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Oral corticosteroids (OCS) have been used for both maintenance
and burst treatment of asthma since the 1950s owing to their
beneficial effect on symptoms and exacerbations coupled with a
historical lack of alternative therapies. Despite the current
availability of well-tolerated and effective treatment with
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biologics, chronic OCS use remains high. This is of great
concern because evidence suggests that a lifetime cumulative
exposure even as low as 0.5 to 1.0 g prednisolone equivalent
(about three to four bursts of OCS) significantly increases the
risk of a wide range of acute and long-term adverse effects, some
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Abbreviations used
AE- Adverse event
FeNO- fraction of exhaled nitric oxide
GINA- Global Initiative for Asthma
GTI- Glucocorticoid Toxicity Index
HCP- Health care professional
Ig E- immunoglobulin E
IL- interleukin
mOCS- Maintenance OCS
OCS- Oral corticosteroid
PCP- Primary care physician
QoL- Quality of life

of which may not be fully reversible. Conversely, biologics
have demonstrated a more favorable benefit-risk profile
compared with OCS, while reducing exacerbations and
improving symptom control. Here, we review the current
situation, highlight the need for improved stewardship of
OCS use, describe the cumulative and potentially irreversible
toxicity seen with even short bursts of OCS, and discuss the
role of biologics in minimizing their use. Finally, we provide
our opinion on how maintenance OCS therapy in asthma can
be relegated to history, with early patient risk evaluation to
identify and measure biomarkers and/or clinical traits that
may predict risk of future exacerbations, enabling

proactive preventative intervention. © 2025 The Authors.
Published by Elsevier Inc. on behalf of the American Acad-
emy of Allergy, Asthma & Immunology. This is an open
access article under the CC BY license (http://
creativecommons.org/licenses/by/4.0/). (J Allergy Clin
Immunol Pract 2025;13:1559-68)

Key words: Asthma; Oral corticosteroids; Burst; Maintenance;
Adbverse effect; Safety; Biologic; Targeted therapies; IL-5; Pre-
cision medicine

INTRODUCTION

Systemic corticosteroids, generally administered orally (oral
corticosteroids [OCS]), were first used clinically in the 1950s and
have since been employed to manage various chronic inflammatory
diseases, including asthma.'” Although the current approach to
asthma management primarily relies on inhaled corticosteroids
(either as monotherapy or combination therapy) to minimize
systemic bioavailability and deliver drug to the target site within the
airways,” OCS remain important for some patients with severe
asthma as either a long-term (maintenance OCS [mOCS]) therapy
or recurrent short-term (burst) therapy to manage exacerbations.””
Adverse events (AEs) with OCS are well appreciated and were
noted as early as 1953.” Oral corticosteroids are known to increase
the risk of a range of both acute and chronic AEs even at a relatively
low exposure.”"" Despite this, OCS continue to be used in asthma
management partly owing to beneficial effects such as improved
symptom control and exacerbation relief,””'*"” but primarily to a
historical lack of alternative therapies and current lack of access to
biologics in some countries."*

The terms mOCS and burst OCS are not always consistently
defined in the literature. According to the Global Initiative for
Asthma (GINA) and National Heart, Lung, and Blood Institute
guidelines,”” mOCS refers to chronic therapy taken on a daily or
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regular basis for an indefinite period or more than 28 consecutive
days, whereas burst OCS indicates acute therapy taken for a
defined period to treat an asthma exacerbation. The Global
Initiative for Asthma describes this defined period as about 5 to 7
days (40-50 mg/day in adults and 1-2 mg/kg in children
[maximum 40 mg]).” However, clinical trials (supported by
European Respiratory ~ Society/American Thoracic = Society
guidelines)'” more commonly define burst use as 3 or more days
of OCS (indeed, receipt of temporary OCS at a higher dose than
maintenance therapy often forms part of the definition of a severe
exacerbation in such trials).!®!®

Currently, six biologic therapies are available, including anti-
immunoglobulin E (IgE), anti-interleukin (IL)-5/IL-5R, anti-
IL-4R0./13, and anti-thymic stromal lymphopoietin.”'”? These
biologics are recommended by both GINA and Expert Panel
Working Group of the National Heart, Lung, and Blood
Institute guidance as add-on treatment options for patients with
severe asthma whose symptoms are not controlled by current
optimized inhaled therapy (which usually involves the addition
of long-acting muscarinic antagonist treatment to medium- or
high-dose maintenance inhaled corticosteroid-formoterol/long-
acting bronchodilator agonist as a starting point).” Several of
these therapies have been shown to enable the reduction of
OCS use in both randomized controlled trials and real-world
settings,l("lg’zo’ZS with decreased mOCS dependence,s’M’Z(”27
and reductions in burst OCS use.”””>** Whereas the ambi-
tion is to eliminate OCS completely”® (maintenance and burst,
in accordance with a clinical remission outcome) when
receiving biologic therapy, some patients still require OCS
bursts for exacerbation control or are unable to discontinue
mOCS therapy for asthmatic and non-asthmatic reasons.”’
Following the adage “prevention is better than cure,” there is
a need to identify patients at risk of ongoing exacerbations
through routine implementation of biomarker measurements in
clinical practice. Biomarkers predicting responsiveness to bi-
ologics (eg, type 2 inflammation) can guide earlier intervention
of biologics that may prevent at-risk patients from a cycle of
exacerbations, recurrent OCS bursts, and escalation to mOCS,
reducing the risk of future consequences such as lung function
decline and airway remodeling, and thereby potentially effect-
ing disease modification.”’ "’

Here, we describe the current prevalence of mOCS and OCS
burst use, outline the related safety concerns and cumulative
toxicity of OCS, and discuss strategies for reducing their use,
including the potential role of biologics. The future focus of
biologic therapy is moving beyond mOCS reduction to pre-
venting escalation mOCS and minimizing OCS burst require-
ment. We offer expert opinion on implementing steps toward a
future in which OCS burden is no longer a consideration for
patients with asthma.

THE PROBLEM: HIGH PREVALENCE OF
MAINTENANCE OR BURST OCS USE IN ASTHMA

Despite advancements in asthma treatment strategies and
therapies, OCS use remains high. Managing this effectively re-
quires understanding of patient history and medication patterns.
However, quantifying the level of OCS use in patients is chal-
lenging owing to a lack of communication among health care
professionals (HCPs) over previous OCS use and patient self-
medication.
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MAINTENANCE OCS USE

Currently, mOCS use varies by region, partly owing
to differing access to specialist doctors and biologics. Estimates of
the proportion of mOCS users range from 0.5% to 26.8% of
patients with asthma based on a systematic literature review
published in 2020.° Even within a region, mOCS use can vary
significantly between countries (eg, 21.4% of patients with severe
asthma in Spain and 71.9% in Italy).”® Evidence indicates that
mOCS use has declined in recent years, as shown in a cross-
sectional study of patients with severe asthma from the United
States in the Optum database (2012-2022). The proportion of
patients with asthma-related mOCS use was 4.9% to 5.0% in
2012 to 2017 and gradually declined to 4.5% in 2018 and 4.1%
in 2022 (Figure 1).%7 Notably, this decline began even before
biologics were widely available, likely reflecting heightened
awareness of mOCS-related AEs. Most recently, a cross-sectional
analysis of data from the UK-based Optimum Patient Care
Research Database, which includes data from both before and
after the licensure of biologics, found that the proportion of
patients with severe asthma receiving a daily prednisolone-
equivalent dose up to 15 mg has decreased steadily since the
1990s.” Overall, the reduction in mOCS use aligns with the
known OCS-sparing effects demonstrated in placebo-controlled
trials and real-world studies of many biologics."®"**"*” How-
ever, mOCS use remains high in some areas,” 8 possibly as the
result of limited access to biologics,14 suboptimal adherence to
prescribing guidelines by physicians,”” or the inability to stop
OcCS (e4g, owing to withdrawal symptoms or adrenal insuffi-
ciency). 042

2,29,34,35

BURST OCS USE

Burst OCS use appears to have remained high over time,
ranging from 46% to 93% of patients with asthma in one
systematic literature review.” Data from the US Optum study
also indicate that burst OCS use remained high across calendar
years 2012 to 2019 (about 35% of patients), followed by a
drop to approximately 30% in 2020 to 2021 and a small
increase in 2022 (Figure 1), potentially related to the COVID-
19 pandemic.”” The timing of these reductions aligns with the
availability of biologic therapies such as mepolizumab,
dupilumab, and benralizumab.” The reductions in burst OCS
use are notably lower than those observed in clinical studies of
biologics in patients with severe asthma (which have indicated
an approximately 50% reduction in exacerbations requiring
OCS compared with control),”” and also real-world clinical
practice studies with these biologics, in which the rate of OCS
bursts for exacerbations was reduced from baseline by 85% to
92% at 6 months,”*** and 44% to 71% at 12 months.”"*>**
Although direct comparisons between the population-based
study and real-world studies are challenging, because
population-based studies typically include broader populations
with potentially less severe patients compared with a real-world
setting, the differences in OCS use reductions may reflect an
issue of undermanagement, with some biologic-cligible pa-
tients not receiving full guideline-based treatment.”® Together,
these data indicate that exacerbations are not abolished, likely
because some of these remainin§ exacerbations are of
non—type 2 inflammation etiology.””*’ This highlights the
importance of studies such as the MEX study,”® which phe-

notyped remaining exacerbations in patients receiving
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mepolizumab, and suggested that a proportion of residual
exacerbations were driven by infection and would not benefit
from OCS administration. The persistent real-world use of
OCS burst may be also influenced by attempts to treat exac-
erbations of common comorbidities, such as flares of chronic
rhinosinusitis with nasal polyps and asthma-chronic obstruc-
tive pulmonary disease overlap.” "

THE CONCERN: SAFETY

Long-term OCS use is associated with risk of adrenal insuf-
ficiency as well as metabolic, cardiovascular, ocular, psychiatric,
and bone- and muscle-related complications, whereas acute OCS
use increases the risk of infection, sepsis, thromboembolism,
fracture, and gastrointestinal events.””””* Importantly, evidence
suggests that OCS toxicity is cumulative, and thus even a limited
use of burst OCS can have long-term negative conse-
quences.s’ll’53 In a systematic review of AEs from systemic
corticosteroids, a cumulative exposure of 0.5 to 1 g prednisolone
equivalent (approximately 3-4 OCS bursts) increased the risk of
osteoporosis as well as cardiovascular and cerebrovascular disease
versus exposure of 0 to 0.5 g.ll Similarly, in a series of 11 UK-
based cohort analyses, most OCS-associated AEs were increased
with a lifetime exposure of 0.5 g prednisolone equivalent
compared with no exposure.9 Together, this highlights how all
OCS use contributes to the overall OCS burden, regardless of
whether it is prescribed as maintenance or burst therapy.

Taking into account the major safety risks of OCS use, an
expert consensus framework proposed a definition of clinical
asthma remission, as an ambitious treatment aim for patients on
biologic therapy, which included the key criteria that biologic
therapy should enable elimination of mOCS as a controller or
burst OCS for exacerbations.”” In a 2022 Lancer publication,
clinical asthma remission was defined as a sustained absence of
symptoms, exacerbations, and OCS use, along with stable lung
function for a period of 12 months or more; this definition
included remission on treatment, such as with biologic ther-
apy.”” In 2023, several national guidelines adopted clinical
remission as a general treatment goal in asthma, with all defi-
nitions including no OCS use as an essential part of the
remission criteria, a definition with which we agree.S(”s’7
However, it appears that remission may be easier to attain for
some patients than others. A retrospective analysis of the UK
Severe Asthma Registry found that achievement of remission
(defined as no OCS use, no significant symptoms, stable lung
function, and patient and physician agreement that remission
had been achieved) 1 year after biologic initiation was more
likely in those with shorter asthma duration, older age when
commencing biologic, and type 2 inflammation high endotype.
Conversely, being female, being obese, having comorbid
depression or anxiety, and having a high pre-biologic symptom
burden were associated with decreased odds of achieving a
clinical remission outcome>® (notably, the presence of comor-
bidities may confound assessment of asthma-specific symptom
control).”® Additionally, a trend toward lower mOCS use at
baseline was observed in patients achieving remission compared
with those not achieving remission, ° which was consistent with
previous findings.””*’ Frequent OCS use is also associated with
a failure to respond to biologic therapy.’' Together, these
findings indicate that longer duration of disease, disease
phenotype, and frequent OCS use before biologic initiation are
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FIGURE 1. Proportion of patients receiving asthma-related maintenance oral corticosteroids (mnOCS) and burst oral corticosteroids (OCS)
in the United States. Figure reproduced with kind permission from Benson VS, et al.?” Poster PA1175 presented at the ERS Congress,
September 7-11, 2024, Vienna, Austria. Data are from the US Optum’s deidentified Clinformatics Data Mart and represent patients with
severe asthma before and after United States approval of the biologics mepolizumab (2016), reslizumab (2017), and benralizumab
(2018). The period between 2020 and 2022 coincided with the global COVID-19 pandemic and subsequent lockdowns, which could
have contributed to the reduction in asthma attacks and the use of burst OCS resulting from the decreased incidence of respiratory

infections.

factors that decrease the likelihood of achieving remission after
biologic initiation, emphasizing the need to limit OCS use
through early optimization of therapy.

The need to minimize burst OCS and essentially eliminate
mOCS use is supported by studies using the Glucocorticoid
Toxicity Index (GTI), a clinical tool developed to measure
change in glucocorticoid toxicity over time.%” Briefly, clinicians
record data on key GTI domains (including blood pressure,
glucose or lipid metabolism, bone mineral density, glucocorticoid
myopathy, and skin toxicity). These data are then used to
calculate two scores: the GTI Cumulative Worsening Score,
which measures the total glucocorticoid toxicity since baseline
(either permanent or transient), and the GTI Aggregate
Improvement Score, which evaluates the effectiveness of a new
therapy in reducing baseline glucocorticoid toxicity over time.®
In real-world patients, GTI-indicated toxicity correlated weakly
with prednisolone dose, cumulative glucocorticoid toxicity, and
the number of OCS bursts for exacerbations, but was more
strongly correlated with asthma-related quality of life (QoL)
measures, consistent with the significant impact of OCS expo-
sure on patients’ QoL. In the same patients, overall reductions in
glucocorticoid toxicity after biologic therapy were observed,
although these varied widely at the patient level, supporting the
need to measure glucocorticoid toxicity directly.®” Further real-
world evidence suggests that the degree of glucocorticoid
toxicity was variable in patients, and 30% showed no improve-
ment in toxicity (and displayed evidence of progressive toxicity 3
years later) despite a substantial reduction in OCS exposure.®”*

This suggests that in some patients, OCS toxicity, when estab-
lished, may not be fully reversible,*** underscoring  the
importance of minimizing lifetime OCS exposure, prioritizing
early biologic intervention to prevent toxicity, and improving
long-term outcomes (including an increased likelihood of clinical
remission).®’

ECONOMIC BURDEN OF OCS USE

Orral corticosteroid use is frequently considered to be a low-
cost option compared with other medications, but this does
not take into account the potential harms caused by long-term
OCS use."’ High OCS users (with >1 OCS fill with >30
days of supply or >6 OCS bursts/year) experience more hos-
pitalizations and emergency department visits compared with
low OCS users (with no OCS fills with >30 days of supply and
maximum of 1 OCS burst/year) and consequently incur higher
mean total annual health care costs ($63,939 vs $27,494,
respectively).®® Furthermore, costs increase in the presence of
comorbidities. For instance, patients with both asthma and
chronic obstructive pulmonary disease who are high OCS users
have a mean total annual health care cost of $80,580, compared
with a mean total annual cost of $40,933 in patients with
asthma alone and high OCS use.”® These figures are approxi-
mately halved in patients with low OCS use.”® These findings
underscore the importance to health care organizations of
minimizing OCS use, particularly in long-term asthma
management.
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THE SOLUTION: MANAGING RISKS OF
CUMULATIVE OCS BURDEN

Recent publications from international experts assessing the
impact of OCS in asthma management, and international
guidelines including GINA 2024, all agree that mOCS and burst
OCS use should be reduced as soon as possible, wherever
feasible.™'**>¢”7" Although these recommendations reflect the
shift over time in asthma management,” there remains a need for
more specific guidance on the maximum permissible OCS
exposure and how to eliminate mOCS use and minimize burst
OCS use. Beyond this, a holistic approach is required to ensure
patients receive a correct and timely diagnosis, receive support for
mood disorders that may influence asthma symptoms reporting,
confirm that nonadherence (intentional or not) is not a factor,
and that treatable traits (ie, specific, identifiable factors contrib-
uting to a patient’s disease that can be modified through targeted
interventions)’” are addressed.

In our opinion, it should be an aim of treatment that no
patient is first administered mOCS or unnecessarily exposed to
recurrent burst OCS. However, we acknowledge that barriers
remain to achieving these goals. These include keeping track of
OCS bursts prescribed by different HCPs; lack of access to re-
sources such as asthma specialists, biomarker testing, and bi-
ologics; and an absence of reimbursement for biologic therapies
in many countries. Furthermore, there is evidence suggesting that
using a “symptom-based” treatment strategy leads to many
symptomatic patients progressing to mOCS even though there is
no evidence of underlying type 2 inflammation.”””> A paradigm
shift is needed as we move from a historic therapy to a newer
horizon for patients with asthma, enabled by targeted therapy
based on the four pillars of systems medicine: predictive, pre-
ventative, personalized, and participatory.”

MAINTENANCE OCS

Although they all suggest mOCS use should be minimized,
recommendations from international experts vary regarding how
mOCS reduction should be achieved (Table 1).”°""" Specific
recommendations include using mOCS only at physiologic
equivalent doses (ie, <5 mg/day)z‘(]’7I and using a threshold of
500 mg/year to trigger medication review.'’ Global Initiative for
Asthma 2024 recommends that mOCS (<7.5 mg/day) should
be used only as a last resort in adults with severe asthma if
preferred therapies are not available or affordable.” It is our
opinion that a cumulative lifetime threshold dose of 500 mg
should constitute an orange flag that triggers a medication re-
view, with a lifetime threshold dose of 1 g constituting a red flag.
We acknowledge that quantifying the level of OCS use in in-
dividual patients may be difficult in practice owing to a range of
factors, and that individual susceptibility is a clinical reality, with
potentially different side effects according to use in different
diseases or target organs. Given the role of pharmacists in
dispensing OCS, we suggest the involvement of pharmacists in
designing both a national asthma action plan and an early
warning system for patient exposure to OCS once it reaches this

threshold.

BURST OCS

International experts also propose varying approaches to burst
OCS use (Table I). Whereas some make no specific comment on
burst use,*>”? others suggest that use should be minimized,®”®’
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with specific suggestions for adult patients regarding the number
(2/year triggering an HCP review), length (maximum of 7 to 15
days), and dose (0.5 mg/kg per day) of OCS bursts.”'>”" Global
Initiative for Asthma 2024 suggests OCS bursts of prednisolone
at 40 to 50 mg/day for 5 to 7 days for treatment of a severe
asthma attack in adults.” There is also the possibility that OCS
could be given only when there is evidence of a type 2
inflammation-driven exacerbation (raised FeNO [fraction of
exhaled nitric oxide] or elevated blood eosinophils), whereas
exacerbations without evident type 2 inflammation can be
treated symptomatically without OCS.”” Formal studies are
needed to assess this approach. Because a significant proportion
of asthma exacerbations are non-type 2,970 e believe this
would better manage the use of OCS given as rescue bursts.

OCS TAPERING IN OCS-DEPENDENT SEVERE
ASTHMA

Based on clinical findings, international experts
recommend setting a target for an OCS end-dose, and careful
monitoring for symptom control and adrenal insufficiency dur-
ing dose reduction, particularly in patients with severe asthma
who are receiving biologic therapies targeting type 2 inflamma-
tion (Table 1).%"7

The authors of this review have developed a set of recom-
mendations regarding OCS use and tapering (Table II). These
recommendations include a variable algorithm for OCS dosage
reduction as first proposed in the PONENTE study”’: briefly,
suggestions for the extent and speed of OCS reduction are
provided based on usage level (patients starting at >20 mg/day
are advised to reduce by 5 mg/day per week; patients reaching
20 mg/day or starting at >10 to <20 mg/day are advised to
reduce by 5 mg/day every 2 weeks, etc), with the largest and
most rapid drops in OCS use occurring at the start of the
tapering process.”’ This flexible and patient-centered strategy
enhances safety and effectiveness in achieving steroid reduction,
aligning well with the goals of biologic therapy in asthma
management.

16-18,41,42

THE ROLE OF BIOLOGICS

The development of biologics for asthma represents a funda-
mental shift in asthma management, in which clinical remission
and eventual disease modification are now the ultimate goals.”®
Biologic therapies have been shown to be effective at reducing
exacerbations, improving symptoms, QoL, and lung function in
patients with severe asthma versus placebo.'®"®”” Biologic
therapies targeting inflammatory pathways may improve the
clinical symptoms of asthma and common comorbidities that
share an underlying inflammarory signature.** Furthermore,
because long-term safety data for biologics indicate that they are
well-tolerated,®”° the benefit-risk profile of biologics is more
favorable than OCS.

Clinical or real-world studies have demonstrated reductions in
OCS use with anti-IgE, anti-thymic stromal lymphopoietin,
anti-IL4/13, and anti-IL-5 signaling biologics.'®'®*"*>*! Of
these, key clinical studies of three different biologic therapies in
severe asthma have demonstrated a reduction of mOCS versus
placebo use as a key end point, including using specific OCS-
tapering schedules,'®"®*" with relatively abrupt (reductions of
1.25-10 or 2.25-5 mg/day every 4 weeks) or more progressive
(1.0-5.0 every 1-4 weeks) OCS withdrawal.'®'”*! Given the
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TABLE I. Recommendation of international experts on OCS use and tapering
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Publication

Publication type

OCS recommendation

mOCS

OCS bursts

mOCS tapering

Bakakos et al, 2022°

Bleecker et al, 2022°7

Calzetta et al, 2021%°

Cataldo et al, 2021%

Korn et al, 202277

Lugogo et al, 20227°

Gurnell et al, 2021%°

Suehs et al, 2021""

Haughney et al, 2023'°

GINA 2024°

Narrative review

Mini review and expert
opinion

Systematic review

Mini review and expert
opinion

Development of OCS-
sparing methodology

Expert opinion

Narrative review

Expert consensus

Expert consensus

International guidelines

Step-down mOCS dose
after symptomatic control
is gained after
modification of
contributory factors or
better adherence is
achieved

Use mOCS at lowest
possible dose and taper as
soon as possible

As per GINA 2021 step 5:
use low-dose mOCS

mOCS should not be
considered first-line

None

mOCS should be avoided
and biologics used earlier

Daily mOCS should not
exceed physiological
equivalent doses
(<5 mg/day)

When mOCS is used,
<5 mg/day is acceptable
dose

>0.5 g prednisolone
equivalent in 1 y should
prompt HCP review

As last resort, <7.5 mg/day

Dose should be tapered if
given for >2 wk

Only use SCS when
clinically justified

As per GINA 2021 step 4:
use OCS bursts as initial
controller with medium-
dose maintenance inhaled
corticosteroid/long-acting
f3,-agonist

OCS bursts should be
avoided

None

None

None

OCS bursts should be given
for a maximum of
5-7 days, with 0.5 mg/kg
per day representing
optimal dosage

Two OCS burst courses in
1 y should prompt HCP
review

40-50 mg/day for 5-7 days

None

None

None

OCS should be tapered to
minimal dosage to
maintain asthma control

OCS dose should be
optimized before
tapering, and a target
dose established

Patients should be
monitored for symptom
control and adrenal
insufficiency

There is a need for OCS
tapering protocols

None

OCS tapering should be
attempted in patients with
asthma control

The speed of OCS tapering
requires individualization

None

None

GINA, Global Initiative for Asthma; HCP, health care professional; mOCS, maintenance oral corticosteroid; OCS, oral corticosteroid; SCS, systemic corticosteroids.

decline in mOCS use since the introduction of biologic thera-
pies, conducting clinical trials in patients who continue to be
OCS-dependent (for reasons including adrenal insufficiency and
the presence of comorbidities’”’®) is extremely challenging.
Furthermore, with evidence currently available, there is no longer
a need for formal OCS reduction studies with biologic ap-
proaches that have already been established as being beneficial in
this respect.

Moreover, the eatlier use of biologics might well be antici-
pated in reducing type 2 inflammation, to decrease severe exac-
erbation tendency, prevent progressive airway remodeling, and
improve long-term patient outcomes, as well as preventing the
negative impacts of either maintenance or burst OCS. This
opinion is supported by studies such as GLITTER, a prospective
cohort study using data from the International Severe Asthma

Registry.”’ GLITTER indicated that biologic initiation in pa-
tients with severe asthma reduced exacerbations by approxi-
mately two thirds and that these patients were more likely to
achieve mOCS dose reductions.”’ With longer continuous
therapy remission outcomes may improve even further, as
suggested by a recent Italian study’” which reported that after
3 years of mepolizumab therapy, 73% of patients had achieved
clinical remission (as reflected by no need for maintenance OCS,
no need for rescue OCS bursts, good asthma control, and sta-
bilization of lung function throughout the treatment period).
Lower rates of clinical remission (30% to 38%, generally assessed
at 12 months) were reported in a meta-analysis of 25 studies
including A)atients with severe asthma who had been treated with
biologics.”’ Although these outcomes are excellent, it is appre-
ciated that a delay in initiating biologic therapy, with
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TABLE Il. Authors’ recommendations on oral corticosteroid use and tapering

mOCS Oral corticosteroid bursts

mOCS tapering

To be avoided

No patient to be initially
given mOCS without being
offered a biologic trial

Comorbidities should be
addressed

Lifetime threshold dose of
500 mg: orange flag
triggers a medication
review

Lifetime threshold dose of
1 g: red flag

To be minimized

Biomarker development for
phenotyping of
exacerbations in order to
treat only when appropriate

A variable dosage-reduction algorithm that includes rapid OCS tapering

until reaching physiologic dosages (ie, 5 mg prednisone or prednisolone
daily) followed by a personalized OCS reduction based on the degree of
adrenal insufficiency™!

. Starting at baseline prednisone/prednisolone dosage >20 mg/day
Reduce by 5 mg/day every week
When reaching 20 mg/day, proceed to step 2

2. Starting at baseline dosage >10 to <20 mg/day

Reduce by 5 mg/day every 2 wk

When reaching 10 mg/day, proceed to step 3
. Starting dosage >7.5 to <10 mg/day

Reduce by 2.5 mg/day every 2 wk

When reaching 7.5 mg/day, proceed to step 4

4. Starting dosage >5 to <7.5 mg/day

Reduce by 2.5 mg/day every 4 wk
When reaching 5 mg/day for 4 wk, proceed to step 5
. At 5 mg/day for 4-wk morning cortisol (08:00-09:00 h)

Normal: >350 nmol/L: continue down-titration (2.5 mg every 4 wk)

Indeterminate (100-350 nmol/L): adrenocorticotropic hormone

stimulation test (intravenous; O and 30 min):
Normal (>450 nmol/L): continue down-titration (2.5 mg every
4 wk)
Partial adrenal insufficiency (250-450 nmol/L): slow
titration:(1 mg every 4 wk) and repeat test 2 mo later
Complete adrenal insufficiency (<250 nmol/L): delay titration
and repeat test 3 mo later

Complete adrenal insufficiency (<100 nmol/L): delay titration and

repeat test 3 mo later

mOCS, maintenance oral corticosteroid.

consequential recurrent OCS burden, may lead to consequences
that are difficult to reverse, as suggested by a recent study in
patients receiving mepolizumab for 12 months, which indicated
that although glucocorticoid use decreased, this was not associ-
ated with a reduction in glucocorticoid toxicity.(’4 This is
directing thoughts toward the importance of earlier identification
of patients and the initiation of biologics before glucocorticoid
toxicity is established. Also, earlier intervention with biologics is
in line with the statement “I deserve not to be reliant on oral/
systemic corticosteroids,” which was proposed in a charter to
improve patient care in asthma in 2018 and 2022, based on
feedback from treaters and patient support groups.”””*
Currently, we consider several barriers to physicians pre-
scribing biologics over OCS. Biologics must be prescribed via
specialty care after proper diagnosis and pheno-endotyping, as
well as adherence checking and biologic counseling.” Although
this is needed, not all patients will have access to a respiratory
specialist, and not all respiratory physicians may feel comfortable
prescribing biologics, resulting in underprescribing even among
eligible patients. Additionally, not all patients are willing to
receive injectable medications.”® Furthermore, in low-income
countries, biologics are often unavailable (or available only for
short periods, making adherence challenging for all). Even in
countries where biologics are accessible, strict reimbursement
criteria further limit patient access.'* This is often compounded
by OCS being inexpensive in the short term, with significant AEs

associated with OCS use being underrecognized.'”'" These
risks, together with other barriers, can lead to primary care
physicians (PCPs) defaulting to prescribing OCS. Raising
awareness of these barriers is critical to facilitate early identifi-
cation and timely referral of eligible patients for biologic therapy.
Educating PCPs about the risk of OCS and the benefits of bi-
ologics, when appropriate, could encourage more proactive
management, reduce time to referral, and improve patient
outcomes.

The barriers highlight the importance of shared decision-
making and the need for education for both patients and
physicians about the cumulative risk of OCS use in accor-
dance with the 2018 and 2022 charter to improve patient care
in asthma.”””* Patients have an integral role in deciding
whether to initiate and continue biologic therapy. Patient
satisfaction with therapy must be considered -carefully,
because decreased satisfaction will likely lead to reduced
compliance. Moreover, patients may have different treatment
goals than physicians and are less likely to accept lifestyle
limitations.”” They are therefore unlikely to have the same
definition of remission as HCPs.

THE FUTURE: HOW CAN WE SHIFT CARE,
MOVING FORWARD?

For decades, asthma exacerbations have been treated with
OCS by PCPs, asthma specialists, and the patients themselves
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using acute asthma action plans for self-management. In the
current era, preventing exacerbations with early initiation of bi-
ologics and minimizing the need for OCS bursts is warranted, yet
remain challenging. Before initiating a burst OCS for exacerba-
tions, it may be beneficial first to determine the precise nature of
the exacerbation, potentially using FeNO measurements and
blood eosinophils to assess whether there is type 2 inflammation
and whether OCS are needed. Anecdotal evidence is accumu-
lating that those who are biomarker-low may recover with sup-
portive therapy, in the absence of OCS intervention. Formal
studies are needed to support this approach. However, data
supporting these approaches are currently limited, and further
research is needed to better establish when OCS use is appro-
priate. The contribution of multiple OCS bursts to overall cu-
mulative OCS burden is underappreciated, including those
routinely used to treat all types of exacerbation. Moreover, airway
remodeling underlies these exacerbations, translating to irre-
versible lung function decline.”"**

Reflecting previous proposals,g8 we suggest that both
exacerbation risk and lifetime OCS burden need to be
reduced. This could be accomplished by the earlier intro-
duction of patient risk evaluation (ie, biomarker/predictive
clinical trait identification) in asthma management, followed
by prompt initiation of biologic therapies, allowing patients
to benefit in terms of earlier disease control and preventing
long-term impacts on lung function. The term “severe
asthma” may be replaced in future with that of “patients at
high risk” as a category of patients who may benefit from the
use of biologics. Furthermore, after optimizing inhaled ther-
apy, any patients who are already receiving mOCS or any
patients with two or more exacerbations per year should be
considered for a biologic trial. Thus, the definition of asthma
exacerbation should be made more coherent among HCPs,
and the need to prescribe OCS should be evaluated more
carefully, especially in the absence of clinically significant

respiratory  distress such as shortness of breath and
hypoxemia.
CONCLUSIONS

As early as 1958, patients with asthma with elevated sputum
eosinophil counts were identified as most likely to benefit from
OCS therapy. More than 60 years later, having progressed to the
age of biologic therapies and the concept of clinical remission as a
treatment goal, two questions must be addressed: (1) why are
mOCS still used to treat patients with severe asthma, in whom
biologics have been shown to be effective, including in reducing
the frequency of acute exacerbations in type 2-high disease? and (2)
why do we continue to tolerate repeated bursts of OCS when the
cumulative consequences of such therapy have become clear?
Additionally, with evidence suggesting that biologics may
contribute to the reversal of airway remodeling, a benefit not
observed with other interventions, there is a growing need to
reevaluate the role of traditional OCS therapy.”” Furthermore, as
we consider more precision therapy, we might also ask whether we
should try to phenotype exacerbations before resorting to burst
OCS use. In other disease areas (eg, theumatoid arthritis, ulcerative
colitis) there has been a greater downward trend in OCS use over
the past 2 decades,” at least partly driven by a growing

J ALLERGY CLIN IMMUNOL PRACT
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understanding of the adverse impacts of OCS and the availability
of biologics.loo’101 In the context of asthma management, it is
essential to follow their lead, raising our ambitions for patients.

It is time for the respiratory community to embrace a new age
of corticosteroid stewardship for patient benefit, aiming to
eliminate mOCS use and significantly reduce burst OCS use,
initiating earlier use of biologic therapies and making high-risk
patients a priority.
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