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ABSTRACT
Background: The interleukin 5 (IL-5) pathway is an important component in the patho-
physiology of severe eosinophilic asthma. Mepolizumab is a monoclonal antibody that tar-
gets the IL-5 pathway. Clinical trials showed efficacy of Mepolizumab in patients with severe
eosinophilic asthma. However, reports on experience with treatment in a real-world cohort
are limited.
Objectives: Evaluation of the efficacy and safety of Mepolizumab for treatment of severe
eosinophilic asthma in a real-world cohort of patients.
Methods: A clinical prospective observational trial included all patients >18 years treated
with Mepolizumab between March 2016 to March 2019 at Rabin Medical Center. The com-
posite primary outcome measures evaluated: increase in FEV1 by� 200ml and/or decrease
in exacerbation rate of �50% and/or cessation of oral corticosteroids (OCS) treatment or
�50% decrease in dosage. Also evaluated: blood eosinophil count, adverse events and qual-
ity of life.
Results: Of 61 patients, 50 (82.0%) achieved the primary outcome. The number of patients
who suffered from frequent exacerbations decreased from 52 (85.2%) to 8 (13.1%) (p< 0.001).
Twenty-two patients (68%) stopped OCS treatment or received >50% reduced dosage
(p< 0.001). Mean FEV1 increased from 1.72± 0.78 liters to 1.87 ±0.85 liters (p¼ 0.043).
Response to therapy was seen within six months. Forty-nine patients (80%) reported an
improvement in quality of life (p< 0.001). Only minor adverse events were reported.
Conclusion: Treatment with mepolizumab was well tolerated and significantly lowered the
exacerbation rate and OCS dependence in a real-world cohort of severe eosinophilic asthma
patients. Response to therapy was within six months and treatment effect was sustained
over time.
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Background

Severe asthma is defined as asthma which requires
treatment with high dose inhaled corticosteroids with
a second controller (and/or systemic corticosteroids)
to prevent it from becoming ‘uncontrolled’ or which
remains ‘uncontrolled’ despite therapy. Its prevalence
is estimated at 5–10% of the total asthma population.
A subgroup of patients with severe eosinophilic
asthma, suffer from frequent exacerbations with lim-
ited response to treatment (1,2). The interleukin 5
(IL-5) pathway is an important component in the
pathophysiology of severe eosinophilic asthma. By
binding to its receptor on eosinophils, IL-5 stimulates
the production of transcription factors that increase
proliferation and inhibit apoptosis and thus increase
eosinophil production in the bone marrow. It also
promotes eosinophil maturation locally in the airways
and increases activation, proliferation and survival of

eosinophils (3–8). IL-5 signaling is therefore an
attractive target for asthma treatment. Three anti IL-5
monoclonal antibodies are currently approved for
asthma treatment: mepolizumab (trade name Nucala;
GlaxoSmithKline), reslizumab (trade names Cinqair or
Cinqaero; Teva) and benralizumab (MedImmune or
Fasenra; AstraZeneca). Mepolizumab and reslizumab
both target IL-5, whereas benralizumab binds to the
alpha chain of the IL-5 receptor (IL-5Ra), found on
eosinophils and basophils.

In clinical trials, treatment with anti-IL-5 has dem-
onstrated decreased exacerbation rates and lowered
oral steroid dosing (9–11). Evaluation of these drugs
in clinical trials showed superior efficacy in compari-
son to placebo (9–17). However, reports on experience
with treatment in a real-world cohort are limited.
Mepolizumab for severe eosinophilic asthma was
approved in Israel in 2016 and was incorporated into
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the Israeli basket of health services in 2017. Our aim
was to evaluate the efficacy and safety of
Mepolizumab in a real-world cohort of patients
treated in Rabin Medical Center.

Methods

Design

This clinical observational prospective study included
all patients >18 years who were treated with
Mepolizumab in Rabin Medical Center from March
2016 through May 2018. Mepolizumab was adminis-
tered by subcutaneous injection in a dose of 100mg,
once a month. The research study had no influence
on the decision to treat the patient and the only inclu-
sion criterion was continuous treatment with
Mepolizumab for at least three months.

Data collection

The patients were followed prospectively from the first
dose. Blood eosinophil levels, forced expiratory vol-
ume in 1 s (FEV1), oral corticosteroids (OCS) dosage,
if maintenance therapy was given and adverse events
were collected. We also examined all general practi-
tioner (GP) and emergency room (ER) visits during
the year before and one year after mepolizumab treat-
ment, to assess the annual exacerbation rate. Finally,
we interviewed each patient to evaluate quality of
life (QoL).

Outcomes

Primary outcome

The composite primary outcome measures eval-
uated were

1. Increase in FEV1 by � 200ml. FEV1 was ana-
lyzed by calculating the mean in the last three
months of treatment compared to the baseline
FEV1 before initiation of treatment.

2. Exacerbation rate: only patients with two or more
exacerbations during the year before therapy were
considered for assessment according to the follow-
ing criteria
a. For patients with two exacerbation in the year

prior to therapy initiation, a positive outcome
was considered, if they had no exacerbations in
the year after mepolizumab commencement.

b. For patients with three exacerbations in the
year prior to therapy initiation, a positive

outcome was considered, if they had one or
no exacerbations in the year after mepolizu-
mab commencement.

c. For patients with an annual exacerbation rate of
four or more, a positive outcome was considered,
if the annual exacerbation rate decreased by at
least 50% after mepolizumab commencement.

An exacerbation was defined as an ER visit, oral
glucocorticoid treatment prescribed by a GP, if the
patient did not receive oral prednisone maintenance
therapy or glucocorticoid treatment prescribed by a GP
in a dose that was twice or more the maintenance dose.

3. A decrease in maintenance OCS dosage by 50%
or more.

Fulfilling at least one of the three components of the
primary outcome was considered as treatment success.

Secondary outcomes

Each of the components of the primary outcome were
also evaluated independently, as secondary outcomes.
Additional secondary outcomes were blood eosinophil
level, calculated monthly and as median of the first
3months, as well as a subjective report of QoL assessed
on a scale of �2 to 2 representing marked worsening,
minor worsening, no change, minor improvement and
marked improvement, respectively. We also evaluated
adverse events. The study was approved by the
Institutional Review Board ethics committee.

Statistical analysis

The components of the primary and secondary out-
comes were analyzed with the McNemar’s tests, paired
T test and the Wilcoxon signed-rank test, as appropri-
ate. The blood eosinophil level and quarterly exacer-
bation rates were analyzed with the Friedman Test for
repeated measurements. Post hoc, between group ana-
lysis was done with paired Wilcoxon signed ranks test
and Bonferroni correction for multiple comparisons.

Results

Sixty-one patients were treated with Mepolizumab at
Rabin Medical Center for three months or more dur-
ing the study period. The mean age was
57.46 ± 13.23 years, 35 participants were females
(57.4%). The median follow-up period was
13.5months (range 3–36) (Table 1). Fifty (82%)
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patients achieved the primary outcome; 4 patients
(6.6%) achieved all 3 components of the primary out-
come, 24 patients (39.3%) achieved 2 components and
22 patients (36.1%) achieved one component
(Table 2). Frequent exacerbations occurred in 52
patients (85.2%) before treatment initiation. Of those,
44 (84.6%) had a cessation of exacerbations or more
than 50% reduction in the annual exacerbation rate
after treatment commencement (p< 0.001). Overall,
the yearly exacerbation rate decreased from 3.14 ± 2.28
in the year prior to therapy initiation to 0.85 ± 1.06 in
the year after treatment commencement (p< 0.001).
Thirty-two patients (52.5%) were on maintenance
OCS before mepolizumab treatment. Of these, 22
(68%) discontinued OCS treatment or received >50%

reduced dosage (p< 0.001) after mepolizumab treat-
ment commencement. Overall, the median OCS dose
decreased from 20mg (IQR 6.25–40) before treatment
initiation to 5mg (IQR 0–9.37) after treatment com-
mencement. Mean FEV1 increased from 1.72 ± 0.78
liters prior to mepolizumab treatment to 1.87 ± 0.85
liters (p¼ 0.043) after treatment initiation. Sixteen
patients (26.2%) had an improvement in FEV1 of
200ml or more. To assess response time and treat-
ment efficacy over time, the yearly exacerbation rate
before and after treatment commencement was div-
ided into three-month periods. The mean exacerba-
tion rate in all eight periods was then compared
between groups; this analysis showed a statistically sig-
nificant change in exacerbation rate six months after
commencement of mepolizumab therapy and a lasting
effect that did not change over time. All patients who
responded to therapy did so within 6months, no add-
itional responders were seen after this time period
(Figure 1). The median blood eosinophil level
decreased from 630 cells/microL (IQR 400–900) at
baseline to 100 cells/microL (IQR 64–200) after
3months of therapy (p< 0.001). Repeated measures
analysis showed a significant reduction in blood
eosinophil count with a major and significant differ-
ence in the first month of therapy, in comparison to
all other months of treatment (p< 0.001) (Figure 2).
Overall 49 patients (80%) reported an improvement in
QoL. 38 patients (62.3%) reported a major improve-
ment in QoL, eleven patients (18%) reported a mild
improvement of QoL and 9 patients (14%) reported
no change in QoL, none of the patients reported a
worsening in QoL (Table 3). No major adverse events
were reported during this trial. Eleven patients (18%)

Table 1. Demographic and baseline characteristics.
Number of patients 61

Age (mean ± SD) 57.46 ± 13.23
Female sex (%) 35 (57.4)
Follow up time in moths (medianþ IQR) 13.5; 8.0–18.5
Baseline FEV1 (mean ± SD) 1.72 ± 0.78
Baseline eosinophil count cells/microL

(medianþ IQR)
630; 400–900

Oral corticosteroid therapy (%) 32(52.5)

Table 2. Response to treatment with mepolizumab.
N %

Overall response 50 82.0
Number of components of the

primary outcome�
3/3 4 6.6
2/3 24 39.3
1/3 22 36.1

No response 11 18.0� Primary outcome:
� Increase in FEV1 by �200ml.
� Cessation or �50% reduction in annual exacerbations rate from

treatment commencement.
� Decrease in dose of �50% or cessation of glucocorticoid treatment.

Figure 1. Quarterly exacerbation rates before and after treatment commencement.
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reported mild adverse events including muscle pain,
pruritus, rash, injection site pain, fever and headache.

Discussion

The present study reports the first Israeli experience
with mepolizumab treatment in a real-world cohort of
patients with severe eosinophilic asthma. The results
showed an 82% response rate, a significant reduction
in exacerbation rate and a significant reduction in
OCS dose. These results are compatible with earlier
studies that evaluated the use of mepolizumab in
severe eosinophilic asthma (9–11). Blood eosinophil
count significantly decreased in all treated patients,
with a rapid decline in the first month of treatment.
We also found a major improvement in QoL. The
mean FEV1 modestly increased during the study fol-
low-up period. We have shown similar efficacy to

former clinical trials, in this real-world cohort with a
follow-up period of up to 24months, and with good
adherence to therapy. This is of importance since cur-
rent evidence are mostly from RCTs where the drug
is given free of charge and at designated centers.
Eligibility for mepolizumab therapy in Israel requires
severe uncontrolled asthma with frequent exacerba-
tions despite therapy with high dose inhaled cortico-
steroids (ICS), and blood eosinophil count of over 400
cells/microL, thus the population evaluated in this
trial were patients with severe uncontrolled asthma,
similar to earlier studies.

Response time to treatment is of importance since
there is no consensus on the timing of drug discon-
tinuation in cases with no clinical response to therapy.
In this study, we have shown that the majority of the
therapeutic effects occur in the first three months
with a statistically significant response to therapy after

Figure 2. Median eosinophil count during treatment with mepolizumab.

Table 3. Summary of efficacy outcomes.
Before treatment After treatment p value

Number of patients treated with maintenance OCS 32(52.5) 10 (16.3)� <0.001
Mean FEV1 1.72 ± 0.78 1.87 ± 0.85�� 0.043
Number of patients with Frequent exacerbations 52 (85.2) 8 (13.1) <0.001
Annual exacerbation rate 3.14 ± 2.28 0.85 ± 1.06 <0.001
Eosinophil count cells/microL (medianþ IQR) 630; 400–900 100; 64–200# <0.001
Quality of life Marked improvement 38 (62.3%) <0.001

Minor improvement 11 (18%)
No change 9 (14%)
Minor worsening 0
Marked worsening 0

�Patients who are still on maintenance OCS and did not decrease dose by more than 50%.��Mean of last 3months of treatment.
#Mean of first 3months of treatment.
OCS: Oral corticosteroids; IQR: Inter quartile range.
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6months. No additional therapeutic effects were seen
after 6months. This is in accordance with patient’s
QoL interviews; the large majority of patients who
reported a good response to therapy, stated they felt a
beneficial effect within 3months (only two patients
stated they felt a beneficial effect after 5months).
Moreover, our analysis also showed a sustained and
lasting effect after one year of therapy.

Adverse events were mild, and the majority
resolved after the first dose. Previous trials have also
reported a favorable safety profile with
Mepolizumab (12,18,19).

This study has several limitations. First, its small
cohort size; nonetheless, the compatibility of our
results with the literature and the large effect demon-
strated, validate the robustness of the results. Second,
we evaluated the quality of life with an unstandar-
dized questionnaire, nevertheless, the large effect size
(80% reported an improvement in QoL) reduces the
probability of recall bias. Finally, we did not have a
control group. However, as mepolizumab is already
approved for therapy in Israel for patients with severe
asthma, it would be unethical to withhold this treat-
ment. The strengths of the study are its real-world
cohort with 2-year follow-up and independent design
without external funding. Notably, no pharmaceutical
company was involved in this study.

Anti-IL-5 therapy is currently available in multiple
countries, and there is a substantial amount of evi-
dence with reports of favorable results (19–23).
Mepolizumab was also shown to be an effective treat-
ment for Eosinophilic granulomatosis with polyangiitis
(EGPA) in higher doses (300mg monthly) and for
hypereosinophilic syndrome (HES). In both entities
treatment with mepolizumab resulted in reduced
doses of corticosteroids (24,25). Physicians’ awareness
to anti IL-5 treatment should be increased, not only
among pulmonologists but also among general practi-
tioners, emergency room physicians and within
Internal medicine wards.

In conclusion, treatment with mepolizumab was
well tolerated and significantly lowered the exacerba-
tion rate and OCS dependence in a real-world cohort
of severe eosinophilic asthma patients. Response to
therapy was within six months and treatment effect
was sustained over time.
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