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clinical practice from the
guidelines? Results from surveys
of patients and doctors
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Introduction: Asthma is often treated with oral corticosteroids (OCS), despite
their association with significant adverse effects. While guidelines recommend
minimizing OCS use through alternative therapies and patient-centered
approaches, discrepancies between recommendations and real-world
practices persist. This study evaluates OCS usage patterns and barriers to
adherence to asthma treatment guidelines in Italy, using surveys conducted
with healthcare professionals (HCPs) and patients.

Methods: Two cross-sectional surveys were administered between January and
March 2024 to HCPs and asthma patients. The surveys assessed OCS
prescription practices, treatment adherence, patient involvement, adverse
event management, and perceptions of OCS use. Descriptive analysis was
performed to identify patterns and highlight gaps in current practices.
Results: The surveys revealed considerable variability in OCS prescribing
practices, treatment duration and daily dosages. Over 80% of patients
reported using OCS and 18% of HCPs believed that the maximum daily doses
of OCS are higher than the guideline-recommended doses. Patients did not
feel fully involved in treatment decisions, with over 40% of patients reporting
unsatisfactory communication about treatment alternatives or adverse effects.
Barriers to optimal care included inadequate access to specialists,
inconsistent monitoring protocols, and a lack of multidisciplinary approaches.
Both HCPs and patients highlighted the need for clearer definitions of OCS
dependency and enhanced tools for tracking treatment adherence.
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Discussion: The findings underscore the urgent need for systemic reforms to
align clinical practice with guidelines. These include establishing pragmatic
definitions for OCS dependency, promoting multidisciplinary care, and
leveraging technology for monitoring. Addressing psychosocial factors and
empowering patients through education and shared decision-making are

also critical.
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Asthma affects approximately 262 million people worldwide,
with severe asthma (SA) representing a significant burden
despite affecting only a small percentage of patients (1). Asthma
incidence peaks in children under 9 years old (2). According to
estimates from the Global Asthma Network, asthma affected
9.1% of children, 11.0% of adolescents and 6.6% of adults
worldwide in 2022 (3). Asthma prevalence has risen by 15%
globally between 1990 and 2019, with new cases on the rise in
Western Sub-Saharan Africa and other regions (2, 4). In Italy,
among the estimated 4 million asthma patients, about 200,000
have SA and account for a disproportionate share of healthcare
resources and costs (5, 6).

The management of SA often requires the use of inhaled
corticosteroids (ICS), long-acting [2-agonists (LABAs), and
long-acting muscarinic antagonists (LAMAs). While oral
corticosteroids (OCS) are used either as short-term courses for
severe exacerbations or as long-term therapy for uncontrolled
SA, guidelines recommend their use only as a last resort due to
severe adverse effects (7, 8). These effects include iatrogenic
adrenal insufficiency, growth impairment in children, and
increased mortality risk compared to no use or periodic
use (9-13).

Despite the availability of targeted biologic drugs for SA, and
clear guidelines limiting OCS use, OCS medications remain widely
prescribed in asthma treatment (14-16). Patient perception of
OCS is often negative, with studies showing that 44% of adult
asthma patients have concerns about OCS use, leading some to
reduce or discontinue treatment without medical supervision by
healthcare professionals (HCPs) (17).

To address the gap between the guidelines and clinical
practice, and rectify the lack of published information on
discrepancies between real-life treatment and guideline
recommendations in the Italian context, the Respiriamo
Insieme Association (a non-profit organization for respiratory
diseases) in collaboration with Sanofi conducted two surveys—
one among HCPs and another among patients in Italy. This
article presents the results of these surveys, aiming to highlight
the discrepancies and suggest strategies to reduce OCS
dependence while improving quality of life for individuals
living with SA.
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2.1 Design

Two cross-sectional surveys were undertaken in Italy targeting
(1) specialist HCPs (hereafter referred to as Survey 1), and (2)
asthma patients (Survey 2). Both questionnaires were developed
by a multidisciplinary team; the Sanofi medical department
developed Survey 1, and members of the scientific committee of
Respiriamo Insieme developed Survey 2. Participation was
anonymous and voluntary; consent was considered to be
implicit upon agreement to participate. There were no
associated costs or incentives offered to participants. Both
surveys, conducted between January and March 2024, were
completed online and took approximately 5-10 min each. Data
analysis was primarily descriptive, reporting proportions.

2.1.1 Survey 1—healthcare professionals

Survey 1 was distributed via clickable links to pulmonologists
and allergists/immunologists included in a proprietary database
maintained by Sanofi Italia. The survey aimed to gather insights
into the prescribing practices of these specialists in relation to
OCS wuse in patients with SA, exploring potential overuse
patterns, barriers to proper use, and alignment with current
guidelines. The questionnaire consisted of seven closed-ended
questions (six multiple-choice questions with single selection
and one rating scale). Initial invitations were sent via email,
with a follow-up email sent 2 weeks later to initial non-
respondents.

2.1.2 Survey 2—patients

The second survey aimed to gather insights into OCS use from
the patient perspective. This survey was accessible online to all
asthma patients residing in Italy and receiving care through the
Italian National Health Service. The questionnaire consisted of 13
closed-ended questions and was disseminated through Respiriamo
Insieme’s database, as well as through its social media channels.
The survey aimed to understand patients’ perspectives on OCS
use, including: (1) usage patterns and prescription adherence; (2)
patient awareness and involvement in treatment decisions; (3)
medical guidance and education provided by HCPs; (4) treatment
adjustment and monitoring; (5) multidisciplinary care and
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management of adverse events (AEs); and (6) self-medication and
safety practices related to OCS use.

2.2 Ethics and privacy

Participation in the survey was voluntary and consent was
implicit. As this study investigated patient and physician
opinions, ethical approval was not required. All participant data
were anonymized for analysis and processed in compliance with
European Regulation EU 2016/679.

3.1 Survey 1—healthcare professionals

Of the 1662 HCPs who were sent the email invitation, 698
HCPs (42%) opened the survey email, 283 (17%) clicked the
survey link and 197 completed the survey (12% completion rate).
A second follow-up email was sent in early March to 1,127 HCPs
( ); 508 HCPs (45%) opened the follow-up email, 189
(17%) clicked the survey link and 169 HCPs completed the
survey (14% completion rate). In total, 366 surveys were completed.

3.1.1 S1.Q1: optimal duration of oral
corticosteroid treatment

The preferred duration of OCS treatment for most of the
HCPs (82%) was 10 days, while 14% preferred a duration of
more than 21 days ( ). The remaining HCPs opted for

longer treatment durations.

3.1.2 S1.Q2: criteria for defining oral
corticosteroid dependency

When asked to determine the number of OCS cycles required
to classify a patient as OCS-dependent, 99% of HCPs answered
either 2 or 3 cycles per year or more than 6 months of OCS use
per year. Interestingly, 1% of the respondents considered that a
single cycle was enough to consider the patient as OCS
dependent ( ).

3.1.3 S1.Q3: calculating annual cumulative oral
corticosteroid dose

Forty percent of HCPs reported keeping track of the total OCS
dose for their patients. However, 28% reported never doing this,
whereas 24% reported doing it only occasionally. Only 8% of
HCPs based their calculation of the total OCS dose on the doses
that had been prescribed ( ).

3.1.4 S1.Q4: daily dose limitations for safety
compliance

Question 4 asked HCPs to indicate the cumulative daily OCS
dose that should not be exceeded according to the Global Initiative
for Asthma (GINA) 2022 guidelines. The answers were quite
heterogeneous. Forty-three percent of the respondents believed that
the maximum safe daily dose was 5 mg/day, whereas 27% indicated
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7.5 mg/day. The thresholds of 10 mg/day and 2mg/day were
reported by 18% and 12% of respondents, respectively ( ).

3.1.5 S1.Q5: strategies to minimize oral
corticosteroid use in severe asthma

When asked to rank the strategies they use to minimize the
OCS dose in managing SA, the most popular choice was to
change the ICS/LABA combination (43%) followed by using
biologic therapies (37%). Other answers were increasing the
ICS/LABA dose (11%), or adding a controller drug (8%;

).

3.1.6 S1.Q6: importance of a multidisciplinary
approach to prevent adverse effects

HCPs perceived that a multidisciplinary approach is very
(57%) or important (27%)
managing the negative effects of OCS, according to respondents.

important in preventing and
Less than 4% thought it was either not very important (3%) or
not important at all (<1%), while 13% were neutral ( ).

3.1.7 S1.Q7: frequency of monitoring oral
corticosteroid-dependent patients

Most HCPs recommend monitoring visits (MOC visits) for bone
densitometry every two years (44%) or annually (37%). Smaller
proportions of respondents suggested longer intervals (over 3 years,
12%) or indicated that MOC visits were unnecessary ( ).

3.2 Survey 2—patients

Overall, 829 questionnaires were completed, 676 directly by
patients with asthma and 153 by the family members or
caregivers. Of the family members or caregivers who completed
the survey, 75 were family members or guardians of adult
patients and 78 cared for children with asthma.

3.2.1 S2.Q1-Q3: respondent profile, severe
asthma diagnosis and prescription history

The first three questions of Survey 2 were designed to establish
the demographic characteristics of the respondents, to ensure that
the respondents had a diagnosis of SA and to collect basic
information regarding the respondents’ history of OCS use for
asthma. Of the total survey population, 361 patients had non-SA
and 468 had SA (
(95%) have been prescribed OCS, compared with approximately
two-thirds of patients with non-SA (65%; ).

). The vast majority of patients with SA

3.2.2 S2.Q4: duration of oral corticosteroid use
About half of the patients with SA took OCS more than once
for at least two cycles per year (47%), and 28% of patients use
them daily (
27% and 13%, respectively. Overall, 14% of patients with non-
SA and 13% with SA stated that they have ceased using OCS.

). In non-SA patients, these percentages are
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Mid-February 2024

Initial email invitations sent to
1,662 HCPs

Early March 2024

Second follow-up email to 1,127
HCPs

FIGURE 1

Survey Campaign Timeline: Engaging Healthcare Professionals

HCP survey (Survey 1) flow and participation rates. HCP, healthcare professional.

Two weeks later

Follow-up email to non-
respondents

Survey campaign concludes with
366 completions

3.2.3 S2.Q5: Non-prescribed use of oral
corticosteroids

About one third of patients with non-SA (36%) and 41% of SA
patients never used OCS without a prescription. On the other
hand, 47% of patients with SA compared with 24% of patients
with non-SA used OCS once a year or more without a
prescription ( ).

3.2.4 S2.Q6: dose tapering of oral corticosteroids

Approximately half of the patients with SA (52%) and one-
third of those with non-SA (32%) always or sometimes taper the
dose when stopping, whereas 40% of SA patients and 31% of
the patients with non-SA do not ( ).

3.2.5 S2.Q7: involvement in decision-making

Most patients reported that their physician involved them in the
decision to take OCS, although this was more frequent among the
SA than the non-SA patients (71% vs. 43%); approximately one-fifth
of patients in both groups were not involved or could not recall
being consulted in the decision ( ).

3.2.6 S2.Q8: mention of alternatives

Among the non-SA patients, 45% were not informed about
possible alternative therapies to OCS and 7% did not recall
being given this information, while in the SA group, 49% were
not offered alternatives; overall, 11% did not recall being offered
alternatives ( ).

3.2.7 S2.Q9: long-term strategy

In the group without SA, changes (16%) or additions to
inhaler medications (20%) were relatively common, while
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biologics were rarely added (2%) or changed (1%). In the SA
group, more patients started on biologics (22%) or changed
inhaler medications (29%; ).

3.2.8 S2.Q10-11: specialist referral and
explanation of side effects

When asked about side effects of OCS, 22% of non-SA
patients reported that they were informed about possible
adverse reactions and 15% were referred to a specialist because
of an OCS-related complication, whereas 35% reported that
they were never informed, and 43% were not referred to
another doctor to follow up on potential side effects. Among
the SA patients, 43% reported that they were not informed
while 57% reported that they were not referred to a specialist
( ). In this group, 41% were informed about potential
side effects and 31% were referred to specialists for assessments
of potential side effects.

3.2.9 S2.Q12: bone health assessment

The majority of patients did not receive a bone health
), but 16% of non-SA patients and 31% of
SA patients reported undergoing bone densitometry at least

assessment (

once a year.

3.2.10 S2.Q13: reason for purchasing oral
corticosteroids without a prescription

A much higher proportion of SA than non-SA patients
reported purchasing OCS without a prescription because they
felt they needed it (
SA turn to OCS to control their symptoms compared with 12%

). For instance, 22% of patients with
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(A) Preferred duration of OCS treatment and (B) criteria for OCS dependency in Survey 1. OCS, oral corticosteroids.

Optimal duration of OCS therapy
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use

of patients with non-SA, and 22% of SA patients and 10% of non- 4 [Discussion

SA patients purchase OCS because they are afraid their condition

may worsen.

The key results of Survey 1 and Survey 2 are summarized

in Figure 6.

Frontiers in Allergy

In this study, we analyzed responses from two surveys, one

aimed at HCPs and the other at patients, to understand their

perceptions of the use of OCS in asthma treatment, especially in

05
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dose

27,1%
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FIGURE 3

(A) Proportion of HCPs tracking the cumulative annual OCS dose, and (B) HCPs' perspectives on the maximum safe daily OCS dose. GINA, Global
Initiative for Asthma; HCPs, healthcare professionals; OCS, oral corticosteroids.

7.5 mg/day 10 mg/day

severe cases. These surveys were designed to gain insights into
OCS use and clinical practices, which can then be used to
improve the information available to both clinicians and patients.

These data show that prescription of OCS is common practice
in Italy, and that general OCS use and frequent bursts of OCS are
higher than recommended. As per the guidelines, OCS use should
be minimized but more than 80% of all respondents, two-thirds of
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non-SA patients and almost all patients with SA (95%) received an
OCS prescription. These data is consistent with other Italian
studies which have shown that 64% of SA patients use OCS
with doses exceeding 10 mg/day (18, 19).

First of all, our data suggest that there could be better
communication between physicians and patients with regard to
OCS use. Overall, 71% of SA patients reported being involved in
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Strategies to reduce maximum OCS dosage
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Increase ICS/LABA  Change combination of

Importance of a multidisciplinary team

(A) Strategies preferred by HCPs to reduce OCS use in severe asthma management, and (B) perceptions of the importance of a multidisciplinary
approach in preventing and managing the adverse effects of OCS. HCPs, healthcare professionals; ICS, inhaled corticosteroids; LABA, long-
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decisions about OCS use, but only 43% of non-SA patients were
involved in OCS decision-making. Patients also reported that
their physicians did not explain the potential AEs of OCS (43%
vs. 35% for SA and non-SA patients, respectively) nor did they
suggest alternative treatments (49% vs. 45%, respectively).

Frontiers in Allergy

HCPs tend to prescribe OCS bursts for approximately 10 days,
which is considered to be clinically appropriate (20, 21), allowing
discontinuation of the treatment without the need for tapering (8).
Our findings are consistent with those of Busby and colleagues, who
reported the median treatment duration to be 14 days with 40 mg
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FIGURE 5
Frequency of monitoring visits for OCS-dependent patients. DEXA, dual-energy x-ray absorptiometry; OCS, oral corticosteroids.

TABLE 1 Respondent demographics and asthma condition breakdown for
Survey 2.

Characteristics Respondents n (%) (All

patients N = 829)

Non-severe asthma 361 (44)
Severe asthma 468 (56)
Patients with asthma 676 (82)
Family members or caregivers of a 153 (18)
patient with asthma
Family member of adult 61 (7)
Caregiver of adult 14 (2)
Family member of child 68 (8)

Caregiver of child 10 (1)

of oral prednisolone based on analysis of clinical data from 61 studies
and 1,608 patients (22). However, it is worth noting that, in our study,
approximately one in five HCPs prescribed prolonged steroid courses
(>21 days) to their patients. Understanding the rationale behind these
clinical decisions is crucial to improving treatment practices. Defining
a standardized treatment duration might be challenging (14), since
there is no clear definition in the literature of what is a “short”
course of treatment; thus, making comparisons between studies
difficult. For example, some studies define courses shorter than 14
days (23) or less than 30 days (24) as short. From the clinician’s
perspective, the patient’s history and response to treatment may
play a key role in determining the optimal duration of treatment,
but patients may view things differently. In the current survey, three
out of four patients with SA take OCS at least twice per year, if not
daily, but 40% of these patients do not or only occasionally taper
the dose.

Frontiers in Allergy

Guidelines support the use of OCS based on clinical need: the
treatment of acute exacerbations requires the short-term use of
OCS with a recommended duration of 3-5 days for children (6-
11 years, 1-2 mg/kg/day up to 40 mg/day) and 5-7 days for
adults, with doses between 40 and 50 mg/day (8). Long-term
OCS should be used only in the management of SA as a last
resort (GINA Step 5), with maintenance at low doses (<7.5 mg/
day). Dependence in phase 3 clinical trials is defined as OCS use
for at least 6 months (25-28).

Frequent and prolonged use of OCS is a sign of uncontrolled
asthma (29) and is associated with complications that may be
related to either dependence or dosage (30). AEs include weight
gain, diabetes, osteoporosis, glaucoma, anxiety, depression,
cardiovascular  disease, immunosuppression, and adrenal
insufficiency (31-33). These AEs were identified in 93% of
patients with SA (31). AEs can develop even during short-term
use (<30 days) (34), and long-term use is associated with a
higher risk of mortality compared to non-use (35). In Italy, the
annual per-patient cost of OCS-related AEs is approximately
€1960 in patients with asthma, almost double the cost associated
with these events in patients without asthma (6). The authors
suggested that approaches aimed at reducing OCS use in severe
asthma, through the use of alternative treatments such as
biologics, could minimize cost savings while improving patient
outcomes. Guidelines also recommend asthma therapies such as
biologics that improve symptom control while also reducing
OCS dependence. The GINA guidelines recommend adding
biologic drugs for SA patients at Step 5 before resorting to OCS
and focus on the avoidance of maintenance OCS therapy (8).

frontiersin.org
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TABLE 2 Oral corticosteroid usage patterns and patient involvement in TABLE 3 Alternative treatments, specialist referrals and monitoring

treatment decisions. practices among asthma patients.
Responses to questio % Responses to questions, n (%)
on-severe evere All patie Non-severe Severe All patients
a a 3 3 829 asthma asthma (N =829)
O 468 (n=361) (n=468)
Question 3: Have you ever been prescribed OCS for asthma Question 8: Has your doctor ever mentioned alternatives to OCS in
Yes 234 (65) 445 (95) 679 (82) your case
No/I don’t 127 (35) 23 (5) 150 (18) I do not take OCS 126 (35) 33 (7) 159 (19)
remember Yes 47 (13) 141 (30) 188 (23)
Question 4: If yes, how long have you used them? No 164 (45) 227 (49) 391 (47)
1 do not take/have 133 (37) 23 (5) 156 (19) I don’t remember 24 (7) 67 (14) 91 (11)
not taken OCS Question 9: If used have used OCS for a long period, what strategy did
Every day of the year 48 (13) 131 (28) 179 (22)
- your doctor adopt?
For multiple 99 (27) 220 (47) 319 (38)
consecutive days at 1 do not take OCS 155 943) 47 (10) 202 (24)
least twice a year Added a new 74 (20) 105 (22) 179 (22)
I used to take them, 51 (14) 60 (13) 111 (13) inbaler medication
but not anymore Changed the 56 (16) 135 (29) 191 (23)
Other 30 (8) 34 (7) 64 (8) inhaler medication
X X X Added a biologic 6 (2) 105 (22) 111 (13)
Question 5: Do you take OCS for asthma without a medical drug to the
prescription? inhalation therapy
I do not take OCS 140 (39) 54 (12) 194 (23) Changed the 2(1) 8 (2) 10 (1)
Once a year 22 (6) 56 (12) 78 (9) biologic drug to
Twice a year 16 (4) 55 (12) 71 (9) another one
More than three 52 (14) 109 (23) 161 (19) Other 68 (19) 68 (15) 136 (16)
times a year Question 10: Has your doctor referred you to other specialists to
Never 131 (36) 194 (41) 325 (39) assess any potential side effects of prolonged OCS use?
Question 6: If you take OCS, do you taper the dose gradually when I do not take OCS 147 (41) 37 (8) 184 (22)
you stop? Yes 55 (15) 147 (31) 202 (24)
I do not take OCS 140 (39) 15 (3) 155 (19) No 156 (43) 267 (57) 423 (51)
Yes, always 116 (32) 131 (28) 24 (30) I don’t remember 3 (1) 17 (4) 20 (2)
Yes, sometimes 1 (0) 110 (24) 111 (13) Question 11: Has the doctor treating your asthma ever explained the
No 112 (31) 185 (40) 297 (36) possible side effects of OCS?
Other 5@ 19 (4 24 (3) I do not take OCS 139 (39) 33 (7) 172 (21)
Question 7: Have you ever been involved by your doctor in the Yes 78 (22) 192 (41) 270 (33)
decision to take OCS? No 128 (35) 199 (43) 327 (39)
I do not take OCS 122 (34) 42 (9) 164 (20) I don’t remember 16 (4) 44 (9) 60 (7)
Yes 154 (43) 333 (71) 487 (59) Question 12: If you are an asthma patient who has been taking oral
No 69 (19) 61 (13) 130 (16) corticosteroids for a long time, how often have you had an exam to
[ don’t remember 164 32 () 8 (6) assess the health of your bones? (DEXA = Bone Densitometry)
OCS, oral corticosteroids. 1 do not take OCS 163 (38) 61 (13) 224 (27)
Never 138 (38) 263 (56) 401 (48)
s o 51 (14 133 (28 184 (22
The definition of OCS dependency and OCS burden depend on neeayear a9 @8) @)
th L d dlinical " 4 Most or int tional Twice a year 9(2) 8 (2) 17 (2)
e criteria and clinical perspective used. Most major internation More than twice o 30) 30

organizations [GINA, Allergy Asthma Network [AAN], and year
European Respiratory Society/American Thoracic Society [ERS/

Question 13: When you buy corticosteroid tablets directly (to take

ATS]] are consistent in defining asthma as uncontrolled if the orally) without a prescription, what is the main reason for doing so?

patient has severe and frequent exacerbations which require at I do not take OCS 9(2) 7 (1) 16 (2)
least two courses of OCS in a year (8, 36, 37). However, To control asthma 42 (12) 104 (22) 146 (18)

guidelines diverge when it comes to the definition of short- and symptoms
Out of habit 0 0 0

Fear that my 36 (10) 104 (22) 140 (7)
condition may
bursts (>2 bursts annually) (37, 38), cumulative doses (0.5 to worsen

<lg) (39), and duration of use (at least 6 months) (25-28). I don’t know 2 (1) 1(0) 3 (0)
Although none of the guidelines specify temporal cut-offs of OCS | Other 4@ 4 8 (1)
use or for OCS-dependency, about two-thirds of HCPs in our  OCS, oral corticosteroids.

long-term OCS use, contributing to considerable variation in how
OCS burden is defined, depending on the frequency of OCS
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HCP survey: 366 responders

Optimal duration of OCS use: 82% of HCPs considered the preferred
duration of OCS treatment to be 10 days.

Criteria for defining OCS dependency: 99% of HCPs answered either
2 or 3 cycles per year or more than 6 months of OCS use per year.

Importance of a multidisciplinary approach to prevent adverse
effects: a multidisciplinary approach is considered very important
(57%) or important (27%) by most HCPs.

Frequency of monitoring OCS-dependent patients: HCPs
recommend monitoring visits every 2 years (44%), annually (37%), >3
years (12%) or stated that monitoring visits were unnecessary (7%).

FIGURE 6

OCS, oral corticosteroids

Key results of Survey 1 (HCPs) and Survey 2 (patients) regarding the prescription and monitoring of OCS for asthma. HCPs, healthcare professionals;

NS u |

Patient survey: 829 responders

Frequency of prescription: The majority of patients with asthma
(82%) are prescribed OCS.

Self-administration of OCS: ~40% of patients self-administer at least
once per year, either to control symptoms or out of fear of
exacerbations.

Non-prescribed use: over one-third of patients with asthma use OCS
more than once a year without a prescription.

Specialist referral: 39% of patients with asthma reported that they
were not informed about OCS side effects and 51% reported that they
were not referred to a specialist because of complications of
prolonged use.

study considered patients to be OCS-dependent if they needed two
or three courses of OCS in a year. This suggests that, in real-world
clinical settings, physicians might be aware of the risks associated
with non-chronic steroid use.

Although the annual cumulative OCS dose is a marker of
asthma control (20), the calculation of this parameter is not yet
systematic or standardized. Approximately one-third of the
HCPs in our survey never calculate the cumulative dose, and
only 40% of HCPs all of

corticosteroid exposure, including self-administered doses, which

consider potential sources
may result in underestimation of the overall risk of long-term
OCS use. However, there is no clear and well-defined approach
to the calculation of the total dose and there are no strict
protocols to prevent steroid dependency. Calculating the
cumulative OCS dose is complicated since patients do not
always adhere to the prescribed dosage and regimen. Thus, there
is a clear need for a standardized approach to the assessment of
cumulative OCS exposure. There is also a need for a shared
definition of “OCS dependency” that can be easily understood
by both physicians and patients, and which would consistently
identify the patients who would benefit from treatments other
than OCS to control their symptoms. Greater clarity in the
definition of OCS dependence could improve physician-patient
communication and help reach a consensus on when to change
the therapy, so that patients are neither over- nor under-treated.

A considerable number of respondents reported taking
maximum daily cumulative OCS doses other than the 7.5 mg/
GINA guidelines,
variability in clinical practice and GINA guideline adherence.

day dose recommended by indicating
This may be due to a limited knowledge of the guidelines or the
preference of the clinician based on their clinical experience. For
instance, some literature suggests that the maximum OCS dose
should not exceed 2.5 mg/day (40).

A daily dose lower than 7.5 mg/day offers some protection

against potentially fatal adrenal suppression. However, doses

Frontiers in

10

equivalent to 2.5-7.5 mg/day of prednisone increase the risks of
cardiovascular disease, severe infections, hypertension, diabetes,
osteoporosis, fractures, and overall mortality, particularly in
patients with type 2 diabetes (
corticosteroids for >3 months has been associated with a 50%-
). In
clinical practice, it is common to reduce the OCS dosage as

). The use of >5 mg daily of
60% increase in the risk of osteoporotic fractures (

much as possible, depending on the patient’s risk profile, in
order to minimize the risks associated with these medications.
The lowest effective dose should be achieved and maintained,
the threshold
exceeded, measures should be taken to prevent complications

and whenever guideline-recommended is
such as bone fractures.

In cases of ongoing OCS therapy, the ERS/ATS guidelines
recommend monitoring various parameters, including bone
density, and using prophylactic measures to prevent bone
density loss (37). The GINA guidelines suggest long-term risk-
benefit assessment and patient monitoring for prevention of
bone loss, encouraging referral to specialist care if >2 OCS
courses are required in a year (8). Our data show a significant
divergence of opinions among HCPs. While approximately four
out of five HCPs are proactive in their approach and
recommend a bone mineral density (BMD) test every 1-2 years,
one in five believes the test is either not a priority or
unnecessary (recommending it every 3 years or not at all).
Nevertheless, the patient data show a different picture: 56% of
the patients with SA (38% with non-SA) were never advised to
undergo a BMD test, whereas 31% and 16% of the SA and non-
SA patients, respectively, had BMD testing at least once per year.

Our results imply a need to improve awareness and the
dissemination of GINA recommendations to promote consistent
practices and improve the safety of OCS treatment. In Italy, the
pharmacological management of asthma is suboptimal, with
high use of OCS (19). In general the use of OCS has not

declined (43), and patients are also being treated with
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increasingly higher OCS doses (14, 44, 45), up to approximately
ten times those recommended by guidelines (8). To minimize
the maximum OCS exposure, HCPs opt for switching ICS/
LABA combinations or introducing biologics into the treatment
regimen. In our survey, 11% of HCPs reported increasing the
ICS/LABA dose, implying that some SA patients are receiving
submaximal doses of ICS/LABAs. It is somewhat surprising that
only a small proportion of HCPs prefers adding a controller to
the prescription, but it could be justified if the patient with SA
was already using an antimuscarinic agent. On a day-to-day
basis, SA patients more frequently had their inhaler medication
changed (29%) than had the addition of a new one or the
prescription/change of a biologic (22% and 24%, respectively);
therefore, the full treatment options recommended for SA
patients in GINA (Step 5) are not being applied.

Similar results were reported in a study by Milger and
colleagues (46), which focused on the use of OCS over biologics
in Germany in 2019. These researchers also found that
recommendations to prescribe biologics preferentially over OCS
for SA were not followed as OCS were used more frequently (in
69% of cases in pulmonologists’ practices) than biologics (37%) as
add-on therapies in GINA 5 treatments. In the study by Milger
and colleagues, 75% of patients with uncontrolled asthma
remained at GINA 4 treatment level, often relying on OCS
instead of biologics, even though the introduction of biologics
was associated with a significant reduction in the use of short-
acting [,-agonists (SABA) by 28%, high-dose OCS prescriptions
by 55%, and overall OCS exposure by 40%. One-third of patients
discontinued OCS entirely after starting biologics. On the
in referral

contrary, patients treated tertiary

departments were more likely to receive biologics (66%) than

outpatient

those managed solely by a pulmonologist. Evidence-based
guidelines significantly improve medical care and outcomes.
However, their successful implementation is a complex process
and depends on numerous factors, including the guidelines
themselves, the broader social, cultural, and organizational
contexts, and the characteristics of both physicians and patients,
and must address barriers such as knowledge, attitudes, skills,
experiences, beliefs and values of both physicians and patients (47).

Another key aspect in the management of SA is the
identification and treatment of comorbidities and their impact
on therapeutic choices. Most HCPs stated that multidisciplinary
care plays a key role in preventing the side effects of OCS. To
implement multidisciplinary care, the management of SA should
involve  several  specialists, including otolaryngologists,
endocrinologists, gastroenterologists, pulmonologists, allergists,
and psychologists/psychiatrists. Nevertheless, 57% of patients
with SA and 43% of those with non-SA are not referred to
other specialists. A study of the emotional and psychological
impact of OCS use in asthma patients found that the most
common concerns were long-term side effects of OCS (91%)
and weight gain (80%), but 67% of patients expressed concerns
about becoming dependent on the medication and 73%
expressed concerns about having to take OCS (48). Anxiety and
depression are common comorbidities in patients with SA,

contributing to poor quality of life and more frequent
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occurrences of dyspnea or disordered breathing (49).
Psychological support may be particularly important for patients
who take corticosteroids without a prescription due to fear of
exacerbations, as this may be a sign of anxiety. If psychologists
or psychiatrists are not available, trained HCPs could administer
tests to identify patients in need of appropriate referrals. Lastly,
alexithymia is a neglected but significant factor affecting
between 9% and 63% of patients with asthma, potentially
leading to a distorted perception of the disease and an
underestimation of its severity (50). For example, an Italian
study found that patients with higher levels of alexithymia had
worse asthma control, as measured by the Asthma Control Test
(ACT) (r=-0.31 p=0.002), and health-related quality of life,
and reported greater negative impacts of asthma and rhinitis on
their daily lives (i.e., poorer management of asthma symptoms,
including pain, nausea, fatigue, stiff joints, upset stomach and
loss of strength) compared with patients who do not have
alexithymia (50).

Of concern is that about 40% of patients self-administer OCS
at least once per year, either to control symptoms or out of fear of
exacerbations (51). In Italy, OCS are available as over-the-counter
medicines that can be dispensed without a prescription. These
data are consistent with research among Italian pharmacists
which showed that 34.8% of clients asked for OCS without a
prescription before the Coronavirus disease 2019 (COVID-19)
pandemic and 43.9% have asked for OCS since the pandemic
(51). In that survey, the conditions most frequently associated
with requests for OCS without a prescription were upper
airways (75.3%) or obstructive lung disease (68.1%). About two-
thirds of individuals (63%-66%) who asked for OCS without a
prescription were chronic users of OCS. The most common
reasons for seeking OCS were for emergency use, because they
had forgotten the prescription or had difficulty obtaining a
prescription (51). The high rate of OCS wuse without a
prescription (and the fact that some patients do so because they
have difficulty obtaining a prescription) suggests that some
patients take OCS without their physician’s knowledge or
against their physician’s advice. The data highlight the need for
targeted education for patients with asthma, particularly those
with SA, focusing on the fact that exacerbations can be
prevented by using inhaled therapy regularly, as well as the need
for physicians to question patients regularly about their self-
prescribed, over-the-counter OCS use.

4.1 Unmet needs

The data analysis allowed us to identify several unmet needs.
The wide variability in clinical practice suggests that either
knowledge of guidelines, or their application in clinical practice,
remains inadequate. Better strategies are needed to ensure that
HCPs not only know about these guidelines but are also
equipped to follow them effectively. The lack of information
about treatment pathways and the poor involvement of the
patient in decision-making highlight the need for better patient
It is crucial to

education and empowerment. implement
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strategies that actively involve patients in shared decision-making
to improve adherence and personalize care. A clearly defined and
universally accepted definition of OCS dependency could help
clinicians to diagnose dependency and prioritize alternative
treatments. Inadequate access to multidisciplinary care hinders
comprehensive patient management. Many patients are not
referred to specialists for risk assessments regarding the long-
term use of OCS. Overcoming barriers such as the limited
availability of specialists or logistical challenges could improve
patient outcomes, but this will require systemic changes at
policy level. There is a clear unmet need for more systematic
and frequent monitoring protocols, which could allow the
identification of AEs at an early stage and reduce the risks
associated with the prolonged use of OCS. Patient adherence
and the actual steroid burden could be monitored using a
clinical diary (tangible or digital) to track medication intake and
daily symptom management. The diary could be complemented
by the testing of clinical markers, including morning cortisol
levels or bone density parameters, to obtain a more reliable
estimate of patient adherence and treatment effects. Last but not
least, there is the need for psychosocial support, which may
entail involving mental health professionals in the asthma
management team. This could address issues such as anxiety,
treatment adherence, and quality of life for patients who self-
medicate due to fear of exacerbations.

To answer some of these unmet needs, we propose the
following targeted clinical and systemic intervention strategies:
(1) Formulate a pragmatic definition of “OCS dependency” that
both
misunderstandings and inadequate practices; (2) develop reliable

is useful to clinicians and patients, to avoid
clinical markers and tools, such as morning cortisol levels and
BMD assessment to monitor patients on OCS, identify adverse
treatment effects and assess their compliance with the treatment
regimen; (3) create a practical guide for long-term management
of OCS-dependent patients so that HCPs have access to a
practical handbook containing treatment strategies and practical
indications based on the current best practices to ensure
consistent and effective patient care; (4) develop patient
monitoring apps tailored to patients’ needs, to assist with
adherence to treatment and help collect information on the
patient’s clinical status and treatment—these apps could include
gamified elements to enhance engagement, as well as useful and
practical reminders; and (5) invest in education programs for
HCPs

standardizing clinical practices. This training should also include

aimed at supporting clinical decision-making and

the use of new monitoring tools and guidelines on the optimal
use of OCS.

4.2 Study limitations

The findings of our study must be considered in light of the
The
respondents from pediatric and adult care settings may lead to

following limitations. lack of distinction between
the misinterpretation of significant differences in OCS use

between children and adults, and hinders our ability to make
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specific recommendations for patient groups with different
requirements. The study was based on cross-sectional survey
data, which may be subject to recall bias, response bias and
inaccurate self-reporting, potentially impacting the reliability of
the results, especially on the adherence to treatment and the
frequency of OCS use. The survey was distributed to a specific
set of Italian HCPs who were included in a proprietary database
maintained by Sanofi Italia and patients, which introduces
selection bias, and the study cohort may not represent the
broader population of Italian asthma patients or practitioners,
limiting the generalizability of the findings.

The results of our surveys show the diversity of approaches
used to manage OCS use in asthma treatment in Italy. However,
there is still a significant discrepancy between clinical practice
and guideline recommendations, and the use of OCS remains
very high. The differences in OCS prescribing patterns,
treatment duration, and the recommended cumulative daily
doses highlight the need for clearer guidelines and adherence to
standardized practices. Patient participation in treatment
decisions is still inadequate, emphasizing the need to improve
communication between physicians and patients and enhance
the These

identified a range of unmet needs that can be addressed through

shared decision-making process. surveys have
initiatives to limit the use of OCS in patients with SA through
better standardization of terminology and practices, improved
access to multidisciplinary care, and ongoing education and

support for HCPs and patients.
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