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Abstract

Background Chronic rhinosinusitis with nasal polyps (CRSwWNP) is a type 2 inflammatory condition, often treated
with oral corticosteroids (OCS). OCS overexposure can increase the risk of adverse effects, highlighting the need for
better treatment strategies including timely biologic therapy use. This study explored OCS use patterns in patients
with severe CRSWNP in Canada pre-biologic initiation.

Methods This retrospective, real-world study used IQVIA's Private Drug Plan (PDP) claims database to examine OCS
use patterns 0-24 months pre-initiation of biologic therapy in patients with inferred CRSWNP in Canada (n=747).
Outcomes included OCS use patterns (proportions, claims per patient and by prescribing physician specialty,
overexposure [> 1000 mg annually, prednisone-equivalent]), demographics, and stratified by comorbid asthma.

Results Of 747 patients indexed from the PDP, 81.0% had > 1 OCS claim(s), with a median (interquartile range [IQR])
of 3.0 (4.0) claims per patient. Median (IQR) total OCS dose over 24 months was 1020 (1420) mg; 41.5% of patients
experienced OCS overexposure. OCS was primarily prescribed by general practitioners (35.9%) and otolaryngologists
(32.8%). Patients had a median (IQR) age of 51 (18) years at index, 52.1% were male, and most were from Ontario
(48.7%). OCS use was highest in patients with comorbid severe asthma.

Conclusions This study highlights OCS overexposure in patients with CRSWNP pre-biologic initiation. Enhancing
physician and patient awareness of appropriate OCS use and timely biologic initiation could reduce the risk of OCS-

related adverse effects and improve CRSWNP management, benefiting long-term patient outcomes through shared
decision-making.
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Introduction

Chronic rhinosinusitis with nasal polyps (CRSwNP) is
a type 2 inflammatory subtype of chronic rhinosinusitis
affecting the nasal cavities and paranasal sinuses, char-
acterized by benign inflammatory masses that develop
bilaterally in the sinonasal cavity [1, 2]. CRSWNP symp-
toms include nasal blockage and discharge, reduced or
loss of smell, and/or pressure or pain in the face [1, 2],
which can cause depression and sleep problems [3], alto-
gether conferring a negative impact on quality of life.
Typical comorbidities include asthma (prevalence rang-
ing from 5-56%), allergies (12-77%), and allergic rhinitis
(17-76%) [4]. In Canada, chronic rhinosinusitis affects
3.4-5.7% of individuals [5], although data are lacking
on the prevalence of CRSWNP specifically [4]. Approxi-
mately 1.2% of the United States (US) population have
CRSwNP [6].

CRSwNP is typically managed using saline irriga-
tion and intranasal corticosteroids (INCS) [2]. Severe
CRSwNP is characterized by bilateral obstructive pol-
yps, extensive involvement of the sinuses, and persistent
symptoms despite long-term INCS treatment [7]. Short-
term use of systemic or oral corticosteroids (OCS), which
may be referred to as an “OCS burst” [8], can be added to
first-line therapy to improve symptoms and nasal polyp
size [2]; however, longer-term or frequent use is not rec-
ommended due to the increased risk of adverse effects [9,
10]. In patients who have recalcitrant CRSWNP and are
unresponsive to medical intervention, endoscopic sinus
surgery is considered, but many require revision surgery
due to disease recurrence [11, 12]. It is therefore essential
to consider alternative management options, including
biologic therapy, for patients whose CRSWNP remains
uncontrolled despite medical and surgical intervention.

OCS use, and in particular cumulative use over a pro-
longed period of time, is associated with an increased
risk of adverse effects; hence, it should be used sparingly
and is recommended as a last resort after combinations
of other medications prove ineffective [13, 14]. Cumula-
tive or lifetime OCS exposures of 1000-2500 mg (and
for some outcomes from 500—-1000 mg) have been asso-
ciated with risk of adverse effects such as osteoporosis,
pneumonia, cardiovascular or cerebrovascular diseases,
type 2 diabetes mellitus, cataracts, sleep apnea, renal
impairment, depression or anxiety, and weight gain
[10]. Therefore, receipt of a cumulative or lifetime dose
of >1000 mg OCS is considered overexposure [10]. Fur-
thermore, adverse effects of OCS in adults such as osteo-
porosis, hyperglycemia, and muscle weakness have been
associated with short-term use of <7 days and cumulative

exposures as low as 500— <1000 mg [15]. Clinicians sur-
veyed on the use of OCS for CRSwNP typically con-
sidered an annual OCS dose of 800-2000 mg, with a
treatment duration ranging from 4 to 8 weeks, increased
the risk of adverse effects, indicating a potential knowl-
edge gap to be bridged between research and clinical
practice in terms of what is considered “too much” OCS
[13]. In addition, in a retrospective US study includ-
ing>20,000 patients with CRSwWNP, 64.7% of patients
received systemic corticosteroids within 12 months, with
23.5% receiving >400 mg of the OCS prednisone without
consideration of the severity of the disease [8]. Inappro-
priate use of OCS appears to be widespread yet [8, 16], to
our knowledge, there are no data to quantify the utiliza-
tion of OCS for patients with CRSWNP in Canada.

To date, three biologic therapies have been approved in
Canada for the treatment of severe CRSWNP [17]: dupi-
lumab (2020) [18], omalizumab (2021) [19], and mepo-
lizumab (2021) [20], all of which have been associated
with improved outcomes, such as decreased Sinona-
sal Outcome Test-22 scores, in clinical trials and real-
world studies for CRSWNP [21, 22]. Furthermore, all
are approved for the treatment of severe asthma, a com-
mon comorbidity of CRSWNP, and have been shown to
improve outcomes in patients with CRSWNP and comor-
bid severe asthma [23-25].

The retrospective ChAracterizing uncontroLled
sevERe asThma in Canada (ALERT) study, using longitu-
dinal claims data from IQVIA’s Private Drug Plan (PDP)
database (2020-2023), found that the majority of patients
with uncontrolled severe asthma had no biologic therapy
claims but had substantial OCS use [26]. This highlights
the overexposure to OCS in patients with asthma and
raises the question of whether similar patterns are preva-
lent in patients with CRSWNP — an important consider-
ation due to the risks associated with OCS overexposure
[13, 14].

The aim of this study was to describe patterns of OCS
use among patients with severe CRSWNP in Canada, pre-
initiation of biologic therapy.

Methods

Study design

The chAracterizing oral Corticosteroid use in patients
wiTh chronic rhInOsinusitis with Nasal polypS in Canada
(ACTIONS) study was a retrospective, real-world study
aiming to describe the pattern of OCS use pre-initiation
of biologic therapy for CRSwNP treatment, utilizing
IQVIA’s PDP claims database, the largest national pri-
vate claims database in Canada. The included suppliers
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represent approximately 80% of all pay-direct private plan
claims and >12 million active claimants with>129 mil-
lion drug claims in Canada [27]. Patients were identified
in the database between August 12, 2020—November 30,
2023 (Supplementary Fig. 1). The index date was defined
as the date of the first claim of a biologic therapy of inter-
est (dupilumab, mepolizumab, or omalizumab) initiated
for CRSWNP. The 0-24 months pre-index, designated as
the “analysis period’, was used to describe OCS use pre-
initiation of biologic therapy for CRSWNP. The 3 months
prior to the analysis period was used to ensure patients
were active in the database i.e., that they had>1 claim(s)
in any market.

Study population

Eligible patients had>1 claim(s) for initiation of a bio-
logic therapy of interest (dupilumab, mepolizumab, or
omalizumab) in the selection period, were aged > 18 years
at index, and had inferred CRSwNP, identified as follows.
Rule-based inference algorithms, which were validated
by experts (Y.C. and A.T.) during protocol development,
were used to infer patients with a diagnosis of CRSWNP,
as depicted in Supplementary Fig. 2. This process was
based on patient drug claims history and physician spe-
cialty. For patients who did not meet the initial CRSWNP
diagnosis criteria, the physician specialty for the index
biologic therapy claim was assessed, and patients were
inferred as having CRSwNP if the index biologic ther-
apy was prescribed by an otolaryngologist. Patients
who were inferred as having CRSWNP or CRSwNP with
comorbid severe asthma (>1 other biologic prescription
in the 2 years prior; or>1 inhaled corticosteroids/long-
acting 2-agonist and > 1 leukotriene receptor antagonist
and>8 total prescriptions of any respiratory products
and have used >4 different products 12 months before
the last respiratory or biologic prescription, and had a
history of asthma-only biologics) and/or atopic dermati-
tis (patients with >1 marker of atopic dermatitis [topical
corticosteroids, crisaborole or topical calcineurin inhibi-
tors] in the 2 years prior to index) were included in this
study. Patients were excluded if they had any claim for a
biologic therapy (including those of interest) pre-index
or were not active in the database i.e., with no claims in
the 3 months prior to the analysis period, to ensure con-
tinuous activity throughout the analysis period. As noted,
biologic therapies of interest included those approved for
use in severe CRSwWNP (dupilumab, mepolizumab, and
omalizumab) in addition to those approved for use in
severe asthma, which were additionally selected to screen
for biologic-naivety (benralizumab, reslizumab, and tez-
epelumab); although these biologics are not yet approved
for CRSWNP, they were excluded to eliminate any poten-
tial confounding effects.
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Study objectives

The primary objective was to describe the pattern of
OCS use pre-initiation of biologic therapy for treatment
of CRSWNP in patients with inferred CRSWNP in Can-
ada. This included: the proportions of patients with OCS
use; OCS claims per patient; OCS claims by prescrib-
ing physician specialties; dose, duration, and frequency
of OCS use; and the proportion of patients with OCS
overexposure (defined as a total annual dose>1000 mg,
prednisone/equivalent). The secondary objective was to
describe the demographics among patients with inferred
CRSwNP in Canada.

Exploratory objectives included describing, where
feasible, the demographics and pattern of OCS use for
asthma sub-cohorts (mild/moderate or severe asthma
based on prescriptions for inhaler therapy based on the
ALERT study) [26]. Also assessed as exploratory objec-
tives were the demographics and patterns of OCS use
in different OCS sub-cohorts (according to short-term
“OCS burst” use [3-28 days supplied of 220 mg OCS
prednisone/equivalent] or longer-term “OCS mainte-
nance” use [>28 days supplied]), and in the total study
cohort at an appropriate sub-provincial level (described
in the Supplementary Material).

Study analyses

Outcomes for patients with inferred CRSWNP were
derived based on the drug claims in patient claims his-
tory in the databases retrospectively within the 24-month
analysis period pre-index initiation of biologic therapy,
and results are presented according to the order of study
objectives. Demographic variables were reported based
on the index date and within the analysis period, and
included: biological sex; age; Canadian provincial geog-
raphy; presence of comorbid inferred atopic dermatitis;
polypharmacy (the number of concomitant medication
classes taken); antibiotic use; inhaler use for asthma; and
INCS use.

Outcomes associated with OCS use were reported over
the 24-month analysis period, in the 0-12 months and
the 13-24 months pre-index, derived from drug claims
available in the database. These outcomes included the
number and proportion of patients with OCS use and the
total number of OCS claims per patient. Among patients
with>1 claim(s) for OCS, the following data were evalu-
ated: the number of claims (including by prescribing
physician specialties for OCS per patient); the duration
and frequency (total number of days supplied for OCS
per patient and average number of days between claims);
and dose (total dose and total daily dose of OCS per
patient, number, and proportion of patients by OCS dose
and with OCS overexposure). Daily dose was defined as
total milligrams of OCS per day, calculated based on the
total OCS milligrams (prednisone/equivalent) divided by
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the total number of days supplied prescribed within the
analysis period. OCS overexposure was defined as a total
annual OCS dose>1000 mg (prednisone/equivalent), to
account for the fixed study period of 2 years. All values
with <6 patients or claims were masked by attributing a
value of 3* to ensure anonymity.

All data analyses were conducted in accordance with
IQVIA standard operating procedures. Descriptive sta-
tistics were reported as median (interquartile range)
for continuous variables, and number and proportion
for categoric variables. Missing data were reported as a
separate category and no imputation was performed. All
analyses were conducted using SAS Enterprise Guide
(SAS Institute, Cary, NC, USA) version 6.1 or higher and
Microsoft Excel.

Ethical approval

This study is based on the analysis of de-identified
patients in the IQVIA claims databases and confidential-
ity of patient records was maintained at all times. Study
results were presented in aggregated tabular form that
omits patient identification. A waiver of informed con-
sent was not required for this study, nor was institutional
review board or ethical approval as the source data were
anonymized.
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Results

OCS use pre-initiation of biologic therapy for treatment of

CRSwNP

In total, 747 patients were eligible for inclusion in the
study (Fig. 1). Over the 24-month analysis period, 605
(81.0%) patients had > 1 claim(s) for OCS and 376 (50.3%)
patients had>2 OCS claims, with a median (IQR) of
3.0 (4.0) OCS claims per patient amongst all patients
(Fig. 2A). Most (96.4%) OCS claims were for prednisone.

In the total population, across the analysis period,
most OCS claims were prescribed by general practice
and family medicine (GPFM) practitioners (35.9%),
otolaryngologists (32.8%), and respirologists (16.3%).
The median (IQR) daily dose of OCS per claim among
patients with>1 claim(s) over the full 2 years prior to
index (0-24 months) was highest among GPFM prac-
titioners at 37.5 (30.0) mg, followed by respirologists at
31.0 (20.0) mg, and otolaryngologists at 30.0 (19.3) mg.
Claim distributions in the 0-12 and 13-24 months pre-
index were comparable to that of the full analysis period
(Fig. 3A). For 45.1% of patients, their OCS claims were
prescribed by one physician specialty only, while 27.3%
of patients had OCS claims from >1 physician specialty
(median [IQR] number of physician specialties for OCS
claims per patient, 1.0 [1.0]).

Over the 2-year analysis period, patients received a
total median (IQR) dose of 1020 (1420) mg OCS. Total
median (IQR) dose was 750 (1100) mg and 505 (755) mg
for 0—12 months and 13-24 months pre-biologic therapy
initiation, respectively (Fig. 4A—C). Overall, 41.5% of

Patients with = 1 dupilumab, mepolizumab, or omalizumab claim during selection period;
the index date was the date of the first corresponding claim
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|
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v
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Fig. 1 Patient selection from PDP database. ®Indication of CRSWNP was inferred based on three rule-based algorithms with claims for dupilumab, me-
polizumab, and omalizumab recorded in the claims databases. These algorithms used patient claims history and prescribing physician specialty, where
available and were developed by GSK and IQVIA. PPatients who had no claims for a biologic therapy of interest pre-index; the biologic therapies of interest
included dupilumab, mepolizumab, omalizumab, benralizumab, reslizumab, and tezepelumab. CRSWNP, chronic rhinosinusitis with nasal polyps; OCS,

oral corticosteroids; PDP, Private Drug Plan
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Patient distribution by number of OCS claims (N = 747)
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Fig. 2 Proportion of patients with OCS claims and median (IQR) OCS dose of all patients in the total population (A) and asthma sub-cohorts (B). °All val-
ues with a count of less than six patients or claims were masked as three according to privacy rules including secondary values. IQR, interquartile range;
OCS, oral corticosteroids
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Fig. 4 OCS doses received by patients in the total population in the full (A) 24-month analysis period, (B) 0-12 months pre-biologic therapy initiation,
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range; OCS, oral corticosteroids.
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patients received > 1000 mg in the 2-year analysis period
(including patients who were overexposed within either
1 year or 2 years pre-biologic therapy) compared with
28.1% and 14.3% for 0-12 months and 13-24 months
pre-biologic therapy initiation, respectively. On aver-
age, patients in the overall cohort had approximately

Table 1 Demographic characteristics of total study cohort and
asthma sub-cohorts
Total study Asthma sub-cohorts

cohort Total Severe  Mild/
(N=747)  asthma (n=117) moderate

(n=690) (n=573)
Median age, years 52 (18) 52(17) 56 (15) 52 (18)
(IQR)
Biological sex, n (%)°
Male 389 (52.1) 357 (51.7) 65(55.6) 292 (51.0)
Female 355(475) 330(478) 50(42.7) 280 (489)
Provinces in PDP
database, n (%)
Alberta 66 (8.8) 59 (8.6) 8(6.8) 51(8.9)
British Columbia 26 (3.5) 23(33) 3P 22(3.8)
Manitoba 25(3.3) 23(3.3) b 19(3.3)
New Brunswick 20(2.7) 19(2.8) 9(7.7) 10(1.7)
Newfoundland &  3° 3P 0(00) 30
Labrador
Nova Scotia 21(2.8) 18 (2.6) 3P 15 (2.6)
Ontario 364 (48.7) 336 (48.7) 49 (419) 287 (50.1)
Quebec 213(285)  200(29.00 43(36.8) 157 (27.4)
Saskatchewan 3P 3b 0(0.0) 3b
Presence of comor-
bid AD, n (%)
Yes 88(11.8) 82(11.9) 3P 77 (13.4)
No 659 (88.2) 608 (88.1) 112 (95.7) 496 (86.6)
Medication use,
n (%)
Antibiotic use 594 (79.5) 566 (82.0) 102 (87.2) 464 (81.0)
Inhaler use 680(91.0)  678(98.3) 117(100) 561 (97.9)
INCS use 506 (67.7) 474 (68.7) 94 (80.3) 380 (66.3)
Polypharmacy
category, n (%)°
1-4 91 (12.2) 78 (11.3) 30 70(12.2)
5-7 204 (27.3) 192 (27.8) 22(188) 170(29.7)
8-10 185 (24.8) 172 (24.9) 28(23.9) 144 (25.1)
11-13 143 (19.1) 138 (20.0) 31(26.5) 107 (187)
14-16 65 (8.7) 61(8.8) 12(10.3) 49(8.6)
17-19 30 (4.0) 29 (4.2) 11(94) 18 (3.1)
20+ 22(2.9) 20 (2.9) 3P 15 (2.6)
Unknown 7 (0.9) 0(0) 0(0) 0(0)

AD, atopic dermatitis; (Eph)ATC, (European Pharmaceutical) Anatomical
Therapeutic Chemical classification; INCS, intranasal corticosteroids; IQR,
interquartile range; PDP, Private Drug Plan

2Sum of values may not equal 100% as some data were unknown

BAll values with a count of less than six patients or claims were masked as three
according to privacy rules including secondary values

“Polypharmacy was defined as the number of EphATC (level 2) classes in any
market in the 24-month analysis year; patients with unknown polypharmacy
had the ATC information unavailable in the 24-month analysis period

Page 8 of 13

2.5 months’ supply of OCS over the analysis period, with
32 mg per day, and only 18.1% had a daily dose of OCS
of <20 mg.

Demographics in the overall population

Patient demographics and clinical characteristics are
presented in Table 1. Patients had a median (IQR) age
of 52 (18) years at index, 52.1% were male, and most
were from Ontario (48.7%) or Quebec (28.5%). Over-
all, 86.9% of patients had>5 concomitant therapeutic
classes prescribed during the study period. The most
commonly claimed concomitant therapeutic classes were
anti-asthma and chronic obstructive pulmonary dis-
ease (COPD) therapies (92.9%), systemic corticosteroids
(82.2%), systemic antibacterials (79.4%), and nasal prepa-
rations (73.9%).

Demographics and patterns of OCS use in different asthma
sub-cohorts

Overall, 690 patients were included in the total asthma
sub-cohort. Among them, 573 patients (83.0%) were in
the mild/moderate asthma sub-cohort and 117 (17.0%)
were in the severe asthma sub-cohort. The characteristics
of the total asthma sub-cohort were comparable to the
overall study population, except for a numerically slightly
higher use of antibiotics, inhalers, and INCS that were
observed in 82.0%, 98.3%, and 68.7% of patients, respec-
tively (Table 1).

In the total asthma sub-cohort: 569 (82.5%) of patients
had>1 OCS claim(s), with a median (IQR) of 3.0 (4.0)
OCS claims per patient with>1 claim(s) (Fig. 2B). The
severe asthma sub-cohort had greater use of OCS com-
pared with the mild/moderate asthma sub-cohort, with a
median (IQR) of 5.0 (5.0) versus 3.0 (4.0) OCS claims per
patient with >1 claim(s), respectively.

Similar trends in prescribing physician specialties were
seen in the total asthma sub-cohort compared with the
overall study population (Fig. 3B). In the mild/moderate
asthma sub-cohort, most OCS claims were prescribed by
otolaryngologists (38.3%), followed by GPFM (34.7%) and
respirologists (12.9%), whereas in the severe asthma sub-
cohort most claims came from GPFM (35.4%), respirolo-
gists (31.5%), and otolaryngologists (16.0%). The median
(IQR) number of physician specialties for OCS claims per
patient was 1.0 (1.0) in the mild/moderate asthma sub-
cohort and 2.0 (1.0) in the severe asthma sub-cohort.

A similar pattern in OCS use was seen with the total
asthma sub-cohort compared with the overall study
population. Over the analysis period, a higher total OCS
dose was observed in the severe asthma sub-cohort com-
pared with the mild/moderate asthma sub-cohort, with a
median (IQR) total OCS dose of 1575 (2190) mg versus
950 (1340) mg, respectively (Fig. 5A). OCS overexpo-
sure in the 0—12 months, 13-24 months, or full analysis
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period pre-index was observed in 56.4% of patients in the
severe asthma sub-cohort versus 38.1% of patients in the
mild/moderate asthma sub-cohort.

Demographics and patterns of OCS use in “OCS burst” and
“OCS maintenance” sub-cohorts and at sub-provincial level
When categorized according to duration of OCS use,
581 patients and 135 patients were included in the OCS
burst and OCS maintenance sub-cohorts, respectively
(Fig. 1); their demographic characteristics were gener-
ally comparable between the two sub-cohorts (Supple-
mentary Table 1). The OCS maintenance sub-cohort had
more OCS claims and higher doses than the OCS burst
sub-cohort. Further details of OCS dose, duration, and
overexposure are presented in the supplement (Supple-
mentary Fig. 3-5). Patients in the OCS burst sub-cohort
had similar patterns of OCS claims by physician specialty
as the total study population, while patients in the OCS
maintenance sub-cohort had a lower proportion of OCS
claims prescribed from otolaryngologists and a higher
proportion from respirologists (Supplementary Fig. 6).

Data regarding the OCS use pattern at a sub-provincial
level are provided in the Supplementary Results (Supple-
mentary Table 2).

Discussion

This study addresses a current gap in the literature by
investigating OCS use pre-biologic therapy initiation in
patients with severe CRSWNP in Canada. It is important
to note that the patients included in this study ultimately
required biologic therapy, indicating that their symp-
toms were not adequately controlled by medical or surgi-
cal intervention alone, leading to high CRSWNP disease
severity and burden. This is evidenced by the high OCS
use observed in this study. Over the 24-month analysis
period, 81.0% of all patients had>1 OCS claim(s) and
50.3% had>2 OCS claims, with a median of 3.0 OCS
claims per patient, equating to a median total OCS dose
(prednisone/equivalent) of 1020 mg.

Specifically, patients tended to have a higher total
OCS dose in the 0-12 months pre-index than in the
13-24 months pre-index. This implies that the overall
prevalence of OCS use before initiating biologic therapy
is high and it is likely that patients require higher-dose
OCS to manage symptoms due to disease progression
until they initiate biologic therapy. Such findings are
supported by a US-based retrospective real-world study
which found that prior OCS treatment was a predictive
factor for biologic therapy use in patients with CRSWNP
[28]. As biologic therapies reduce the use of OCS in
patients with CRSWNP [29], it is essential to realize the
extent of the OCS claims in this population to prevent
important adverse effects by initiating biologic therapies
earlier in the treatment course. The ACTIONS study
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clearly demonstrates high OCS use among patients with
CRSwWNP and comorbid asthma, reinforcing the need
to initiate biologic therapy sooner. However, access to
biologics in Canada remains challenging, and surgery
continues to be a more cost-effective and accessible treat-
ment option for most patients with CRSwNP [11]. Eli-
gibility of biologics is restricted to patients with severe
symptoms, and typically only after failure of conventional
therapies such as INCS and surgery [11]. In Canada’s sin-
gle-payer healthcare system, biologics are often funded
through private pharmaceutical insurance and their high
cost, ranging from CAD$600 to CAD$4000 per vial or
syringe (2017-2020), limits widespread use [11, 30, 31].
Consequently, biologics are generally reserved for select
patients where other options have been exhausted [11].
These barriers to access may contribute to continued reli-
ance on OCS, despite the known risks of overexposure.

Among patients with OCS claims, 41.5% were overex-
posed to OCS within either 0-12 or 13—-24 months pre-
index (39.3% and 27.9%, respectively). We expect that
the proportion of patients exceeding the recommended
lifetime dose of 1000 mg (prednisone/equivalent) may be
even higher than this as many patients may continue to
experience cumulative OCS exposure beyond the 2-year
window examined in our study. OCS overexposure in
the 0-12 months, 13-24 months, or both pre-index
was also observed in more patients with severe asthma
(56.4%) versus mild/moderate asthma (38.1%). The prev-
alence of comorbid asthma in this study is comparable to
other real-world studies of biologic therapies in severe
CRSwWNP [21, 29]. Patients in the severe asthma sub-
cohort reported higher OCS use than the mild/moderate
asthma sub-cohort, with 5.0 versus 3.0 OCS claims per
patient among those with >1 claim(s), respectively. These
results are reflective of the wider literature that reveal
higher OCS use among patients with severe asthma than
those with mild/moderate asthma [32, 33]. Furthermore,
this is similar to the retrospective ALERT study which
found that the majority (72%) of patients with uncon-
trolled severe asthma (7=11,208) had no biologic ther-
apy claims but had substantial OCS use (mean 4.4 OCS
claims per patient; 8% of patients had>10 OCS claims
per year) [26]. Together with the results from previous
studies, which reported that the risk of OCS-related
adverse effects is associated with higher cumulative or
lifetime OCS exposure [10, 34], this study highlights the
prevalence of OCS overexposure and thus the impor-
tance of improving awareness of the potential risk of
OCS overexposure among patients.

When examining the prescribing physicians for OCS
claims, 35.9% of OCS claims in this study were pre-
scribed by GPFM, followed by otolaryngologists (32.8%).
This is consistent with a previous study which reported
that family practices were the top physician specialty
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most frequently (31.6%) prescribing OCS among the gen-
eral population in the US [35]. However, it is noteworthy
that the US study investigated OCS patterns in a general
population; 16.5% of the short-course OCS prescriptions
were indicated for COPD, asthma, and other respiratory
conditions, compared with our study which investigated
patients with CRSWNP. In a recent survey of clinicians in
Italy, 20.3% of surveyed otorhinolaryngologists (n=437)
responded that they would prescribe OCS for CRSWNP
regardless of the number of cycles per year [13], suggest-
ing that some guidance may be better targeted at special-
ties who treat patients with CRSWNP most frequently. In
addition, 27.3% of all patients with>1 claim(s) obtained
OCS from=>2 physician specialties, and the percent-
age was higher in the OCS maintenance sub-cohort
(39.3%). This suggests better patient—physician or physi-
cian—physician communication may help to avoid OCS
overexposure.

A strength of this study is the large size of the dataset,
with 747 eligible patients included, from 34,114 patients
having>1 claim(s) for dupilumab, mepolizumab, or
omalizumab therapy. A limitation is that the diagnosis
was inferred by the rule-based algorithm using patient
claims history and prescribing physician specialty. The
claims database did not contain CRSWNP diagnosis or
severity information. Furthermore, this methodology
may have introduced a misclassification bias as some of
the medications used in the algorithm may have had indi-
cations in addition to CRSWNP and therefore patients
with other severe diseases may have been included.
These two limitations may have therefore led to over-
or under-estimation of the number of patients with a
CRSwNP diagnosis; however, the results from ACTIONS
are similar to a prior estimate of OCS use in patients
with CRSWNP. ACTIONS reports that 71.6% of patients
with severe CRSWNP received OCS in the 12 months
pre-index period; a retrospective US study of>20,000
patients reported that 64.7% of patients with CRSwWNP
across severities received systemic corticosteroids within
12 months pre-diagnosis. Another limitation is that OCS
use in our study could not be limited to CRSwNP-specific
claims, and overall OCS use may be underreported con-
sidering this study examined PDPs and did not include
OCS use in patients covered by public plans. Addition-
ally, since this study focused on the analysis of OCS
claims from PDPs, information regarding adverse effects
from OCS use and the number of patients who had
undergone surgery was not available. Furthermore, given
the high prevalence of comorbid asthma [4], OCS over-
exposure may occur as a result of treating both CRSWNP
and asthma [26]. This overlap presents a challenge in
attributing OCS use solely to CRSwWNP, particularly as
more frequent or higher-dose OCS use may be needed
in severe cases or for comorbid asthma management. In
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our cohort, 92% of patients had comorbid asthma and
16% had severe asthma, which may introduce bias in
interpreting OCS burden and treatment escalation needs
for CRSWNP. Nevertheless, patients with uncontrolled,
severe CRSWNP rarely present without accompanying
comorbidities; it has been shown that severe, uncon-
trolled CRSwNP is frequently associated (up to 67%) with
comorbid asthma, contributing to greater disease sever-
ity and an increased requirement for biologic therapy
than CRSwNP without comorbid asthma, which aligns
with the population observed in this study [36]. Improved
physician—physician communication and patient educa-
tion could optimize patient care, particularly for those
with comorbidities, and reduce OCS use. Finally, as the
study’s analysis period overlaps with the COVID-19 pan-
demic, this may have affected the interpretation of study
results and conclusions due to changes in healthcare-
seeking behaviors and disrupted health services during
this period [37, 38].

This study investigated OCS use pre-initiation of bio-
logic therapy in patients with CRSWNP in Canada, pro-
viding clinically relevant perspectives on OCS use in this
patient population. These results suggest that patients
with CRSwNP are overexposed to OCS before the ini-
tiation of biologic therapies, which could lead to the
increased risk of associated adverse effects. Enhancing
physicians’ awareness of the appropriate use of OCS and
the timely initiation of biologic therapies could reduce
OCS-related adverse effects and improve disease man-
agement. Together, these results serve as a crucial step
towards improving the decision-making process for phy-
sicians and, ultimately, patient outcomes.
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