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Editorial

Key message

· 	Identifying phenotypes and endotypes of asthma patients is 
challenging, and eosinophilic phenotypes are generally cha­
racterized by severe or refractory asthma.

· 	Biologicals targeting eosinophils are promising for the control 
of severe or refractory asthma symptoms.

· 	To ensure proper treatment, increased understanding of the 
diverse phenotypes of high Th2 inflammation in pediatric 
asthma is needed.

The prevalence of asthma in the 6- to 12-year-old population is 
11%–13%.1) The majority of asthmatic children have relatively 
little difficulty controlling their symptoms according to standard 
guidelines for asthma treatment. However, some children with 
severe asthma require a second option for controlling asthma 
symptoms such as high-dose inhaled steroids or systemic corti­
costeroids. Unfortunately, these children might continue to have 
poor disease control despite the additional treatment. The pre­
valence of severe asthma in children is reportedly less than 5% in 
the asthmatic population.2)

Asthma is currently recognized as a heterogenous disease. 
Various studies have attempted to define clinical phenotypes and 
molecular endotypes in asthma patients.1) Most adult patients 
with severe asthma are categorized as having an eosinophilic 
phenotype. This is characterized by airway infiltration with 
eosinophilic inflammatory cells, poor asthma control, frequent 
exacerbations, and reduced lung function.2) On the other hand, 
there are currently no universally accepted phenotypes or endo­
types in children. Although there are some previous studies on 
biologic phenotypes in children, categorizing by phenotype is 
more difficult in children than in adults.3) Interestingly, children 
with mild to moderate rather than severe asthma had submucosal 
eosinophilia.4) Bossley et al.3) reported no significant difference 
in the inhaled or maintenance steroid doses between children 
with eosinophilic inflammation in the airway and those who 
did not undergo a bronchoalveolar lavage fluid examination. It 
is likely that those results differed from those of adults because 
it was difficult to perform bronchoscopy or sputum induction 

tests and collect samples in children versus adults. In addition, 
children with wheezing or asthmatic symptoms often also have 
a viral infection, which might lead to a neutrophil-dominant 
status.3) Choi recently reviewed the pathogenesis and treatment 
of eosinophilic asthma in children.5)

Eosinophils, the predominant cell type in severe asthmatic 
inflammation in the airways that secrete allergic inflammatory 
cytokines such as interleukin 2 (IL-2), IL-4, IL-5, and IL-10, 
evolve to Th2 cytokines. Some studies analyzed pediatric asthma 
populations and reported 4 or 5 clusters by phenotype6) and 
reported that atopic condition or high allergic sensitization was 
the dominant phenotype in childhood-onset asthma.7)

Considering that asthma is a disease with diverse endotypes 
and phenotypes, personalized treatment by phenotype or endo­
type has become an important concept of asthma management. 
Most asthmatic children should start treatment according to well-
defined guidelines. If the patient’s condition is not controlled 
after the use of higher dose inhaled corticosteroids or additional 
treatment, we can consider biological treatment to control 
the “severe asthma” or “uncontrolled asthma” phenotype. 
Biological therapy should be considered in patients with this 
phenotype. To date, 3 biologic therapies (anti-immunoglobulin 
E, anti-IL-3, and anti-IL-5) have been approved by the U.S. Food 
and Drug Administration for severe or treatment-refractory 
asthma.8) Anti-IL-5 therapy, such as mepolizumab, reslizumab, 
and benralizumab, is currently available as eosinophil-targeting 
agents. Mepolizumab and benralizumab are approved for 
patients aged 12 years or older, while reslizumab is approved for 
those aged 18 years or older.5)

 To evaluate the indications for biological therapies for severe 
asthma, it is necessary to use a phenotype-based approach 
and carefully classify comorbidities. If the phenotype shows 
eosinophilic inflammation, mepolizumab may be a treatment 
option. If the phenotype is neutrophilic or non-Th2-type inflam­
mation, these treatments are not appropriate. However, Th2 
markers and eosinophil levels may not be correlated, and this 
relationship may change even in the same child. In real practice, 
we must be aware of this possibility before prescribing biologic 
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therapies.9) In terms of monitoring eosinophilic inflammation 
after anti-IL-5 treatment, several biomarkers such as peripheral 
total eosinophil count, fraction of exhaled nitric oxide, and 
serum eosinophil-derived neurotoxin (EDN) have been sug­
gested. Jang et al.10) reported that EDN level might be a potential 
biomarker after reslizumab treatment in adult patients with 
severe eosinophilic asthma.

Although most of the experimental results are limited to adult 
populations, treatment with anti-IL-5 has brought us into a new 
era for severe asthma management. Efforts to identify pediatric 
asthma phenotypes and endotypes and further understand the 
pathophysiology of childhood asthma must be made to ensure 
proper treatment.
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