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What is already known? Severe asthma is complex, and comorbidities such as chronic rhinosinusitis with nasal polyps,
gastroesophageal reflux disease, depression/anxiety, and coexisting chronic obstructive pulmonary disease contribute to
the disease burden.

What does this article add to our knowledge? In this post hoc analysis, mepolizumab improved real-world clinical
outcomes in patients with severe asthma in both the presence and the absence of comorbidities; patients with comorbid
chronic rhinosinusitis with nasal polyps showed a particularly favorable treatment response.

How does this study impact current management guidelines? A multidisciplinary approach to enable patients with
severe asthma and comorbid conditions to receive timely targeted treatment should be pursued, with a range of clinical
outcomes assessed to determine overall response/remission achievement as standard practice.
VISUAL SUMMARY
1 year following mepolizumab initiation*

REALITI-A
(GSK ID: 204710) 

Mepolizumab 100 mg SC initiation 
at physician’s discretion
822 patients treated

Real world
(84 centers)

International
(7 countries)

Prospective Observational

In real-world clinical practice, patients with severe asthma and a range of comorbidities had reduced CSEs 
and mOCS dose following 1 year of mepolizumab treatment, with additional improvements for patients with CRSwNP

Common comorbities in patients with
severe asthma that add to disease burden:

CRSwNP COPDGERD Anxiety/Depression

Anxiety and
depression

!
Gastro-oesophageal

reflux disease
(GERD)

Chronic obstructive
pulmonary disorder

(COPD)

Rate of
CSEs

Median
mOCS
dose

With Without

69%

71%

75%

64% 72%

71%

63%

83%

50%

50%

50%

50%

75%

75%

72%

75%

*percentage change (reduction) versus pre-mepolizumab treatment. This study was funded by GSK (GSK IS:204710); please refer to the associated manuscript for additional disclosures. 
COPD, chronic obstructive pulmonary disorder; CRSwNP, chronic rhinosinusitis with nasal polyps; CSE, clinically significant asthma exacerbation; GERD, gastro-oesophageal reflux disease; 
mOCS, maintenance oral corticosteroids; SC subcutaneous

Chronic rhinosinusitis
with nasal polyps

(CRSwNP)

39% 39% 26% 10%
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BACKGROUND: Severe asthma is complex; comorbidities may
influence disease outcomes.
OBJECTIVE: To assess mepolizumab effectiveness in patients
with severe asthma and comorbidities.
METHODS: REALITI-A was a 2-year international, prospective
study enrolling adults with asthma newly prescribed mepolizu-
mab (100 mg subcutaneously) at physician’s discretion. This post
hoc analysis assessed 1-year outcomes stratified by comorbidities
at enrollment: chronic rhinosinusitis with nasal polyps
(CRSwNP), gastroesophageal reflux disease (GERD), depression/
anxiety, and chronic obstructive pulmonary disease (COPD).
Outcomes included the rate of clinically significant asthma ex-
acerbations (CSEs; requiring systemic corticosteroids and/or
hospital/emergency room admission) between the 12 months
pre- and post-mepolizumab treatment and changes from baseline
in daily maintenance oral corticosteroid dose (mo 12), Asthma
Control Questionnaire-5 score (mo 12) and forced expiratory
volume in 1 second (FEV1; mo 9e12).
RESULTS: At enrollment (n [ 822), 321 of 822 (39%), 309 of
801 (39%), 203 of 785 (26%), and 81 of 808 (10%) patients had
comorbid CRSwNP, GERD, depression/anxiety, and COPD,
respectively. Post- versus pre-treatment across all comorbidity
subgroups: the rate of CSEs decreased by 63% or more; among
298 (39%) patients on maintenance oral corticosteroids at
baseline, median dose decreased by 50% or more; Asthma
Control Questionnaire-5 score decreased by 0.63 or more points;
FEV1 increased by 74 mL or more. Patients with versus without
CRSwNP had the greatest improvements (eg, rate of CSEs
decreased by 75%). Patients without GERD, depression/anxiety,
or COPD had greater improvements than those with the
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respective comorbidities, except for FEV1 in patients with
COPD.
CONCLUSIONS: Mepolizumab improved disease outcomes in
patients with severe asthma irrespective of comorbidities, with
additional benefit for patients with CRSwNP. � 2023 The
Authors. Published by Elsevier Inc. on behalf of the American
Academy of Allergy, Asthma & Immunology. This is an open
access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/). (J Allergy Clin
Immunol Pract 2023;11:3650-61)
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asthma; Chronic rhinosinusitis with nasal polyps; Gastroesoph-
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INTRODUCTION
Severe asthma is a complex, heterogeneous disease with

multiple phenotypes and endotypes.1,2 Among patients with
severe asthma, comorbidities such as chronic rhinosinusitis with
nasal polyps (CRSwNP), gastroesophageal reflux disease
(GERD), depression and anxiety as well as coexistent smoking-
related disease, such as chronic obstructive pulmonary disease
(COPD) can be present and add to disease burden.3-9 Certain
comorbidities, such as CRSwNP and GERD, may further in-
crease risk of asthma exacerbations, and in addition, some
comorbidities may also influence responses to or be influenced
by asthma treatment.3-16 Thus, comorbidities can act as con-
founding factors in the diagnosis or assessment of asthma con-
trol, potentially leading to inappropriate asthma therapy
escalation.5,15,16 In severe asthma, a multidisciplinary, treatable
trait approach to disease management is advocated to holistically
address all aspects of the disease and to optimize disease con-
trol.17,18 It is recognized that some comorbidities, such as
CRSwNP, share pathophysiological mechanisms with severe
asthma, with interleukin-5 (IL-5) and eosinophilic-driven
inflammation playing an important role.19 Therefore, treat-
ments targeting IL-5 could positively impact multiple compo-
nents of disease burden faced by patients with severe eosinophilic
asthma and certain comorbidities and, therefore, lead to better
outcomes.20

Mepolizumab, a humanized monoclonal antibody that targets
IL-5, represents a precisionmedicine approach for the treatment of
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severe eosinophilic asthma.21,22 Mepolizumab is approved for the
treatment of severe asthma, eosinophilic granulomatosis with
polyangiitis, hypereosinophilic syndrome, and CRSwNP in mul-
tiple regions worldwide.23-25 In clinical trials and real-world
studies, including the REALITI-A study, mepolizumab signifi-
cantly reduced exacerbation rates and oral corticosteroid (OCS)
use while improving symptom control in patients with severe
asthma.13,26-38

Analyses of randomized clinical trial data have demonstrated
consistent benefits of mepolizumab in patients with asthma and
comorbidities such as CRSwNP, psychopathologies, GERD, and
cardiovascular disease.20,39,40 Indeed, among patients with severe
asthma, clinical improvements with mepolizumab were greater in
patients with CRSwNP than in those without CRSwNP.20,40

Unfortunately, owing to stringent eligibility criteria for patient
enrollment in phase III clinical trials, there is limited generaliz-
ability of these data in real-world populations, with 1 study
reporting that 4% to 18% of patients with severe asthma were
eligible for trials assessing treatments.41 One single-center real-
world study demonstrated that patients with asthma and comorbid
CRSwNP had an increased response to mepolizumab.28 In addi-
tion, a U.S.-based retrospective analysis demonstrated that
mepolizumab significantly reduced exacerbations in patients with
severe asthma and comorbidities, including CRSwNP, COPD,
and depression/anxiety.39 Despite this, availability of data from
real-world studies to assess the effectiveness of mepolizumab in
patients with severe asthma and comorbidities is limited.Given the
considerable impact of comorbidities on outcomes in patients with
severe asthma,3-12 supplementing data from robust phase III trials
with real-world data assessing the effects of targeted treatments in a
broader range of patients in clinical practice is essential. The
REALITI-A study of 822 patients is sufficiently large enough to
enable such an analysis.

This post hoc analysis from the full REALITI-A study popu-
lation at 1 year assessed real-world outcomes with mepolizumab
in patients with severe asthma and some of the most common
comorbidities, including CRSwNP, GERD, depression/anxiety,
and physician-labelled coexistent COPD.

METHODS

Study design

The REALITI-A (GSK ID: 204710) was a 2-year, international,
prospective, single-arm, observational cohort study enrolling adults
with asthma newly prescribed mepolizumab 100 mg subcutaneously.
The study design has been described in full previously.27,30 Briefly,
patients were enrolled between December 2016 and October 2019.
There was a variable length run-in period between enrollment and
the first dose of mepolizumab (index date). This post hoc analysis
used data from the full study population at 1 year: the pretreatment
period was defined as 365 days prior to the enrollment plus the
variable length run-in period and the follow-up period was defined as
the 365 days post-index. All data were collected at patients’ usual
health care visits (routine or unscheduled).

This study was conducted in accordance with the Declaration of
Helsinki and local ethical approval was obtained per study site;
written informed consent was obtained from each patient prior to
commencing any study-related activities.

Patients
Inclusion and exclusion criteria for the study have been detailed

previously.27,30 In brief, eligible patients were 18 years of age or
older, had a current clinical diagnosis of asthma, had received a
physician decision to initiate mepolizumab treatment, and had
relevant medical records for 12 months or longer prior to enroll-
ment. Patients were excluded if they had received previous mepoli-
zumab treatment or participated in an interventional clinical trial
within 12 months of enrollment. The use of other biologics in the
12 months prior to enrollment was permitted.

Outcomes
The primary outcome was the rate of clinically significant asthma

exacerbations (CSEs) between the pretreatment and the follow-up
periods. The CSEs were defined as a deterioration in asthma
requiring use of systemic corticosteroids (SCS) and/or an emergency
department visit or hospitalization. The use of SCS was defined as
OCS for 3 or more days or a single systemic administration (intra-
venous/intramuscular) of SCS owing to worsening of asthma
symptoms; for patients on maintenance oral corticosteroids
(mOCS), use of SCS was defined as 2-fold or greater increase in the
existing maintenance dose for 3 or more days.

Secondary outcomes included changes from baseline in mOCS
daily dose and total OCS daily dose and change from baseline in
Asthma Control Questionnaire-5 (ACQ-5) score during the follow-
up period. The total OCS dose included both maintenance doses
and doses for rescue bursts; both mOCS and total OCS dose were
expressed as prednisone-equivalent doses (mg/d). The baseline for the
mOCS and total OCS dose analyses was defined as the 28 days pre-
ceding the index date. For ACQ-5 scores, baseline was defined as the
value collected at the index date or the nearest historical value within
90 days prior to the index date; scores were collected on a voluntary
basis at baseline and no more frequently than every 3 months at the
usual asthma health care visits during the follow-up period.

An additional outcome assessed was the change from baseline in
forced expiratory volume in 1 second (FEV1) during the follow-up
period. Baseline was defined as the value that was collected on the
index date, or the nearest historical value within the 90 days prior to
the index date, and values during follow-up were collected no more
frequently than monthly at the usual asthma health care visits.

This post hoc analysis used data from the full study population at 1
year, stratified by CRSwNP status, GERD status, depression/anxiety
status, and physician-labelled coexistent COPD at enrollment (with/
without); comorbidity status was confirmed by the prescribing
physician.

Statistical analysis
The difference in rate of CSEs between the pretreatment and the

follow-up periods was analyzed using a generalized estimating equa-
tion regression model assuming a negative binomial distribution with
the pretreatment or follow-up periods included as a covariate. Within
the subset of patients providing baseline blood eosinophil results,
annual rates of CSEs were compared between the pretreatment and
the follow-up periods for patients stratified by thresholds of baseline
blood eosinophil counts (as continuous variables) using the afore-
mentioned model with covariates of period (pretreatment, follow-up),
baseline eosinophils, and baseline eosinophils by period interaction. In
both models, patients with and without each comorbidity were
analyzed separately, and the logarithm of time on treatment was
included as an offset variable. A prespecified log transformation was
applied to blood eosinophil counts before analysis.

Median mOCS daily dose and total OCS daily dose (interquartile
range [IQR]) were calculated and summarized at baseline and for
each 4-week period during the follow-up period. The percentage



TABLE I. Patient demographics and clinical characteristics at enrollment

Demographics and

clinical characteristics

Treated

population

(n [ 822)30

CRSwNP status

(n [ 822)

GERD status

(n [ 801)

Depression/anxiety status

(n [ 785)

COPD status

(n [ 808)

With

(n [ 321)

Without

(n [ 501)

With

(n [ 309)

Without

(n [ 492)

With

(n [ 203)

Without

(n [ 582)

With

(n [ 81)

Without

(n [ 727)

Patients with/without
respective
comorbidity, %

- 39 61 39 61 26 74 10 90

Age (y), mean (SD) 54.0 (13.6) 53.7 (13.0) 54.2 (14.0) 55.8 (12.9) 53.1 (13.9) 54.5 (12.6) 54.0 (13.9) 61.9 (9.6) 53.2 (13.7)

Female, n (%) 521 (63) 169 (53) 352 (70) 212 (69) 295 (60) 154 (76) 344 (59) 39 (48) 473 (65)

Asthma duration (y),
mean (SD)

n ¼ 801
19.7 (15.7)

n ¼ 316
20.7 (15.2)

n ¼ 485
19.0 (16.0)

n ¼ 305
21.7 (16.2)

n ¼ 481
18.5 (15.4)

n ¼ 198
22.3 (16.5)

n ¼ 571
18.9 (15.4)

n ¼ 77
19.5 (18.3)

n ¼ 711
19.6 (15.4)

Smoking history, n
(%)

n ¼ 815 n ¼ 319 n ¼ 496 n ¼ 305 n ¼ 489 n ¼ 201 n ¼ 577 n ¼ 79 n ¼ 722

Never smoked 489 (60) 199 (62) 290 (58) 174 (57) 305 (62) 108 (54) 360 (62) 17 (22) 465 (64)

Former smoker 301 (37) 116 (36) 185 (37) 120 (39) 170 (35) 84 (42) 201 (35) 55 (70) 240 (33)

Current smoker 25 (3) 4 (1) 21 (4) 11 (4) 14 (3) 9 (4) 16 (3) 7 (9) 17 (2)

Pack-years,* mean
(SD)

n ¼ 217
17.8 (17.0)

n ¼ 81
13.9 (13.3)

n ¼ 136
20.2 (18.5)

n ¼ 88
18.7 (16.5)

n ¼ 121
17.5 (17.7)

n ¼ 56
22.1 (20.6)

n ¼ 150
16.6 (15.6)

n ¼ 42
29.9 (21.2)

n ¼ 171
15.1 (14.5)

Patients with mOCS
use,† n (%)

319 (39) 134 (42) 185 (37) 127 (41) 181 (37) 84 (41) 216 (37) 32 (40) 281 (39)

mOCS daily dose,
median (IQR)

n ¼ 298
10.0 (5.0e15.0)

n ¼ 129
7.5 (5.0e10.8)

n ¼ 169
10.0 (5.0e17.5)

n ¼ 119
10.0 (5.0e15.0)

n ¼ 171
10.0 (5.0e12.5)

n ¼ 78
10.0 (5.1e15.0)

n ¼ 204
9.0 (5.0e12.5)

n ¼ 29
10.0 (5.0e15.0)

n ¼ 264
10.0 (5.0e13.9)

Blood eosinophil
count,z cells/mL,
geometric mean
(SD log)

n ¼ 614
353 (1.241)

n ¼ 262
447 (1.184)

n ¼ 352
297 (1.255)

n ¼ 233
299 (1.359)

n ¼ 366
394 (1.159)

n ¼ 146
252 (1.407)

n ¼ 443
402 (1.150)

n ¼ 54
270 (1.334)

n ¼ 551
361 (1.234)

FEV1, mean (SD) mL n ¼ 397
1,997.3 (810.1)

n ¼ 185
2,163.7 (828.0)

n ¼ 212
1,852.1 (767.0)

n ¼ 150
1,920.0 (830.0)

n ¼ 234
2,051.9 (805.0)

n ¼ 80
1,797.3 (714.1)

n ¼ 298
2,045.6 (822.2)

n ¼ 33
1,624.1 (818.0)

n ¼ 355
2,037.2 (805.7)

% predicted 67.7 (21.1) 70.0 (19.6) 65.6 (22.1) 68.8 (21.5) 67.2 (20.7) 66.5 (20.4) 68.0 (21.2) 58.1 (22.2) 68.8 (20.8)

IQR, Interquartile range.
*Smoking pack-year history was collected retrospectively; therefore, data were not available for all current or former smokers. Smoking pack-years were calculated for current/former smokers as (number of cigarettes smoked per day/20) � number
of years smoked. 1 cigar equated to 4 cigarettes.
†Prednisone equivalent dose in the 28 d prior to and including the mepolizumab initiation date.
zBaseline was defined as the value that was collected on the index date, or the nearest historical value within the 90 d prior to the index date.
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Without (n = 582)

With (n = 203)

By depression/anxiety status

Without (n = 492)

With (n = 309)

By GERD status

Without (n = 727)

With (n = 81)

By COPD status

Without (n = 501)

With (n = 321)

By CRSwNP status 

Treated population (n = 822)

Rate of CSEs

0.25 (0.22–0.29)

0.37 (0.32–0.42)

0.29 (0.25–0.33)

0.29 (0.25–0.34)

0.28 (0.25–0.31)

0.36 (0.27–0.47)

0.31 (0.28–0.35)

0.25 (0.21–0.29)

0.29 (0.26–0.32)

Rate ratio
(95% Cl)

0.125 0.25 0.5 1 2

Rate ratio (95% CI) (follow-up period vs pretreatment period)

Favors pretreatment periodFavors follow-up period Events/y

4.35 (n = 500)

4.16  (n = 321)

4.28 (n = 821)

Follow-up
period

pretreatment
period

1.36 (n = 501)

1.02 (n = 319)

1.23 (n = 820)

4.29 (n = 726)

4.28 (n = 81)

1.19 (n = 725)

1.53 (n = 81)

3.88 (n = 491)

5.00 (n = 309)

1.11 (n = 491)

1.46 (n = 308)

4.08 (n = 581)

4.98  (n = 203)

1.04  (n = 580)

1.82 (n = 203)

FIGURE 1. The rate of CSEs between the pretreatment and the follow-up periods for the treated population,30 and stratified by CRSwNP,
GERD, depression/anxiety and COPD status. The pretreatment period was defined as 365 d prior to enrollment and the variable length
run-in period; the follow-up period was defined as 365 d following mepolizumab treatment initiation.
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reduction from baseline in mOCS dose and total OCS dose was
calculated at weeks 53 to 56 and were categorized as follows: 100%
reduction, 75% to less than 100% reduction, 50% to less than 75%
reduction, greater than 0% to less than 50% reduction, and 0%
change or an increase in OCS dose.

The least squares (LS) mean change (95% confidence interval)
from baseline in ACQ-5 score and FEV1 were each analyzed using a
mixed model repeated measures approach, with covariates of time
point, country, exacerbations during the pretreatment period, and
use of mOCS at enrollment. The mean change from baseline in
ACQ-5 score was determined at month 12 and the mean change
from baseline in FEV1 determined at months 9 to 12.
RESULTS

Patient population
In total, 822 patients were treated with mepolizumab; the

demographics and characteristics of these patients at enrollment,
as well as safety results, have been reported previously.30 Based
on physician diagnosis, 321 of 822 patients (39%) had comorbid
CRSwNP, 309 of 801 (39%) had GERD, 203 of 785 (26%) had
depression/anxiety, and 81 of 808 (10%) were listed as having
coexistent COPD.

The patient baseline demographics and clinical characteristics,
shown in Table I, were generally similar across the comorbid sub-
groups, with some exceptions. In a comparison between the with
and without subgroups for each comorbidity, patients with GERD
andwithCOPDhad a highermean age; thosewithGERDandwith
depression/anxiety subgroups had a greater proportion of females,
whereas those with CRSwNP subgroup and with COPD subgroup
had a lower proportion of females. Patients with GERD and those
with depression/anxiety had a longer duration of asthma than pa-
tients without GERD or depression/anxiety, respectively. A greater
proportion of patients reported mOCS use in each with comorbid
subgroup than thosewithout each respective comorbidity. Similarly,
except for the with CRSwNP subgroup, a lower geometric mean
blood eosinophil countwas reported across each comorbid subgroup
versus the without comorbid group, respectively. Comparing across
all comorbid subgroups, patients with depression/anxiety had the
longestmean duration of asthma, whereas patients withCOPDhad
the highest mean age and the greatest proportions of current and
former smokers and the highest number of smoking pack-years.

Rate of CSEs
During the pretreatment period, the rate of CSEs was generally

similar in the treated population and in patients with/without
CRSwNPandCOPD,whereas patientswithGERDand thosewith
depression/anxiety had a higher rate of CSEs than patients without
GERD and depression/anxiety, respectively (Figure 1). Following
mepolizumab treatment, the rate of CSEs reduced in the treated
population30 and across all comorbidity subgroups compared with
the pretreatment period. A numerically greater reduction in the rate
of CSEs was reported for patients with versus without CRSwNP,
whereas the reverse was reported for patients with versus without
COPD and depression/anxiety, although the confidence intervals
were large for the with COPD subgroup.
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5.0

10.0
10.0

5.0

2.5

10.0

10.0

5.0
2.5

10.0

5.0

9.0

2.5

75% 83% 50%

50% 75%

50% 75%

50% 72%

Baseline
(n = 298)

Wk 53–56
(n = 222)
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FIGURE 2. Change from baseline* in median mOCS daily dose at wk 53e56, (A) in the treated population30 and stratified by (B)
CRSwNP, (C) GERD, (D) depression/anxiety, and (E) COPD status. Relative percentage reductions from baseline in median mOCS daily
dose at wk 53e56 are shown. Prednisone equivalent OCS dose (mg/d). *Baseline was defined as the 28 d preceding mepolizumab
treatment initiation.
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When analyzed by baseline blood eosinophil count, there was
a small trend for a greater reduction in rate of CSE with
increasing blood eosinophil counts in the treated population
(Figure E1; available in this article’s Online Repository at www.
jaci-inpractice.org). When analyzed by comorbidity subgroup,
patients with CRSwNP or with COPD had a small trend of
greater reductions in rate of CSEs with increased blood eosino-
phil count at baseline compared with patients without the
respective comorbidity. There was no increase in effect size with
increasing blood eosinophil levels in patients with GERD or with
depression/anxiety (Figure E1).

Change from baseline in mOCS and total OCS dose

and use

At baseline, the median mOCS daily dose was generally
similar in the treated population30 and across the comorbid
subgroups, except for patients with comorbid CRSwNP who
had a marginally lower baseline median mOCS dose
(Figure 2). At weeks 53 to 56 following mepolizumab treat-
ment, median mOCS daily dose reduced by at least 50% in the
treated population30 and across all comorbidity subgroups;
patients with CRSwNP had the greatest reduction from base-
line (83%), whereas patients with comorbid GERD, depres-
sion/anxiety, and COPD had smaller reductions than patients
in the respective without comorbid subgroups. Similar results
were observed for total median OCS daily dose (Figure E2;
available in this article’s Online Repository at www.jaci-
inpractice.org).

At weeks 53 to 56, mOCS was discontinued in 32% to 47%
of patients across the treated population30 and the comorbid
subgroups (Figure 3). Comparing within each comorbid sub-
group, a greater proportion of patients with CRSwNP and
COPD discontinued mOCS, whereas a smaller proportion of
patients with GERD and with depression/anxiety discontinued
mOCS; the greatest difference in patients discontinuing mOCS
was reported within the depression/anxiety subgroup, with the
smallest proportion of patients discontinuing mOCS being those
with depression/anxiety. Generally, results were similar for total
OCS use (Figure E3; available in this article’s Online Repository
at www.jaci-inpractice.org).

http://www.jaci-inpractice.org
http://www.jaci-inpractice.org
http://www.jaci-inpractice.org
http://www.jaci-inpractice.org
http://www.jaci-inpractice.org
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defined as the 28 d preceding mepolizumab treatment initiation.

J ALLERGY CLIN IMMUNOL PRACT
DECEMBER 2023

3656 LIU ETAL
Change from baseline in ACQ-5 score
Patients with versus without CRSwNP had a marginally lower

baseline LS mean ACQ-5 score, whereas patients with versus
without COPD, GERD, and depression/anxiety had a margin-
ally higher baseline LS mean ACQ-5 score; patients with
depression/anxiety had the highest baseline LS mean ACQ-5
score across the comorbidity subgroups (Figure 4). At month
12, a reduction from baseline in LS mean ACQ-5 score was
observed in the treated population and across all comorbidity
subgroups; the greatest reduction was observed in patients with
CRSwNP, whereas the smallest reduction was in patients with
COPD, although the confidence intervals were large. All
reductions exceeded the ACQ-5 minimum clinically important
difference of 0.5 points.42 It should be noted that ACQ-5 scores
were only available/collected when performed as per local clinical
practice. As a result, data were only available within a subset of
the overall study population.

Change from baseline in FEV1

Patients with versus without comorbid CRSwNP had higher
baseline LS mean FEV1 values, whereas patients with versus
without COPD and depression/anxiety had lower baseline LS
mean FEV1 values; patients with COPD had the lowest LS mean
FEV1 value across all subgroups (Figure 5). Following
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FIGURE 4. Change in asthma control from baseline* to mo 12 as measured by LS mean ACQ-5 score in the treated population30 and
stratified by CRSwNP, GERD, depression/anxiety and COPD status. Analysis performed using mixed model repeated measures with
covariates of time point, country, baseline OCS therapy (yes/no), and ordinal exacerbation pretreatment (0, 1, 2, 3, and �4). *Baseline
was defined as the value that was collected on the date of mepolizumab treatment initiation, or the nearest historical value within the 90
ds prior to mepolizumab treatment initiation.
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mepolizumab treatment (mo 9e12), an increase from baseline in
LS mean FEV1 was observed for the treated population and for
all comorbidity subgroups. Greater numerical increases from
baseline in LS mean FEV1 were observed for patients with
CRSwNP, COPD, and depression/anxiety than patients without
the respective comorbidity; patients with COPD had the greatest
increase across all subgroups but confidence intervals were large.
It should be noted that FEV1 data were only available/collected
when performed as per local clinical practice. As a result, data
were only available within a subset of the overall study
population.
DISCUSSION
In this post hoc analysis of the full REALITI-A patient pop-

ulation at 1 year, mepolizumab reduced exacerbations and OCS
use, while improving asthma control and lung function in pa-
tients with severe asthma, irrespective of comorbid CRSwNP,
GERD, depression/anxiety, and physician-labelled coexistent
COPD. These data highlight that real-world mepolizumab
treatment provides clinical benefit to patients with severe asthma
with a range of comorbidities, despite the increased disease
burden and difficulties in achieving asthma control that these
patients typically face.3-9,12 It was notable that baseline blood
eosinophil counts were higher for patients with CRSwNP versus
those without, and for patients without GERD, without
depression/anxiety, or without COPD versus those with each
respective comorbidity. Based on the more favorable responses
across CSE, mOCS, total OCS, and ACQ-5 outcomes in the
with CRSwNP subgroup, and the without GERD, depression/
anxiety, or COPD subgroups compared with their respective
counterparts, this may suggest a greater clinical benefit for
mepolizumab in patients with higher versus lower baseline
eosinophil counts. This is in line with previous studies, which
analyzed outcomes by baseline blood eosinophil counts.27,36-38

However, further analysis would be required to confirm these
suggestions in REALITI-A and it should be noted that this po-
tential association was less apparent for the FEV1 outcome.

Mepolizumab reduced the rate of CSEs for patients with and
without comorbid CRSwNP, GERD, depression/anxiety, and
COPD, supporting findings from previous clinical trials and real-
world studies13,39,40,43 that have assessed the impact of comor-
bidities on a limited number of end points and in clinical pop-
ulations. Building on these previous studies, the current data
from the REALITI-A study provide further real-world evidence
of the impact of mepolizumab across comorbidity subgroups in a
large (n ¼ 822) prospective, international population of patients
across a range of outcomes (CSE, mOCS use, ACQ-5, and
FEV1). Mepolizumab reduced the rate of CSEs for patients
across baseline blood eosinophil counts, with a small increase in
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FIGURE 5. Change from baseline* in LS mean FEV1 at mo 9e12, in the treated population30 and stratified by CRSwNP, GERD,
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effect size seen with increasing blood eosinophil counts. This
trend was also seen in some comorbidity subgroups (such as
those patients with CRSwNP and COPD) but not in others
(such as patients with GERD and with depression/anxiety)
suggesting that these improvements are not solely linked to
baseline blood eosinophil count.

In this study, mepolizumab also effectively reduced mOCS
use and dose regardless of comorbid CRSwNP, GERD,
depression/anxiety, and COPD status. Of note, a greater pro-
portion of patients with versus without these comorbidities used
mOCS prior to mepolizumab treatment, indicating previous
treatment escalation, potentially due to persistent inadequate
asthma control. Alternatively, escalation to mOCS may
contribute to the development and progression of comorbidities
such as GERD and anxiety/depression, which has considerable
population level implications.14-16 It is more probable that the
comorbidities are impacting asthma control instead of treatment
addressing poor asthma control accounting for the comorbidities
observed, although both situations are possible. Undoubtedly, it
is a complex interaction because obesity and GERD are well-
recognized consequences of OCS therapy.14,16,44 Mepolizumab
helps to reduce this vicious circle by reducing mOCS use and
dose across all subgroups of patients with these comorbidities.
This not only reduces the associated side effects of OCS use but
may also help alleviate the severity of the comorbidities. Indeed,
mepolizumab has been reported to reduce the hospital anxiety
and depression scale score45 and improve CRSwNP outcomes46

during real-world use for severe asthma.5,15,16

Overall, this analysis highlights that patients had improve-
ments from baseline in ACQ-5 score and FEV1 following
mepolizumab treatment, across the comorbidities assessed, with
group differences exceeding the minimum clinically important
difference for ACQ-5 score in all instances. However, some
patient groups had greater responses in some outcomes over
others. For example, the with COPD group had the highest
mean age, the worst baseline FEV1, and lesser improvements in
ACQ-5 score compared with patients without COPD; however,
those patients with COPD also had the largest improvements
from baseline in FEV1. The presence of comorbid COPD in this
analysis is based on a label given by patients’ health care pro-
fessionals as a secondary condition, alongside their primary
diagnosis of severe asthma and the reason for mepolizumab
initiation. Chronic obstructive pulmonary disease is commonly
considered a smoking-related lung disease and, indeed, both the
proportions of former and current smokers and the number of
smoking pack-years were higher in the with versus the without
COPD subgroups. However, it is recognized that the physio-
logical basis of COPD, namely, an obstructive pattern that is not
or only partially reversible, is not confined to those with a
smoking history and that longstanding asthma can also lead to
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this physiological situation.47,48 This condition has been termed
asthmaechronic obstructive pulmonary disease overlap (ACO);
there are specific ACO criteria and because the basis for the label
of COPD was not described, we cannot determine whether
patients in the current study had ACO. The finding that the
largest improvements in lung function were seen in the with
COPD subgroup raises the potential that these were patients
whose lung function may have been bronchodilator-irreversible
owing to mucus plugging,49 and because eosinophilic inflam-
mation has been identified as a prominent risk factor for this
feature,49,50 the improvement may be related to mepolizumab
effecting clearance of mucus plugging. In the pivotal trial of
mepolizumab in patients with COPD,51 change from baseline in
FEV1 did not differ between placebo versus mepolizumab
treatment arms. The contrast between these findings and our
results may be due to exclusion of patients with ACO from the
COPD study based on strict clinical trial criteria. Notably, our
analysis is limited owing to the potential that the diagnosis of
COPD from health care professionals as a secondary condition
may be inaccurate and that there were a small number of patients
in the with COPD subgroup. In addition the large confidence
intervals for the change in lung function suggest a potential
heterogeneity of response, a finding that would be commensurate
with the diversity of potential underlying pathology in those with
this disease label.52

Patients with CRSwNP had a numerically greater reduction in
the rate of CSEs and mOCS dose, paralleled with greater
improvement in symptom control and lung function with
mepolizumab treatment compared with those patients without
CRSwNP. These results are in agreement with findings from
clinical trials and previous real-world studies.20,28,40 Patients with
severe asthma and comorbid CRSwNP are recognized as having a
high disease burden as demonstrated by more frequent exacer-
bations and may, therefore, have an increased reliance on
OCS,5,53 as also observed in our analysis. Mepolizumab may
serve to reduce the disease burden of this high-risk group by
targeting the common pathophysiological pathway of IL-5 and
eosinophilic-driven inflammation because it has proven clinical
benefits in treating asthma and CRSwNP separately and
together, including OCS-sparing effects.27,30,34-38,54 These
findings provide direct evidence supporting that mepolizumab
should be the first-line biologic therapy for patients with severe
eosinophilic asthma and comorbid CRSwNP. Of note, during
the pretreatment period, patients with and without CRSwNP or
with and without COPD had similar CSE rates. This would not
necessarily be expected because patients with CRSwNP and
COPD typically have higher rates of CSEs than patients without
these comorbidities. This finding may be due to the difference in
the proportion of females in the different subgroups (53% with
and 70% without CRSwNP; 48% with and 65% without
COPD). It has been noted previously that women are more
likely to have severe asthma and higher rates of exacerbations
than men, which may reflect physiological differences, differ-
ences in symptom perception and reporting, exposure to triggers,
and/or lifestyle differences.55 In addition, for the COPD sub-
groups, these data may also have been impacted by the relatively
small size of the with COPD subgroup and/or the limitations
related to the diagnosis of COPD as a secondary condition.

Whereas mOCS use (and dose) was reduced across all patients
following mepolizumab treatment, reductions in OCS use were
greater and OCS discontinuation more common in patients
without GERD than in those with GERD. This may be related
to the positive feedback cycle of asthma and high-dose mOCS
contributing to the induction and progression of GERD, leading
to worsening of asthma control and outcomes and then a
persistent need for high-dose mOCS use.5,14-16,53,56 Bronchial
epithelial cells in severe asthma are more susceptible to exposure
to reflux components (pepsin, acid, and bile acids) than those
from healthy subjects,57 potentially due to loss of tight junction
proteins related to IL-5 exposure.57,58 In severe asthma, reflux-
simulated exposure leads to bronchial epithelial structural
disruption, increased permeability, and increased expression of
IL-33, a cytokine that would drive type 2 innate lymphoid cell
development, promoting production of IL-5, thus worsening
asthma. Accordingly, in severe asthma with GERD, there is
increased IL-33 immunoreactivity in airway biopsies compared
with severe asthma without GERD.57

Similar to the impact of comorbid GERD, patients without
depression/anxiety had a greater reduction in OCS use and
greater improvement in ACQ-5 score than patients with
depression/anxiety. These findings support a previous study in
which patients with depression were less likely to be considered
super-responders to mepolizumab treatment than those without
depression.45 Our findings also support previous reports of
greater asthma disease burden in patients with depression and/or
anxiety, possibly as a result of the asthma and/or OCS use
contributing to depression/anxiety symptoms.5,15,59 Factors
contributing to poorer outcomes may include depression/anxiety
worsening asthma symptoms and outcomes; symptom overlap
between asthma and anxiety leading to overuse of OCS; and
depression/anxiety negatively impacting treatment adherence and
engagement with healthy lifestyle changes.5,59-62 In addition,
similarly to GERD, depression/anxiety can be induced and/or
exacerbated by OCS use further worsening asthma outcomes and
perpetuating the requirement for OCS.5,15,44,60 Nevertheless,
mepolizumab treatment provided improvements across these
subgroups and represents a treatment that can help improve
clinical outcomes in patients with high disease burden.

The limitations of the REALITI-A study have been previ-
ously discussed.27,30 Because data were collected during stan-
dard routine or unscheduled clinical care, there may be missing
information, particularly where assessments were voluntary,
such as for the patient-reported ACQ-5. This may also be
particularly pertinent for lung function data, in which patients
with comorbid depression/anxiety appeared to have a lower
uptake of FEV1 testing, potentially impacting confidence in-
tervals for the outcome in this subgroup. Limitations of this
analysis include its post hoc nature, which led to the relatively
small numbers of patients in the subgroups for analysis,
particularly for the COPD subgroup. In addition, there is
potential for inaccuracy in the diagnosis of COPD as a sec-
ondary condition by health care professionals. Nevertheless,
because the amount of improvement in each outcome following
mepolizumab treatment differed depending on the comorbidity
in question, our findings highlight the impact that comorbid-
ities and their prevalence and severity have on outcomes. This
is particularly relevant when considering an integrated and
holistic assessment of treatment benefit, such as the emerging
concept of a clinical remission target for severe asthma man-
agement.63 The complexity of the asthma population studied in
any assessment of remission outcome will be a factor to
consider when evaluating outcomes.
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In conclusion, these results show that mepolizumab improved
real-life clinical outcomes in patients with severe asthma and
comorbid CRSwNP, GERD, depression/anxiety, and COPD.
Patients with comorbid CRSwNP showed a particularly favor-
able treatment response in all areas, whereas those with lower
respiratory disease (COPD) showed favorable lung function
outcomes than those without COPD. Our findings build on
results from clinical trials showing mepolizumab reduced the rate
of CSEs across a range of clinical characteristics and comorbid-
ities and support the generalizability of these results to the real-
world population of patients with severe asthma.20,39,40,43
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FIGURE E1. The rate of CSEs (A) between the pretreatment and the follow-up periods for the treated population30 and stratified by
comorbidity status ([B] (CRSwNP, [C] GERD, [D] depression/anxiety, [E] COPD) and baseline blood eosinophil counts. COPD, Chronic
obstructive pulmonary disease; CRSwNP, chronic rhinosinusitis with nasal polyps; CSE, clinically significant asthma exacerbation;
GERD, gastroesophageal reflux disease.
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FIGURE E2. Change from baseline* in median total OCS daily dose at wk 53e56, (A) in the treated population30 and stratified by (B)
CRSwNP, (C) GERD, (D) depression/anxiety, (E) and COPD status. Relative percentage reductions from baseline in median total OCS daily
dose at wk 53e56 are shown. Prednisone equivalent OCS dose (mg/d). *Baseline was defined as the 28 d preceding mepolizumab
treatment initiation; total OCS dose was inclusive of OCS taken for both maintenance and rescue burst reasons. COPD, Chronic
obstructive pulmonary disease; CRSwNP, chronic rhinosinusitis with nasal polyps; GERD, gastroesophageal reflux disease; IQR, inter-
quartile range; OCS, oral corticosteroids.
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FIGURE E3. Proportion of patients with a reduction from baseline* in total OCS daily dose at Week 53e56, (A) in the treated popula-
tion30 and stratified by (B) CRSwNP, (C) GERD, (D) depression/anxiety, and (E) COPD status. Prednisone equivalent OCS dose (mg/day).
*Baseline was defined as the 28 days preceding mepolizumab treatment initiation; total OCS dose was inclusive of OCS taken for both
maintenance and rescue burst reasons. COPD, Chronic obstructive pulmonary disease; CRSwNP, chronic rhinosinusitis with nasal
polyps; GERD, gastroesophageal reflux disease; OCS, oral corticosteroids.
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