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Editorial
What we know, do not know, and should know about severe asthma
In Allergology International (AI) vol. 68, Issue 2, we feature a set
of review articles entitled “What We Know, Do Not Know, and
Should Know about Severe Asthma” as well as original articles
and letters to the editor. We believe that this issue will greatly
contribute to our readers’ understanding of the phenotyping of se-
vere asthma and of strategies for its treatment.

Although classifying asthma is useful to understand its patho-
physiology, for the management of mild to moderate asthma in
clinical practice, standard therapies have been generally effective,
regardless of the disease subtype. In contrast, treatment strategies
for severe asthma, which cannot be controlled with high-dose
inhaled corticosteroids and long-acting bronchodilators, need to
be tailored to the individual case, based on phenotypes and bio-
markers. For example, an antieIL-5 antibody, mepolizumab, is use-
ful only in patients with severe eosinophilic asthma.1

Since Haldar reported four distinct phenotypes in 2008,2 pheno-
typing of severe asthma using cluster analysis has attracted the
attention of researchers. Based on large cohort studies such as
ENFUMOSA and U-BIOPRED in Europe, SARP in the US, and others,
age at onset (early-onset vs. later-onset) and co-morbidities such as
obesity and underlying immunological mechanisms (type 2 vs.
non-type 2) are considered to be essential factors in defining the
phenotypes of severe asthma.3 The ERS/ATS international guide-
lines published in 2014 state that there are at least threemajor phe-
notypes of severe asthma: early-onset allergic, later-onset obese,
and later-onset eosinophilic.4

This review series include five articles written by distinguished
international researchers on various aspects of severe asthma.
Tashiro and Shore describe the epidemiology and clinical character-
istics of obesity-related severe asthma.5 This phenotype is of the
later-onset type, more common in women, and dominated by neu-
trophils in the sputum. Vitamin D deficiency, systemic inflamma-
tion induced by IL-6 and IL-1b, and dysbiosis of the gut
microbiome are all possible mechanisms behind this phenotype,
as discussed by the authors.

Type 2 and non-type 2 inflammation are both important in the
pathophysiology of severe asthma. Type 2 inflammation is charac-
terized by airway eosinophilia along with Th2 cytokines released
from Th2 cells and group 2 innate lymphoid cells.6 In contrast, the
mechanisms of neutrophilic, non-type 2, inflammation are less
well characterized. Duvall, Krishnamoorthy, and Levy demonstrate
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the role of dysregulated release of pro-resolving lipid mediators
such as lipoxin A4 and decreased numbers of NK cells in the key
mechanisms of non-type 2 inflammation.7 They also explore the
roles of neutrophilic extracellular traps (NETs) and enucleated
neutrophil cytoplasts, showing that cytoplasts can induce antigen-
specific, IL-17eproducing cells.

Two phenotypes of severe asthma are related to type 2 immuno-
logical mechanisms: early-onset allergic and later-onset eosino-
philic. Pediatric asthma is mostly atopic and presents as the
early-onset allergic phenotype. Haktanir-Abul and Phipatanakul
comprehensively review this type of severe asthma, from diagnosis
to treatment.8

Several biologicsdsuch as anti-IgE antibody, anti-IL-5 antibody,
and anti-IL-5 receptor antibodydare already on the market for the
treatment of type 2 severe asthma. New drugs, such as antieIL-4 re-
ceptor a chain antibody, will be available soon. Since these anti-
bodies are effective only when applied to the appropriate cases, a
detailed knowledge of the modes of action of these drugs and of
biomarkers to identify the target phenotypes, as described by
Busse, will be helpful for clinicians.9

Japanese researchers involved in cohort studies such as KiHAC in
Western Japan, KEIO-SARP in Eastern Japan, and HiCARAT in North-
ern Japan have made substantial contributions in the field of severe
asthma research. A review byNagase thoroughly covers the research
outcomes from Japan.10

There has been substantial progress in the research and clinical
management of severe asthma during the last decade. Clinicians
and researchers who read this review series will be able to under-
stand what has been clarified so far and what are still unmet needs.

In addition, several interesting clinical and basic research papers
are published as original articles in this issue of AI.

The prevalence of noneIgE-mediated food gastrointestinal food
allergies (non-IgE-GI-FAs)dincluding food protein-induced entero-
colitis syndrome (FPIES), food protein-induced allergic proctocolitis
(FPIAP), and food protein-induced enteropathy (FPE)dhas recently
been increasing worldwide in both neonates and infants. The classi-
fication of non-IgE-GI-FAs by severity is a prerequisite for appro-
priate treatment of these diseases. Yagi and her colleagues
propose a severity grading system based on concomitant extra-
gastrointestinal symptoms such as poor weight gain, fever, and
shock.11 They report that the degree of severity evaluated by this
vier B.V. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/
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system is associated with laboratory and pathological findings,
response to treatment, and prognosis. This severity grading system
should be useful in the clinical setting to select appropriate treat-
ment and to predict prognosis.

Late-phase reactions (LPRs) are characterized by eosinophil-
rich inflammation, which contributes to the augmented symptoms
of allergic conjunctivitis as well as of asthma and of atopic derma-
titis. It is known that periostin, an extracellular protein, is highly
expressed in the inflamed regions of allergic conjunctivitis.12

Asada and his colleagues show that in ragweed-induced experi-
mental allergic conjunctivitis (RW-EAC) in mice, periostin is
critical to establish LPRs, but not sensitization or acute-phase reac-
tions.13 The number of eosinophils in the conjunctival tissue of
RW-EAC decreased by about 90% in periostin-deficient mice
compared with wild-type mice, in association with significant
reduction of CCL5/RANTES expression in the tissue. Thus, periostin
may have a unique role in the development of LPRs in allergic
conjunctivitis.

Obesity is awell-known risk factor for asthma. However, most of
the evidence is based on studies from Western countries, often
involving a cross-sectional design. Tomita and his colleagues clarify
that in women, but not in men, overweight (BMI � 25 kg/m2),
obesity (�30 kg/m2), or waist circumference�90 cm are associated
with an increased risk of new-onset asthma by analyzing data
extracted from a longitudinal database of health insurance claims.14

Although obesity is closely linked with metabolic disorders, meta-
bolic syndrome was unrelated to the incidence of asthma. This
study highlights the impact of obesity on adult-onset asthma in
middle-aged Japanese women.

It is known that aspirin exacerbates food allergy symptoms in
patients with wheat-dependent exercise-induced anaphylaxis
(WDEIA) and that one of the underlying mechanisms is to promote
absorption of ingested allergens, such as wheat gliadin proteins.
Yokooji and his colleagues demonstrate that in rats, aspirin pro-
motes absorption of not only pepsin-digested gliadin but also of un-
digested gliadin into the blood, maintaining allergenicity, possibly
via the paracellular intestinal transport pathway.15 Although this
study used naive rats, it sheds new light on the pathophysiological
mechanisms underlying food allergies including WDEIA.

We offer our appreciation to all the authors for their contribu-
tions to the present issue of Allergology International.
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