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Abstract: Background: The efficacy and safety of mepolizumab in patients with eosinophilic asthma remains contro-
versial. Our meta-analysis was undertaken to evaluate the efficacy and safety of mepolizumab in patients with eo-
sinophilic asthma. Methods: PubMed, EMBASE, Cochrane Library, and Clinical Trials.gov databases were searched 
for randomized controlled trials (RCTs). The incidence of exacerbation was the efficacy endpoint. The safety end-
point was the incidence of adverse events. Results: Eight RCTs and 1818 patients were included in our meta-analy-
sis. Mepolizumab associated with lower risk compared with placebo in the endpoint of exacerbation when a dose of 
750 mg was used (Risk Ratio (RR) 0.77 95% confidence intervals (CIs) 0.60 to 0.98; P=0.03; I2=48%) and similar 
results were obtained with a dose of 100 mg (RR 0.58 95% CI 0.44 to 0.78; P=0.0003; I2=0). The risk of adverse 
events was decreased compared with placebo at the dose of 50 mg (RR 0.72 95% CI 0.53 to 0.99; P=0.05; I2=0). In 
the subgroup analysis of a 250 mg dose (standard mean differences (SMD) 2.00; 95% CI 1.72 to 2.27; P<0.00001) 
and a 100 mg dose (SMD 3.71; 95% CI 1.28 to 6.14; P=0.003; I2=99%), mepolizumab significantly increased the 
value of FEV1 more than placebo. Meanwhile mepolizumab associated with greater decrease in blood eosinophil 
counts but did not confer a significant difference in the change of sputum eosinophil counts and Asthma Control 
Questionnaire (ACQ). Conclusion: Mepolizumab associated with a significant reduction in endpoint of exacerbation 
and adverse events, but an increased value of FEV1. Meanwhile, mepolizumab-treated patients experienced signifi-
cant decreases in blood eosinophil levels and ACQ compared with those who received placebo. 
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Introduction

Asthma is a common chronic inflammatory dis-
ease which affects 5-10% of adults and chil-
dren [1]. According to recent data, the number 
of patients with asthma around the world has 
increased to 334 million until 2014, with about 
180,000 deaths every year [2]. About 10% of 
patients with asthma suffer from severe dis-
ease that contributes to the societal cost bur-
den [3, 4]. Mepolizumab is a new medicine 
approved by the FDA in 2015 for eosinophilic 
asthma. Some work has suggested this drug 
may have helpful in reducing exacerbations 
and improving quality of patients’ life. A study 
reported that treatment with mepolizumab 
resulted in a marked, rapid, and sustained 
decrease of eosinophil numbers paralleled by 
decreased levels of serum eosinphil cationic 
protein [5]. However, the initial research study 
conducted by Leckie using mepolizumab pro-

duced contradictory results in the clinical set-
ting which reported that there was no signifi-
cant decrease in terms of AHR, PEF, and FEV1 
after mepolizumab treatment [6]. Additionally, 
several authors have questioned the efficacy of 
this drug in asthma treatment. Although several 
clinical trials have evaluated the efficacy and 
safety of mepolizumab, the sample sizes were 
relatively modest and the results were not con-
sistent. Our meta-analysis was done in order to 
evaluate efficacy and safety of mepolizumab 
using all available randomized controlled trials 
comparing mepolizumab compared with place-
bo in patients with eosinophilic asthma.

Method

Data sources and searches

PubMed, EMBASE, Cochrane Library, Clinical 
Trials.gov databases were searched from data-
base inception until September 2016 and key-
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words of “mepolizumab”, “monoclonal antibody 
against interleukin-5”, “eosinophilic asthma” 
were used in the strategy. A filter for random-
ized controlled trials (RCTs) was used for 
search. In addition, references from these stud-
ies were hand-searched for additional trials not 
identified in the database search.

Study selection

Inclusion criteria were shown as follows: (1) 
patients with eosinophilic asthma; (2) mepoli-
zumab versus placebo in randomized con-
trolled trials; (3) clinical outcomes were report-
ed (such as rate of exacerbation, incidence  
of adverse events, incidence of serious adver- 
se events, FEV1, blood eosinophil count, and 
sputum eosinophil count). Reviews, meta-anal-
ysis, and observational studies were exclud- 
ed. Meta-analysis was conducted according to 
the Preferred Reporting Items For Systematic 
Review and Meta-analysis (PRISMA) [7].

Data extraction and quality assessment 

Two investigators extracted relevant data inde-
pendently and a third investigator was con- 
sulted when disagreements were encountered. 
Baseline characteristics of participants (sam-
ple size, age, sex, FEV1%, base eosinophils in 
the blood, and in the sputum) were collected 
from eligible studies. Incidences of the follow-

Effect size of clinical endpoints was measured 
by using Risk Ratio (RR) with the 95% confi-
dence intervals (CIs) and differences in conti- 
nuous outcomes were reported as standard 
mean differences (SMD) including 95% CI. Sta- 
tistical significance was considered when the 
two-sided P<0.5 and the random-effect model 
was used for a pooled estimate. Publication 
bias was explored with a funnel plot and by 
Begger’s test. Date analysis was conducted by 
RevMan 5.2 software (Nordic Cochrane Centre, 
Cochrane Collaboration, 2013) and State11.0 
(StataCorp, College Station, TX, USA) was used 
in the sensitivity analysis. The rate of exacerba-
tion was the primary efficacy endpoint and the 
rate of adverse events was the primary safety 
endpoint. The difference between mepolizum-
ab and placebo in the FEV1, eosinophils in the 
blood and sputum, Asthma Control Score, and 
the incidence of serious adverse events were 
endpoints of our meta-analysis.

Result 

Search result

A total of 1309 potentially relevant publications 
were identified based on the search strategy, of 
which 155 were full publications that were 
reviewed and eight studies [6, 8-14] were 
included in the meta-analysis as shown in 

Figure 1. Flow chart showing of the 
meta-analysis.

ing events were abstracted: 
exacerbation, adverse events, 
and serious adverse events. 
Difference between mepoli-
zumab and placebo in the 
endpoints of FEV1, eosinop- 
hilin in blood, eosinophilin in 
sputum, and Asthma Control 
Questionnaire (ACQ) were also 
collected. Quality access infor-
mation of each study was clar-
ified as to either low, unclear, 
or high by evaluating the fol-
lowing seven characteristics: 
generation of random sequ- 
ence, concealment of alloca-
tion, blinding of participants 
and outcome assessment, in- 
complete outcome data, se- 
lective outcome reporting and 
other issues according to Co- 
chrane Handbook.

Data analysis
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Figure 1. The baseline characteristics of the 
included studies are shown in Supplementary 
Table 1. We included 1818 participants: 1216 
for mepolizumab and 602 for placebo. The 
quality assessment was detailed in Supple- 
mentary Table 2, Figures 1 and 2.

Clinical results

Incidence of exacerbation

We report five clinical investigations of the end-
point about the incidence of exacerbation from 
1216 patients randomized to a mepolizumab 
arm and 602 to a placebo arm. We did sub-
group meta-analysis analysis according to the 
dose of mepolizumab. Mepolizumab associat-
ed with lower risk compared with placebo in the 
endpoint of exacerbation when dose of 750 mg 
was used (RR 0.77 95% CI 0.60 to 0.98; P= 
0.03; I2=48%) and a similar result was obtained 
with dose of 100 mg (RR 0.58 95% CI 0.44 to 
0.78; P=0.0003; I2=0). No significant differen- 
ce was shown between mepolizumab and place- 
bo in the dose of 250 mg (RR 0.96 95% CI 0.71 
to 1.32; P=0.82; I2=0) as shown in Figure 2. 

Incidence of adverse events

The primary safety endpoint was incidence of 
adverse events. Data on incidence of adverse 

events was available in six clinical investiga-
tions of which 1189 patients were randomized 
to mepolizumab and 581 were randomized to 
placebo. We did a subgroup meta-analysis an- 
alysis according to the dose of mepolizumab 
and we found that mepolizumab decreased the 
risk of adverse events compared with placebo 
at the dose of 50 mg (RR 0.72 95% CI 0.53 to 
0.99; P=0.05; I2=0). No significant difference 
was obtained when considered the dose of  
250 mg (RR 1.03 95% CI 0.71 to 1.51; P=0.86; 
I2=0) and the dose of 100 mg (RR 0.95 95% CI 
0.88 to 1.02; P=0.18; I2=0) in subgroup analy-
sis as shown in Figure 3.

Incidence of serious adverse events

There are six clinical investigations that report-
ed the outcome about the incidence of serious 
adverse events. We studied 1189 randomized 
to mepolizumab and 581 randomized to pla- 
cebo. We did subgroup meta-analysis analysis 
according to the dose of mepolizumab and 
found that mepolizumab was similar to place 
interns of the serious adverse events incidence 
in dose of 750 mg (RR 0.66 95% CI 0.42 to 
1.05; P=0.08; I2=0), 250 mg (RR 0.96 95% CI 
0.59 to 1.55; P=0.86; I2=0) and 100 mg (RR 
0.54 95% CI 0.26 to 1.10; P=0.09; I2=65%) as 
shown in Figure 4.

Figure 2. Forest plot of exacerbation.
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Figure 3. Forest plot of adverse events.

Figure 4. Forest plot of serious adverse events.

Increase of FEV1

Information regarding change of FEV1 was avail-
able in five studies including 992 patients. We 

did subgroup meta-analysis analysis according 
to the dose of mepolizumab. There wasno dif-
ference found between mepolizumab and pla-
cebo in the change of FEV1 when considering 
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the dose of 750 mg (SMD 0.38; 95% CI-0.68  
to 1.43; P=0.47; I2=93%). However, in the sub-
group analysis of 250 mg dose (SMD 2.00; 
95% CI 1.72 to 2.27; P<0.00001) and 100 mg 
(SMD 3.71; 95% CI 1.28 to 6.14; P=0.003; 
I2=99%) dose mepolizumab significantly incre- 
ased the value of FEV1 more than placebo as 
shown in Figure 5.

Change of blood eosinophil counts, sputum 
eosinophil counts and ACQ

There are several clinical studies that have 
reported endpoints about change of blood eo- 
sinophil counts, sputum eosinophil counts, and 
ACQ. We found that mepolizumab was associ-
ated with a greater improvement on the result 
of blood eosinophil counts and ACQ compared 
with placebo as shown in Supplementary 
Figures 3 and 4. But no significant difference 
was obtained in the change of sputum eosino-
phil counts as shown in Supplementary Figure 
5. 

Public bias analysis

Through Begger’ test no significant evidence of 
publication bias in either endpoint was obtained 
as shown in Supplementary Table 3.

Discussion

This meta-analysis includes 1309 patients 
with eosinophilic asthma randomized to mepolizu- 

mab or placebo within eight RCTs. From this 
meta-analysis, we found that mepolizumab at  
a dose of 750 mg associated with a lower risk 
in endpoints of exacerbation and adverse ev- 
ents. Meanwhile, mepolizumab at a dose of 
250 mg resulted in higher improvement on the 
endpoint of FEV1 than placebo. The dose of  
100 mg, mepolizumab decreased the incidence 
of exacerbation and increased the value of 
FEV1 more than placebo. Mepolizumab-treated 
patients experienced significant decreases in 
blood eosinophil levels and ACQ compared with 
those who received placebo.

Mepolizumab is a human monoclonal antibody 
againstinterleukin-5 (IL-5), that can reduce the 
number of eosinophils to achieve the purpose 
of eosinophilic asthma cure. A lot of literature 
has been published about mepolizumab with 
difference results. The first clinical trial about 
mepolizumab used in eosinophilic asthma pa- 
tients was conducted by Leckie in which mepo-
lizumab decreased functional airway outcomes 
such as blood eosinophils and sputum eosino-
phils. Different results were reported that no 
significant changes were obtained in clinical 
measures of asthma (airway hyper responsi- 
veness, peak flow recordings and FEV1) be- 
tween mepolizumab-treated and placebo-treat-
ed groups. The newest clinical trial about me- 
polizumab in which the safety profile of mepo- 
lizumab was similar with placebo and the effi-
cacy profile of mepolizumab was better than 
placebo. 

Figure 5. Forest plot of FEV1.
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Compared with the first meta-analysis [15] ab- 
out mepolizumab which included seven clinical 
trials and 1131 participants, we included eight 
clinical trials and 1818 patients which are ne- 
arly published. Meanwhile, we did careful qual-
ity assessment for included trials. Cochrane 
analysis [16] of mepolizumab, which include 
1707 participants, demonstrated that patients 
with severe asthma associated with high level 
of eosinophils benefit but no difference in te- 
rms of lung function was observed. Results of 
this study needed further research to clarify 
dosage and length of treatment and which kind 
of patients might benefit the most. In our meta-
analysis we included 1818 patients and con-
ducted subgroup analysis according to the 
dose of mepolizumab to gain more precise 
results. Compared with recent reviews about 
mepolizumab [17, 18], our study is the most 
comprehensive.

Despite the results of this meta-analysis, po- 
tential limitations should be addressed. First, 
several trials were without a clear description 
of the allocation concealment and were blind 
which may affect the quality of our study. Se- 
cond, the scale of the endpoint expression was 
different in some trials which may cause het-
erogeneity. Third, individual patient-level data 
were not available to address unresolved prob-
lems and potential limitations. Overall, differ-
ent designations and characteristics of each 
trial may cause heterogeneity in our study. 
Therefore, our results need more rigorous, 
large-sample and international trials to con- 
firm. 

Conclusion 

Mepolizumab associates with a significant re- 
duction in endpoints of exacerbation, adverse 
events, and increased value of FEV1. Meanwhile, 
mepolizumab-treated patients experienced sig-
nificant decreases in blood eosinophil levels 
and ACQ compared with those who received 
placebo.
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Supplementary Table 1. Baseline characteristics of the included studies
Study Sample size Mean Age Male (%) FEV1 (%)

T C T C T C T (100 mg) T (250 mg) T (750 mg) Placebo
Elisabeth 2014 69 66 50 50 36% 55% 59.6±17.0 57.8±18.5
Flood 2003 11 13 31 30 9 8
Flood 2007 236 126 36.1 36.8 47% 38% 68.4±9.6 68.3±8.8 68.4±8.7
Haldar 2009 29 32 48 50 14 18 78.1±20.9 77.6±24.1
Hector 2014 385 191 50 49 58% 56% 61.4±18.3 59.3±17.5 62.4±18.1
Leckie 2000 16 8 27 25.6 100% 100% 90.3±10.4 80.70±7.0 93.0±9.6
Nair 2009 9 11 56.4 58.2 44% 73% 66.6±18.3 74.3±17.9
Pavord 2012 461 155 49.4 50.2 64% 60% 59±17 61±16 61±16 59±15
T: Treatment of mepolizumab. C: Control.

Supplementary Table 2. Quality assessment of the included studies

Study Random sequence 
generation

Allocation con-
cealment Blinding Incomplete 

outcome data
Selective 
reporting

Other 
bias Single/Multicenter

Participants 
and personnel

Outcome  
assessment

Elisabeth 2014 Computer-generated Unclear Blind Blind 7 withdrew NA NA Multicenter

Flood 2003 Randomly Unclear Blind Blind 0 NA NA Two-center

Flood 2007 Randomly Unclear Blind Blind 21 withdrew NA NA Multicenter

Haldar 2009 Minimization method Unclear Blind Blind 3 lose follow-up NA NA Single

Hector 2014 Centralized comput-
er-generated

Unclear Blind Blind 21 withdrew NA NA Multicenter

Leckie 2000 Randomly Unclear Blind Blind 0 NA NA Multicenter

Nair 2009 Computer-generated Randomization 
codes were held 
by the pharmacy 
department

Blind Blind 0 NA NA Single

Pavord 2012 Computer-generated Central telephone-
based system

Blind Blind 96 withdrew NA NA Multicenter

T: Treatment group (mepolizumab). C: Control group (Placebo).

Supplementary Figure 1. Risk of bias graph.
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Supplementary Figure 2. Risk of bias summary.

Supplementary Figure 3. Forest plot of blood eosinophil counts.
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Supplementary Figure 4. Forest plot of sputum eosinophil counts.

Supplementary Figure 5. Forest plot of ACQ.

Supplementary Table 3. Begger’ test of each endpoints
Endpoints P value
Incidence of exacerbation 0.46
Incidence of adverse events 0.13
Incidence of serious adverse events 1


