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Summary
Aims: To quantify use of high dose inhaled corticosteroids (ICS) and add-on therapy
in adults, and children aged 12 and over, in the community.
Methods: Cross-sectional observational survey of UK general practice prescribing
records from July 2002 to June 2003 utilising the Doctors Independent Network
clinical database.
Results: 30,895 patients aged 12 and over were treated for asthma with inhaled
corticosteroids, with a quantifiable daily dose recommendation in 22,027 cases.
Twenty-seven percent (95% Confidence Intervals 26—28%) were prescribed ‘high-
dose’ ICS (>800 mcg/day beclomethasone or equivalent). Of these, 32% (31—33%)
were not currently prescribed add-on therapy (long acting B2 agonists, leukotriene
antagonists, theophylines), and most of these (84%, 82—86%) had never received a
prior trial of add-on therapy.
Conclusions: High dose ICS therapy was commonly prescribed to people with asthma,
frequently without co-prescribed add-on therapy. Many adults with more severe
asthma may be receiving treatment that does not accord with current evidence of
best practice.
© 2006 General Practice Airways Group. Published by Elsevier Ltd. All rights
reserved.

Introduction

Asthma is a common disease managed principally
in the community, is characterised by persistent
airways inflammation [1], and is treated by anti-
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inflammatory medication. Inhaled corticosteroids
(ICS) are the principal anti-inflammatory agents
used in persistent asthma [2—4] and have an
excellent efficacy and safety profile in moderate
doses [5—7]. As well as improving symptoms and
lung function [6,7], ICS have been shown to protect
against hospitalization [8] and mortality [9]. Due
to concerns about the steroid-related adverse
events associated with systemic absorption [6]
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at higher doses, guidelines recommend that
minimum effective ICS doses are used, and a
step-wise approach to asthma pharmacotherapy is
advocated [2,3]. Although individual heterogeneity
of response to varying doses of ICS has been
reported [10], for most patients near-maximum
responses to most parameters of control occur at
low to medium doses of ICS [10], with the dose-
response relationship plateauing at 800 mcg/day
of beclomethasone propionate or equivalent
(beclomethasone and budesonide are considered
equipotent, with fluticasone having double potency
[11]), even though some patients will benefit from
high-dose treatment [12,13].

In spite of effective therapy, many people
with asthma continue to suffer from significant
symptoms [14,15], and some require higher levels
of therapy. Recent evidence has highlighted that
outcomes are usually better when add-on therapy is
used (with long acting B2 agonists (LABA) for adults
and children over five years of age) compared to
high-dose ICS use [16,17]. Other add-on therapies
such as leukotriene receptor antagonists (LTRAs)
[12,18] have also been shown to be effective.
As a consequence, the latest British asthma
guidelines [2] issued in 2003 and summarising the
evidence of previous years, recommend that high
doses of ICS (>800 mcg/day beclomethasone or
equivalent) should be used cautiously and only after
unsuccessful trials of add-on therapy in addition to
moderate ICS doses, in contradiction to previous
guidelines which had stated that high-dose ICS
treatment was a first-choice step-up option [19].

The benefits of high doses of ICS must be
balanced against the risks of systemic steroid
absorption [6]. Although the side effects of
systemic corticosteroids are well recognised, the
safety profile of low and moderate doses of ICS is
excellent, with very low levels of steroid-related
problems in adults using less than 800 mcg/day
of beclomethasone or equivalent [6,7]. There is
evidence, however, of systemic bioavailability at
higher dosages [6,7]. Long-term use of ICS has
been associated with a dose-related increased
risk of cataract formation [20], glaucoma [21],
osteopenia, and hip fracture rate [22], and, when
used in unlicensed doses in children, with acute
adrenal insufficiency [23,24].

It is not known what proportion of patients
treated for asthma in the community are receiving
high doses of ICS and what proportion are receiving
concomitant add-on therapy or have had prior
therapeutic trials. This study aimed to quantify
this information in a representative UK general
practice population in a cross-sectional survey
undertaken at the time of the issue of the latest

guidelines. Although it is recognised that the timing
of the survey (shortly after the dissemination of
the revised BTS guidelines in 2003) means that
there would not have been time for general
practitioners (GPs) to have changed treatment
regimes systematically, this survey aimed to
quantify the extent of prescribing not in accord
with the latest evidence-based recommendations
at that time. The evidence informing these
recommendations had been in the public arena
for a number of years before the revision of the
guidelines, and had received pre-launch publicity in
generalist journals and in the general practice press
for 12 months prior to full publication, so many GPs
would have been aware of the changed evidence
base even before the publication and dissemination
of the guidelines in 2003. Yet it remained possible
that some clinicians had continued to make
prescribing decisions based on evidence that had
been superseded in more recent years.

Methods

Study population

Data for this study were taken from the DIN (Doctors
Independent Network) database [25], a longitudinal
clinical and prescribing database supplied by UK
GPs in computerised practices using the Torex
Health Practice software. The database collects de-
identified routine clinical data from the electronic
clinical and prescribing records of 150 participating
UK General Practices serving a population of almost
2 million patients scattered in a geographically
representative way through the UK. These patients
have representative demographic, diagnostic and
consultation profiles to other UK databases such
as the GPRD [26]. The clinical software is used
by GPs for routine clinical record keeping and for
prescribing, and data are extracted for research
purposes. Data are monitored for quality and
the highest quality data provider practices used
in epidemiological research. The database has
resulted in over 40 peer-reviewed epidemiological
scientific publications. In this study a database
of 778,001 patients representative of UK national
demographic profiles was used of whom 665,784
patients were aged 12 years old or over on 1.7.03
(see Figure 1).

Pharmacotherapy definitions

ICS are defined as any inhaled preparation
containing a corticosteroid, including combination
products.
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Figure 1 Study flow diagram.

‘Add-on therapy’ is defined as any inhaled
preparation containing a LABA (including
combination products), any oral LTRA, any oral
theophylline preparation, or any inhaled chromone
preparation.

‘Prescribed ICS dose’ is calculated from the total
daily ICS dose specified in the dosing instructions
on the most recent prescription. Although non-
quantifiable dose instructions were present on
some prescriptions, the intended daily dose was
quantifiable for 71.4% of subjects.

‘High-dose prescribed ICS’ is defined as a dose
instruction on the latest ICS prescription equating
to >800 mcg/day beclomethasone or equivalent
(i.e. >800 mcg budesonide, >400 mcg fluticasone).

‘Unlicensed prescribed dose ICS’ is defined as
a dose instruction on the latest ICS prescription
equating to >2000 mcg/day beclomethasone or
equivalent.

‘High-dose received ICS’ is defined in patients
with uninterrupted prescribing data as an average
daily ICS dose of >800 mcg/day beclomethasone
or equivalent. The average daily dose of inhaled
steroid received in the 12-month period from 1st
July 2002 to 30th June 2003 was calculated by
summating the total dosage of steroid contained
in all ICS-containing preparations prescribed over
this time to patients with full uninterrupted records
divided by 365.

‘Unlicensed received dose ICS’ is defined in
patients with complete 12 months’ prescribing data

as an average daily ICS dose of >2000 mcg/day
beclomethasone or equivalent.

‘Current co-prescription with add-on therapy’ is
defined as any prescription for any add-on therapy
in the period from 3 months before to 3 months
after the latest ICS prescription up to 1.7.03.

‘Current co-receipt of add-on therapy’ is
defined in patients with uninterrupted 12 months’
prescribing data as any prescription for add-on
therapy within this time frame.

‘Previous trials of add-on therapy’ are defined
in a minority of patients with full clinical and
prescribing information from the time of asthma
first diagnosis as any past prescription for add-on
therapy.

Data analyses

The data analysis plan was specified a priori.
Descriptive statistics were used to calculate the
percentages of patients in the database adult
population receiving high and unlicensed doses of
inhaled steroids and for the percentages of patients
receiving add-on therapy.

Details of ethical approval

This study used de-identified data generally
available from the DIN-Link clinical database. This
database is maintained ethically and conforms
to the requirements of the Data Protection
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Table 1 Inhaled Corticosteroid (ICS) prescribed dose for asthma treatment and use of add-on therapy

Number in database
with data

Percentage of all ICS prescription
(95% Confidence Intervals)

Known ICS dose 22027 100
High-dose ICS 5949 27.0 (26.4—27.6)
High-dose ICS plus add-on therapy 4032 18.3 (17.8—18.8)
High-dose ICS without add-on therapy 1917 8.7 (8.3—9.1)

Act. Ethical approval was retrospectively
gained from the OPCEC (Optimum Patient
Care Ethics Committee), an independent
ethics committee specialising in database and
pharmacoepidemiological studies.

Results

Population

665,784 patients were aged 12 years old or
over on 1.7.03, and of these 30,859 had both
a clinical diagnosis of asthma and had received
a prescription for an inhaled corticosteroid-
containing preparation between 1.7.02 and
30.6.03 (4.6% of the eligible population)
(Figure 1).

The daily dose was specified in 22,027 patients.
In the remaining 8868 patients (28.6%) the dosing
instructions were unclear — for example, ‘as
directed’ — thus not allowing dose quantification.

High-dose ICS and add-on therapy
prescribing on latest prescription

The dose of ICS recommended on the latest
prescribing instructions was ‘high-dose’ for 5949
of 22027 patients (27.0%, 95% CI 26.4—27.6%)
(Table 1).

Add-on therapy was prescribed in a six-month
time window spanning the latest ICS prescription to
4032 patients, indicative of lack of add-on therapy
co-prescription in 32.2% (95% CI 31.0—33.4%) of

patients prescribed high-dose ICS. The type of add-
on therapy used is shown in Table 2.

Full clinical and prescribing records to the time
of the original diagnosis of asthma were available
in 1401 of the 1917 patients prescribed high-
dose ICS without current co-prescription of add-on
therapy; in these patients, evidence of a previous
prescription of any add-on therapy at any time was
found in 230, so 83.6% (95%, CI 81.7—85.5%) had
never received a trial of add-on therapy.

High-dose ICS and add-on therapy receipt
over the previous 12 months’ prescribing
data

Due to the movement of patients between general
practices and interruptions in the continuity of data
held in medical records, full historical data since
the time of first asthma diagnosis was only present
in 9023 patents (29%). Of the 9023 patients with
full uninterrupted data from the time of asthma
diagnosis, the average daily dose received over
the previous 12-month period was high in 2555
(28.3%, 27.4—29.2%) (Table 3). Of these patients, no
prescription for any add-on therapy was received in
the previous 12 months by 868 (34.0%, 32.2—35.8%),
and of these patients prior prescriptions of add-
on therapy indicating a previous trial of treatment
were found in only 128, indicating that 85.3% (95%
CI 83.0—87.6%) had never had a trial of add-on
therapy.

The average daily ICS dose received was high
enough to be above licensed use in 317 patients
(3.5%, 3.1—3.9%).

Table 2 High-dose Prescribed Inhaled Corticosteroid (ICS) and Add-on Therapy (Long acting beta 2 agonist (LABA),
Leucotriene Receptor Antagonist (LTRA) or Xanthine preparations) on most recent prescription

Number in database
with data

Percentage (95%
Confidence Intervals)

High-dose ICS 5949 100
High-dose ICS + LABA 3474 63.2 (61.9—64.5)
High-dose ICS + LTRA 271 4.9 (4.3—5.5)
High-dose ICS + Xanthine or chromone 287 5.2 (4.6—5.8)
High-dose ICS, no add-on 1917 32.2 (31.0—33.4)
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Table 3 Inhaled Corticosteroid (ICS) dose receipt and add-on therapy over the previous 12 months

Number in database
with full data

Percentage (95%
Confidence Intervals)

Known ICS dose 9023 100
High-dose ICS 2555 28.3 (27.4—29.2)
High-dose ICS without add-on therapy 868 9.6 (9.0—10.2)
Unlicensed dose ICS 317 3.5 (3.1—3.9%)

Received ICS dose and add-on therapy over 12 month period up to June 2003.

Discussion

These data indicate widespread use of high
dose inhaled corticosteroid treatment, frequently
without add-on therapy, in the treatment of
asthma in the UK in 2003. One quarter of all
adults and children aged 12 years or over were
recommended high doses of ICS on their most
recent ICS prescription. Since non-compliance and
under-use of recommended doses of ICS may
occur, in those with full records since the date
of asthma diagnosis we analysed the total ICS
load received over a 12-month period, observing
a similar proportion exposed to high ICS doses.
One third were not receiving add-on therapy and
most had never had a prior trial of add-on therapy.
The use of very high and potentially dangerous
doses of ICS was found in one in 30 patients.
Given the high prevalence of treated asthma in
the community, these findings indicate that large
numbers of patients were receiving therapy out of
accord with current evidence of best treatment as
summarised in the recently published BTS asthma
guidelines. The analysis was made at the time of the
2003 BTS guidelines revision, which recommended
add-on therapy before high-dose ICS use, and the
body of evidence supporting this recommendation
had been in the public arena for some years.
Older guidelines had stated that high-dose ICS use
was an alternative option, and it seems likely
that some prescribers had failed to change their
prescribing in line with the new evidence of best
practice.

This study utilised a large UK clinical database
extensively used in epidemiological surveys, but
there are weaknesses inherent in such data.
The diagnosis of asthma is physician-applied, and
misdiagnosis may occur [27,28]. In this study there
is no information on the objectivity of diagnosis.
Although the prescribing data is an accurate record
of issued prescriptions, it is not possible to confirm
that the prescription resulted in the collection of
a dispensed inhaler device, or the extent of use of
the device. There is evidence of poor compliance
with ICS treatment [29,30], although this would be

expected to be reflected in a lack of issued ICS
prescriptions [31,32].

The recommendation that add-on therapy should
be tried before high-dose ICS, is highlighted as
one of the ‘key messages’ in the current UK
guidelines [2]. As a heterogeneous condition, no
single treatment will suit all patients, and some
uncontrolled patients will benefit from higher doses
of ICS [11,12]. Current consensus of best practice
indicates that a dose of ICS above 800 mcg/day
should not be used without a previous trial of
add-on therapies, and that ICS dose is ‘stepped
down’ when good control has been achieved.
An appropriate step down strategy may lead to
lower steroid dosage exposure without a loss of
control [33], and introduction of a LABA [34] or
a LTRA [35,36] may allow for ICS dose reduction
without loss of control. A recent study on patients
receiving high dose ICS similarly showed that a step-
down approach allowed dose reduction without
compromising asthma control [37]. These studies
indicate that some patients are maintained on
unnecessarily high doses of ICS.

Our ‘real-word’ observational data are
consistent with these suggestions. The finding in
this study of widespread use of high-dose ICS, often
without concomitant add-on therapy, points to a
need for GPs to audit their use of ICS treatment.
We recommend that all patients who are receiving
high doses of ICS should be reviewed. Stepping
down of the ICS dose should be considered in
stable patients, and the addition of add-on therapy
with a view to ICS dose reduction considered
where appropriate. This cross-sectional survey was
undertaken at a time shortly after the publication
of the BTS/SIGN guidelines, and indicates that
many patients were not receiving treatment in
accord with the latest recommendations. There
is now a need for further analyses of changes in
prescribing patterns using more recent data to
see whether prescribing is changing in line with
current guidelines.

In summary, this analysis of GP prescribing for
the treatment of asthma in adults and children aged
12 years or older in the UK in 2003 found significant
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use of high-dose inhaled corticosteroids, often in
the absence of add-on therapy or a prior trial
of add-on therapy. Many adults with more severe
asthma may be receiving treatment that does not
accord with current best practice.
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