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The concept of heterogenous asthma is a cliche now. Al-
though the overall asthma control rate has been remarkably
improved since the introduction of inhaled corticosteroids
(ICSs) and beta 2 long-acting agonists , asthma control status
still varies considerably even among individuals who have re-
ceived proper antiasthma medications. Responses to treat-
ment, severity of existing symptoms, and prognosis of asthma
are all diverse. Among these diversities of clinical courses, acute
asthma exacerbation is the most critical and dramtic event that
frustrates both patients and physicians. In fact, many asthmatic
patients only focus on the occurrence of asthma exacerbations,
though physicians are interested in various aspects of asthma,
such as daily asthma control status, adherence to medication,
and long-term prognosis of the disease. Moreover, patterns of
these exacerbations in terms of frequency, severity, provoking
factors, and lasting duration of the events are indeed heterog-
neous. For example, some patients only occasionally experi-
ence mild-to-moderate asthma exacerbations, while others fre-
quently suffer from severe asthma exacerbations that prompt a
visit to the emergency departments. Management of asthma
exacerbation is important not only because it is a major cause
of disease morbidity and increased health care costs* but also
because it is critically linked to the progressive loss of lung func-
tion.** Given that the 2 main long-term risk factors for asthma
suggested by international guidelines are asthma exacerbation
and progressive irreversible airway obstruction, development
of effective strategies for controling asthma exacerbation is an
urgent unmet need. A better understanding of the pathogene-
sis of asthma exacerbation will lead to new strategies for the
prevention and treatment of asthma exacerbation.

Why does asthma exacerbation occur and have so heteroge-
nous clinical features? It is evident that better achievement of
daily asthma control leads to less frequent occurrence of asth-
ma exacerbations. In fact, it has been reported that ICS use can
substantially reduce asthma exacerbations.” However, since not
all asthma exacerbations can be eliminated by achieving asth-
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ma control with appropriate ICS use, it should be noted that
asthma exacerbations are not simple natural consequences of
untreated asthma or poor compliance with medications. De-
spite optimal therapies directed by international guidelines,
such as Global Initiative Asthma (GINA), asthma exacerbations
still occur, and there are many questions regarding the patho-
genesis and treatment of asthma exacerbation. In order to in-
vestigate the underlying mechanisms of asthma exacerbation,
understanding its heterogeneity should be a high priority, be-
cause its pathogenesis may differ from one patient to another.
Finally, we should consider what are the major causes of asth-
ma exacerbation and its heterogeneity. Intrinsic factors of asth-
matic patients contribute to asthma exacerbation in some pa-
tients, but various extrinsic environmental factors also strongly
contribute to the development of asthma exacerbation epi-
sodes. The fact that both intrinsic and envrionmental factors
are closely linked to the events of asthma exacerbation makes a
precise understanding of asthma exacerbation even more com-
plicated.

Some asthmatic patients experience exacerbations more fre-
quently than others. Given that asthma is an umbrella term for
the clinical syndromes in which many subtypes with various
underlying pathogenesis exist, defining the exacerbation-prone
subtype of asthma is the first step to elucidate the exact patho-
genesis of asthma exacerbation. Kim et al.,® conducted a study
to characterize and define an ‘exacerbation-prone subtype of
asthma’ through cluster analysis of their asthma cohort and in-
dicated that there are at least 2 different subtypes of exacerba-
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tion-prone asthmat showing different clinical features, espe-
cially in terms of onset age and atopic status. In addition, they
also confirmed that frequent asthma exacerbations are closely
related to impaired lung function. Several other studies at-
tempted to characterize exacerbation-prone asthma sub-
types;” interestingly, clinical characteristics of each exacerba-
tion-prone asthmatic subtype suggested differed among these
studies. In particular, obesity and inflammatory patterns in the
airway were not identified as critical factors for frequent aggra-
vation of asthma in the study by Kin et al’, while they were in
other studies.

The reasons for these different results among studies could be
associated with the different ethnic backgrounds and different
cohort populations used in the analysis. However, it is also pos-
sible that exacerbation-prone asthmatic patients could be more
heterogenous than expected. In fact, it should be considered
whether all factors that can possibly have some impact on the
development of asthma exacerbations, were included in the
analysis. There would be more factors that may exert influence
on asthma exacerbations, ranging from diverse intrinsic char-
acteristics of asthmatic patients, including genetic background,
atopic status, susceptibility to viral respiratory infections, and
airway inflammatory types to various environmental factors in
everyday life, such as diet, geological location, or occupation.
Therefore, it may be difficult to say that there are clear-cut sub-
types of exacerbation-prone asthmatics when considering all
aspects of asthma exacerbation. Taken together, defining and
subtyping ‘exacerbation-prone asthma’ seems to be a much
more complicated task than phenotyping and endotyping asth-
ma as awhole.

Meanwhile, there are also various extrinsic factors related to
asthma exacerbation that may influence the heterogenity of fre-
quency, clinical features, and the duration of asthma exacerba-
tion. These extrinsic or environmental factors include viral re-
spiratory infections, allergens, bacterial infections, fungal sensi-
tization, and pollutants, such as tobacco smoke, ozone, and
particulate matter, which may differentially contribute to the
pathogenesis of asthma exacerbation.’ Among these diverse
factors, viral respiratory infections should first be considered in
asthma exacerbation because it is well known that viral infec-
tions are responsible for up to 80%-85% of exacerbations in
childhood asthma' and more than 50% in adult asthma."*
Therefore, investigation into clinical features of viral respiratory
infections would be valuable in developing effective strategies
for the management of asthma exacerbations.

There have been numerous studies exploring the role of vari-
ous viral respiratory infections in asthmatic patients. Consider-
ing the significant impact of viral infections on the develop-
ment and exacerbations of asthma it is critical to answer im-
portant questions concerning the precise diagnosis and control
of viral infections by using novel techniques and therapuetic
modalities, such as anti-infectives or immunomodulators. Re-
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cently, based on the importance of respiratory infections, a po-
sition paper entitled, ‘the potential of anti-infectives and im-
munomodulators as therapies for asthma and asthma exacer-
bations, was published by EAACI Anti-infectives in Asthma
and Asthma Exacerbations Task Force." In the paper, the au-
thors highlighted the importance of controling respiratory in-
fections in asthma exacerbations and suggested the potential
effectiveness of several anti-infective agents, such as pavilizum-
ab and motavizumab, for RSV infections, pleconaril for picor-
naviruses, vapendavir for enteroviruses and rhinovirus (RV), in-
tranasal recombinant soluble ICAM-1, tremacamra for RV, fa-
vipiravir for influenza virus, interferons for influenza viruses,
and other various anti-viral agents under development for vari-
ous viruses." In addition, some experimental vaccines for RSV
and RV, which are major triggers for asthma exacerbation, are
also ongoing clinical trials.”” More work is needed to prove the
efficacy of drugs and vaccines for controling virus-induced
asthma exacerbation before introducing them to clinical prac-
tices.

Despite the importance of viral infections as causative factors
for asthma exacerbations, there have been few reports discuss-
ing the precise diagnosis of viral respiratory infections during
asthma exacerbations in Korea. Because diversity in the kinds
of respiratory viruses is expected to exist across different areas
and countries, identifying Korea-specific patterns of various re-
spiratory viruses during asthma exacerbations may be useful
for understanding and managing Korean patients with asthma
exacerbations. In a prospective cohort study, Seo et al.'® report-
ed the prevalence of viral respiratory infections in Korean adult
asthmatics with acute exacerbations. They demonstrated that
respiratory viruses were identified in approximately 20% of low-
er respiratory tract infection, irrespective of the presence of
asthma exacerbation, and that RV and influenza virus (IFV) A/
B were most frequently detected. In addition, seasonal varia-
tions were also noted in the detection rates of RV (September to
December), IFV (January to April), parainfluenza virus (May to
September), and RSV A/B (September to April) in Korea. De-
spite some methodological limitations, that study is expected to
provides a basis for future research into the development of
novel anti-infective therapeutic agents and ensuring clinical tri-
als. The importance of correctly detecting causative viruses for
asthma exacerbation will continue to increase in clinical prac-
tice with the development of novel anti-viral agents; thus, clini-
cal studies with a larger scale are needed for future clinical
practices utilizing precision medicine for asthma.

Collectively, it becomes clear that different preventive and
therapeutic approaches should be employed for each episode
or subtype of asthma exacerbations. Defining useful and appli-
cable subtypes of asthma exacerbations should be based on in-
trinsic factors that induce exacerbation-prone traits among
asthmatic patients as well as extrinsic environmental factors,
including respiratory infections. Thus, the following fundamen-
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tal questions are raised: What should be considered in preci-
sion medicine for asthma exacerbation? What is the value of
precision medicine in asthma care? What are the pragmatic ap-
proaches for the management of asthma exacerbations from
the viewpoint of precision medicine in daily practice? Indeed, a
prerequisite for clinically useful precision medicine for asthma
is that patients should first be treated with optimal asthma
medications. Then, various effective therapeutic options should
be employed in clinical practice for targeting different causes of
asthma exacerbation, such as microorganisms, allergens, and
host abberant immunologic status. If asthma exacerbations oc-
cur in well-characterized asthmatic patients, optimal precision
medicine will perform precise subtyping of asthma exacerba-
tions and search for the best treatment for each particular pa-
tient. For instance, an asthmatic patient with intrinsic immuno-
logic abnormaities showing high risk of exacerbation by RV in-
fection would be treated with anti-RV vaccines in advance. Fu-
ture precision medicine for in asthma requires comprehensive
approaches to subtype asthma exacerbations with consider-
ation of all contributing factors causing asthma exacerbations.
Even so, more consideration should be given to how drug dis-
covery programs are best implemented to exploit these aspects.
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