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ABSTRACT

Patients with wuncontrolled, allergic severe
asthma may be prescribed biologic therapies to
reduce exacerbations and improve disease con-
trol. Randomized controlled trials (RCTs) of
these therapies have differed in design, with
varying results overall and by baseline blood
eosinophil count (BEC). This study describes
published annualized asthma exacerbation rate
(AAER) reductions from RCTs in patients with

Prior Presentation: Findings from this literature review
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manuscript differ from the published abstract (Bernstein
JA et al. Ann Allergy Asthma Immunol 2022;129:S3) and
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allergic severe asthma, overall and by baseline
BEC category. A literature search was performed
to identify published phase 3 RCT data of US
Food and Drug Administration-approved bio-
logics for severe asthma in patients with severe,
uncontrolled asthma and confirmed sensitiza-
tion to perennial aeroallergens. Analyses
focused on AAER reduction versus placebo in
the overall population and/or in those with an
elevated or low BEC at baseline or screening.
Baseline serum total immunoglobulin E levels
varied between RCT populations. In patients
with allergic severe asthma across all BEC cate-
gories, data were available for tezepelumab,
dupilumab, benralizumab and omalizumab
only; the greatest AAER reduction was observed
with tezepelumab. In patients with allergic
severe asthma and BECs of > 260 cells/uL or
> 300 cells/uL, AAER reductions were observed
with all biologics (tezepelumab, dupilumab,
mepolizumab, benralizumab and omalizumab);
the greatest AAER reduction was observed with
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tezepelumab and the smallest AAER reduction
was observed with omalizumab. In patients
with allergic severe asthma and BECs of
< 260 cells/uL or < 300 cells/pL (regardless of
historical BEC), an AAER reduction was
observed with tezepelumab but not with ben-
ralizumab or omalizumab. Differential mecha-
nisms of action may explain the differences in
results observed between biologics. Among
patients with allergic severe asthma, the efficacy
of biologics in RCTs varied considerably overall
and by BEC. Tezepelumab was the only biologic
to demonstrate AAER reductions consistently
across all subgroups. These differences can
inform provider treatment decisions when
selecting biologic treatments for patients with
allergic severe asthma.

Keywords: Biologic; Blood eosinophil; Peren-
nial allergy; Efficacy; Exacerbations; Randomi-
zed placebo-controlled trial; Severe asthma;
Allergic asthma; Literature review

Key Summary Points

Randomized controlled trials (RCTs) of
biologics in patients with severe asthma
have demonstrated that efficacy varies in
the overall allergic population and
according to baseline blood eosinophil
count (BEC).

In the absence of head-to-head trials
evaluating efficacy in patients with
allergic severe asthma to date, a literature
review was conducted to describe the
effects of biologics on the annualized
asthma exacerbation rate (AAER) in the
overall allergic severe asthma population
and by elevated and low baseline BEC in
placebo-controlled, phase 3 RCTs.
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Among patients with allergic severe
asthma, all biologics demonstrated
efficacy in reducing the AAER in the
overall population; greater reductions
in the AAER were observed with higher
baseline BEC.

Efficacy in reducing the AAER varied
between individual biologics, likely due to
their differing mechanisms of action, and
differences in study design, study
populations and inclusion/exclusion
criteria between trials.

The findings in this study can help
clinicians to compare efficacy data as well
as inform provider treatment decisions
when selecting biologic treatments for
patients with allergic severe asthma
overall and for those with or without
coexisting eosinophilic inflammation.

INTRODUCTION

Allergic asthma is a common phenotype of
asthma [1]; it is present in up to approximately
60% of adult patients with moderate-to-severe
asthma [2], and its prevalence is increasing [3].
The Global Initiative for Asthma (GINA) guide-
lines recommend biologics as add-on therapies
in patients with uncontrolled, allergic severe
asthma to improve disease control [4]. Of the six
current US Food and Drug Administration
(FDA)-approved biologics for moderate or severe
asthma, four have indications for patients with
an eosinophilic phenotype (benralizumab,
mepolizumab, reslizumab and dupilumab
[dupilumab is also indicated for oral corticos-
teroid-dependent asthmal) [5-8], one (omal-
izumab) is indicated for allergic asthma [9], and
one (tezepelumab) has no restriction by asthma
phenotype [10]. Benralizumab (Fasenra, Astra-
Zeneca), mepolizumab (Nucala, GSK) and res-
lizumab (Cinqgair, Teva Pharmaceuticals) target
the interleukin (IL)-5/eosinophil pathway
[5, 6, 8], while dupilumab (Dupixent, Sanofi/
Regeneron) inhibits the activity of IL-4 and IL-
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13 [7]. Omalizumab (Xolair, Genentech/Novar-
tis  Pharmaceuticals)  targets  circulating
immunoglobulin E (IgE), preventing IgE from
interacting with mast cells and basophils [9].
Tezepelumab (Tezspire, Amgen/AstraZeneca)
targets thymic stromal lymphopoietin (TSLP)
and therefore inhibits the activity of multiple
type 2 inflammatory pathways such as IL-4, IL-5
and IL-13, and tezepelumab has also been
shown to reduce airway hyperresponsiveness,
likely due to effects on mast cells and smooth
muscle [10-13].

Allergic asthma is generally defined by sen-
sitization to a perennial aeroallergen and is
associated with elevated serum IgE levels; eosi-
nophilic airway inflammation is also commonly
present. As a result, patients with allergic
asthma often have elevated blood and sputum
eosinophil levels [14]. The allergic and eosino-
philic asthma phenotypes are not mutually
exclusive, and there is a high degree of overlap
between these phenotypes in the population. It
can be challenging to treat patients with severe
asthma who have complex and overlapping
asthma phenotypes, because they are likely to
be eligible for multiple biologic treatments. The
IDEAL observational study found that, in
patients not currently receiving omalizumab,
there was a 27-73% overlap in eligibility for
mepolizumab (eosinophilic asthma) and omal-
izumab (allergic asthma) [15]. Similarly, a
pooled analysis of clinical trials of patients with
moderate-to-severe asthma found that approxi-
mately 40% of patients with allergic severe
asthma have elevated blood eosinophil counts
(BECs; > 300 cells/uL) [16]. An International
Severe Asthma Registry study found that a large
proportion of adults with severe asthma had
both elevated BECs and elevated serum total IgE
levels [17]. In general, higher BECs in patients
with asthma are associated with a better
response to all of the available biologics [4, 18],
including omalizumab treatment of allergic
asthma [19]. In light of these considerations,
providers face a difficult decision when select-
ing the most appropriate biologic therapy as an
additional controller medication for patients
with allergic severe asthma.

To date, no head-to-head trials of these bio-
logic therapies in severe asthma have been

conducted, meaning that judgments of com-
parative efficacy must be based on randomized
controlled trials (RCTs) that differin design.
The efficacy of biologic therapies by BEC in
severe asthma has been previously systemati-
cally summarized [20]; however, no such review
has been conducted for patients with allergic
severe asthma. For several of the available bio-
logics, efficacy in patients with allergic severe
asthma has only been described in post hoc
subanalyses. Other complexities arise when
attempting to compare trial data because of
varying definitions of allergic severe asthma.
Whereas the most relevant definition would be
severe asthma with perennial aeroallergen sen-
sitization for which regular allergen exposure
drives the patient’s symptoms, few trials have
collected or reported data on whether allergic
symptoms were driving patients’ disease.
Moreover, many RCT analyses have required
specific levels of serum total IgE in addition to
perennial aeroallergen sensitization, owing to
the range of total IgE levels associated with
approved omalizumab dosing regimens.

To increase our understanding of the efficacy
of biologics in patients with allergic severe
asthma, this review describes reductions in
annualized asthma exacerbation rates (AAERs)
in patients with allergic severe asthma analyzed
in phase 3 RCTs. The review focuses on each
biologic’s data in the broadest population of
patients with confirmed sensitization to peren-
nial aeroallergens for whom results have been
published. Given that biologic efficacy has been
shown to vary with BEC and the clinical chal-
lenge of treating patients with allergic and
eosinophilic disease, we also summarize the
extent to which AAER reduction in patients
with allergic severe asthma varies according to
baseline BEC levels.

METHODS

A literature search of PubMed was performed on
May 4, 2023, using the search string in Table S1
(see Supplementary Material) to identify peer-
reviewed publications reporting phase 3 RCT
data of FDA-approved biologics for severe
asthma (omalizumab [9], benralizumab (8],
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mepolizumab [5], reslizumab [6], dupilumab [7]
and tezepelumab [10]) in patients with uncon-
trolled, allergic severe asthma. The definition of
severe, uncontrolled asthma was required to be
consistent with the GINA 2023 report [4], and
allergic asthma was defined as laboratory-con-
firmed sensitization to perennial aeroallergens.
Early RCTs of omalizumab that enrolled a broad
allergic asthma population that did not meet
the GINA 2023 definition of severe asthma were
excluded from this analysis. The literature
search aimed to target studies containing data
comparing AAER outcomes between the bio-
logic and placebo in the overall allergic popu-
lation and/or in those with an elevated or low
BEC at baseline or screening; elevated and
low BECs were defined as > 300 cells/ul. and
< 300 cells/pL (or similar), respectively. If data
for these specific groups were not available, the
closest available subgroup was utilized (i.e.,
> 260 cells/uL or < 260 cells/pL from the oma-
lizumab EXTRA study) [19, 21]. Additionally, to
ensure the standardization of reporting across
studies, AAER outcomes were extracted and
captured as rate ratios (biologic treatment:-
placebo). Data on other outcomes (such as lung
function and asthma symptom and health-re-
lated quality of life scores) were not reported by
BEC subgroups with sufficient consistency
across studies to enable cross-trial comparisons.
As a result, these data have not been included in
this review, but they are available in the original
publications.

There were no restrictions on how confirmed
sensitization to perennial aeroallergens was
defined (e.g., through results of a skin prick test
or serum testing for allergen-specific IgE). If data
for all patients with confirmed sensitization to
perennial aeroallergens were not available for a
specific biologic, published data for the most
inclusive definition of allergic severe asthma
were used (i.e., the population with the fewest
restrictions to patient inclusion).

Lastly, when conducting the literature
search, there were no publication date or lan-
guage restrictions, nor were there any restric-
tions on patient age group or other aspects of
the RCT design. This review is based on previ-
ously conducted studies and does not contain

any new studies with human participants or
animals performed by any of the authors.

RESULTS

Characteristics of the Included Studies
and Patient Populations

The literature search returned 45 results, which
were reviewed for inclusion suitability. Forty
articles did not meet the inclusion require-
ments, e.g., they did not report phase 3 RCT
data or did not contain relevant AAER data. In
addition to the five articles that met the inclu-
sion criteria, there were two primary publica-
tions not captured in the focused literature
search that were identified by the authors to
contain relevant analyses. Data from the pri-
mary publications of the NAVIGATOR (teze-
pelumab) and EXTRA (omalizumab) trials were
included to enable comparisons. Therefore,
overall, a total of seven publications from six
different RCTs were identified that contained
analyses and/or subanalyses that met the
inclusion criteria (Table 1) [18, 19, 21-25]. All
biologics approved for severe asthma were rep-
resented except for reslizumab. The definitions
of an asthma exacerbation used across analyses
were similar (Table 1). Only omalizumab had a
phase 3 RCT (the EXTRA trial) that exclusively
recruited patients with uncontrolled, allergic
severe asthma [21]. For the other trials, results
in patients with allergic severe asthma were
prespecified subanalyses or post hoc analyses.
Ditferences in the main eligibility criteria for
patients enrolled in the phase 3 trials are sum-
marized in Table 1. Patient populations in the
reviewed trials of tezepelumab (NAVIGATOR)
(18], dupilumab (LIBERTY ASTHMA QUEST)
[26], omalizumab (EXTRA) [21] and benral-
izumab (SIROCCO/CALIMA) [27, 28] included
patients with perennial allergy across all BEC
thresholds (i.e., without any BEC exclusion cri-
teria at enrollment). To the best of our knowl-
edge, mepolizumab data for this overall allergic
severe asthma patient population have not been
reported because mepolizumab RCTs required
an elevated historical BEC for enrollment (e.g.,
the mepolizumab MENSA trial required that all
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patients had a BEC of > 150 cells/uL at screen-
ing or > 300 cells/uL at some time during the
previous year) [29].

Regarding the specific analyses or subanaly-
ses for patients with allergic severe asthma,
there were some differences in the definition of
allergic sensitization (Table 1). The omalizumab
analysis was the only one to allow perennial
allergy to be assessed with a skin prick or
radioallergosorbent test for aeroallergens [19];
all other analyses used a laboratory test such as a
fluorescence enzyme immunoassay for serum
allergen-specific IgE. The aeroallergen panels for
omalizumab and mepolizumab did not include
molds [21, 24]. The Phadiatop assay for benral-
izumab was a multiallergen test that combined
perennial and seasonal allergens [30, 31].
Results for this mixed perennial and seasonal
allergy population were included because they
were the only data available for benralizumab in
patients with allergic severe asthma.

Importantly, because of limitations in the
panels of perennial aeroallergens used, none of
the analyses would necessarily have captured all
patients with perennial aeroallergen sensitiza-
tion. Moreover, no analyses reported confirma-
tion that such sensitization was a cause of
asthma symptoms, except for one published
estimate for tezepelumab [25]. There were no
restrictions on patients’ baseline serum total IgE
concentrations in the benralizumab, mepolizu-
mab or tezepelumab analyses. For omalizumab,
total IgE concentrations had to be 30-700 IU/mL,
based on the dosing guidance in the US
prescribing information. For the dupilumab
analyses, total IgE concentrations had to be
> 30 IU/mL.

The published baseline characteristics of
patients in the analyses reviewed are summa-
rized in Table 2. Of note, there was a broad
distribution of serum total IgE concentrations
within each trial, as well as differences between
trial populations, consistent with the total IgE
ranges required for enrollment. Patients partic-
ipating in trials of benralizumab and mepoli-
zumab generally had a higher mean number of
exacerbations in the 12 months before study
commencement (in both the treatment and
placebo arms [27-29]; placebo data not shown
in Table 2) than those participating in trials of

omalizumab and dupilumab, which is also
consistent with differences in study inclusion
criteria. For tezepelumab, like benralizumab and
mepolizumab, patients were required to have >
two exacerbations in the 12 months before
study commencement [18]. The median base-
line BEC of the analyzed study populations was
highest for benralizumab (384 cells/uL for all
patients with atopy), followed by tezepelumab
and dupilumab (group medians ranged from
240 cells/uL to 290 cells/puL); this measure was
not reported for the overall study population in
the omalizumab EXTRA study. The mean base-
line BEC for the mepolizumab study population
was 310 cells/pL (geometric mean).

AAER Outcomes in Patients with Allergic
Severe Asthma (All Baseline BECs)

In patients with perennial allergy and any BEC,
omalizumab, benralizumab, dupilumab and
tezepelumab were all associated with a signifi-
cantly lower AAER after treatment for approxi-
mately 1 year compared with placebo (data for
mepolizumab were not available; Fig. 1).
Although direct comparisons between studies
should be made with caution owing to differing
study designs, the benefit of tezepelumab over
1 year was greater than that of the other bio-
logics. While 95% confidence intervals (Cls)
overlapped for the AAER ratios versus placebo
between tezepelumab and dupilumab 300 mg
and 200 mg doses, respectively, as shown in
Fig. 1, there was no overlap in the 95% ClIs for
the AAER rate ratio versus placebo between
tezepelumab (rate ratio: 0.42 [95% CI
0.33-0.53], corresponding to a 58% [47-67%]
reduction in AAER) and benralizumab (rate
ratio: 0.66 [95% CI 0.54-0.81]) or omalizumab
(rate ratio: 0.75 [95% CI 0.61-0.92]). Indeed, the
rate ratio of 0.75 for omalizumab versus placebo
is on the borderline of being clinically mean-
ingful [32]. An exploratory analysis of the teze-
pelumab data demonstrated that AAER
reductions versus placebo were very similar in
patients in whom perennial aeroallergen sensi-
tization had a confirmed relationship with
asthma symptoms (rate ratio: 0.40 [95% CI
29-57]) [25].
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AAER Outcomes in Patients with Allergic
Severe Asthma and Elevated Baseline BECs

All biologics demonstrated efficacy in reducing
the AAER in patients with allergic severe asthma
and elevated baseline BECs (> 300 cells/uL or
> 260 cells/uL) (Fig. 2). The high efficacy in this
population is consistent with the positive asso-
ciation between BECs and treatment efficacy
rates observed in patients with severe asthma in
general [20]. The rank order trend of these bio-
logics remained the same as demonstrated for
all baseline BECs: tezepelumab had the lowest
rate ratio (0.31 [95% CI 0.21-0.44]), corre-
sponding to the greatest efficacy, and omal-
izumab had the highest rate ratio (0.68 [95% CI
0.52-0.89]), corresponding to the lowest effi-
cacy, with the two separated by non-overlap-
ping CIs. The rate ratios for dupilumab were
0.38 and 0.43 for the 300 mg and 200 mg doses,
respectively (95% CIs were not reported).
Mepolizumab and benralizumab reduced the
AAER by a similar magnitude (rate ratios: 0.57
[95% CI 0.34-0.96] and 0.60 [95% CI
0.47-0.77], respectively).

AAER Outcomes in Patients with Allergic
Severe Asthma and Low Baseline BECs

In patients with allergic severe asthma and low
baseline BECs (< 300 cells/uL or < 260 cells/uL),
tezepelumab was effective in reducing the AAER
relative to placebo to a clinically meaningful
extent (rate ratio: 0.55 [95% CI 0.40-0.75]).
Benralizumab demonstrated a numerical trend
of reducing the AAER, but the upper limit of the
95% CI exceeded one (rate ratio: 0.74 [95% CI
0.54-1.02]). Omalizumab did not demonstrate a
meaningful AAER reduction relative to placebo
(rate ratio: 0.91 [95% CI 0.66-1.24]). There were
no data matching our inclusion criteria for this
patient population in dupilumab or mepolizu-
mab analyses (Fig. 3). However, in a post hoc
analysis of the MENSA trial (a mepolizumab
study that required enrolled patients to have
a BEC of > 150 cells/uL at screening or
> 300 cells/uL during the previous year) [24],
the exacerbation rate ratios for patients with
atopic asthma with baseline BECs of > 150-300

cells/uL. and under 150 cells/pL were 0.58 (95%
CI 0.22-1.58) and 0.22 (95% CI 0.07-0.65),
respectively. Of note, the patient numbers in
these subgroups were small (BEC > 150-300
cells/ul, n=39; BEC < 150 cells/uL, n = 38),
and all patients with BECs < 150 cells/uL would
have had a recent history of BECs of > 300 cells/
puL per the study enrollment criteria for the
MENSA trial.

DISCUSSION

The varying magnitudes of the AAER reductions
observed across biologics can be explained in
part by their different mechanisms of action
[33, 34]. Specifically, benralizumab (anti-IL-5
receptor) and mepolizumab (anti-IL-5) directly
affect eosinophilic inflammation [5, 8] but there
is no robust evidence to suggest they affect
other pathways or biomarkers such as fractional
exhaled nitric oxide (FeNO) [35, 36] or serum
total IgE levels. Omalizumab binds free IgE and
consequently blocks the interaction of IgE with
high-affinity IgE receptors on mast cells and
basophils; however, omalizumab has limited
effects on other pathways, as evidenced by
small reductions in BECs and FeNO levels
[9, 19]. Dupilumab (anti-IL-4 receptor) blocks
the activity of IL-4 and IL-13 [7] but has no
direct effect on IL-5-driven inflammation, as
evidenced by transient elevations in BEC rather
than reductions [37], and no demonstrable
impact on airway eosinophil levels [38]. Inter-
estingly, an analysis of the dupilumab QUEST
RCT data demonstrated a consistent trend of
lower efficacy with dupilumab treatment
among patients with evidence of allergic
asthma than in patients without evidence of
allergic asthma: among patients with a baseline
BEC of > 150 cells/ul, AAER reductions versus
placebo for those receiving dupilumab 200 mg
and 300 mg were 42% and 55% in those with
allergic asthma and 71% and 63% in those not
meeting the definition of allergic asthma,
respectively [23]. Finally, tezepelumab (anti-
TSLP) has broad suppressive effects on type 2
inflammatory pathways, reducing the activity
of IL-4, IL-5 and IL-13, as evidenced by reduc-
tions in blood and airway eosinophil counts,

A\ Adis



Adv Ther (2023) 40:4721-4740

4735

Treatment  Placebo Rate ratio
(nirate) (nirate) | (95% CI)
Perennial allergy (all BEC levels) !
I
Tezepelumab (NAVIGATOR 210 mg Q4W SC)? 339/0.85 341/2.03 —eo— : 0.42 (0.33-0.53)
Dupilumab (QUEST 300 mg Q2W SC)° 361/0.53 179/0.98 : 0.54 (0.40-0.74)
Dupilumab (QUEST 200 mg Q2W SC)° 360/0.47 183/0.74 : 0.63 (0.46-0.87)
Benralizumab (SIROCCO/CALIMA® 30 mg Q8W SC)? 468/0.76 463/1.15 : 0.66 (0.54-0.81)
Omalizumab (EXTRA 0.008 mg/kg/IgE [IU/mL] Q2W SC  427/0.66 421/0.88 —eo— : 0.75 (0.61-0.92)
or 0.016 mg/kg/IgE [IU/mL] Q4W SC)¢ :
I I I 1
0.05 0.5 1 5

Fig. 1 Reduction in AAER by biologic therapy in patients
with allergic severe asthma (all baseline BEC levels).
*Regardless of serum total IgE level; brequircd a serum total
IgE level of > 30 IU/mL; “pooled trials; drequircd a serum
total IgE level of 30-700 IU/mL. AAER annualized

A

Favors treatment Favors placebo
Rate ratio (95% CI)

asthma exacerbation rate, BEC blood eosinophil count, CT
confidence interval, IgF immunoglobulin E, Q217 every
2 weeks, Q4W every 4 weeks, Q8W every 8 weeks, SC

subcutaneous

Treatment Placebo Rate ratio
(nirate) (ni/rate) \ (95% CI)
Perennial allergy with BEC = 300 cells/pL !
Tezepelumab (NAVIGATOR 210 mg Q4W SC)? 143/0.81 148/2.66 |—@— E 0.31(0.21-0.44)
Dupilumab (QUEST 300 mg Q2W SC)° 153/0.44  80/1.15 : 0.38 (NR)
Dupilumab (QUEST 200 mg Q2W SC)° 148/0.39  89/0.90 : 0.43 (NR)
Mepolizumab (MENSA® 75 mg Q4W 1V/100 mg Q4W SC)* 66/1.23  36/2.17 : 0.57 (0.34-0.96)
Benralizumab (SIROCCO/CALIMA? 30 mg Q8W SC)? 318/0.66 316/1.10 : 0.60 (0.47-0.77)
Omalizumab (EXTRA 0.008 mg/kg/IgE [IlU/mL] Q2W SC =~ —— 414¢ —e— | 0.68 (0.52-0.89)
or 0.016 mg/kg/IgE [IU/mL] Q4W SC)'s NR/0.70  NR/1.03 :
I T : 1
0.05 0.5 1 5
) Favors treatment Favors placebo >
Rate ratio (95% CI)
Fig. 2 Reduction in AAER by biologic therapy in patients of omalizumab reported patients with BECs of

with allergic severe asthma and BECs of > 300 cells/pL.
*Regardless of serum total IgE level; brequircd a serum total
IgE level of > 30 IU/mL; “pooled doses; dpoolcd trials;
“patient 7 numbers are reported for the overall population
(breakdown by treatment group was not given); frequired a

serum total IgE level of 30-700 IU/mL; 8the EXTRA trial

and FeNO and serum total IgE levels [10, 11].
Tezepelumab has also been shown to reduce
airway hyperresponsiveness [12, 13], likely
through type 2-dependent and -independent
effects on airway smooth muscle and mast cell

> 260 cells/pL. AAER annualized asthma exacerbation
rate, BEC blood eosinophil count, CI confidence interval,
IgE immunoglobulin E, IV intravenous, NR not reported,
Q2W every 2 weeks, Q4W every 4 weeks, Q8W every 8

weeks, SC subcutaneous

activation [39-41]. In addition to varying
mechanisms of action of the biologics dis-
cussed, differences in study design, study pop-
ulations and inclusion/exclusion criteria
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Treatment Placebo Rate ratio
(n/rate) (n/rate) | (95% ClI)
Perennial allergy with BEC < 300 cells/puL I
Tezepelumab (NAVIGATOR 210 mg Q4W SC)? 196/0.88 193/1.60 —e— E 0.55 (0.40-0.75)
Benralizumab (SIROCCO/CALIMA® 30 mg Q8W SC)? 150/0.90 147/1.22 : 0.74 (0.54-1.02)
Omalizumab (EXTRA 0.008 mg/kg/IgE [IlU/mL] Q2W SC — 383° l—QJI—i 0.91 (0.66-1.24)
or 0.016 mg/kg/IgE [IU/mL] Q4W SC)de NR/0.65 NR/0.72 :
I T I 1
0.05 0.5 1 ‘5

Fig. 3 Reduction in AAER by biologic therapy in patients
with allergic severe asthma and BECs of < 300 cells/pL.
Data that matched our inclusion criteria for this patient
population were unavailable in the dupilumab or
mepolizumab analyses. *Regardless of serum total IgE
level; "pooled trials; “patient 7 numbers are reported for
the overall population (breakdown by treatment group was
not given); “required a serum rotal IgE level of 30-700

between trials could also contribute to the
observed differences in AAER reductions.
Whereas all biologics demonstrated efficacy
in patients with allergy and elevated baseline
BECs, the magnitude of the efficacy was pro-
portional to the breadth of the biologic’s
mechanism of action, with tezepelumab and
dupilumab (300 mg dose) demonstrating the
highest exacerbation reductions and omal-
izumab demonstrating the lowest. These find-
ings are supported by a recent Bayesian meta-
analysis of biologic efficacy in eosinophilic
severe asthma, which concluded that teze-
pelumab and dupilumab had the greatest effi-
cacy of the biologics evaluated (tezepelumab,
dupilumab, benralizumab and mepolizumab);
additionally, a recent real-world comparative
study demonstrated lower efficacy with omal-
izumab compared with anti-IL-5/5R biologics
(benralizumab, mepolizumab and reslizumab)
among patients with allergic and eosinophilic
disease [42, 43]. Meanwhile, in patients with
allergic severe asthma and a low baseline BEC,
only tezepelumab was effective in reducing
the AAER relative to placebo. This difference is
likely derived from the distinct mechanism of
action of tezepelumab compared with other
current asthma biologics. Tezepelumab blocks

Favors treatment Favors placebo
Rate ratio (95% CI)

IU/mL; “the EXTRA trial of omalizumab reported
patients with BECs of < 260 cells/pL. A4ER annualized
asthma exacerbation rate, BEC blood eosinophil count, CI
confidence interval, IgE immunoglobulin E, NR not
reported, Q2 every 2 weeks, Q4W every 4 weeks, Q8
every 8 weeks, SC subcutaneous

the activity of TSLP, and the broad effects of
TSLP blockade, including effects on mast cells,
may be particularly relevant among patients
with allergic severe asthma in whom mast cell
activation may play a central role in disease.
To the best of our knowledge, this is the first
literature review to summarize biologic efficacy
data for patients with allergic severe asthma in
the overall patient population (all BECs) and by
baseline BEC. Additional data for patients with
different BEC categories would be valuable
because some baseline BEC subgroups were not
available for some FDA-approved biologics. As
noted previously, the multiple differences
between trials are an important limitation of
this study; these differences included the
specific definitions used to identify patients
with allergic severe asthma. While comparisons
of available published data provide useful
mechanistic and clinical insights, the results
presented in this review are not equivalent to
the findings of head-to-head, randomized
studies using the same patient population. It
would be beneficial if future trials describe the
efficacy of biologics in patients with severe
asthma whose symptoms are clinically con-
firmed to be driven by perennial aeroallergen
sensitization and exposures; these patients
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comprise the allergic severe asthma population
in its truest sense. To date, such data are only
available for tezepelumab [25].

CONCLUSION

An effective treatment is needed for patients
with allergic severe asthma and elevated or low
baseline BECs. Many patients with allergic
asthma have concurrent eosinophilia, but there
is also a sizable number of patients with allergic
asthma and low baseline BECs [16]. The efficacy
of biologics in reducing the AAER in RCTs var-
ied considerably overall and by baseline BEC.
All biologics with available data were effective
in patients with perennial allergy and baseline
BECs of > 300 cells/uL, and greater efficacy was
seen with biologics with broader mechanisms of
action. Only tezepelumab demonstrated a
meaningful AAER reduction in patients with
allergic severe asthma regardless of baseline
BEC. The differences between biologics
observed in this study can help to inform pro-
vider treatment decisions when selecting bio-
logic treatments for patients with allergic severe
asthma, overall and for those with or without
coexisting eosinophilic inflammation.
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