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Abstract

Background: The British guideline on the management of asthma produced by the British Thoracic Society (BTS) and the Scottish
Intercollegiate Guidelines Network (SIGN) describes five steps for the management of chronic asthma. Combination therapy of a long-
acting B2-agonist (LABA) and an inhaled corticosteroid (ICS) is recommended as first-line therapy at step 3, although the dose of ICS at
which to add a LABA is subject to debate.

Aims: To classify the inhaled therapy prescribed to patients with asthma in NHS Forth Valley according to two interpretations of the
BTS/SIGN guideline and to evaluate the use of combination therapy in this population.

Methods: A retrospective analysis including patients from 46 general practitioner surgeries was conducted. Patients with physician-
diagnosed asthma were classified according to the BTS/SIGN guideline based on treatment prescribed during 2008. Patient characteristics
were evaluated for the overall step classification, and specifically for therapy in step 3.

Results: 12,319 patients were included. Guideline interpretation resulted in a shift of 9.2% of patients (receiving medium-dose ICS alone)
between steps 2 and 3. The largest proportion of patients (32.3%) was classified at step 4. Age, sex, smoking status, chronic obstructive
pulmonary disease co-morbidity, and utilisation of short-acting B2-agonists and oral corticosteroids all correlated with step; however, no
differences in these characteristics were evident between low-dose combination therapy and medium-dose ICS alone at step 3.

Conclusions: Further studies are needed to evaluate prescribing decisions in asthma. Guideline recommendations regarding the use of
ICS dose escalation versus combination therapy need to be clarified relative to the published evidence.
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Introduction international guidance produced by the Global Initiative for Asthma
The current British guideline for the management of asthma, which (GlNAf and the Ngtional Heart, Luhg ahd Blood Ihstitute (NHLBI).#
was published jointly by the British Thoracic Society (BTS) and the This change in recommendation is underpinned by several

Scottish Intercollegiate Guidelines Network (SIGN) in 2012, is based analyseg Nearly 20 years ago Greening et al.” published an analysis
on a five-step algorithm for the management of chronic asthma. ~ comparing the use of add-on salmeterol therapy versus a 2.5-fold
This starts with inhaled short-acting B2-agonists (SABA) for mild ~ Incréase in ICS dose in patients with poorly controllied a§thma
intermittent asthma, escalating to chronic oral steroid therapy for ~ Prescribed a low dose (400ug daily) of beclometasone dipropionate
refractory patients.' Early versions of the BTS guideline?’ (BDP). Patients who received combination therapy achieved greater
recommended an increase in the dose of inhaled corticosteroid (ICS) ~ increases in peak expiratory flow (PEF), less diurnal variation of PEF,
as the preferred escalation of therapy from step 2 to step 3 and reduced use of reliever inhalers than those who received a
compared with the original collaboration published in 2003*and the ~ higher dose of ICS." Two subsequent meta-analyses*” com‘irmgd the
current guideline’ which now recognises the use of combination ~ Penefits of low-dose combination therapy (400pg BDP equivalent
therapy of an ICS and a long-acting B2-agonist (LABA) as preferred with a LABA) compared with higher doses. of ICS. . o

therapy at step 3. This recommendation is echoed in other The FACET (Formoterol and Corticosteroids Establishing
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Therapy) group analysed the effects between varying doses of
budesonide (200 vs. 800ug daily) and the addition of formoterol to
either dose of ICS." The addition of formoterol resulted in larger
improvements in lung function and asthma symptom scores, but the
four-fold increase in ICS dose demonstrated a larger protective
effect on mild and severe exacerbations.” This landmark study,
published after Greening et al. but before (and excluded from) the
meta-analyses, supports the use of increased doses of ICS in
selected patient populations despite the risk of adverse events
associated with such therapy.

In view of these conflicting data, the guideline recommendation
relating to the dose of ICS at which to consider combination therapy
is subject to interpretation. Step 2 for adult patients recommends
initiation of ICS therapy within a wide range of 200-800ug daily of
BDP equivalent, with 400ug daily considered an appropriate starting
dose.” Although step 2 specifies treatment with ICS doses up to
800ug daily, step 3 also recommends an increase in the ICS dose to
800ug daily if LABA add-on therapy is inadequate or produces no
response.” Although not intended to be a stringent pathway for
asthma management, the guidance from BTS/SIGN is notably less
clear than that from GINA or NHLBI and may be interpreted
differently by clinicians, particularly as it contains little discussion on
the advantages and disadvantages of these two options.

A study by Neville et al." reported a classification of UK patients’
asthma therapy according to the 1993 BTS guideline,® before the
preference for combination therapy was included. In this analysis,
75% of patients were prescribed step 1 or 2 therapy and fewer than
5% received low-dose combination therapy." With the change in
the guideline recommendations since this analysis, there is a need to
re-evaluate the prescribing trends in the asthma population.

The aims of this study were to stratify the therapy prescribed to
patients with asthma in National Health Service (NHS) Forth Valley
according to two interpretations of the BTS/SIGN guideline and to
examine the use of combination therapy at step 3 in this population.

Table 1. BTS/SIGN asthma step guideline interpretations

Methods

Campbell Software Solutions® E-PRS clinical recording tool was
implemented in 46 general practitioner (GP) surgeries in NHS Forth
Valley, approximately 80% of practices in the area, during 2007
under an incentive scheme by the Scottish Government. The goal of
E-PRS was to provide a disease-specific electronic template for
consultation assistance and to audit clinical management.™ E-PRS
was designed to interface directly with the practice administration
software in place in NHS Scotland at the time, so the data are
considered identical to those recorded in the patient medical record.
Practice-level data from this tool have since been amalgamated for
data mining at the health board level. Anonymised data for all
practices involved in E-PRS were exported and stored in Microsoft
SQL® Server 2008. Data were available for a two-year period and
contained fields primarily related to disease management rather
than outcomes.

All patients aged >12 years with physician-diagnosed asthma
who were issued prescriptions for asthma management between 1
January 2008 and 31 December 2008 were isolated and classified
according to two interpretations of the BTS/SIGN guideline, with
differing ICS dose cut-offs at steps 2 and 3 (Table 1). To best assess
‘real-world’ practice, patients with a co-morbid diagnosis of chronic
obstructive pulmonary disease (COPD) were included in the analysis
and their relative effect was quantified. For the BTS/SIGN(a)
interpretation, step 2 was interpreted literally and included ICS
doses up to 800pug daily BDP equivalent (defined as low- or medium-
dose ICS in this analysis). For the BTS/SIGN(b) interpretation, only
low-dose ICS (defined as up to 400ug daily BDP equivalent) was
included in step 2 and medium-dose ICS (defined as between 401
and 800ug daily BDP equivalent) was considered to be step 3.
Information on leukotriene receptor antagonists was not collected
by the E-PRS tool and therefore classification of these therapies was
unable to be performed in the current analysis.

Data queries were run in ascending step order with inclusion

BTS/SIGN (a) BTS/SIGN (b)
Step 5 Oral corticosteroids of >14-day supply with no titration schedule
Step 4 ICS >800ug (high dose) + LABA
ICS >800ug (high dose)
ICS >800ug (high dose) + TP
Step 3 ICS 0-400ug (low dose) + LABA ICS 0-400ug (low dose) + LABA
ICS >400-800pg (medium dose) + LABA ICS >400-800ug (medium dose) + LABA
ICS 0-800ug (low or medium dose) + TP ICS 0-800ug (low or medium dose) + TP
ICS >400-800ug (medium dose)
Step 2 ICS 0-400ug (low dose) ICS 0-400ug (low dose)
ICS >400-800pg (medium dose) TP alone
TP alone
Step 1 Inhaled SABA only

BTS/SIGN=British Thoracic Society/Scottish Intercollegiate Guidelines Network, ICS=inhaled corticosteroid, LABA=long-acting B-agonist, SABA=short-acting B-agonist,

TP=theophylline.
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and exclusion criteria for the therapy prescribed, designed to capture
patients who were prescribed one regimen while excluding
prescribing of all regimens in higher steps. The number of patients
prescribed therapy at each step was determined, as well as the type
of therapy prescribed. For prescriptions containing an ICS, the total
daily dose was determined using the dose and frequency specified
on the prescription. To account for differences in potency, doses
were standardised to BDP, with budesonide considered equipotent
and BDP HFA, ciclesonide, fluticasone, and mometasone twice as
potent. Patients meeting the criteria for two sequential asthma steps
during the year studied were assumed to have ‘stepped up’ and
were classified into the higher step. Patients who were unable to be
classified into any step were isolated and termed ‘other’. Inhaled
SABA therapy was permitted at all steps, as was the intermittent use
of short-term oral corticosteroids (OCS), defined as a course of less
than 14 days duration or with a titrating schedule.

Patient characteristics including age, sex, smoking status, COPD-
co-morbidity, the number of OCS courses prescribed in the previous
year, and the number of SABA canisters prescribed in the previous
year were assessed using descriptive statistics. The BTS/SIGN(b)
interpretation was used to stratify the patients. Minitab® 16
statistical software was used for analysis; t tests were used to
compare for continuous variables and binomial proportion
confidence intervals and y? tests were used for categorical data. A
Bonferroni correction was applied to minimise error with multiple
comparisons where appropriate.

Consultation with departmental ethics determined that ethics
approval was not required.

Results

Step classification

A total of 12,319 patients aged >12 years with physician-diagnosed
asthma were issued prescriptions for asthma-related medication
during 2008. Eight hundred and forty-nine (6.9%) patients had a
concurrent physician diagnosis of COPD. The step classification for
BTS/SIGN(a) was 1,957 (15.9%), 3,911 (31.7%), 1,856 (15.1%),

3,978 (32.3%) and 149 (1.2%) patients for steps 1-5, respectively.
Altering the step 2/3 definitions to BTS/SIGN(b) resulted in a shift of
1,145 patients (9.2%) from step 2 to step 3, representing those
patients who received medium-dose ICS therapy alone (Figure 1).
Overall, 468 patients (3.8%) were unable to be classified according
to either guideline interpretation and were recorded as ‘other’. These
patients received treatment outside the guideline recommendations,
including single-therapy LABA, oral SABAs, or other combinations of
therapy.

The exclusion of patients with a concurrent COPD diagnosis had
a small effect on the overall results, resulting in a BTS/SIGN(a)
classification of 1,871 (16.3%), 3,812 (33.2%), 1,778 (15.5%),
3,467 (31.2%) and 112 (1.0%) patients for steps 1-5, respectively,
and a shift of 1,103 (9.6%) patients between interpretations. The
proportions for steps 2 and 4 were statistically different from the
original classification (p<0.05).

Within step 3 of BTS/SIGN(b), medium-dose ICS alone was
prescribed most frequently (n=1,145; 38.1%), compared with low-
dose combination therapy (n=979; 32.6%) and medium-dose
combination therapy (n=806; 26.8%). The remaining patients
(n=73; 2.5%) received treatment with theophylline-containing
regimens. For step 4 of BTS/SIGN(b), high-dose (>800ug BDP
equivalent) combination therapy represented the majority of
prescribing (n=3,035; 76.3%). Other therapies prescribed included
high-dose ICS alone (n=692; 17.4%) and theophylline-containing
regimens (n=251; 6.3%).

Of the patients categorised to step 3, 158 (5.3%) met the
criteria for both steps 2 and 3, having been prescribed both low- and
medium-dose ICS during the year. Similarly, 329 patients (8.3%)
categorised to step 4 met the criteria for both steps 3 and 4 and
were prescribed both medium- and high-dose ICS. For prescriptions
with combination therapy, a single device rather than separate
inhalers was used for 6,074 patients (85.2%).

Patient characteristics
Variation in patient characteristics was evident according to step
classification (Table 2). The majority of patients were women and

Figure 1. Comparison of BTS/SIGN asthma step classification by interpretation
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Table 2. Patient characteristics within BTS/SIGN(b) step classification

Characteristics Total (n=12,319) Step classification
1(n=1,957) | 2(n=2,766) | 3 (n=3,003) | 4 (n=3,978) 5 (n=149)

Female, n (%) 7226 (58.7) 1039 (53.1) 1595 (57.7) 1816 (60.5) 2412 (60.6) 93 (62.4)
Median age (25-75% IQR) 44 (30-60) 36 (23-48) 40 (23-55) 44 (31-59) 51 (38-64) 65 (50-73)
Smoking status, n (%)

Never smoker 6200 (50.3) 985 (50.3) 1578 (57.0) 1555 (51.8) 1784 (44.8) 55 (36.9)

Current smoker 2526 (20.5) 450 (23.0) 506 (18.3) 588 (19.6) 860 (21.6) 33(22.1)

Former smoker 2811 (22.8) 307 (15.7) 500 (18.1) 681 (22.7) 1106 (27.8) 54 (36.2)
COPD, n (%) 849 (6.9) 86 (4.4) 57 (2.1) 120 (4.0) 511 (12.8) 37 (24.8)
Received SABA in previous year, n (%) 9404 (76.3) 1231 (62.9) 2003 (72.4) | 2311 (77.0) 3344 (84.1) 134 (89.9)

Mean (SD) canisters 4.33 (5.81) 3.04 (5.1) 3.28 (4.56) 3.98 (5.11) 5.69 (6.83) 7.18 (7.26)
Received OCS in previous year, n (%) 1371 (11.1) 61(3.1) 137 (5.0) 288 (9.6) 721 (18.1) 115 (77.2)

Mean (SD) courses 2.16 (2.48) 1.74 (1.34) 1.24 (0.58) 1.53 (1.14) 2.05 (2.14) 5.31 (4.35)

IQR=interquartile range, OCS=oral corticosteroid, SABA=short-acting -agonist, SD=standard deviation.

middle-aged, and the prevalence of women and median age both
increased from step 1 to step 5. The prevalence of current smokers
was relatively stable across all steps, ranging from 18.3% to 23.0%.
However, as the step increased, the number of former smokers
increased from 15.7% to 36.2% while the number of never smokers
decreased from 50.3% to 36.9%. The prevalence of co-morbid
COPD and utilisation of OCS and SABA also increased with step.

Within the treatment options in step 3, the use of OCS and
SABA was similar between medium-dose ICS and low-dose
combination therapy (p=0.067 and p=0.137, respectively). Medium-
dose combination therapy had higher use of OCS and SABA (p=0.01
and p=0.02, respectively). Current tobacco use was higher for
patients receiving medium-dose combination therapy (p=0.005;
Table 3).

Discussion

Main findings

This retrospective ‘snapshot’ of prescribing patterns for patients
diagnosed with asthma in NHS Forth Valley shows that different
interpretations of the BTS/SIGN guideline resulted in a shift of 9.2%
of patients between steps 2 and 3, demonstrating that a significant
proportion of patients received medium-dose ICS without concurrent
LABA therapy. There were no evident differences in patient

characteristics for patients receiving low-dose combination therapy
versus medium-dose ICS alone. Furthermore, this analysis revealed
that approximately one-third of patients with asthma were treated at
step 4 of the guideline.

Interpretation of findings in relation to previously
published work

The literal interpretation of the guideline (BTS/SIGN(a)) allows ICS
prescribing at a dose of up to 800ug BDP equivalent daily in step 2.
The large proportion of patients who received a medium-dose ICS in
the current analysis shows that this interpretation is likely to be
prevalent, despite evidence that benefit of the addition of a LABA
may be achieved at lower doses.

The risk of an exacerbation is an important aspect of asthma
control.” In addition to the work by Greening et al.” and two meta-
analyses,®*® a recent Cochrane review" including 14,000 adults
demonstrated the benefits of adding a LABA to a lower dose of ICS
(400pg daily BDP equivalent) compared with continued escalation of
the ICS dose. In particular, the benefits were not only seen for lung
function and symptom control but for also for the prevention of
exacerbations." However, the large observational database study by
Thomas et al.™ would argue, like FACET, that an increased ICS dose
is more protective against exacerbations. FACET had previously
found that an increase in ICS dose was associated with fewer

Table 3. Selected patient characteristics within step 3 of BTS/SIGN (b)

Step 3 therapy Smoking status 0cCs SABA
Never Current Former Patients, Mean (SD) Patients, Mean (SD)
n (%) courses n (%) canisters
MD-ICS 613 (53.5) 230 (20.1) 235 (20.5) 81 (7.1) 1.21 (0.54) 832 (72.7) 3.65 (5.07)
LD-C 526 (53.7) 168 (17.2) 217 (22.2) 91 (9.3) 1.51 (0.85) 740 (75.6) 3.82 (4.63)
MD-C 376 (46.7) 182 (22.6) 207 (25.7) 106 (13.2) 1.82 (1.56) 646 (80.1) 4.55 (5.60)

LD-C=low-dose combination therapy, MD-C=medium-dose combination therapy, MD-ICS=medium-dose inhaled corticosteroid, OCS=oral corticosteroid,

SABA=short-acting B-agonist, SD=standard deviation.
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exacerbations, although this was demonstrated between a likely
subtherapeutic treatment dose (200ug BDP equivalent daily) and a
fourfold increase dose comparator (800ug),” while the Cochrane
review comparators followed clinical stepwise management with a
gradual increase in ICS dose. Although the literature remains
conflicting, available evidence indicates that combination therapy is
highly effective as long as the underlying dose of ICS is sufficient to
control the exacerbation.™

The BTS/SIGN step scheme was not designed to be a rigid set of
recommendations, as many factors may contribute to the correct
therapy for a patient including inhaler technique, smoking status,
and individual response variations.” Accordingly, this analysis
showed differences in patient characteristics across steps including
age, smoking status, and increased use of SABA and/or OCS as
markers of symptoms and exacerbations, respectively. However, our
analysis found that, within step 3, the proportion and extent of
patients who had previously received SABA and OCS prescriptions
were similar for low-dose combination therapy and medium-dose
ICS. Our results suggest that patients in whom the dose of ICS was
increased did not have a greater history of exacerbations in the past
year than those who were prescribed combination therapy.

The previous study based on the 1993 BTS guidelines by Neville
et al."" showed a step allocation of 27.5%, 47.1%, 6.3%, 10.8%
and 0.8% for steps 1-5, respectively. Our current analysis
demonstrates significant increases in the proportion of patients
treated at higher steps, particularly step 4. Several factors may be
responsible. Three licensed combination products for asthma have
been introduced since the analysis by Neville et al., reflecting the
switch in prescribing guidance. Although single-agent LABA
preparations have been available in the UK since 1991, the licensing
of combination products is likely to have motivated prescribing
changes independent of guideline recommendations. This was
reflected in the wide use of single-device combination therapy in this
analysis. The inclusion of patients with co-morbid COPD
(disproportionately at higher steps) and the licensed use of high-
dose combination therapy for this indication'' also influenced our
results; however, a repeat of our step analysis excluding these
patients showed the effect to be minimal. Lastly, a high rate of
smoking may have led to the use of higher doses of ICS to promote
efficacy. Outside of these factors, the specific increase in prescribing
of high-dose combination therapy since Neville et al.'"" may be the
result of more aggressive treatment of asthma over time, patient
non-adherence to prescribed treatment, or hesitancy to ‘step-down’
asthma therapy after achieving symptom control. Although step 4
was primarily composed of high-dose combination therapy, there
were also a number of patients treated with high-dose ICS alone.
These patients may be the result of historical practice or the use of
large increases in ICS doses during exacerbations, although this
strategy is not recommended in the current guideline.’
Strengths and limitations of this study
The strengths of the current design include the large population
sample and geographical diversity of the data. The NHS Forth Valley
Health Board serves a population of approximately 300,000 and is
home to two larger towns as well as a span of rural area, resulting in
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demographic diversity in the study population. As the E-PRS database
collected data from the majority of practices in the Health Board, we
would expect these data to be highly representative of currently
treated patients with asthma. Most importantly, as this analysis
stratifies patients based on prescribed treatment rather than
symptom control or PEF, it provides a ‘real-world’ snapshot of the
current management of patients with asthma in Scotland.

The study also has some limitations. The dosage for each patient
(and subsequent step allocation) was determined using the
instructions written on the prescription, which was available for
95% of ICS prescriptions issued. Use outside of prescriptive
instructions — such as verbal alterations from clinicians, patients
varying their doses according to a self-management plan, or poor
adherence — are unable to be captured by this type of retrospective
analysis. This may lead to inaccuracies in the allocation of patients
within the step scheme. Furthermore, we were only able to assess
prescriptions issued to patients during a single calendar year, so the
analysis does not take into account medication regimes trialled
before this time frame and the success or failure of those
interventions. While some patients might be prescribed medium-
dose ICS due to previous failure of LABA therapy, this would be
expected to occur infrequently. Some patients were found to have
met the criteria for two steps during the study period and were
assumed to have ‘stepped up’ in therapy. However, this was found
to be the case in only a small number of the patients and
demonstrates minimal movement between steps in our patients.
Lastly, prescriptions for leukotriene receptor antagonists (LTRAS)
were not captured by the E-PRS tool and are not included in this
analysis. Pharmacy dispensing data recorded a total of 10,395
prescriptions for LTRAs dispensed in NHS Forth Valley during 2008.™
This included both adult and paediatric patients. This current analysis
of adult patients included 24,023 prescriptions for ICS inhalers and
25,708 prescriptions for combination inhalers. While it is possible
that inclusion of LTRAs in the step classification may have altered our
final stratification, we consider this effect to be small due to the
lower number of LTRA prescriptions compared with ICS/combination
inhalers prescriptions, the known higher utilisation of LTRAs for
paediatric patients, and the use of LTRAs primarily for the
management of allergic rhinitis rather than asthma.

Implications for future research, policy and practice
The BTS/SIGN asthma guideline is an invaluable tool to guide
prescribers in the treatment of asthma. While individual patient
characteristics and clinician judgement are paramount in determining
therapy, it is essential that guideline advice reflects current evidence
and promotes good prescribing practice. It is apparent that the
landscape of asthma prescribing has shifted dramatically since the
publication of Neville et al.,' and that further analysis is necessary to
assess clinicians’ opinions of the current step management according
to the gquideline and to continually re-evaluate guideline
recommendations. The reasons underpinning prescribing decisions at
steps 3 and 4 need to be investigated for motivation and
appropriateness.

Conclusions

The BTS/SIGN guideline is subject to variable interpretation. Overall,
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15% of patients were found to be receiving medium- or high-dose
ICS without adjunctive treatment with a LABA and should prompt
further investigation into the clarity of guideline recommendations.
Additionally, the high level of use of high-dose combination therapy
should be explored further.

Handling editor Hilary Pinnock
Statistical review Gopal Netuveli

Acknowledgments The authors thank the NHS Forth Valley Airways
Managed Clinical Network for provision of the data for this analysis.

Conflicts of interest ACB is a member of the steering group for the BTS/SIGN
asthma guideline and has received honoraria from GlaxoSmithKline. JRC, BFJ and
FW have no conflicts of interest.

Contributorship JRC: preparation and execution of analysis, drafted
manuscript. BFJ: development of methodology, critical review of manuscript. FW:
planning, critical review of the manuscript. ACB: planning and interpretation of
analysis, critical review of the manuscript.

Funding JRC: PhD studentship provided in partnership by the US-UK Fulbright
Commission and the University of Strathclyde.

References

1. British Thoracic Society and Scottish Intercollegiate Guidelines Network (SIGN). British
guideline on the management of asthma. A national clinical guideline. (SIGN
publication no. 101). http://www.sign.ac.uk/guidelines/fulltext/101/index.html
(accessed 10 Sep 2012).

2. Guidelines for management of asthma in adults: —Chronic persistent asthma.
Statement by the British Thoracic Society, Research Unit of the Royal College of
Physicians of London, King's Fund Centre, National Asthma Campaign. BMJ
1990;301:651-3. http://dx.doi.org/10.1136/bm;}.301.6753.651

3. British Thoracic Society, British Paediatric Association, Royal College of Physicians of
London, et al. Guidelines on the management of asthma. Thorax 1993;48(Suppl
2):51-24.

4. British Thoracic Society and Scottish Intercollegiate Guidelines Network. British
guideline on the management of asthma. Thorax 2003;58(Suppl 1):i1-94.

5. Global Initiative for Asthma (GINA). Global strategy for asthma management and
prevention. 2012. http:/Awvww.ginasthma.org/ (accessed 28 Jan 2013).

6. National Heart, Lung and Blood Institute (NHLBI). National Asthma Education and
Prevention Program (NAEPP). Expert Panel Report 3 (EPR3): Guidelines for the
diagnosis and management of asthma. 2007. http://www.nhlbi.nih.gov/
guidelines/asthma/asthgdin.pdf (accessed 28 Jan 2013).

7. Greening AP, Ind PW, Northfield M, Shaw G. Added salmeterol versus higher-dose
corticosteroid in asthma patients with symptoms on existing inhaled corticosteroid.

Allen & Hanburys Limited UK Study Group. Lancet 1994;344:219-24.
http://dx.doi.org/10.1016/5S0140-6736(94)92996-3

8. Shrewsbury S, Pyke S, Britton M. Meta-analysis of increased dose of inhaled steroid
or addition of salmeterol in symptomatic asthma (MIASMA). BMJ 2000;320:1368-
73. http://dx.doi.org/10.1136/bm;}.320.7246.1368

9. Masoli M, Weatherall M, Holt S, Beasley R. Moderate dose inhaled corticosteroids
plus salmeterol versus higher doses of inhaled corticosteroids in symptomatic asthma.
Thorax 2005;60:730-4. http://dx.doi.org/10.1136/thx.2004.039180

10. Pauwels RA, Lofdahl CG, Postma DS, et al. Effect of inhaled formoterol and
budesonide on exacerbations of asthma. Formoterol and Corticosteroids Establishing
Therapy (FACET) International Study Group. N Engl J Med 1997;337:1405-11.
http://dx.doi.org/10.1056/NEJM199711133372001

11. Neville RG, Pearson MG, Richards N, et al. A cost analysis on the pattern of asthma
prescribing in the UK. Eur Respir J 1999;14:605-09.
http://dx.doi.org/10.1034/}.1399-3003.1999.14c20.x

12. Campbell Software Solutions©. E-PRS. http://www.campbellsoftware.co.uk/
products/gskcdm/ (accessed 10 Sept 2012).

13. Reddel HK, Taylor DR, Bateman ED, et al; American Thoracic Society/European
Respiratory Society Task Force on Asthma Control and Exacerbations. An official
American Thoracic Society/European Respiratory Society statement: asthma control
and exacerbations: standardizing endpoints for clinical asthma trials and clinical
practice. Am J Respir Crit Care Med 2009;180(1):59-99.
http://dx.doi.org/10.1164/rccn.200801-060ST

14. Ducharme FM, Ni Chroinin M, Greenstone |, Lasserson TJ. Addition of long-acting
beta2-agonists to inhaled corticosteroids versus same dose inhaled corticosteroids for
chronic asthma in adults and children. Cochrane Database Syst Rev 2010;
(5):CD005535. http://dx.doi.org/10.1002/14651858.CD005535.pub2

15. Thomas M, von Ziegenweidt J, Lee AJ, Price D. High-dose inhaled corticosteroids
versus add-on long-acting B-agonists in asthma: an observational study. J Allergy
Clin Immunol 2009;123:116-21. http://dx.doi.org/10.1016/}.jaci.2008.09.035

16. Sears MR. The addition of long-acting beta-agonists to inhaled corticosteroids in
asthma. Curr Opin Pulm Med 2011;17(1):23-8.
http://dx.doi.org/10.1097/MCP.0b013e328341004c

17. Haughney J, Price D, Kaplan A, et al. Achieving asthma control in practice:
understanding the reasons for poor control. Respir Med 2008;102(12):1681-93.
http://dx.doi.org/10.1016/}.rmed.2008.08.003

18. Electronic Medicines Compendium. Seretide 100, 250, 500 Accuhaler.
http:/Avww.medicines.org.uk/emc/medicine/2317/SPC/ (accessed 29 Jan 2012).

19. Electronic Medicines Compendium. Symbicort Turbohaler 400/12, Inhalation powder.
http:/Awww.medicines.org.uk/emc/medicines/11882/SPC/ (accessed 29 Jan 2012).

20. NHS Scotland. Prescribing Information System for Scotland (PRISMS).
http://www.isdscotland.org/Health-Topics/Prescribing-and-Medicines/PRISMS/
(accessed 15 Aug 2012).

Available online at http://www.thepcrj.org

PRIMARY CARE RESPIRATORY JOURNAL
www.thepcrj.org

295




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 160
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 160
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 300
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /Unknown

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (These are high-end output settings for creating PDFs which conform to the S&G Print Group. They are also very similar to the ISO PDF/X-1a standard for global blind exchange of the PDF file format for print.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




