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Abstract:

Objective Switching from mepolizumab to benralizumab has been reported to significantly improve both
asthma control and the lung function. However, the data on its efficacy in elderly patients with severe eosino-
philic asthma are limited. This study aimed to assess whether elderly patients with severe eosinophilic asthma
could experience an improved asthma control and lung function when switching directly from mepolizumab
to benralizumab.

Methods In this single-center, retrospective study conducted between February 2017 and September 2018,
we assessed the effect of switching the treatment directly from mepolizumab to benralizumab on eosinophil
levels, exacerbation rates, and lung function. We compared the treatment responses between the two groups
using either Fisher’s exact test or Mann-Whitney U-test, as appropriate.

Patients We enrolled 12 elderly patients (age 265 years) with severe eosinophilic asthma treated with me-
polizumab at Hiroshima Prefectural Hospital (Hiroshima, Japan) during the study period. Six patients were
switched from mepolizumab to benralizumab, and six continued with the mepolizumab treatment.

Results The switch from mepolizumab to benralizumab caused a near-complete reduction in the eosinophil
count (p=0.008). The annual rate of clinically relevant exacerbations and hospitalizations diminished as well,
albeit with no statistical significance. We found no improvement in the lung function after switching treat-
ment and no difference in the treatment response between the groups.

Conclusion Although this study is based on a small sample of participants, the results indicate that both
mepolizumab treatment and switching from mepolizumab to benralizumab treatment without a washout pe-
riod have clinically relevant asthma control benefits for elderly patients with severe eosinophilic asthma.
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of asthma are classified as severe (1, 2). A long-term com-

Introduction plication is airway remodeling, which manifests as a pro-

gressive increase of symptoms and a corresponding decrease

Severe asthma is defined as asthma that is inadequately in bronchodilator responsiveness (3, 4). Therefore, severe

controlled by currently available standard treatments, includ- asthma has been associated with a diminished health-related
ing high-dose inhaled corticosteroids (ICSs) and long-acting quality of life and high healthcare costs (1, 5).

[-2-adrenergic agonists (LABAs). About 5-10% of all cases A particularly severe asthma subtype is late-onset eosino-
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philic asthma (6, 7). Patients with this difficult-to-treat con-
dition show eosinophilic airway inflammation despite being
treated with high doses of ICSs/LABA and they are also
prone to frequent and often life-threatening exacerba-
tions (6, 8). The age of onset is higher in these patients than
in patients with classical atopic asthma (6). Moreover, it is
frequently undiagnosed or misdiagnosed (1) due to its atypi-
cal presentation, age-related reduction in dyspnea percep-
tion, and associated comorbidities (9, 10). Asthma and
chronic obstructive pulmonary disease (COPD) can some-
times overlap and converge (9, 11), thus making the differ-
entiation between them difficult in elderly populations (12).

The clinical recognition of this relatively rare asthma sub-
type has become even more important since targeted thera-
pies, such as anti-interleukin-5 (IL-5) monoclonal antibod-
ies, have been developed (13). Since previous studies have
emphasized the importance of eosinophils in mediating ex-
acerbations (14), the resolution of eosinophilic inflammation
has been suggested to be a promising therapeutic strat-
egy (15). IL-5 is an important cytokine for eosinophil matu-
ration, survival, and activation (16, 17). Mepolizumab is an
anti-IL-5 humanized immunoglobulin G (IgG) 1/k monoclo-
nal antibody that significantly reduces the eosinophil count
to normal levels by neutralizing IL-5 (18, 19). On the other
hand, benralizumab is a humanized, fucosylated, monoclonal
antibody that targets the IL-5 receptor o (20). Thus, benrali-
zumab targets eosinophils directly and mediates apoptosis in
vitro through enhanced antibody-dependent cell-mediated
cytotoxicity (20). After the first dose of benralizumab, pa-
tients with severe eosinophilic asthma in clinical trials expe-
rience a relatively fast and almost total reduction in blood
eosinophils (20). These antibodies decreased the exacerba-
tion rate, had a glucocorticoid-sparing effect, and improved
asthma-related quality of life and lung function (21-27). Al-
though benralizumab suppresses eosinophils to a greater ex-
tent than does mepolizumab, it is unclear whether this dif-
ference between the two drugs has any clinical benefit. Re-
cently, a clinical study demonstrated that switching from
mepolizumab to benralizumab in patients with an inadequate
response was associated with significantly improved asthma
control and lung function (28). However, the median age of
the subjects was 54.0 years; hence, the clinical experience of
this switch in elderly patients aged >65 years is insufficient,
and its therapeutic effect still remains unclear.

We previously showed that mepolizumab effectively re-
duced the blood eosinophil levels, oral corticosteroids (OCS)
intake, and the exacerbation rate in elderly patients with se-
vere asthma and overlapping COPD (29). Therefore, we hy-
pothesized that it is possible that the greater eosinophil-
depleting properties of benralizumab confer superior clinical
efficacy over mepolizumab in such patients. To test this hy-
pothesis, we retrospectively evaluated the changes in asthma
control and the lung function following a switch in treat-
ment from mepolizumab to benralizumab without a washout
period. Moreover, we compared the treatment response in
patients who switched treatments and those who continued

with the mepolizumab treatment.

Materials and Methods

Study design and patients

This retrospective study spans a period between February
2017 and September 2018. It was performed in accordance
with the Declaration of Helsinki. The Ethics Committee of
Hiroshima Prefectural Hospital approved the study protocol.
The requirement of written patient consent was waived be-
cause this was a retrospective study, and patient anonymity
was secured. The study complied with the Japanese Ethical
Guidelines for Medical and Health Research involving Hu-
man Subjects (30), which do not require informed consent
from patients enrolled in studies not utilizing human bio-
logical specimens. However, patients were provided the op-
portunity to opt out of the study, by announcing the study
information on bulletin boards in the hospital.

We recruited 20 elderly patients (age >65 years) with se-
vere eosinophilic asthma who received mepolizumab treat-
ment at Hiroshima Prefectural Hospital (Hiroshima, Japan)
between February 2017 and September 2018. The inclusion
criteria are shown in Fig. 1. All patients were treated with
high-dose ICSs plus at least one additional controller, as in-
dicated in the guidelines of the European Respiratory Soci-
ety/American Thoracic Society (ERS/ATS) (2). All subjects
had a peripheral blood eosinophil count of at least 150 cells/
puL at the start of mepolizumab treatment or at least 300
cells/uL. some time during the previous year (21, 23, 24,
31). Eighteen of the 20 patients were treated with mepolizu-
mab for at least 4 months. Six patients moved to long-term
care hospitals due to a deterioration in their general health
condition because of multiple comorbidities. In September
2018, physicians explained the following benefits of benrali-
zumab treatment to the 12 patients: 1) reduced health care
costs and frequency of regular treatment because benralizu-
mab is administered every 8 weeks, and 2) the possibility of
a greater improvement in the lung function and asthma con-
trol because benralizumab suppresses eosinophils to a
greater extent than mepolizumab. Six patients requested to
switch to benralizumab without a washout period, whereas
six preferred to continue mepolizumab. We thereafter com-
pared the patients who switched treatments (Switched
group) and those who continued with the mepolizumab
treatment (Mepolizumab group).

Data collection and definitions

All subjects had previously received 100 mg mepolizu-
mab subcutaneously at 4-week intervals. The six patients
who agreed to switch from mepolizumab to benralizumab
were given 30 mg benralizumab subcutaneously at 4-week
intervals for the first three injections and then an injection
every 8 weeks. The other six patients continued to receive
100 mg mepolizumab injections every 4 weeks.

We recorded the blood eosinophil levels, frequency of ex-
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criteria:

12 months prior to baseline

Twenty patients (aged =65 years) with severe eosinophilic asthma based on the following inclusion

(1) Respiratory physician’s diagnosis of severe asthma according to the ATS/ERS definition
(2) Peripheral blood eosinophil count >150 cells/uL at baseline or >300 cells/uL within

(3) Received mepolizumab between 02/2017 and 09/2018

2 patients were lost to follow-up

18 patients received =4 months of
mepolizumab treatment

(<4 months of mepolizumab treatment)

12 patients were explained about
benralizumab treatment

{ 6 patients were lost to follow-up

{ 6 patients were switched to benralizumab treatment ‘

{ 6 patients continued mepolizumab treatment ‘

Figure 1.

Patient selection flow diagram. A flow diagram illustrating the process of enrolling and

selecting patients with severe eosinophilic asthma for this study. ATS/ERS: The American Thoracic

Society/European Respiratory Society

acerbations, forced expiratory volume in one second (FEV))
and FEV/forced vital capacity (FVC) ratio at three time-
points: at the start of mepolizumab administration (pre-
treatment baseline), after 1 year of mepolizumab treatment
(pre-benralizumab treatment in the Switched group), and 2
years after the start of the mepolizumab treatment (1 year of
benralizumab treatment in the Switched group). Patients
were classified as responders after 1 year of mepolizumab
treatment if a decrease of 250% in the annualized exacerba-
tion rate or a decrease of >50% in daily OCS doses in those
requiring OCS was observed (32, 33). A clinically signifi-
cant exacerbation was defined as: requiring the administra-
tion of systemic glucocorticoids for at least 3 days; a visit to
the emergency department or hospitalization with asthma as
the primary diagnosis. The frequency of exacerbations and
the definition of a responder was annualized on the last day
of treatment if it was discontinued before 1 year had
elapsed. Spirometry (FEV,, FVC, and FEV/FVC ratio) was
performed for all patients using a SP770COPD computed
spirometer (Fukuda Denshi, Tokyo, Japan), as previously de-
scribed (34). The protocol for lung function measurements
followed the ATS recommendations (35).

Statistical analysis

The data were analyzed using JMP, Version 14.1.0 (SAS
Institute, Cary, USA). Categorical variables are presented as
numbers (n) and percentages (%). Continuous variables are
expressed as the mean =+ standard error of the mean (SEM).
The Steel-Dwass multiple comparison test was performed to
compare treatment efficacy between each timepoints. The
pre-treatment baseline characteristics of the two groups were
compared using Fisher’s exact test or Mann-Whitney U-test,

as appropriate. Differences with a pvalue <0.05 were consid-
ered to be statistically significant.

Results

Patient characteristics

We included 12 elderly patients (six males and six fe-
males; age, 76.3x1.5 years) with severe eosinophilic asthma.
The patient demographic and clinical characteristics at the
start of mepolizumab administration are shown in Table. The
mean age at asthma onset was 57.5+5.6 years, with a mean
disease duration before mepolizumab treatment of 18.4+5.3
years. Five patients (45.5%) were former smokers. All pa-
tients were treated with ICSs/LABAs. Eight (66.7%) patients
received long-acting muscarinic antagonists,
(58.3%) received leukotriene receptor antagonists. Two pa-
tients in the Mepolizumab group had at least a 6-month his-
tory of maintenance OCS treatments with a dose of 20 mg
of prednisolone (or prednisolone equivalent). The mean du-
ration of the previous mepolizumab treatment was 12.5+2
months. Ten patients (83.3%) responded to mepolizumab
treatment when assessed after 1 year of treatment. Further-
more, nine patients (75.0%) were super-responders to mepo-
lizumab treatment. The mean time between stopping the me-
polizumab treatment and starting the benralizumab treatment
was 36.7+4.2 days. There were no significant differences in
the clinical characteristics at baseline between the Switched
and Mepolizumab groups.

and seven
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Table. Clinical Characteristics of Study Patients at Pre-treatment Baseline.
Characteristics All patients Mepolizumab group ~ Switched group  p value
(n=12) (n=6) (n=6)
Age (Years) 76.3x£1.5 77.5£2.0 75.0+£2.1 0.629
Sex (Male/Female) 6/6 3/3 3/3 1.000
BMI 22.3+1.7 22.8+1.6 21.8+3.1 0.298
Duration of asthma (years) 18.4+5.3 20.8+11.0 16.3+4.7 1.000
Number of mepolizumab injections until 09/2018 13.1x1.9 13.2+0.9 13.2+4.0 1.000
Mepolizumab responder (Yes/No) 1072 51 51 1.000
Smoking history
Current/Former/Never 0/6/6 0/3/3 0/3/3 1.000
Pack-years 14.7+5.2 11.0+£5.6 18.3+9.0 0.733
Current medical condition
Any comorbidity (Yes/No) 1072 6/0 4/2 0.455
Allergic rhinitis (Yes/No) 5/7 2/4 3/3 1.000
Atopic dermatitis (Yes/No) 1/11 1/5 0/6 1.000
Eosinophilic chronic rhinosinusitis with nasal polyposis (Yes/No) 4/8 2/4 2/4 1.000
Osteoporosis (Yes/No) 1/11 1/5 0/6 1.000
Diabetes mellitus (Yes/No) 4/8 2/4 2/4 1.000
Chronic heart failure (Yes/No) 2/10 1/5 1/5 1.000
Other comorbidities (Yes/No) 2/10 2/4 0/6 0.455
Clinically significant exacerbations (/year) 1.8+0.6 1.9+1.0 1.6+0.9 0.807
Exacerbations requiring hospitalization (/year) 1.4+0.6 1.9+1.0 0.9+0.8 0.267
Blood test
Eo (%): historical 11.7£1.7 10.5+2.4 12.8+2.5 1.000
Eo (%): at baseline 7.5+1.9 5.6+2.0 9.5+3.3 0.575
Eo (cells/uL): historical 898.7+£224.8 713.3£192.1 1,084.1+414.4 0.630
Eo (cells/uL): at baseline 601.9+240.4 337.7+101.3 866.1+465.0 0.298
IgE (U/mL): at baseline 2,555.6+1,960.2 4,510.8+3,910.2 600.3+296.1 0.810
Spirometry
FVC (L) 2.18+0.15 2.30+0.19 2.05+0.23 0.379
FEV, before bronchodilation (L) 1.05+0.08 1.14+0.14 0.96+0.09 0.810
FEV, before bronchodilation (% of predicted) 61.0£5.8 69.4+7.3 52.6+8.6 0.230
FEV/FVC ratio before bronchodilation 50.7£3.5 54.2+3.7 47.1+6.0 0.471
Medication
ICS+LABA (Yes/No) 12/0 6/0 6/0 1.000
ICS+LABA+LAMA (Yes/No) 8/4 4/2 4/2 1.000
LTRA (Yes/No) 715 4/2 3/3 1.000
OCS (Yes/No) 2/10 2/4 0/6 0.455
OCS dose (mg) 20.0+0.0 20.0+0.0 0.0£0.0 0.174

Data are presented as means+standard error of the mean (SEM).

The p values are derived from comparisons between the Mepolizumab and Switched groups.

BMI: body mass index, COPD: chronic obstructive pulmonary disease, Eo: eosinophils, FVC: forced vital capacity, FEV1: forced expiratory volume in 1 sec-

ond, ICS: inhaled corticosteroids, IgE: immunoglobulin E, LABA: long-acting beta-agonist, LAMA: long-acting muscarinic antagonist, LTRA: leukotriene re-

ceptor antagonist, OCS: oral corticosteroids

Clinical parameters under mepolizumab and benrali-
zumab treatments

Comparisons between the three timepoints in each group
are shown in Figs. 2-4.

Blood eosinophils

The blood eosinophil level in the Switched group de-
creased from 866.1+465.0 cells/uL at pre-treatment baseline
to 121.9+479.6 cells/uL at pre-benralizumab baseline (p=
0.156; Fig. 2A). The switch from mepolizumab to benralizu-
mab reduced the blood eosinophil level to below the detec-
tion level (p=0.008; Fig. 2A). The mepolizumab group

showed a trend toward decreasing blood eosinophil levels
from 337.7+101.3 cells/uL at the pre-treatment baseline to
94.2+63.8 cells/uL 1 year later (p=0.077; Fig. 2B). We
found no significant difference in the blood eosinophil levels
after 1 year and 2 years of mepolizumab treatment (94.2+
63.8 vs. 69.5+£25.7 cells/uL, respectively; p=0.751; Fig. 2B).
Although statistically insignificant, mepolizumab seems to
have influenced the decrease in blood eosinophils during the
study period (p=0.156; Fig. 2B).

Exacerbation rates and OCS use

We found the annual clinically significant exacerbation
rates to decrease during the treatment with mepolizumab in
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Figure 2. Treatment effect on blood eosinophil levels. Blood eosinophil levels measured during the
study period in the Switched group (A) and Mepolizumab group (B).

the Switched group, although this difference was not statisti-
cally significant (pre-treatment baseline: 1.6+0.9 per year; at
pre-benralizumab baseline: 0.5+0.3 per year, p=0.283;
Fig. 3A). All patients except one were exacerbation-free at
the point of switching between treatments; however, no dif-
ference was found in the clinically significant exacerbation
rates (p=1.000; Fig. 3A). The annual clinically significant
exacerbation rates in the Mepolizumab group decreased
from 2.3x1.1 per year at the pre-treatment baseline to 0.2+
0.2 per year after 1 year of treatment (p=0.156; Fig. 3B).
However, the annual clinically significant exacerbation rates
remained almost constant afterwards (0.3+0.2 per year after
2 years, p=0.947).

We found patients with reduced annual exacerbation rates
requiring hospitalization during the treatment with mepolizu-
mab in the Switched group, but without any statistical sig-
nificance (pre-treatment baseline: 0.9+0.8 per year; pre-
benralizumab baseline: 0.3+0.3 per year, p=0.859; Fig. 3C).
None of the Switched group patients experienced hospitali-
after 1 year of switching (pre-
benralizumab vs. after 1 year of benralizumab treatment; p=
0.682; Fig. 3C). There was a trend toward a reduction in the
annual exacerbation rates requiring hospitalization in the
Mepolizumab group (pre-treatment baseline: 1.9+1.0 per
year; after 1 year of treatment: 0.0+0.0 per year, p=0.072;
Fig. 3D). The annual exacerbation rate requiring hospitaliza-
tion remained reduced after that (Fig. 3D).

Two patients in the Mepolizumab group took OCS at a
dose of 20.0 mg/day at the pre-treatment baseline. Both
were off OCS treatment a year later and remained so
throughout the study period.

Lung function

The FEV, value increased non-significantly in the
Switched group from 0.96+0.09 L to 1.11+0.18 L during the
mepolizumab treatment (p=0.841; Fig. 4A). The FEV, value

zation treatments

decreased to 0.98+0.10 L after switching the treatment (p=
0.880; Fig. 4A). A similar trend was observed in the Mepo-
lizumab group, in which the FEV, value increased non-
significantly from 1.14+0.04 L at pre-treatment baseline to
1.24+0.16 L after 1 year of treatment (p=0.841; Fig. 4B)
and then slightly decreased to 1.13+0.19 L after 2 years of
treatment (p=0.800; Fig. 4B).

The FEV/FVC ratio increased non-significantly in the
Switched group from 47.1£6.0% to 49.5+6.9% during the
mepolizumab treatment year (p=0.751; Fig. 4C) and further
increased non-significantly after switching the treatment
(54.7+£6.3 after 1 year of benralizumab treatment, p=0.892;
Fig. 4C). The FEV/FVC ratio increased non-significantly in
the Mepolizumab group from 54.2+3.7 at the pre-treatment
baseline to 56.3+3.5 after 1 year of mepolizumab treatment
(p=0.751; Fig. 4D) and then slightly decreased to 50.2+4.5
after 2 years of mepolizumab treatment (p=0.281; Fig. 4D).

Safety

There were no significant adverse events such as head-
ache, nasopharyngitis, arthralgia, or any injection site reac-
tions during the study period.

Discussion

We investigated whether elderly patients with severe
eosinophilic asthma could experience improved asthma con-
trol and lung function when switched directly from mepoli-
zumab to benralizumab. We demonstrated in this study that
switching treatment to benralizumab without a washout pe-
riod reduced the blood eosinophil level to below the detec-
tion level. Other effects were observable but not statistically
significant: the reduced annual exacerbation rate after
switching treatments and eosinophil depletion benefited lung
function slightly. Overall, there was no significant difference
in the treatment response between the two groups. To the
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Figure 3. Treatment effect on exacerbation rates. The treatment effect on clinically significant ex-
acerbations during the study period in the Switched group (A) and the Mepolizumab group (B). Ex-
acerbations requiring hospitalization measured during the study period in the Switched group (C)

and in the Mepolizumab group (D).

best of our knowledge, this is the first study evaluating the
effect of switching the treatment from mepolizumab to ben-
ralizumab in elderly patients with severe eosinophilic
asthma.

Eosinophils are key inflammatory cell mediators in the
pathogenesis of asthma (36). Blood and sputum eosinophilia
were associated with poor disease control and and a poor
prognosis (37). Furthermore, blood eosinophilia was shown
to often reflect asthma severity (38), and a relationship be-
tween the reduction in sputum eosinophils and the exacerba-
tion rate was thus demonstrated (14, 39, 40). The effect of
benralizumab on exacerbation reduction seems to be rela-
tively strong. In our study, benralizumab reduced the blood
eosinophils to below detectable levels, while mepolizumab
did not yield such a robust reduction. The annual rate of
clinically significant exacerbations and hospitalizations re-
duced after switching the therapy, although no statistically

significant effect was observed. We speculate that the small
number of subjects in this study may have resulted in a lack
of statistical significance. Another reason for the lack of any
significant difference could also be because five (83.3%) pa-
tients in the Switching group responded to the mepolizumab
treatment. The clinically significant exacerbation rate in pa-
tients who continued with the mepolizumab treatment
slightly decreased, but then remained almost constant. None
of the patients required hospitalization due to exacerbations
at 1 year after initiation of mepolizumab. Eosinophilic air-
way inflammation was reported to be one of the most influ-
ential traits in chronic airways disease (41). Therefore, con-
trolling eosinophilic inflammation could be useful for treat-
ing severe asthma or preventing exacerbations. Our findings
indicate that monoclonal antibodies directed against the IL-5
pathway are very effective therapeutic agents for patients
with asthma in whom eosinophils play a dominant pathobi-
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and in the Mepolizumab group (D).

ological role, regardless of the patient age and diagnostic
phenotype.

We did not observe any notable change in FEV, and the
FEV/FVC ratio in either group in this study. This could be
due to the age-related airway remodeling and irreversible
airway obstruction and COPD (42, 43). The mean age of the
patients in this study was 76.3+1.5 years, which was consid-
erably higher than that in previous clinical studies (the mean
age of these subjects was 49.7 years) (21, 23-26). It has
been proposed that airway remodeling might be the conse-
quence of excessive repair processes following repeated air-
way injury (42). There is increasing evidence that eosino-
phils might be important in the pathophysiology of remodel-
ing (44). Future long-term investigation is therefore required
to determine whether anti-IL-5 monoclonal antibodies can
prevent the progression of airway remodeling.

In the present study, almost all patients responded to me-

polizumab, and the primary reason for switching to benrali-
zumab was the reduced frequency of regular treatment.
However, some patients wished to continue mepolizumab
treatment because of the adequate treatment response and
short duration of hospital visits. Drick et al. reported that
switching to benralizumab led to significantly improved
asthma control (28). Although we did not record the asthma
control status and symptoms in all patients, we speculate
that some patients might have had persistent asthma symp-
toms despite mepolizumab treatment, and that benralizumab
may have ameliorated the asthma symptoms in some pa-
tients.

Although elderly patients were included in this study, no
adverse events were recorded, thus suggesting that their oc-
currence rate due to mepolizumab and benralizumab was
low, as observed in several previous clinical studies (25, 26,
31, 45, 46). While anti-benralizumab, anti-mepolizumab, or
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neutralizing antibodies were not evaluated in this study,
eosinophil depletion was maintained over the study period.
Along with these results, the immunogenicity profile of ben-
ralizumab was similar to that reported in several previous
clinical studies (46, 47).

The main limitation associated with this study is the small
number of patients that could have altered the results of sta-
tistical analyses; however, the number of patients in this age
range is quite small, so we could not recruit more patients.
Moreover, there were no statistically significant differences
in the baseline clinical characteristics between the Switched
and Mepolizumab groups; this could also be attributed to
the small sample size. In addition, the patient background
was not balanced between the two groups, and this may also
have influenced the results.

There were some additional important limitations associ-
ated with this analysis. First, there was great variability
among the patients in the sample, and their different treat-
ments were not considered during the analysis. Second, this
was a retrospective study. Third, although the exacerbation
rates appeared to decrease, their estimation was prone to er-
ror because of the short follow-up period. Finally, there was
no washout period after mepolizumab treatment. The first
dose of benralizumab was administered when mepolizumab
had not been fully eliminated from the body. Thus, a large
prospective study involving a larger numbers of patients is
required to evaluate the efficacy and safety of switching
from mepolizumab to benralizumab treatment in patients
with severe eosinophilic asthma not optimally controlled by
mepolizumab.

Conclusion

Switching from mepolizumab to benralizumab without a
washout period was found to reduce the absolute blood
eosinophil counts. Although this study was based on a small
sample size, there was no clear difference in the treatment
response between mepolizumab treatment and treatment in-
volving a direct switch from mepolizumab to benralizumab.
These findings indicate that both treatments may have clini-
cally relevant asthma control benefits for elderly patients
with severe eosinophilic asthma. Future prospective, multi-
center clinical trials with larger sample sizes are necessary
to verify these results.
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