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ABSTRACT

Asthma affects 339 million people worldwide,
with an estimated 5–10% experiencing severe
asthma. In emergency settings, oral corticos-
teroids (OCS) can be lifesaving, but acute and
long-term treatment can produce clinically
important adverse outcomes and increase the

risk of mortality. Therefore, global guidelines
recommend limiting the use of OCS. Despite
the risks, research indicates that 40–60% of
people with severe asthma are receiving or have
received long-term OCS treatment. Although
often perceived as a low-cost option, long-term
OCS use can result in significant health
impairments and costs owing to adverse out-
comes and increased utilization of healthcare
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resources. Alternative treatment methods, such
as biologics, may produce cost-saving benefits
with a better safety profile. A comprehensive
and concerted effort is necessary to tackle the
continued reliance on OCS. Accordingly, a
threshold for OCS use should be established to
help identify patients at risk of OCS-related
adverse outcomes. Receiving a total dose of
more than 500 mg per year should trigger a
review and specialist referral. Changes to
national and local policies, following examples
from other chronic diseases, will be crucial to
achieving this goal. Globally, multiple barriers
to change still exist, but specific steps have been
identified to help clinicians reduce reliance on
OCS. Implementing these changes will result in
positive health outcomes for patients and social
and economic benefits for societies.

Keywords: Asthma; Oral corticosteroids; Long-
term

Key Summary Points

Approximately 40–60% of people with
severe asthma receive long-term oral
corticosteroids (OCS) treatment, which
can result in adverse outcomes and
increase healthcare costs long-term.

Frequent use of OCS for uncontrolled
asthma should trigger an alert to identify
when a referral to a specialist is needed.

Treatment focus needs to shift from short-
term exacerbation management to better
long-term control of the underlying
disease.

A global reduction in the reliance on OCS
can be achieved by establishing a
threshold of 500 mg/year and
implementing campaigns to raise
awareness of the appropriate use of OCS.

INTRODUCTION

Asthma affects approximately 339 million peo-
ple worldwide [1], and this number is antici-
pated to grow by 100 million new cases by 2030
[2]. People with severe asthma, which is esti-
mated to affect 5–10% of the total asthma
population [3, 4], represent a distinct group of
patients with asthma [3]. The disease seriously
affects the lives of people with severe asthma.
They experience more symptoms and exacer-
bations and a reduced health-related quality of
life (HRQoL) compared with those with mild or
moderate forms of asthma [5]. For these indi-
viduals, this can mean frequent, severe attacks;
reductions in lung function; and a poor HRQoL
[6, 7]. For example, these patients may
encounter potentially debilitating adverse out-
comes from long-term exposure to oral corti-
costeroids (OCS) [3, 6, 8]. OCS play a vital role
in the management of asthma, particularly for
acute exacerbations but also when treatment
alternatives are not available or not considered
appropriate [9].

Despite documented evidence of their short-
and long-term adverse effects, OCS continue to
be widely prescribed in patients with severe
asthma worldwide. A study of medical records
from 2011 to 2018 found that 14–44% of
patients with asthma across four European
countries were prescribed at least one OCS
treatment during the 7-year study timeframe
[10], and other research suggests as many as
61% of patients with severe asthma are cur-
rently receiving, or have received, long-term
(chronic) OCS treatment [11].

Studies show there is variability between
countries in rates of OCS prescriptions among
patients with severe asthma [10, 12]. Perceived
cost may be a reason for this variability; the
relatively cheap up-front cost of OCS compared
with other medications could be a factor in
continued prescribing [13]. This trend may be
driven by economic factors, expectations, dif-
ferences among healthcare systems, and differ-
ences in education and guidance; however, that
perception fails to consider larger economic and
health effects.G. W. Canonica

IRCCS Humanitas Research Hospital, Personalized
Medicine, Asthma and Allergy, Milan, Italy
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OCS are essential and may be lifesaving in
the management of acute severe asthma exac-
erbations [8]. However, many patients could
have their treatments optimized to reduce the
frequency of acute severe episodes, thereby
reducing overall OCS exposure. The 2021 rec-
ommendations from the Global Initiative for
Asthma (GINA) lay out a 5-step treatment
guideline for patients with asthma based on
their presenting symptoms [14], and evidence
shows that OCS use increases with asthma
severity. Among GINA steps 1–4, patients
received a mean of 1.2 (step 1) to 2.0 (step 4)
OCS courses per year, whereas those at step 5
received a mean of 5.3 courses [14]; and 20–60%
of patients with severe asthma received long-
term OCS, with the mean daily dosage range of
4–21 mg [8].

Frequent acute OCS use and long-term OCS
therapy are both signals of uncontrolled asthma
and should trigger a review to assess potential
asthma triggers, patients’ adherence to preven-
ter medication, and their ability to use inhaler
devices, as well as to evaluate the need for
referral to an asthma specialist where the use of
alternative, OCS-sparing treatments could be
considered [15]. In many cases, however, the
use of long-term OCS to control symptoms and
exacerbations is accepted, often despite the
availability of effective alternative treatments to
improve symptoms and exacerbations without
the adverse effects associated with OCS [8].

This charter seeks to reframe the complicated
relationship that patients with asthma (and
their healthcare professionals, HCPs) have with
OCS. This article is based on previously con-
ducted studies and does not contain any new
studies with human participants or animals
performed by any of the authors.

HEALTH AND ECONOMIC IMPACTS
OF OCS USE

The significant adverse outcomes associated
with acute and long-term use of OCS are well
documented, and OCS-related adverse out-
comes can have a significant impact on patient
HRQoL [8, 9, 16, 17]. This can be particularly
challenging for those with severe asthma

because OCS have the potential to save their
lives during acute episodes while also substan-
tially impacting their longer-term HRQoL [18].

Cumulative, long-term use of OCS is associ-
ated with a greater risk of potentially debilitat-
ing adverse outcomes, including infection,
bone- and muscle-related disorders, cardiovas-
cular disease, ocular complications, chronic
kidney disease, sleep disorders, and psychiatric
disorders [8]. In one study, for example, OCS-
induced morbidities were identified in 93% of
patients with severe asthma [19]. Long-term use
of OCS is also associated with increased mor-
tality [20, 21]. A 2019 study estimated that the
quality-adjusted life years lost from uncon-
trolled asthma were 752,230 in 2019 and are
projected to increase to 783,474 by 2038 [22].

OCS-related adverse outcomes can also have
negative economic impacts, as greater OCS
exposure is associated with increased healthcare
costs and healthcare resource utilization
(HCRU) [8]. A 2020 study found that patients
with severe refractory asthma on long-term OCS
costed in excess of 40% more than those not on
long-term corticosteroids because of the cost of
medications and managing OCS-related adverse
outcomes [9]. Furthermore, patients with high
OCS use cost $17,122 (approximately €15,237)
more annually than those with low OCS use
[23], and those experiencing OCS-related
adverse outcomes spend an average of $10,504
(approximately €9 348) more annually on all-
cause healthcare [24].

OCS use also has substantial negative
impacts on productivity. A 2021 study found
that patients with asthma (79.2% of whom were
OCS-dependent) missed an average of 15
working days and had reduced productivity at
work, resulting in an average loss of €974 per
patient per year [25]. Additionally, an observa-
tional prospective study found that 21% of
patients with asthma reported their work was
impaired, whereas patients receiving biologics
reported a higher HRQoL than those receiving
systemic corticosteroids [26]. Importantly, up to
47% of working-age patients seen in a severe
asthma tertiary center were not employed [27].

Canadian studies found that lost workdays
resulted in an estimated $78.1 to $94.4 million
Canadian dollars (approximately €55 to €65
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million) of lost productivity annually in the city
of Alberta, which has an asthma prevalence of
8.5% (total population of approximately 1.5
million working-age individuals) [28]. Further-
more, 50% of children with severe asthma
missed 1–3 days of school per year [29]; thus,
despite continued use of OCS, their asthma
remained largely uncontrolled.

OCS use is associated with a significant
increase in HCRU and costs for patients with
asthma, with healthcare costs increasing with
higher OCS exposure [8]. Analysis of a UK
database found that non–asthma-related medi-
cation costs were 58% higher for those receiving
long-term OCS versus those not receiving OCS
owing to the need to manage OCS-related
adverse outcomes [8]. Overall healthcare costs
were 43% higher for OCS users than for nonu-
sers and were also higher compared with
patients with other chronic diseases, such as
stroke, type 2 diabetes mellitus, chronic
obstructive pulmonary disorder, and chronic
kidney disease [8, 30]. A UK study by Kerkhof
et al. that included 10,552 patients receiving
long-term OCS therapy found comparable
results, with a cost ratio 2.5 times higher for
patients taking long-term OCS compared with
all patients with asthma [31].

A study in Sweden also found a significant
difference in total healthcare costs for those
with long-term or periodic OCS compared to
those with no OCS use [32]. Healthcare costs for
patients with asthma and regular OCS use are
an average of three times higher than for
nonusers (no OCS use at €1980, low OCS use at
€2948, and high OCS use at €5615; Table 1) [32].
This study also found that in-patient costs of
OCS users were more than four times higher

than for nonusers (€2329 versus €505) [32].
Additionally, an Italian study found that the
cost per patient for OCS-related adverse out-
comes were €285 or €892 higher for those with
moderate or severe asthma, respectively, com-
pared with control subjects without asthma
[33]. This resulted in substantial budgetary
impacts (Fig. 1).

A retrospective cohort study examined the
long-term risks and associated costs for asthma
patients in the UK taking systemic corticos-
teroids (SCS; N = 9413) versus those not taking
SCS (N = 9413) [34]. The study found that
patients taking 2.5 mg SCS per day used twice as
many healthcare resources as those not taking
SCS, and exposure to doses of at least
7.5 mg/day resulted in 2.3–3.0 times greater
HCRU from adverse outcomes [34].

These costs increased over time. In the first
year, all-cause costs (excluding asthma) for
patients taking SCS were 7% higher, increasing
to 50% by year 5 and 110% after 15 years. The
average annual costs for adverse outcomes and

Table 1 Mean annual total healthcare costs by OCS use [8, 23, 32, 45]

High OCS Low OCS No OCS Difference high
and low OCS

Difference high
and no OCS

UK £2603 £978 £560 £1625 £2043

Sweden €5615 €2948 €1980 €2667 €3635

USA $36,903 $19,780 — $17,123 —

Germany €11,253 €5096 €4266 $6157 €6987

OCS oral corticosteroids, UK United Kingdom, USA United States of America

Fig. 1 Annual cost of OCS-related adverse outcomes [33]
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asthma, respectively, were £1486 and £403
(approximately €1743 and €473) for SCS
patients versus £1165 and £166 (approximately
€1367 and €195) for non-SCS patients, repre-
senting a 42% higher cost expenditure [34].
Further analysis found a positive dose-depen-
dent relationship between SCS exposure and
annual costs, with a cost ratio of 1.25 for 0.5 to
less than 2.5 mg/day, increasing up to 3.86 for
15 mg/day or more compared with non-SCS
users. A similar cost pattern was also observed
for acute vs long-term SCS exposure, with those
with long-term exposure incurring higher costs
[34].

Furthermore, high HCRU, particularly high
rates of hospitalization, are also unsustainable.
The coronavirus disease 2019 (COVID-19) pan-
demic exposed weaknesses in healthcare sys-
tems globally and especially highlighted the
need for improved care for chronic airway dis-
eases [35]. Care disruptions, such as those
experienced throughout the pandemic, have
significant consequences on patients’ health. A
study on the frequency of asthma exacerbation
and HCRU found that patients with at least two
exacerbations had more severe disease than
those with at least one exacerbation. Total
HCRU and asthma-related and all-cause hospi-
talizations were also higher for those at GINA
step 5 versus step 1, with total asthma-related
and all-cause costs per exacerbation increasing
with disease severity [36].

With recent scientific advancements, tar-
geted biologic treatments are now an option for
many patients who were previously reliant on
OCS [37]. Currently, six biologics are licensed
for the management of asthma (omalizumab,
mepolizumab, reslizumab, benralizumab, dupi-
lumab, and tezepelumab), with approval and
access to medications differing between coun-
tries [37–40]. However, despite the introduction
of multiple biologic therapies, widespread
acceptance and clinical use remain variable
[41]. Although the up-front cost of these medi-
cations is higher than that of OCS, prolonged
use of OCS has profound delayed health con-
sequences, sometimes termed ‘‘shadow costs.’’
The addition of corticosteroid-reducing thera-
pies and subsequent reduction in OCS exposure

have positive economic and health effects for
patients [42].

A study of 106 Italian patients aged 18 years
or more with uncontrolled asthma found that
the addition of mepolizumab significantly
reduced the number of corticosteroid-depen-
dent subjects from 79.2% to 31.1% (p\0.0001)
and reduced the mean daily OCS consumption
by 4.7 mg in those still dependent on OCS
treatment (p = 0.0002) [25]. This study also
found that mepolizumab reduced exacerbation
rates (from 4.1 to 0.8; p\0.0001) and hospital
rates (from 0.4 predose to 0.06 postdose,
p\0.0001) [25].

This treatment also resulted in economic
benefits. Patients prescribed mepolizumab mis-
sed significantly fewer workdays (15 days pre-
dose versus 4 days postdose, p\0.0001), and
fewer patients reported lost workdays (63.2%
predose versus 31.2% postdose, p\ 0.0001).
Excluding the cost of the drug itself, the benefits
of adding mepolizumab resulted in a total sav-
ings of €2469 per patient over 1 year of treat-
ment, a relative reduction of 61.8% compared
with pre-mepolizumab use—an economic
return of around 22%, equivalent to the cost of
1 year of treatment with mepolizumab
(€11,448). Therefore, it can be concluded that
even though the annual drug cost of biologics is
higher than that of OCS, treatment would result
in long-term economic gains owing to reduc-
tions in comorbidities, hospital costs, and lost
workdays [25].

A CHANGE IN OCS USE
AND PRESCRIBING IS NECESSARY

Global clinical guidelines recommend limiting
the use of OCS to manage asthma because of
potentially serious adverse outcomes [3].
Despite this, the use of OCS is still relatively
prevalent in all levels of asthma severity.
Although OCS use differs across countries, it is
notably widespread, as demonstrated by the
international SABINA (SABA use IN Asthma)
study on prescription patterns in asthma, which

Adv Ther (2023) 40:2577–2594 2581



found that over 1 year, OCS were used by 13%
of patients in the general asthma population
[43].

In 2018, a group of global experts and
advocates developed a patient charter for peo-
ple with severe asthma [3]. This charter laid out
six core principles that patients with severe
asthma should expect from their care. One of
these principles stated that patients with severe
asthma deserve to not be reliant on OCS [3]. In
addition, a 2020 global template on quality
standards for severe asthma care aimed at sup-
porting improved access to and delivery of
quality care also offered recommendations to
support the reduction of OCS usage [44]. How-
ever, challenges remain with the day-to-day
implementation of this goal worldwide. Because
of a clinical legacy of limited alternative treat-
ment options to OCS, there are often low
expectations among patients and clinicians
about the prospect of moving beyond OCS.

A comprehensive and concerted effort is
necessary to tackle the issue of reliance on OCS.
As with worldwide efforts to reform the usage of
antibiotics, changing national and local policies
will be crucial to ensure that OCS treatments
become a last resort for patients with asthma. In
some countries, such as Germany, localized
guidelines on OCS prescribing are already in
place [45].

In other disease areas, such as rheumatoid
arthritis (RA), OCS use is declining [3]. RA
affects nearly 2% of the population worldwide
[46]. OCS were a common treatment for RA
until biologics became available, despite a sug-
gested link between treatment with OCS and
mortality for patients with RA [47]. However,
the advent of novel treatments, together with
improved care, has led to a paradigm shift in
treatment, relegating OCS to a ‘‘bridging’’ ther-
apy, until the patient is transferred to a disease-
modifying drug. Indeed, the probability of OCS
use to treat RA has dropped from 55%
(September 2001–March 2005) to 39% (March
2012–October 2015) [48]. This shift has
involved earlier diagnoses, as well as earlier
exploration of personalized treatment plans and
alternative treatment options, such as biologics.
Now is the time to act to ensure we achieve the
same for patients with asthma.

Emerging evidence suggests that OCS use in
the treatment of asthma is not reducing at the
same pace [6]. In some countries, respiratory
clinicians are the leading prescribers of OCS,
accounting for as much as 40% of all OCS pre-
scriptions [8]. Despite evidence of the signifi-
cant adverse effects associated with OCS use,
clinicians remain uncertain about the appro-
priate threshold at which to refer an individual
with asthma to specialist care [49]. A step
change is required to address the overreliance
on OCS and ensure guidelines can be put into
practice [50].

STEPS TO IMPLEMENT CHANGES
WORLDWIDE

We must encourage clinical practice to move
forward at the same pace as advances in science
so that patients with asthma can access the best
treatment at the right time. Although global
guidelines for severe asthma exist to support the
optimum approach to management and treat-
ment [51], national policymakers must identify
and implement tangible national strategies to
improve respiratory care and adopt these best
practices, such as reducing the use of OCS. The
Global Quality Standard [44], which provides a
‘‘best practice’’ template to support improved
access to and delivery of care, should help to
support policymakers, HCPs, and patient advo-
cacy groups to implement such strategies.

National and international strategies should
be generated to allow new developments to
reduce long-term OCS use, such as alternative
treatments, available to all who could profit
from such a therapy. The Severe Asthma Net-
work in Italy stated in a 2020 publication that
‘‘considering the strong impact that frequent or
regular use of OCS has on [the quality of life] of
severe asthmatics, as well as the costs for
managing corticosteroid-related disease, OCS-
sparing up to withdrawal should be considered
a primary outcome in the management of sev-
ere asthma’’ [52]. To address the overreliance on
OCS, we have identified the following key
headline actions, and a series of proposed
measures, to address the barriers to change in
OCS use (Table 2) [51, 53–56].
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Acceptance that Exacerbations are
an Unavoidable Part of Living
with Asthma

Previous research has shown that avoidable risk
factors contribute to premature death and sug-
gest that past history is sometimes expected
and/or accepted [57, 58]. This is evident from
the percentage of patients with poorly con-
trolled or uncontrolled disease who are treated
in the primary care setting instead of by spe-
cialists [59].

Implementing Effective, Balanced
Communication and Information Campaigns
Effective, balanced communication and infor-
mation is needed to support HCPs and people
with asthma in understanding how to use OCS
appropriately. Much can be learned from other
campaigns that involve surveillance and disease
data monitoring, communications toolkits, and
medical education and training [60].

Recommendation
Governments or other appropriate authorities
should launch a multipronged campaign to
raise awareness of the appropriate use of OCS to
ensure people with asthma receive the right care
at the right time.

Inconsistency in OCS Usage Dose
and Thresholds in Asthma

Conflicting guidance on the OCS threshold that
should trigger a specialist referral, in addition to
a lack of consensus on an OCS threshold for
treatment doses [49] and OCS tapering guideli-
nes [61], contributes to confusion around the
therapeutic approaches for patients with
asthma.

Identifying the Appropriate Threshold for OCS
Usage
Despite the evidence of the significant adverse
outcomes associated with acute (short-burst)
and long-term OCS use, uncertainty remains
among clinicians regarding the appropriate
threshold at which to refer an individual with
asthma to specialist care. This uncertainty is
fueled by multiple national guidelines, inter-
national strategies, and consensus documents
for asthma, which present inconsistent—and, in
some cases, conflicting—advice on the OCS
threshold for specialist referrals [62]. Despite
these inconsistencies, these guidelines also
acknowledge that overuse of OCS puts patients
at risk and therefore should be avoided when
possible.

Recommendation
Articulating a threshold for OCS use that
prompts action is essential to provide an aim/
ambition that the healthcare community can
work toward to improve patient outcomes and
reduce inappropriate OCS use in asthma.

Inappropriate Reliance on Rescue
(Reliever) Medication can Increase
the OCS Burden

Evidence shows that long-term OCS use is most
common in cohorts with high short-acting beta
agonist (SABA) use [63]. HCPs recognize the
OCS adverse effect profile, but the extent of use
is not universally understood, nor perhaps is the
opportunity for good preventative measures to
reduce the need for acute OCS use in asthma
(e.g., smoking cessation and use of inhaled
corticosteroids, ICS) [51, 64]. Patient education

Table 3 Corticosteroid equivalency table

Equivalent dose, mg

Short-acting

Hydrocortisone (cortisol) 20

Cortisone 25

Intermediate-acting

Fludrocortisone –

Prednisone 5

Prednisolone 5

Methylprednisolone 4

Long-acting

Dexamethasone 0.75
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on the potential adverse effects of OCS use is
lacking [65]. A lack of patient education also
contributes to the overreliance on rescue med-
ication because patients may not understand
the difference between maintenance and rescue
medications, and this can also lead to inade-
quate inhaler techniques [66].

Addressing the Inappropriate Use of Rescue
(Reliever) Medication
As with high OCS use, overreliance on rescue
inhalers is an effective indicator of uncontrolled
asthma [51]. Studies have found that beta ago-
nists can lead to worse asthma control due to
bronchial hyperresponsiveness [8]. Evidence
also demonstrates that rates of OCS prescrip-
tions increase with increasing annual SABA
refills and GINA step-therapy [67]. Consistent
with efforts to reduce OCS use, GINA recom-
mendations no longer advise SABA-only treat-
ment in asthma [68]. Because of the link
between high SABA use and OCS prescribing
[69, 70], addressing the factors driving the
inappropriate use of SABA will be critical to
reducing OCS usage.

Focusing on exacerbations that require OCS
use is just one measurement of asthma control
[71, 72]. To better recognize the underlying
factors contributing to OCS use, interrelation-
ships among SABA reliance, symptom impair-
ment, long-term adherence, and disease severity
need to be understood in further detail. Policy-
maker action to limit SABA monotherapy use,
ensure regular asthma reviews, and provide
better post-exacerbation care is crucial not only
in addressing SABA overreliance but also in
tackling the overuse of OCS.

Recommendation
Patients should have an annual asthma review
with their clinician. This may be determined by
current local practice or guideline. One example
is the recently developed ReferID [73, 74].

Recommendation
Patients should receive an asthma review when
an alert flags them as having an ICS autorefill of
less than 80% per year [53, 56, 75]. This alert
may be from primary care (the prescriber) or

a pharmacist (the dispenser). Some systems now
allow automatic digital flagging through elec-
tronic means.

Recommendation
Patients should receive a structured treatment
review when an alert flags SABA usage more
than twice per week because this indicates
uncontrolled asthma and a medication adjust-
ment is needed [51]. This should be embedded
across healthcare systems as a trigger.

Recommendation
SABA monotherapy use should be strongly dis-
couraged and guidelines implemented to
remove most SABA monotherapy from routine
asthma management.

OCS are Perceived as Cheap and Effective
and are Often Preferred over ICS Therapy

As a result of low acquisition costs for OCS,
some payers and patients believe OCS are cost-
effective for the healthcare system [33]. How-
ever, despite the low up-front costs, there are
substantial indirect costs associated with the
long-term use of OCS because of adverse effects
and OCS-induced comorbidities, such as type 2
diabetes and obesity, and evidence suggests
these long-term costs outweigh the up-front
savings [24, 33].

Challenging the Perception that OCS are Cost-
Effective
There is currently an incomplete understanding
about OCS costs in healthcare. Payers perceive
that OCS use in managing asthma is both cost-
efficient for the healthcare system and effective
for the patient [33]. With healthcare systems
facing constrained budgets worldwide, the low
acquisition costs of OCS [33] are often con-
nected to positive short-term effects for the
treated individual [9]. Although OCS may be
correctly prescribed for acute exacerbations, this
thinking does not account for the long-term
costs of OCS use or the need to adjust treatment
approaches for patients experiencing uncon-
trolled asthma.
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OCS overexposure can lead to increased
HCRU, poor outcomes, and greater cost per
patient in the long term [33]. There will always
be a need for clinicians to focus on the indi-
vidual, some of whom have complex needs and
situations. However, new therapies are emerg-
ing that may help to minimize exposure to OCS
[9, 52]. National priorities should encourage
clinicians to prescribe OCS as a well thought out
option of last resort, rather than the status quo.

Recommendation
Prescription of more than 500 mg prednisolone
(or equivalent), or two courses of acute treat-
ment for adults with severe, uncontrolled
asthma in 12 months should prompt review by
a primary HCP or specialist. This process should
be established within guidelines and reim-
bursement schemes.

Recommendation
There is a reluctance to implement consistent
strategies for dosing or tapering. This view may
explain why clinical behavior differs from the
recommended clinical guidelines. OCS-sparing
asthma care strategies should be adopted
wherever possible, using targeted treatments to
minimize OCS use.

Recommendation
Specific goals or targets for OCS reduction
should be introduced across the healthcare
system, with incentives or monitoring to mini-
mize the inappropriate systemic prescribing of
OCS.

Recommendation
When there is no alternative and OCS are used,
measures should be put in place to monitor
patients for acute and chronic adverse
outcomes.

Improving Understanding and Recognition
of the OCS Side Effect Profile Through
Educational Campaigns
Although acute OCS treatment can be lifesaving
in certain circumstances, use of OCS as a long-
term treatment for asthma has become the sta-
tus quo. At the same time, new treatment

options—such as biologic treatments—remain
underutilized in many parts of the world [8].
Since OCS use is commonplace across numer-
ous care settings, it is not considered a ‘‘spe-
cialist’’ medicine that requires careful
monitoring or consideration before being pre-
scribed [76]. Relevant guidance and resources
about safe OCS prescribing (including dosing
and tapering) are not always widely available to
the clinicians who prescribe them [36, 76]. As
such, some clinicians may underestimate the
side effects [77] and potential hazards of accu-
mulated prescribing and long-term use of OCS
[9, 42].

Whereas clinical education is of paramount
importance, educating and empowering
patients on the topic of OCS and its adverse
outcomes are crucial. Some studies report that
patients are satisfied with their OCS treatments
but also report adverse outcomes [78]. Indeed,
evidence from systematic reviews demonstrates
that both acute and long-term OCS use are
associated with an increased risk of acute and
chronic adverse outcomes [8].

Recommendation
Patients should not be able to obtain repeat
prescriptions of OCS without consultation with
an asthma specialist, except where failure to do
so would cause harm.

Recommendation
Beginning in medical school and reinforced
during their professional life, all HCPs should
receive consistent education on OCS use to
ensure that those who prescribe OCS do so
appropriately (e.g., ensuring correct diagnosis
and need, as well as correct dosage for the rel-
evant length of time).

Recommendation
Education on the role of specialist assessment
and new treatment options for all clinicians
who treat respiratory diseases (e.g., primary
care, specialist care, emergency care, and phar-
macy) are essential to help ensure that people
with asthma are given the most appropriate
treatment for their condition.

Adv Ther (2023) 40:2577–2594 2587



Recommendation
Updated guidance and resources on safe OCS
prescribing should be widely available to all
clinicians who treat respiratory diseases (e.g.,
primary care, specialist care, emergency care,
and pharmacy).

Recommendation
When OCS tapering or withdrawal is being
contemplated, adherence to long-term OCS
should be measured using an objective test, e.g.,
the serum prednisolone/cortisol assay [54].

For those who are nonadherent to prescribed
therapy, an alternative option should be
employed (e.g., treatment optimization includ-
ing potential escalation to biologic treatment).

Fragmented Healthcare Systems Broaden
Access to OCS and Limit Oversight

A lack of evidence on acute and long-term OCS
use in severe asthma exists because OCS pre-
scribing occurs across a variety of care settings
[10, 12].

Ensuring Systems Have Oversight
and Surveillance of OCS Use
Across the healthcare system, systemic pre-
scribing of OCS can occur in a variety of care
settings, including general practice, urgent care
clinics, specialist care (including respiratory;
allergy; ear, nose, and throat), and pharmacy
[10, 12]. There is often a lack of coordination
and communication among these HCPs and
settings (e.g., no single medical record), making
it challenging to track OCS use [15].

In general, data and consistent recording of
acute or long-term OCS usage in asthma are
limited or incomplete [10, 12]. Risk measure-
ment tools will be an important factor in
addressing these issues by capturing the rele-
vant data needed to trigger referrals to specialist
care or take other appropriate action.

Recommendation
An infrastructure that enables real-time sharing
of clinical data must be implemented, including
alerts for OCS, SABA prescribing, and serious
exacerbation events experienced by patients.

Recommendation
Alerts should be introduced to identify when a
referral to specialist care or other appropriate
action is needed (e.g., nonadherence, comor-
bidities, uncertainty of diagnosis, lack of
asthma prescription autorefill, or lack of asthma
review after exacerbation).

Recommendation
OCS use across different parts of the system
should be monitored and action initiated either
through an electronic medical record or patient
self-tracking (e.g., a patient passport or app),
depending on system capabilities, as a means of
collecting clinical data points. In the UK, for
example, the use of a steroid emergency card to
support early recognition and treatment of
adrenal crisis is promoted [79].

Better monitoring will enable clinicians
across care settings to identify when a patient
has reached the agreed threshold of long-term
OCS use.

Recommendation
For adults, two or more courses of OCS or more
than 500 mg prednisolone or equivalent in
1 year (Table 3) should warrant an in-depth
clinical review and referral (as per criteria out-
lined in the Global Quality Standard for Iden-
tification and Management of Severe Asthma
[44]).

Other techniques, such as promoting good
medication adherence and addressing inhaler
technique problems, should be considered after
exacerbation.

Recommendation
Among HCPs, pharmacists are in a unique
position to oversee patients’ medication regi-
mens that may come from numerous pre-
scribers. As such, pharmacists should play a
role, along with all HCPs, in identifying patients
who have excessive OCS use and should dis-
courage OCS dispensation without an HCP
prescription.
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CONCLUSION

Articulating a threshold for OCS use is an
important step in communicating a goal that
the community can work toward. It will help to
identify a percentage of patients who would
benefit from a transformation in care. During
the COVID-19 pandemic, healthcare around the
world faced catastrophic challenges and finan-
cial constraints [80]. The lessons from this
pandemic have taught us the importance of
enabling patients to have better long-term
control of their conditions while building up
healthcare resiliency and decreasing HCRU.

Evidence from other disease areas suggests
that guideline changes are key drivers of
change. For example, in RA, guidelines provide
a specific maximum daily dose threshold for
OCS use and advise tapering rapidly [47, 81].
The recommendations made here may need to
be adapted on a country-by-country basis,
depending on the availability of, and patients’
access to, alternative medications based on
country-specific approvals and cost.

However, defining a threshold is a compli-
cated issue. In some individual cases, this
threshold could be reached by the cumulative
prescribing of OCS for more than one condi-
tion. The risk of OCS-related adverse outcomes
is dose-dependent [8, 17].

The focus of asthma treatment needs to shift
from short-term OCS use to manage exacerba-
tions to a long-term outlook to better manage
the underlying cause of the disease. This charter
proposes a threshold for OCS use of 500 mg of
OCS per year for adults with an ongoing con-
dition. This threshold should be an indicator for
action. An indication on a patient record of
more than 500 mg over 12 months should trig-
ger a medication review and specialist referral,
once optimization measures in primary care
have been exhausted. Available tools such as
ReferID can also help identify patients in need
of optimization [73, 74]. The FOCUS Working
Group, a subgroup of the PRECISION program
with a specific focus on OCS stewardship,
agreed on the proposed threshold for OCS use,
using existing literature to identify a threshold
for action.
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