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ABSTRACT

Real-world experience with mepolizumab for pediatric asthma is still limited. We report 3 
patients who were treated with mepolizumab for severe adolescent asthma. Two patients, a 
12-year-old boy and a 14-year-old girl, responded well to mepolizumab and showed apparent 
improvement in lung function from a downward trend over time before treatment. The third 
patient, a 16-year-old boy, whose treatment was switched from omalizumab to mepolizumab, 
did not have satisfactory response. The 2 successful cases had eosinophil counts of 440 
and 371/μL and multiple comorbid allergic diseases including food allergies. The clinical 
benefit to them included elimination of both exacerbation and exercise-induced asthma. 
Interestingly, the boy's food-induced gastrointestinal symptoms disappeared following start 
of mepolizumab treatment.

Keywords: Severe asthma; Adolescent; Mepolizumab; Interleukin-5; Eosinophilic inflammation; 
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INTRODUCTION

Mepolizumab, a humanized monoclonal antibody against interleukin-5, is approved for 
severe eosinophilic asthma. Although accumulating evidence indicates that mepolizumab 
reduces exacerbation and improves asthma control in adults [1, 2], clinical experience in 
children remains limited [3]. Reduced lung function growth in children with asthma can 
increase the risk of chronic obstructive pulmonary disease in adulthood [4, 5]. Thus, we 
report 3 adolescent cases who were treated with mepolizumab for uncontrolled asthma and 
then analyzed for lung function changes.

CASE REPORTS

Written informed consent for publication of clinical data was obtained from the patients.
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Case 1
A 12-year-old boy had suffered from asthma and been treated with inhaled corticosteroid (ICS) 
since 1 year of age. He had multiple comorbid allergic diseases, including atopic dermatitis, 
allergy to multiple foods and allergic rhinitis. To alleviate the burden of his multiple-
elimination diet, oral immunotherapy (OIT) for milk and egg allergies was performed, 
resulting in desensitization to a medium amount of milk and hard-boiled egg. However, he 
nevertheless sometimes complained of abdominal pain after eating hard-boiled eggs.

His asthma had been well-controlled with low-dose ICS until his 10th birthday. However, 
after he joined a baseball team, frequent exercise-induced asthma (EIA) badly impaired his 
quality of life and necessitated ICS dose escalation. At age 11, he was hospitalized due to 
severe exacerbation of asthma, and 500 μg of fluticasone plus long-acting ß2 agonist (LABA) 
were initiated. Despite the high-dose ICS, however, he continued to suffer from severe EIA, 
and he had to give up practice with his baseball team. Mepolizumab was then started to 
control his problems based on his laboratory test results (Table 1), such as high serum IgE, 
above the range for omalizumab, and high eosinophils.

After the first dose of mepolizumab, his EIA was alleviated and the Childhood Asthma 
Control Test (C-ACT) score [6] improved from 12 to 19. After the second dose the EIA 
disappeared, and he was able to fully participate in baseball with C-ACT score of 27. 
He experienced no exacerbation of asthma for 2 years after starting mepolizumab. The 
abdominal pain that often followed egg ingestion also disappeared, and he became able to 
consume even uncooked eggs, which are more allergenic than boiled eggs. As expected, 
his eosinophil count decreased drastically, but serum IgE was unchanged after starting 
mepolizumab (Table 2). His lung function had been declining before mepolizumab treatment 
but improved after mepolizumab (Fig. 1A, B). Fractional exhaled nitric oxide (FeNO) had 
been increasing before mepolizumab, but tended to decrease after mepolizumab (Fig. 1C).

Case 2
A 14-year-old girl, the older sister of case 1, had suffered from asthma and been treated 
with ICS since 2 years of age. She had atopic dermatitis, allergic rhinitis, and food allergies 
to egg, milk, wheat, soy and shrimp. OIT was performed for egg and milk allergies, but 

2/6https://apallergy.org https://doi.org/10.5415/apallergy.2020.10.e13

Lung function trajectories with mepolizumab

Table 1. Laboratory data at initiation of mepolizumab
Variable Case 1 Case 2 Case 3
WBC (/μL) 5,860 7,400 5,260
Eos (%) 7.5 5.8 4.8
Eos (/μL) 440 371 252
Total IgE (IU/mL) 1,770 948 -
Specific IgE (UA/mL)

House dust mite 211 57.8 29.4
Japanese cedar pollen 325 12.3 7.47
Dog dander - 24.2 0.1
Cat dander - - 0.1
Egg white 0.87 5.56 -
Ovomucoid 0.14 0.12 -
Milk 0.16 5.01 -
Casein 0.25 5.56 -

%FEV1 92.6 96.2 85.8
%FEF50 88.4 66.5 57
FeNO (ppb) 31 64 10
WBC, white blood cell count; Eos, eosinophils; %FEV1, % of predicted forced expiratory volume in 1 second; %FEF50, 
% of predicted forced expiratory flow at 50% of forced lung capacity; FeNO, fractional exhaled nitric oxide.
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unsuccessfully. Her asthma became uncontrolled at 12 years of age, and it was often 
exacerbated by upper respiratory infections despite high-dose ICS plus LABA. EIA was also a 
problem, so she tried to prevent attacks by reducing her activity.

After starting mepolizumab treatment at age 14, she experienced no exacerbation for 2 years and 
EIA disappeared, allowing her to be active with C-ACT changed from 24 to 27. Her eosinophil count 
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Table 2. Serum IgE and eosinophil count before and after 2 months of mepolizumab treatment
Case IgE & Eos Pre 2 Months
1 IgE (IU/mL) 1,770 1,815

Eos (/μL) 440 30
2 IgE (IU/mL) 948 1,070

Eos (/μL) 371 50
3 IgE (IU/mL) - -

Eos (/μL) 252 39
IgE was not measured in case 3 because of possible influence of omalizumab.
Eos, eosinophils.

%
FE

V 1

80

100

120

90

110

8 9 10 11 12 13 14
Age (yr)

Mepolizumab
A

%
FE

V 1

80

100

120

60
8 9 10 11 12 13 14 15 16

Age (yr)

Mepolizumab
D

%
FE

V 1

80

90

110

70

60

100

87 9 10 11 12 13 14 15 16 17
Age (yr)

Mepolizumab

OmalizumabOmalizumabG

%
FE

F 5
0

50

100

150

8 9 10 11 12 13 14
Age (yr)

Mepolizumab
B

%
FE

F 5
0

100

150

200

50

8 9 10 11 12 13 14 15 16
Age (yr)

Mepolizumab
E

%
FE

F 5
0

80

90

100

70

40

50

60

87 9 10 11 12 13 14 15 16 17
Age (yr)

Mepolizumab

OmalizumabOmalizumabH

Fe
N

O
 (p

pb
)

0

40

20

60

10 11 12 13 14
Age (yr)

Mepolizumab
C

Fe
N

O
 (p

pb
)

50

100

0
12 13 14 15 16

Age (yr)

Mepolizumab
F

Fe
N

O
 (p

pb
)

30

40

50

20

0

10

14 15 16 17
Age (yr)

Mepolizumab

OmalizumabOmalizumab

Fig. 1. Linear regression analysis was performed for the measurements of %FEV1 (A, D), %FEF50 (B, E), and FeNO (C, F, I) before and during mepolizumab 
treatment. For case 3, the analysis was performed for the measurements (G, H, I) before and during omalizumab treatment. Fitted lines by regression are 
depicted. %FEV1, % of predicted forced expiratory volume in 1 second; %FEF50, % of predicted forced expiratory flow at 50% of forced lung capacity; FeNO, 
fractional exhaled nitric oxide.
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decreased, while her serum IgE levels were unchanged (Table 2). Declining trends of lung function 
(Fig. 1D, E) turned to elevation after mepolizumab treatment, and FeNO decreased (Fig. 1F).

Case 3
A 16-year-old boy who was diagnosed with asthma during infancy and had been treated 
with ICS from 5 years old. Despite step-up to high-dose ICS/LABA at age 7, he frequently 
had to be hospitalized due to exacerbations, and omalizumab was started. Asthma control 
improved. After omalizumab, % of predicted forced expiratory volume in 1 second (%FEV1) 
appeared to improve (Fig. 1G), but % of predicted forced expiratory flow at 50% of forced 
lung capacity (%FEF50) decreased (Fig. 1H). At age 16, his asthma again became uncontrolled 
due to viral respiratory infections, and the biologic treatment was switched from omalizumab 
to mepolizumab. However, 3 doses of mepolizumab did not improve the patient perception 
of asthma control despite a significant decrease in the eosinophil count (Table 2). Actually, 
Asthma Control Test (ACT) score [7] was 18 before mepolizumab improved to 22 after 1st, 
2nd, and 3rd dose but he still had exercise-induced symptom and the level of control for 
him was not as good as he expected to the “new” medicine and he wanted to go back on 
omalizumab treatment. Changes in lung function and FeNO after mepolizumab were not 
calculated because of the short period of treatment (Fig. 1G, H, I).

DISCUSSION

We reported 3 adolescent cases of mepolizumab treatment, 2 with favorable responses and 
1 who did not respond. Since we followed up their lung function for more than 7 years, 
especially for more than 2 years after mepolizumab in the successful cases, we were able to 
depict the lung function trajectories. We found that the %FEV1 had declined before use of 
any biologic in all 3 cases of severe asthma, and that it increased after mepolizumab in the 
2 successful cases. In the unsuccessful case, omalizumab treatment changed the trend to 
elevation FEV1 although the %FEF50 continued to decline; however, we could not evaluate the 
trend because of the short period of mepolizumab treatment.

The effect of biologics on lung function in children and adolescents with severe asthma has 
not been well established. In 2 randomized controlled studies of omalizumab, FEV1 in the 
omalizumab arm was no better than with the placebo at 24 weeks [8] or 48 weeks [9]. Real-world 
studies of omalizumab reported that it improved FEV1 from the baseline at 24 weeks [10] 
and at 1 year [11], but not at 2 years [12]. For mepolizumab, because of the low prevalence of 
severe eosinophilic asthma in adolescents, a subgroup analysis of 4 phase II/III mepolizumab 
trials was recently reported [13]. In 34 adolescents recruited, there was a reduction in the 
annual rate of clinically significant exacerbations with no statistical difference due to the 
low number of the subjects. The effect of mepolizumab on lung function in adolescents has 
not been reported. Our observations suggest the potential of mepolizumab to improve lung 
function and warrant further study.

In addition to reduction in asthma exacerbations, we observed that mepolizumab 
significantly alleviated EIA in our 2 successful cases. The pathogenesis of exercise-induced 
bronchoconstriction [14] is complex, but eosinophilic airway inflammation is one of the 
important mechanisms underlying EIA [15]. In this context, antieosinophilic treatment may 
have been beneficial for controlling EIA. This effect is especially important for children who lead 
a physically active life and in whom EIA can be a significant burden compared with in adults.
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Further, in case 1, food-induced abdominal pain was also alleviated by mepolizumab. Since 
mepolizumab reduced esophageal eosinophilic inflammation in patients with eosinophilic 
esophagitis [16], it may be a potential remedy for the disease [17]. Although we did not 
confirm that his gastrointestinal symptoms were due to eosinophilic inflammation, the 
efficacy of mepolizumab may support that hypothesis.

In case 3, mepolizumab actually improved asthma control with ACT score of 18 to 22, 
however, in spite of 3 doses of mepolizumab ACT score remained at 22 and the patient 
was not satisfied with the effect. Similar cases were reported, in which 3 adult patients 
with severe asthma attained favorable, but not perfect, responses to mepolizumab after 
significant reduction of peripheral blood eosinophils [18]. Then, they attained full control 
after switching to benralizumab that made eosinophil counts almost zero. In a segmental 
allergen challenge model in mild human asthma, mepolizumab inhibited allergen-induced 
eosinophilia in peripheral blood and bronchoalveolar lavage fluid, but activation markers of 
eosinophils were maintained [19]. These observations suggest that mepolizumab treatment 
may not be sufficient for patients who need complete control of eosinophil activation.

In conclusion, our findings suggest the importance of observation of the lung function 
trajectory and the potential efficacy of mepolizumab in treatment of adolescent asthma.
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