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ABSTRACT

ARTICLE HISTORY

Since their introduction many decades ago, systemic corticosteroids have become a main-
stay treatment for asthma. Despite being a highly effective therapy, corticosteroids can
cause significant adverse effects in patients. This results in a “double hit” for some patients
as they suffer the burden of disease as well as the burden of treatment-induced morbidity.
This article aims to raise awareness of the potential, harmful side effects of prolonged or
repeated exposure to systemic corticosteroids in asthma. It also highlights the importance
of referral of the appropriate patients with asthma from primary care for specialist assess-
ment once other considerations such as adherence, inhaler technique and co-morbidity
have been evaluated. We propose a simple decision step that may help busy primary care
physicians and general practitioners to identify patients who could benefit from special-
ist assessment.

Our decision step suggests that a patient with asthma should be reviewed at least once by
an asthma specialist if he/she (i) has received >2 courses of oral corticosteroids in the previ-
ous year; asthma remains uncontrolled despite good adherence and inhaler technique; or
(i) has attended an emergency department or was hospitalized for asthma care.

Such referral could facilitate wider access to diagnostic tools, in-depth assessment of con-
founding comorbidities, and non-corticosteroid-based therapies as needed, which may be
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unavailable in primary practice.

Introduction

Chronic or repeated short courses of systemic cortico-
steroid therapy are commonly prescribed to people
with asthma as maintenance therapy or for the treat-
ment of asthma exacerbations (1). These may include
patients with severe asthma, patients who are under-
treated, patients with poor adherence to therapy, and
patients with difficult-to-treat comorbidities (2).
Despite the availability of highly effective therapies
(3), it is estimated that approximately 5-10% of
patients with asthma have severe disease which does

not respond to standard of care medications and often
requires systemic corticosteroid therapy (4). Although
the prevalence of severe asthma is low (approximately
10% of the population), these patients contribute to
about 50% the overall asthma-related healthcare cost
(5,6). In the USA, the total annual asthma cost was
estimated to be $USD 56 billion in 2011, which trans-
lates into an average annual cost of approximately
$USD 5,000 per patient,
patients with severe asthma (7). In the pediatric popu-

being much higher in

lation, those with severe asthma (~5%) account for
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half of the total healthcare cost (8). Therefore, severe
asthma is both a clinical and an economic priority.

This manuscript focuses on the importance of
timely referral of appropriate patients from primary
care to specialists trained in the management of severe
asthma when attempting to achieve asthma control as
early as possible and minimizing need for systemic
corticosteroids.

Crucial role of the primary care physician in
severe asthma

In countries where most asthma is managed in pri-
mary practice, the primary care physician/general
practitioner (GP/PCP) has a crucial task: to recognize
asthma that is severe, and to explore the need for
escalation of therapy beyond that available in primary
practice, and then to refer the appropriate patients for
specialist assessment (9).

Although only a minority of patients with asthma
requires such referral, our clinical experience would
suggest that simple, effective criteria (e.g.a decision
step or algorithm) would be helpful for busy GPs/
PCPs, for referral of the appropriate patients in whom
basic therapies, inhaler technique, adherence, triggers,
and comorbidities have already been reviewed.

The Global Initiative for Asthma (GINA) outlines a
general list of indications for referral to an asthma
specialist. These include difficulty confirming a diag-
nosis of asthma, suspected occupational asthma, and
risk factors for asthma-related death (3). GINA has
also produced a report on the diagnosis and manage-
ment of difficult-to-treat and severe asthma (3).
Despite the existence of these recommendations, we
believe that increased focus is needed on targeting
referral to those patients with most to gain in terms
of disease burden, which could potentially be
improved by specialist assessment.

Why does specialist referral not always occur
for appropriate patients?

We posit that there are several reasons why the appro-
priate patients are not always referred for special-
ist assessment:

i. Clinical inertia: Systemic and inhaled corticoste-
roids are usually effective in this chronic inflamma-
tory disease (2), and are readily available for
prescribing in primary care. Inhaled corticosteroids
(ICS) have been shown to reduce asthma symp-
toms, exacerbations, hospitalizations, and to

improve lung function (10). Short-term oral cor-
ticosteroid (OCS) courses are also highly effective
in the treatment of acute exacerbations (11,12).

Moreover, these therapies are relatively affordable
in most countries, particularly when compared
with expensive (and sometimes difficult-to-access)
biologic treatments. However, the adverse effects
associated with systemic corticosteroid treatments
are an important consideration (13), and will be
discussed further below. Associated with the cost
of biologic treatments, insurance coverage might
also act as a barrier both to medication access and
with regards to the cost of a specialist referral.
Other potential barriers include time, distance
(geographical location) and availability.

ii. Primary care disease: We suggest that there has
been a long-standing, common misconception
that asthma is a “benign” disease (13,14) that
could be managed wholly in primary care, per-
haps placing GPs/PCPs under pressure not to
refer patients to specialists. Furthermore, it is
known that patients tend to over-estimate their
level of disease control vs. standard measures
(e.g. Asthma Control Questionnaire) (15), and
often tolerate symptoms to preclude taking medi-
cation (16), thereby compromising asthma con-
trol. The GP/PCP is in a key position to
recognize these barriers to control. We believe
that support and/or co-management from special-
ists, for certain patients, may help to overcome
these barriers and reduce the future risk of
exacerbation, impaired lung function, and poten-
tial side effects of systemic corticosteroid use.

ili. Lack of awareness: It is possible that the GP/PCP
does not have the time to, or does not have the
tools to, distinguish the clinical symptoms of
asthma from other conditions or to assess
inhaler technique, adherence and spirometry.
This, among other factors, can lead to diagnostic
uncertainty and under-diagnosis of this disease
in patients with asthma (13).

GPs/PCPs, while aware of the significant adverse
effects that are related to high-dose inhaled and even
brief systemic corticosteroid treatment in asthma
management, and may not be as aware of alternative
therapies available beyond primary care. Mild ICS-
related side effects may include skin bruising or sore
throat (17). Other adverse effects related to ICS use in



patients with severe asthma include dose-dependent
suppression of hypothalamic-pituitary-adrenal
(HPA)-axis function, reduced growth velocity, and
increased risk of diabetes and osteoporotic bone frac-
tures (18). Furthermore, ICS use has been associated
in a dose-related manner with infective complications,
such as an increased risk of pneumonia and mycobac-
terial disease compared with non-ICS use (19).

Numerous adverse effects also occur with OCS use
(20). In a recent study, patients who received at least
one OCS prescription had a significantly higher risk
of developing osteoporosis/osteoporotic  fracture,
pneumonia, cardio/cerebrovascular disease, cataracts,
sleep apnea, renal impairment, depression/anxiety,
type 2 diabetes mellitus, and weight gain compared
with those without systemic steroid exposure (1).
Furthermore, another study has shown that exposure
to >4 OCS prescriptions is associated with signifi-
cantly greater risk of hypertension, obesity, and
gastrointestinal ulcers/bleeds (21). These medicines
are regularly used in pediatric patients also, and side
effects remain highly relevant for this vulnerable
population (22). A recent study reported a 17%
increased risk of bone fracture in pediatric patients
after only one OCS course, compared with none (23),
highlighting the harmful effects of OCS use
in children.

When side effects are considered, chronic use of
high-dose ICS and/or repeated OCS courses is
unlikely to be the most effective treatment option for
all patients. Patients with severe asthma suffer not
only asthma-related morbidity, but also face the mor-
bidities related to chronic corticosteroid exposure.

There are a number of non-corticosteroid-based
therapeutic options available to patients with severe or
uncontrolled disease, e.g.leukotriene receptor antago-
nists, long-acting f,-agonists, long-acting muscarinic
antagonists, and allergen desensitization (immuno-
therapy). Biologic therapies have now become increas-
ingly available for treatment of severe disease, with
some only available outside of the primary care set-
ting. The favorable safety profile of biologic therapies
such as omalizumab (24-26), mepolizumab (27,28),
benralizumab (29,30), reslizumab (31), and dupilumab
(32), compared with the known risks of the above-
mentioned steroid adverse effects, should remain an
important consideration. Bronchial thermoplasty may
also be a useful intervention in selected patients with
severe asthma, although the selection of patient phe-
notypes most likely to benefit remains problematic
and the procedure is not widely available (33). The
known heterogeneity of asthma, including the
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existence of phenotypes and endotypes, underscores
the need for deeper specialist-led characterization of
patients with severe asthma. This supports the use of
more targeted, effective therapies (5), where appropri-
ate, whilst minimizing potential treatment-associated
side effects.

A simple decision step process for appropriate
specialist referral

From a practical perspective and as part of a multifa-
ceted approach to asthma management, the import-
ance of non-pharmacological endeavors should be
emphasized in primary care, e.g.identifying and avoid-
ing allergic triggers, occupational and environmental
trigger avoidance, and smoking cessation (34).
Although smoking cessation is important, an active
smoking status should not be seen as a barrier to
referral of a patient. Furthermore, comorbidities such
as chronic rhinosinusitis with nasal polyps, chronic
obstructive pulmonary disease, correct inhaler tech-
nique, and adherence to therapy should be evaluated
and addressed in primary care before referring a
patient for specialist assessment (Figure 1). Key steps
before referral include:

Re-affirm diagnosis

Assess and treat comorbidities
Review environment and triggers
Review inhaler technique

Assess adherence.

However, for patients who do not clinically
improve in primary care despite these steps, we pro-
pose a specific decision step process in an effort to
prompt consideration of a specialist referral:

A patient with asthma should be reviewed at least
once by an asthma specialist if he/she:

e received >2 courses of OCS in the preceding
year; or

e has poor symptom control despite good adherence
and inhaler technique; or

e attended an emergency department (ED), or was
hospitalized for asthma care.

While two or more courses of OCS in the previous
year is the proposed requirement for referral, even
one OCS course in a patient who has been, thus far,
optimally managed should be regarded as a subopti-
mal outcome of preventive therapy, and may prompt
an investigation by the GP/PCP into the reasons for
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[ Patient with symptoms suggestive of asthma }

presents at GP/PCP office Primary
\ 4 care
[ Confirm diagnosis of asthma ]
A 4
[ Assess comorbidities J

A

Continue to review environment and
triggers, inhaler technique, and adherence
to inhaled or other current therapies

A 4

(. )

If the patient:

receives =2 courses of OCS in the previous year

OR
has poor symptom control despite
good adherence and inhaler technique

OR

attends an ED or is hospitalised for asthma care
v

or co-management when/as appropriate
>

Patient returns to primary care for management

[ Refer for specialist assessment }
v
Opportunity for shared care between the specialist

and primary care as appropriate, e.g. community
administration for those requiring biologic therapy

Figure 1: Decision step process for referral of appropriate
patients with asthma for specialist assessment. ED: emergency
department; OCS: oral corticosteroids.

this. Other instances where referral to a specialist may
be considered are: atypical presentation of asthma or
diagnostic ambiguity which needs further testing that
cannot be performed in primary care; when potentially
confounding or treatment-resistant comorbidities are
present; when there are possible occupational causes;
and when it involves patients who need escalation to a
therapy that is unavailable in the primary care setting.

Future considerations and concluding remarks

Without specialist referral, access to potentially effica-
cious therapies such as biologics may be limited (13).
Increasing the awareness of busy GPs/PCPs of the
support that the specialist may offer in the manage-
ment of certain patients may be beneficial. The need
to use the suggested decision step in this article may
ultimately vary from country to country depending on
the local healthcare systems in place. However, we
believe that implementation of such a decision step
process in primary care will: (i) better support busy
GPs/PCPs; (ii) increase the rate of specialist referrals
for appropriate patients; (iii) provide an opportunity
to improve access to efficacious biologic agents at an
earlier stage; and (iv) reduce reliance on high-dose

ICS and repeated courses of OCS for patients
with asthma.

Improving rates of referral for appropriate patients
who are considered to have severe asthma will require
a thoughtful review of healthcare delivery systems. For
example, a collaborative care approach between the
GP/PCP and the asthma specialist may reduce the
number of patients requiring full referral to specialist
care, allowing the patient to be co-managed in pri-
mary care with the benefit of shared expertise and a
potential reduction in costs of referral.

The lack of continuity in healthcare delivery in
some national healthcare systems is a 21% century
challenge. If GPs/PCPs have insight only into visit-by-
visit issues and lack an overview of patient progress
(including systemic steroids prescribed in urgent care
settings by other practitioners), then increasing aware-
ness of severe asthma and newly available treatments
may have little impact on referrals. Indeed, advancing
technologies may support such efforts, including the
use of risk registers in primary care to identify
patients with severe asthma who may benefit from
referral for specialist assessment (35). For example, an
automated system using GP/PCP electronic records to
flag patients for referral, even if the patient presents
in the primary care clinic for non-asthma reasons,
may be useful. Furthermore, the development of
severe asthma screening instruments, or the involve-
ment of pharmacists or insurance companies to iden-
tify patients receiving multiple courses of OCS for
asthma exacerbations, may also be helpful. Such a
strategy becomes feasible with the use of a simple
marker or decision step to highlight where referral
needs to be considered, as we have described herein.
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