,2 a
Cochrane review concluded that there is no clear benefit of
using short term b2-agonists in the management of recurrent
wheeze in the first two years of life.20 One problem with this
review (and systematic reviews in general) is that there
responsive subgroups may be overlooked. Thus, if a young
child has active wheeze, it is very useful to document the
clinical response to an adequate dose (4–6 puffs) of short
term b2-agonist. This clinical test undoubtedly detects some
very young children with significant bronchodilator responsiveness.

Entering step 3
If asthma control is inadequate, the next option is to either
increase inhaled steroid, or to add a long acting badrenoceptor agonist (LABA). Salmeterol and formoterol
are LABAs with a duration of action of at least 12 hours. The
current consensus is that the risk/benefit ratio is in favour of
adding in a LABA before increasing the steroid dose.2 LABAs
are not licensed for children under 6 years, although there is
some pilot data suggesting that they are effective.25 Children
receiving a LABA with inhaled corticosteroids should
continue with a ‘‘as required’’ short acting b2-agonist.
Formoterol has a more rapid onset than salmeterol, and
can also be used in place of a short acting b2-agonist before
exercise. This option is not generally appreciated, but care
must be taken that the inhaled corticosteroids are continued.
If a LABA has no effect within 2–3 weeks, it should be
stopped and the inhaled steroid (BDP) dose increased to
400 mg twice a day for children .12 years, or 200 mg twice a
day for 5–12 year olds. A more common scenario is that the
LABA has some effect, but additional control is still required.
In this case, the LABA should be continued and the steroid
dose increased (to the above levels). In reality, adding in a
LABA and increasing the steroid dose is frequently done at
the same time. LABAs and corticosteroids are now available
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Other options within step 3
Before moving onto the highest inhaled steroid doses that it
is reasonable to give (that is, step 4), there is the option of
trying ‘‘add on’’ therapies. These do not replace the
combination of LABA and inhaled steroid, unless the LABA
is ineffective. Montelukast (Singulair) blocks the action of
the potent bronchoconstricting cysteinyl leukotrienes, and is
the only leukotriene receptor blocker that is licensed across
the paediatric age range. Montelukast is given orally and is
active for up to 24 hours. A Cochrane review which examined
the efficacy of all antileukotriene agents as ‘‘add on’’ therapy
concluded that, ‘‘although this class may slightly improve
control, there is insufficient evidence to firmly support the
use of licensed doses of LTRAs as add on therapy for inhaled
corticosteroids’’.26 However, montelukast has few major side
effects apart from headache and abdominal pain (although
the British National Formulary cautions on the Churg-Strauss
syndrome27), and it is reasonable to assess a four week course
in all children in whom the combination of a LABA and
corticosteroid has not achieved adequate symptom control. If
no beneficial effect is apparent after this period, montelukast
should be stopped. As discussed previously, montelukast is
the only ‘‘add on’’ option at step 3 in children in the 2–5 year
age range.2
In the past theophylline was used for paediatric asthma,
but has now fallen out of favour because of its dangerous side
effects in overdose. To date, there is no systematic review for
its use as an add on therapy in children over 5 years where
LABA have failed to improve symptoms (the guideline
indication). However, a direct comparison between LABAs
and oral theophylline concluded that LABAs were more
effective, and were associated with fewer side effects.28 Slow
release oral theophylline therefore tends to be reserved for
‘‘difficult’’ asthma.

Steps 4 and 5
Step 4 is the introduction of high dose inhaled corticosteroids
(1000 mg BDP equivalent twice a day for .12 years, and
400 mg BDP equivalent twice a day for 5–12 years). Gut
absorption of corticosteroids becomes more significant at
higher steroid doses, and substituting BDP with budesonide
or fluticasone propionate is justifiable at this stage. For
preschool children, step 4 is referral to a respiratory
paediatrician. Step 5 in all children above 5 years of age, is
the addition of daily or alternate day oral corticosteroids in
the lowest dose to provide adequate control. There is no ‘‘step
5’’ for preschool children in the British Thoracic Society
guideline. In general, great care should be exercised when
exceeding licensed doses of inhaled corticosteroids.
Stepping down
Regular follow up is essential after starting long term
medication with the frequency of visits depending on
symptom severity. If asthma has been well controlled for
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three months, the stepping up strategy should be reversed.
After each downwards step, parents and children should be
warned to be on the look out for subtle increases in
symptoms. An increase in short term b2-agonist usage is a
more obvious sign that therapy reduction has failed. Stopping
inhaled corticosteroids would seem a difficult decision.
However, it is not uncommon to find that parents/children
have decided on their own to stop corticosteroids after long
asymptomatic periods.
Acute asthma
Inhaled short acting b2-agonist are the primary therapy for all
‘‘attacks’’ of paediatric asthma. Short acting b2-agonists via
pMDI can be given by parents every four hours for
moderately severe acute wheeze. A short 3–5 day course of
oral corticosteroids may also hasten recovery from a
moderate exacerbation in children .6 years. A written plan
should be issued for attacks, even though self management
plans per se have not been ‘‘proved’’ to be effective in
improved adherence and clinical outcome.29
The approach to the management of acute asthma in
hospital is similar for all children. Nebulised salbutamol or
terbutaline can be used instead of pMDI delivery for severe
wheeze, and this delivery method is useful when supplemental oxygen is required. However, attacks may also be
managed by short acting b2-agonist via pMDI and spacer.30 If
initial response to the initial inhaled short acting b2-agonist
is poor, ipratropium bromide (an anticholinergic agent) gives
additional benefit31 and a mixture of short acting b2-agonist
and ipratropium bromide should be initially given every
20 minutes. Since ipratropium can cause nausea in children,
four hourly use is preferred for milder attacks. Systemic
corticosteroids given within one hour of presentation also
reduces clinical severity,32 although there is no clear evidence
for an beneficial effect in preschool children. For very severe,
life threatening asthma, a bolus of intravenous salbutamol
may help. This can be followed by a continuous infusion of
salbutamol, under intensive care conditions. Another option
for a severe attacks is intravenous aminophylline followed by
continuous infusion. A recent study has shown no difference
between intravenous aminophylline and a bolus of salbutamol in severe paediatric asthma.33 Either therapy, but not
both, is therefore currently acceptable.34 Intravenous magnesium sulphate, as a slow infusion, can provide additional
bronchodilation when given in conjunction with standard
bronchodilating therapies. A systematic review of intravenous magnesium, which included two paediatric trials,
concluded that it appears to be safe and beneficial in acute
severe asthma.35 This therapeutic option should therefore
should be reserved for children with severe attacks that
respond poorly to standard therapy.
Difficult asthma
This label indicates that a child should be reviewed in a
specialist clinic.36 Some difficult asthmatics are compliant,
and generally well controlled, but have sudden life threatening attacks. Others are non-compliant (this includes parents
not delivering therapy) despite a high level of day-to-day
symptoms. A third group is barely controlled by maximum
doses of oral corticosteroids, despite good compliance.
Assessment has to be tailored to the individual child. The
diagnosis should be questioned again: could there be a comorbidly due to bronchiectasis, gastro-oesophageal reflux,
cardiac arrhythmias, anaphylaxis, or psychological issues?
Additional markers of asthmatic inflammation may be
helpful. These include exhaled nitric oxide and induced
sputum, although they remain research tools. Future
research will assess whether tailoring therapy to the underlying inflammatory phenotype rather than symptoms alone,
provides better asthma control—that is, increasing inhaled
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in fixed combinations; fluticasone propionate and serevent
(as Seretide), and formoterol and budesonide (as Symbicort).
These are slightly more convenient for parents and children,
and are cheaper to the NHS. Children should be transferred
onto a combination when the steroid and LABA dose has
been established separately.
It is not surprising that preschool children with suboptimal
control on low dose inhaled corticosteroids present a clinical
problem (that is, step 2 and beyond), since LABAs are not
licensed for this age group. Furthermore, the maximum dose
of corticosteroids that can be prescribed before specialist
respiratory referral should be considered is only 200 mg twice
a day (BDP or equivalent). The only option for ‘‘add on’’
therapy in the 2–5 year old group is a leukotriene receptor
antagonist (see below).
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Drug delivery devices
Inhaled drugs are the mainstay of asthma treatment. The
pMDI and spacer combination remains the gold standard
delivery device for children. A mask should be added to the
spacer in young children.37 More portable devices include the
breath actuated MDI and dry powder inhalers. There are no
major difference in drug delivery when these different
systems are used correctly.2 Most children and parents
remain happy with the pMDI and spacer for twice a day
use, but a portable device for ‘‘as required’’ inhalation is often
appreciated. Nebulised therapy is reserved for severe acute
asthma, and the occasional child who has a tantrum
whenever the spacer is placed near its face (budesonide is
available as a nebulised solution). Since the clinical effect of
short acting b2-agonists in stable paediatric asthma is
independent of the delivery device,38 personal preference
therefore dictates whether terbutaline (available as a pMDI
and dry powder breath actuated device) or salbutamol
(available as a pMDI, breath actuated MDI, or dry powder
breath actuated device) is chosen. Salmeterol is available as a
pMDI and dry powder (Accuhaler), whereas formoterol is
only available as a dry powder (Turbohaler).
Education
It is important for clinicians and asthma nurses to see
children with persistent asthma when they are well in order
to discuss what asthma is, to demonstrate and check inhaler
technique, to re-evaluate the most convenient delivery device,
to make sure that the written action plan is understood, and
to ensure that any emergency medication (such as a short
course of oral steroids) is not out of date or lost. The value of
a proactive approach has been demonstrated in children with
persistent asthma who were randomised to either three
scheduled visits within a two month period when the child
was well, or ‘‘routine’’ care.39 During a one year follow up, the
intervention group used less ‘‘as required’’ bronchodilators,
and their technique was consistently better than the control
group.

QUESTIONS (TRUE (T)/FALSE (F); ANSWERS AT END
OF REFERENCES)
1. Regular inhaled corticosteroids:
(A)
(B)
(C)
(D)
(E)

Are useful in preventing viral triggered attacks of
asthma in preschool children
Are used at step 1 of the British Thoracic Society
guidelines
Suppress inflammation in atopic asthma
Should be stopped when starting a long acting b2agonist (LABA)
Are unlikely to suppress growth when used at
licensed doses

2. Asthma in preschool children:
(A)
(B)
(C)
(D)

Is usually triggered by viral colds
Persists into school age in the majority of affected
children
Is impossible to distinguish from bronchiolitis
Can be treated with a LABA

(E)

‘‘As required’’ short acting b2-agonists are the
mainstay of therapy

3. Leukotriene antagonists for children:
(A)
(B)

(C)
(D)
(E)

Have a duration of action of three hours
Are the only option for ‘‘add on’’ therapy in a
preschool child receiving inhaled steroids and a short
acting b2-agonist
Should be tried before a LABA in school age children
Are inhaled
May cause headache
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Merck (UK), Glaxo-Wellcome, and payment for lectures given at
educational meetings from Astra, Merck (UK), and Glaxo-Wellcome. I
have also been a co-investigator on a asthma genetics study funded by
Glaxo-Wellcome.
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