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An outreaching model of tertiary difficult
asthma care reduces adverse asthma
outcomes and healthcare utilisation costs

To the Editor:

Difficult asthma is a heterogeneous state, pragmatically defined by the British Thoracic Society (BTS) as
“persistent symptoms and/or frequent exacerbations despite treatment at step 4 or step 5 treatment” [1, 2].
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It is frequently associated with aggravating comorbidities, causes significant morbidity and healthcare
costs, and requires rigorous systematic assessment and treatment approaches [3–7]. Though few exist,
referral to a specialist centre with appropriate multidisciplinary expertise and supporting technical resource
is recommended [8]. It is unclear whether such care can be effectively delivered in a peripheral healthcare
setting. We report initial outcomes of such a care pathway on the Isle of Wight (IOW), UK.

An outreach difficult asthma clinic was initiated at a district general hospital (St Mary’s Hospital, IOW,
UK) within an existing outreach allergy clinic. A difficult asthma multidisciplinary team was established
combining local nursing, physiotherapy, dietetic and psychology resources with a visiting asthma and
allergy consultant from the regional difficult asthma centre. Management followed a structured assessment
with implementation of appropriate treatment as needed plus emphasis on self-management strategies,
education and inhaler technique checks. Clinical outcomes were assessed in the first 17 referred patients.
Approval was obtained from an independent ethics committee (Ethics and Research Governance
committee) at the University of Southampton (Southampton, UK) (ethics ID 7511).

Data were collated from clinical data recorded during routine clinical assessment at a referral point
(baseline) and after 18 months of being under the difficult asthma clinic (post-care). Core baseline data
collection included asthma treatment, relevant physical and psychological/psychiatric comorbidities
(defined clinically), spirometry, skin prick test (SPT) and relevant blood tests. Adherence was noted from
prescription pick-up data and clinical impression. Spirometry was measured using a portable machine
(Vitalograph Ltd, Buckingham, UK). SPT was performed with common aeroallergens (house dust mite,
cat, dog, grass, tree, feathers and mould spores; ALK-Abello, Hørsholm, Denmark) and atopy defined by
SPT weal diameter size ⩾3 mm.

Healthcare utilisation (HCU), including asthma-related general practitioner visits, accident and emergency
(A&E) visits, inpatient days and intensive therapy unit (ITU) days, and changes in treatment were
compared for the preceding 12 months between baseline and post-care points. Courses of oral steroid
(OCS) therapy for asthma exacerbations varied from 30 to 40 mg prednisolone per day while duration
varied from 3 to 10 days. We therefore standardised acute OCS therapy to number of days on equivalent
to 40 mg prednisolone per day dose. Data were analysed using SPSS version 19 (IBM, Armonk, NY, USA).
Paired sample t-tests and McNemar’s test were used for statistical comparisons between pre- and post-care
assessments with a significance value of p<0.05.

The first 17 BTS-defined difficult asthma patients referred to the clinic were assessed in this study. Patients
were typically female (82.4%), in the fifth decade of life, with childhood-onset asthma (64.7%). Common
baseline comorbidities included rhinitis (94.0%), atopy (82.4%), overweight/obesity (76.5%, mean body mass
index 30.59 kg·m−2), gastro-oesophageal reflux disease (64.7%), dysfunctional breathing (47.1%), salicylate
sensitivity (41.7%) and psychological comorbidity (35.3%). Current smoking was recorded in 11.8% and past
smoking in 35.3% with a mean 13.7-pack-year history among current or past smokers. Mean forced expiratory
volume in 1 s was 2.28 L (76.7% predicted) and did not change significantly over the study period.
Self-management plan use rose from 0% to 100% between the baseline and post-care assessments. Referral to a
physiotherapist for dysfunctional breathing was made for nine (52.9%) patients and to a psychologist for
psychological comorbidities in five (29.4%). Six patients with suspected salicylate sensitivity had dietetic review.

At referral, 47.1% of patients were on BTS step 4 and 52.9% on step 5 treatment. Home nebulisers were
used in 58.8% and subcutaneous terbutaline in 23.5% at baseline; the latter halved after 18 months. Clinic
input led to increased use of long-acting β-agonists, leukotriene receptor antagonist, nasal steroid and
tiotropium. All subjects were using inhaled corticosteroids at referral with 11.8% on “ultrafine particle”
inhalers (Qvar (Teva, Castleford, UK), ciclesonide (Takeda, Woodburn Green, UK) or Fostair (Chiesi,
Manchester, UK)). That increased to 88.3% after 18 months, with use of ciclesonide increasing from 5.9%
to 82.4%. At 18 months, 52.9% of patients were on ciclesonide plus combination inhalers, either Seretide
(GlaxoSmithKline, Uxbridge, UK) (fluticasone 250 μg/salmeterol 25 μg; 17.6%), Symbicort (AstraZeneca,
Luton, UK) (budesonide 200 μg/formoterol 6 μg; 23.5%) and Fostair (beclomethasone 100 μg/formoterol
6 μg; 23.5%). Use of rhinitis treatment increased from 43% to 86% after 18 months.

Daily maintenance OCS use reduced from 52.9% to 42.1% after 18 months (table 1). Mean baseline
maintenance OCS dose was 15.56 mg (95% CI 8.78–22.33 mg) versus 7.22 mg (95% CI 3.33–11.12 mg)
after 18 months. No patients were treated with oral steroid-sparing agents or omalizumab during this
study. An annual average reduction of 26.27 days in 40 mg prednisolone equivalent use was achieved at
18 months. A significant reduction in annual HCU was found at the post-care point (figure 1). Annual
general practitioner visits reduced by mean of 3.8 (95% CI 2.4–5.2, p<0.001), A&E visits reduced by 1.9
(95% CI 0.7–3.1, p=0.004), hospital bed days decreased by 7.7 (95% CI 4.4–11.0, p<0.001) and ITU days
decreased by 1.5 (95% CI 0.2–2.8, p=0.024). At the secondary care (A&E, inpatient stay and ITU stay)
level, annual net savings of £52000 were realised for this patient cohort.
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A systematic approach to severe asthma care that confirms asthma diagnosis, defines phenotype, optimises
pharmacotherapy, and addresses nonadherence and aggravating comorbidities affords optimal management
[3, 4]. While that care is the traditional preserve of a tertiary centre, the outreach model assessed in this
study demonstrated significant reduction in asthma healthcare utilisation and associated costs in parallel
with reduced systemic steroid use. Access to more specialised resources including induced sputum analysis,
bronchoscopy with biopsy/lavage, exhaled nitric oxide measures and surrogates of adherence like
prednisolone assay was lacking in the outreach clinic. While such resources are helpful, our outcomes
suggest that such gaps were not necessarily detrimental.

The definition of difficult asthma used in this study is comparable to that recently assessed in the BTS
Difficult Asthma Registry [6, 9, 10]. Baseline characterisation of our clinic cohort was similar to the BTS
Registry. While our baseline hospital admissions were relatively high, follow-up assessment showed
significant reductions in acute HCU. These reductions mirrored those shown by BTS Difficult Asthma
Registry review [10]. Earlier review of the BTS registry also demonstrated improvements in asthma outcomes
but associated with increased oral steroid use [6]. Our outreach clinic saw significant reduction in both
maintenance dose of oral prednisolone and acute courses of oral steroid but not the proportion of subjects
on maintenance prednisolone. That is similar to more recent tertiary centre findings [10].

Multiple factors contributed to the improved outcomes in this study. Difficult Asthma rarely occurs in
isolation and treating aggravating comorbidities can significantly improve the “Difficult Breathing Syndrome”
that such patients suffer. A strong multidisciplinary approach with basic education, inhaler technique review,
universal use of personal asthma action plans, encouragement to adhere to therapy and awareness of how
comorbidities influence symptoms were important facets of the outreach clinic. Formal patient-centred
assessment of outcomes, such as ACQ or AQLQ, has shown significant improvement in response to tertiary
centre asthma care [11]. Weaknesses of our study include that we did not universally collect such data during

TABLE 1 Oral corticosteroid (OCS) maintenance dose for those on maintenance prednisolone
therapy

12 months before
referral

12 months after
6 months in care

Patients 17 17
Patients on daily OCS n (%) 9 (52.9) 7 (41.2)
Daily OCS dose mg 15.56 (8.78–22.33) 7.22 (3.33–11.12)
Patients on 30 mg 1 0
Patients on 25 mg 1 0
Patients on 20 mg 2 0
Patients on 15 mg 1 1
Patients on 10 mg 2 4
Patients on 5 mg 2 2
Patients not on OCS 8 10
Number of days 40 mg OCS given over 12-month period# 37.59 (19.7–55.5) 11.32 (4.5–18.2)

Data are presented as n or mean (95% CI), unless otherwise stated. #: number of days acute dose of 40 mg
prednisolone given over 12-month time frame.

FIGURE 1 Changes in acute
healthcare utilisation with clinic
management, comparing the
healthcare utilisation for last
12 months at referral and last
12 months after 18 months of care
under the difficult asthma clinic.
GP: general practitioner, A&E:
accident and emergency; IP:
inpatient; ITU: intensive therapy
unit. p-values from paired-sample
t-test. ***: p<0.001; #: p=0.004; ¶:
p=0.024.
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the study period, the retrospective nature and the absence of validated adherence measures such as the
MARS-A questionnaire. Achieving good adherence and assessing that remains a holy grail in difficult asthma
care. A core component of our approach was centred on embedding self-management strategies, checking
inhaler use and correct technique, and it is very likely those led to improved adherence.

This study observed a considerable switch to high-dose ciclesonide plus combination inhaler, which would
have resulted in a significant increase in inhaled steroid load. However, as this approach was instituted
alongside many others in our patients, it is not possible to draw conclusions on its specific effect. It is
likely that the benefits reaped in our clinic reflected the multifactorial and holistic intervention strategy
implemented for a “difficult breathing syndrome” rather than just asthma therapies in isolation.

Our “top down” approach certainly delivered substantial patient benefit. It is worth considering whether
some of our patients may have benefited from a “bottom up” approach to better asthma care earlier in
their patient journey. Evidence for primary-care based approaches such as the SIMPLES approach is
emerging in that context [11].

In conclusion, outreaching specialist care could deliver benefits for patients in locations far from tertiary
centres, whilst also providing potential cost savings. Outreaching models of difficult asthma care as part of
evolving “networked specialist care” merit consideration.

@ERSpublications
Outreaching specialist asthma care can significantly benefit patients with difficult asthma in
peripheral settings http://ow.ly/YClKM
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