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Purpose: Benralizumab is a monoclonal antibody that targets the α subunit of the IL-5 receptor. Clinical trials have demonstrated the
efficacy of this agent with respect to lung function and symptom control in patients with refractory eosinophilic asthma. However, few
studies have evaluated the efficacy of benralizumab after switching previous treatment with other monoclonal antibodies.
Patients and Methods: We performed a multicenter retrospective study under conditions of daily clinical practice. The study
population comprised consecutively included patients with severe refractory eosinophilic asthma whose initial treatment with
omalizumab or mepolizumab was switched to benralizumab. Patients were evaluated at 4 and 12 months after starting treatment
with benralizumab. We analyzed asthma control, number of severe exacerbations, corticosteroid cycles, visits to the emergency
department, and hospital admissions, as well as lung function. Similarly, we evaluated the response to treatment according to
previously established criteria.
Results: We evaluated 40 patients who switched from omalizumab (n=16) or mepolizumab (n=24) to benralizumab. The reasons for
switching were lack of response in 30 cases, adverse effects in 9, and patient request in 1. Switching was followed by a significant
decrease in the number of exacerbations, visits to the emergency department, and corticosteroid cycles, as well as improved ACT both
at 4 and 12 months. However, no significant improvement in lung function was observed. Asthma control (including complete
response and control) was achieved in 55% of patients (n=22) at 12 months. Specifically, a complete response was achieved in 30% of
patients at 12 months (66.7% switching from omalizumab and 33.3% from mepolizumab).
Conclusion: Patients diagnosed with severe refractory eosinophilic asthma who experience a partial response with omalizumab or
mepolizumab could benefit from switching to benralizumab. This approach can reduce the number of exacerbations, visits to the
emergency department, and corticosteroid cycles and improve control of asthma.
Keywords: monoclonal antibodies, severe uncontrolled asthma, daily clinical practice, treatment optimization

Introduction
The prevalence of severe refractory asthma in adults ranges from 3% to 10%.1 The recent discovery of the molecular
mechanisms involved in the pathogenesis of asthma has led to the development of new biologic therapies. Omalizumab
was the first biologic anti-IgE antibody approved for treatment of asthma and has proven effective in patients with
allergic asthma.2 The key role of eosinophils in the inflammatory processes of asthma was subsequently clarified. These
entities have also been targeted by new biologics. The first drug developed was mepolizumab, followed by reslizumab,
both of which are anti-IL-5 monoclonal antibodies and, more recently, benralizumab, a monoclonal antibody targeting the
α subunit of the IL-5 receptor. These treatments have proven efficacious for severe refractory eosinophilic asthma.3–7

By blocking IL-5R, benralizumab directly eliminates eosinophils and basophils via NK cells and antibody-mediated
cytotoxicity.8 Several clinical trials have shown that benralizumab significantly reduces the frequency of exacerbations,
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increases forced expiratory volume in the first second (FEV1), and decreases the need for oral corticosteroids, with
a favorable safety profile. These positive results were independent of baseline IgE levels and the presence of allergy.5–7,9

However, patients who fulfill the requirements for anti-eosinophilic treatment may not respond appropriately to
benralizumab.10,11

Given the lack of direct comparisons, the initial choice of antibody is based mainly on patient and physician
preference. Results from recent meta-analyses are contradictory.12–17

The response to biologic treatment in patients with severe refractory asthma should be evaluated at 4–6 months after
initiation.18–20 If a good response is not achieved in terms of exacerbations, symptom control, lung function, reduced
dose of oral corticosteroids, and patient satisfaction, then we can consider switching to another biologic, provided that the
patient is a suitable candidate.

The efficacy of switching monoclonal antibodies was recently evaluated using the Global Evaluation of Treatment
Effectiveness (GETE) score21 in patients with severe refractory asthma and an inadequate response to initial biologic
therapy. Study results and real-world data on the efficacy of switching from omalizumab to mepolizumab22–26 proved
satisfactory in most cases; also, recent studies show results after switching from different anti-IL-5 biologics.27–29

However, few data have been reported on the switch to benralizumab.
In the present multicenter retrospective study, we investigate whether the different mode of action of benralizumab

makes it an effective treatment option for patients with severe refractory eosinophilic asthma who respond inadequately
to or experience adverse effects with omalizumab or mepolizumab.

Materials and Methods
Study Population
We performed a multicenter retrospective study under conditions of daily clinical practice. We consecutively included
adult patients with severe refractory eosinophilic asthma who were receiving benralizumab at the asthma units of the
pulmonology and allergology departments of 3 teaching hospitals in Seville, Spain between June 2020 and June 2021.
All the patients were diagnosed with severe asthma according to the European Respiratory Society/American Thoracic
Society guidelines30 and were receiving treatment with high-dose inhaled corticosteroids and a long acting β2 agonist, as
well as another controller medication and/or oral corticosteroids. All the patients had undergone the asthma control
protocol, which consists of a review of inhaler technique and adherence (adherence is controlled by electronic prescrip-
tion, where the collection of the medication by the patient in the pharmacy is verified), an evaluation of aggravating
factors, and an assessment of control of comorbid conditions.

All the patients analyzed had been receiving benralizumab for at least 4 months after switching directly from another
biologic (omalizumab or mepolizumab). Patients who had not previously received another biologic or had not reached 4
months of treatment with benralizumab were excluded.

The switch to benralizumab was made owing to adverse effects or absence of response according to the criteria for
evaluation of monoclonal antibodies in the Consensus Document for Severe Asthma in Adults of the Spanish Society
of Pulmonology and Thoracic Surgery (Sociedad Española de Neumología y Cirugía Torácica [SEPAR]).20 These
criteria include the number of exacerbations, changes in the Asthma Control Test (ACT) and in the FEV1, as well as
withdrawal or reduction of systemic corticosteroids (SC). Based on these criteria, we evaluated response to benrali-
zumab treatment as complete response (no exacerbations in 12 months, ACT ≥ 20, FEV1 ≥ 80%, and SC withdrawal),
control (≤ 1 exacerbation in 12 months, ACT ≥ 20, FEV1 < 80% and withdrawal of SC), partial response (reduction of
exacerbations < 50% in 12 months, increase > 3 points in ACT with ACT total < 20, increase > 10% and 100 mL in
FEV1 with FEV1 < 80%, and reduction > 50% of the SC dose) or no response (does not meet any of the above
criteria).20

Patients attended follow-up visits 4 and 12 months after initiation of benralizumab.
The study followed ethical regulations for medical research in humans. Data confidentiality was guaranteed according

to Spanish legislation on protection of personal data (Ley Orgánica de Protección de Datos de Carácter Personal [15/1999
of December 13, LOPD]). The study was approved by the Clinical Research Ethics Committee of University Hospital
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Virgen Macarena and University Hospital Virgen del Rocío. All the participants gave their written informed consent
before inclusion in the study.

Variables
We designed a database to collect study variables based on a review of the clinical history. Data were collected
prospectively and included the following: sociodemographic data (age and sex), anthropometric data (body mass
index), smoking, time since onset of asthma symptoms or since diagnosis of asthma, comorbid conditions, exacerbations,
therapy with oral corticosteroids, and blood work-up (IgE and eosinophil count). The blood work-up was performed
during the 3 to 6 months before the patient’s baseline visit.

The presence of atopy was investigated based on at least one prick testing result or positive specific IgE for common
aeroallergens, including house dust mites (Dermatophagoides pteronyssinus, Dermatophagoides farinae), moulds
(Alternaria alternata, Aspergillus fumigatus, Cladosporium herbarum, and Penicillium notatum), pollens (grass mix,
Parietaria judaica, Artemisia vulgaris, Oleaeuropaea, Platanus acerifolia, Cupressus arizonica), and dog and cat dander.
We used the ACT to evaluate asthma control during the previous 4 weeks.31 We considered only severe exacerbations
and verified cycles of oral corticosteroids, visits to the emergency department, and admissions to hospital. These data
were obtained from the electronic medical records.

All the variables were recorded at baseline and 4 and 12 months after initiation of benralizumab.

Statistical Analysis
Data were analyzed using SPSS version 21.0. We performed an initial descriptive analysis, in which quantitative
variables are expressed using measures of central tendency, position, and dispersion. Qualitative variables are expressed
using frequencies. Changes between baseline and 4 and 12 months were assessed using the t-test for paired samples if
they followed a normal distribution. Otherwise, we used the Wilcoxon test. The McNemar test was used for qualitative
variables. Statistical significance was set at p<0.05.

Results
We included 40 patients who switched from omalizumab (n=16) or mepolizumab (n=24) to benralizumab. The reasons
for switching treatment were lack of response in 30 cases (75%), adverse effects in 9 (22.5%), and patient request in 1
(the patient was taking mepolizumab). Patients had been receiving the original biologic for a mean of 25.9 months.
Table 1 shows the general characteristics of the study population at baseline.

Table 2 shows asthma control parameters and laboratory and functional values at initiation of benralizumab.
The efficacy of benralizumab was evaluated at 4 and 12 months after initiation irrespective of whether the patient had

previously been taking omalizumab (Table 3) or mepolizumab (Table 4). In both cases, significant improvements were
observed in the number of exacerbations, visits to the emergency department, and corticosteroid cycles, as well as in
disease control (according to the ACT). The mean increase in ACT score at 12 months of benralizumab treatment was
6.8, which is numerically greater than the minimal clinically important difference (MCID) (increase of ≥ 3 units). In
addition, 80.8% of patients with ACT score recorded at baseline and at 12 months from the start of treatment achieved
a clinically significant response (ACT score difference ≥ 3).

Although no significant improvements in lung function were recorded, there was a clinically significant increase
(+302mL in switching from omalizumab and +144mL in switching from mepolizumab).

Asthma control (including complete response and control according to the criteria mentioned above20) was achieved
in 55% of patients (n=22) at 12 months after starting treatment with benralizumab. Specifically, a complete response was
achieved in 30% of patients at 12 months, of whom 66.7% switched from omalizumab and 33.3% from mepolizumab;
and control in 25% of patients (30% switching from omalizumab and 70% from mepolizumab). A partial response was
observed in 42.5% (n=17) (23.5% patients switching from omalizumab, 76.5% patients switching from mepolizumab).
No response was obtained only in the case of one patient.

Prior to the change to benralizumab, there were 17.5% of corticosteroid-dependent patients (n=7), who are defined as
those patients undergoing treatment with oral corticosteroids for at least 6 months. Three patients discontinued the CS 12
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months after starting treatment with benralizumab, and the remaining 4 reduced to < 50% of the dose of oral
corticosteroids.

Sinonasal polyposis was recorded in 37.5% of responders and late-onset asthma (> 40 years) in 42.8%, although the
responses in these groups of patients were not significantly different (sinonasal polyposis, p=0.474; late-onset asthma,
p=0.102). In relation to adverse effects, 10 patients presented mild effects at 4 months after initiation treatment with
benralizumab that subsequently disappeared: headache (n=4), fever (n=4), asthenia (n=1), and arthralgia (n=1).

Discussion
Various clinical trials have demonstrated the efficacy of benralizumab for treatment of severe refractory eosinophilic
asthma.5–7 Benralizumab has also proven effective in real-world studies.32 However, few studies have evaluated the
response of patients to benralizumab after a lack of response to previous monoclonal antibodies. We analyzed the efficacy
of benralizumab at 4 and 12 months in a group of 40 patients who had responded inadequately to omalizumab or
mepolizumab. After a direct switch to benralizumab, we observed an improvement not only in asthma control (as per the
ACT score), but also a significant reduction in the number of severe exacerbations, corticosteroid cycles, and visits to the

Table 1 General Characteristics at Baseline

Characteristic Total Population,
N=40

Age, years (mean ± SD) 53.7 ± 12.7

Women, n (%) 25 (62.5)

BMI, kg/cm2 (mean ± SD) 28.9 ± 6.6

Age at onset of asthma, years (mean ± SD) 20.7 ± 12.1

Late-onset asthma (> 40 years), n (%) 12 (32.4)

Corticosteroid-dependent patients, n (%) 7 (16.3)

Smoking, n (%):
• Never smoked 27 (67.5)
• Ex-smoker 11 (27.5)

• Active smoker 1 (2.5)

• Passive smoker 1 (2.5)

Atopy, n (%) 16 (40)

Nasal polyposis, n (%) 17 (42.5)

AERD, n (%) 5 (12.5)

SAHS, n (%) 10 (25)

Bronchiectasis, n (%) 6 (15)

GERD, n (%) 13 (32.5)

Psychiatric condition, n (%) 9 (22.5)

Immunodeficiency, n (%) 7 (17.5)

EGPA, n (%) 2 (5)

Osteoporosis, n (%) 11 (27.5)

Note: Corticosteroid-dependent patients are defined as those patients undergoing treatment with oral
corticosteroids for at least 6 months.
Abbreviations: AERD, aspirin-exacerbated respiratory disease; BMI, body mass index; EGPA, eosinophilic
granulomatosis with polyangiitis; GERD, gastroesophageal reflux disease; SAHS, sleep apnea–hypopnea
syndrome; SD, standard deviation.
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emergency department. This improvement was observed both in patients who had previously received omalizumab and in
those who took mepolizumab, although the percentage of complete response was higher in patients who had previously
received omalizumab. Our efficacy findings are consistent with those reported in clinical trials,5–7 except for the fact that

Table 3 Clinical, Functional, and Laboratory Parameters at Baseline and at 4 and 12 Months in Patients Who Had Previously Been
Taking Omalizumab

Parameter Previous Therapy with Omalizumab

Baseline
(n=16)

4 Months
(n=15)

12 Months
(n=15)

ACT (mean ± SD) 13.5 ± 5.1 20.2 ± 3.8 * 22.9 ± 2.1¶

Severe exacerbations during the previous year (mean ± SD) 2.1 ± 2.1 0.3 ± 0.7 * 0.1 ± 0.3¶

Visits to the emergency department (mean ± SD) 0.7 ± 1.1 0.5 ± 1.2 * 0 ± 0¶

Admissions to hospital (mean ± SD) 0.1 ± 0.3 0 ± 0 0 ± 0

Corticosteroid cycles during the previous year (mean ± SD) 2.2 ± 2.1 0.2 ± 0.4 * 0.1 ± 0.3¶

FEV1 pre-BD, mL (mean ± SD) 1610.7 ± 502.2 1712 ± 655.9 1912.3 ± 774.1

FEV1 pre-BD, % (mean ± SD) 62.3 ± 17.5 62.5 ± 17.1 70.2 ± 15.9

BD response (%) (n=14) 21.6 ± 21.1 5.8 ± 3.6 * 11.5 ± 8.3¶

FeNO, ppb (mean ± SD) 48.9 ± 31.5 49.1 ± 25.7 39.6 ± 32.8

Eosinophils in PB, cells/mcL (mean ± SD) 416.4 ± 480.9 4.8 ± 14.3 * 0.5 ± 0.5¶

Notes: *p < 0.05 baseline vs 4 months. ¶p < 0.05 baseline vs 12 months.
Abbreviations: ACT, Asthma Control Test; BD, bronchodilatation, FeNO, fraction of exhaled nitric oxide; FEV1, forced expiratory volume in the first second; PB,
peripheral blood.

Table 2 Baseline Clinical, Functional, and Laboratory Parameters

Parameter Total Population,
N=40

ACT (mean ± SD) 12.8 ± 4.8

Severe exacerbations during the previous year (mean ± SD) 3.8 ± 3.6

Visits to the emergency department (mean ± SD) 1.9 ± 2.9

Admissions to hospital (mean ± SD) 0.3 ± 1.1

Corticosteroid cycles during the previous year (mean ± SD) 3.4 ± 3.2

FEV1 pre-BD, mL (mean ± SD) 1682.1 ± 614.5

FEV1 pre-BD, % (mean ± SD) 63.9 ± 21.4

Reversibility after BD, mL (mean ± SD) 121.2 ± 149.7

BD response, % (mean ± SD) 15.5 ± 15.8

FeNO, ppb (mean ± SD) 46.4 ± 35.1

Eosinophils in PB, cells/mcL (mean ± SD) 206.2 ± 296.9

IgE, IU (mean ± SD) 349.4 ± 445.6

Abbreviations: ACT, Asthma Control Test; BD, bronchodilatation; FeNO, fraction of exhaled nitric oxide; FEV1, forced expiratory volume
in the first second; PB, peripheral blood.
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the patients in our study had previously been treated with a biologic, whose mechanism of action, in the case of
mepolizumab, also involves blockade of IL-5, which is similar to the action of benralizumab. We recorded a rapid
response from as early as 4 months after switching, in line with findings from real-world studies;32 this was maintained at
12 months of treatment. The few published studies on switching to benralizumab from other monoclonal antibodies
report similar results. Drick et al27 switched to benralizumab in 70 patients (10.5% of the total study population), of
whom 60 were eventually included in the analysis. These patients received at least 4 months of treatment with
benralizumab after previous treatment with reslizumab or mepolizumab. Only 10 discontinued treatment owing to an
insufficient response to benralizumab after at least 4 months; the clinical condition of the remaining patients was stable
with the new medication. Consistent with our findings, significant improvements were observed in the number of
exacerbations, control of asthma measured using the ACT, and use of corticosteroids. Likewise with our findings,
significant improvements in FEV1 (mean improvement 95 mL) were also observed. In our series, functional parameters
improved after treatment with benralizumab in both groups (to a greater extent in those previously treated with
omalizumab, +302mL, but also in those treated with mepolizumab, +144mL), although the differences were not
statistically significant, probably due to the small sample size. Other real-life studies on the efficacy of benralizumab
after switching from anti-IL5 biological treatment28,29 or omalizumab obtain efficacy data similar to those found in our
series.26

The monoclonal antibody is switched in a notable percentage of patients (> 40%) with a history of nasal polyposis. In
patients previously treated with mepolizumab or reslizumab, this factor has been considered a predictor of suboptimal
response, together with late-onset asthma and treatment with systemic corticosteroids.10,28,33 We found no differences in
the response to benralizumab in patients with sinonasal polyposis or late-onset asthma, like the results found by
Kavanagh,28 where they did not find statistically significant differences in the initial characteristics between those who
responded and those who did not respond clearly.

The results obtained in our series in the group previously treated with omalizumab could be due to the fact that the
main underlying pathophysiological mechanism in our allergic patients with eosinophilic asthma could be due to the
production of eosinophils by an IgE-independent mechanism. And with respect to the group previously treated with

Table 4 Clinical, Functional, and Laboratory Parameters at Baseline and at 4 and 12 Months in Patients Who Had Previously Been
Taking Mepolizumab

Parameter Previous Therapy with Mepolizumab

Baseline
(n=24)

4 Months
(n=23)

12 Months
(n=20)

ACT (mean ± SD) 12.4 ± 4.6 16.6 ± 4.7 * 17.8 ± 4.7¶

Severe exacerbations during the previous year (mean ± SD) 4.9 ± 4.1 0.9 ± 1.2 * 0.7 ± 1.1¶

Visits to the emergency department (mean ± SD) 2.6 ± 3.5 0.5 ± 0.9 * 0.3 ± 0.7¶

Admissions to hospital (mean ± SD) 0.4 ± 1.3 0.1 ± 0.2 0 ± 0

Corticosteroid cycles during the previous year (mean ± SD) 4.4 ± 3.5 0.9 ± 1.2 * 0.7 ± 1.1¶

FEV1 pre-BD, mL (mean ± SD) 1522.9 ± 447.1 1632.9 ± 636.4 1666.2 ± 703.2

FEV1 pre-BD, % (mean ± SD) 61.2 ± 21.2 61.3 ± 20.3 68.9 ± 21.8

BD response (%) (n=11) 12.3 ± 9.9 8.7 ± 12.2 8.8 ± 7.3

FeNO, ppb (mean ± SD) 38.5 ± 22.6 40 ± 25.6 27.3 ± 17¶

Eosinophils in PB, cells/mcL (mean ± SD) 97.6 ± 58.7 1.7 ± 3.8 * 0.4 ± 1.4¶

Notes: *p < 0.05 baseline vs 4 months. ¶p < 0.05 baseline vs 12 months.
Abbreviations: ACT, Asthma Control Test; BD, bronchodilatation; FeNO, fraction of exhaled nitric oxide; FEV1, forced expiratory volume in the first second; PB,
peripheral blood.
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mepolizumab, although both biologics target IL5, benralizumab, by blocking IL-5R, may have different data because it
directly eliminates eosinophils and basophils via NK cells and antibody-mediated cytotoxicity.

Our study is limited by the fact that it included only patients with severe refractory asthma previously treated with
omalizumab or mepolizumab who did not respond favorably to these drugs. Therefore, the study is subject to an initial
selection bias, since only patients whose previous therapy had failed were included. We were unable to make an inverse
comparison, ie, evaluate the progress of patients with omalizumab or mepolizumab whose previous therapy with
benralizumab had failed, since few such cases have been reported. Nevertheless, given the paucity of studies that
evaluate switching from omalizumab and mepolizumab to benralizumab, we found it interesting to perform the present
study. Furthermore, since ours was a multicenter, multidisciplinary study performed in the asthma units of the
pulmonology and allergology departments, it may provide a more reliable picture of the course of the disease in daily
clinical practice.

Conclusion
Our real-world study shows the efficacy of a direct switch to benralizumab in patients with severe refractory asthma who do
not respond to long-term treatment with omalizumab or mepolizumab. The efficacy of benralizumab was demonstrated in
terms of asthma control and of the reduced number of severe exacerbations, visits to the emergency department, and
corticosteroid cycles. A rapid response to treatment was observed at 4 months, and this was maintained after 12 months.
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