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Severe Asthma Phenotypes — How Should They
Guide Evaluation and Treatment?
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Although patients with “severe” asthma tend to be characterized
by ongoing symptoms and airway inflammation despite
treatment with high doses of inhaled and systemic
corticosteroids, there is increasing recognition of marked
phenotypic heterogeneity within affected patients. Although
“precision medicine” approaches for patients with severe asthma
are needed, there are many hurdles that must be overcome in
daily practice. The National Heart, Lung and Blood Institute’s
Severe Asthma Research Program (SARP) has been at the
forefront of phenotype discovery in severe asthma for the past
decade. SARP, along with other international groups, has
described clinical severe asthma phenotypes in both adults and
children that can be evaluated in the clinical setting. Although
these clinical phenotypes provide a good “starting point” for
addressing disease heterogeneity in severe asthma in everyday
practice, more efforts are needed to understand how these
phenotypes relate to underlying disease mechanisms and
pharmacological treatment responses. This review highlights the
clinical asthma phenotypes identified to date, their associations
with underlying endotypes and potential biomarkers, and
remaining knowledge gaps that must be addressed before
precision medicine can become a reality for patients with severe
asthma. © 2017 American Academy of Allergy, Asthma &
Immunology (J Allergy Clin Immunol Pract 2017;5:901-8)
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Although the majority of patients with asthma in the United
States experience symptom improvement with the initiation of
inhaled corticosteroid (ICS) therapy, asthma control remains
suboptimal and nearly 50% of these patients experience at least
one asthma exacerbation each year.' Although the reasons un-
derlying poor asthma control are multifactorial and include
medication access and compliance,2 there is a relatively small
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subset of adults and children with “severe” or “refractory” asthma
who have ongoing symptoms and airway inflammation despite
daily receipt of high doses of ICS and even systemic corticoste-
roids.” These patients with severe asthma are at increased risk for
medication-related side effects” and are also are more likely than
patients with milder forms of asthma to experience recurrent and
potentially life-threatening exacerbations that significantly impair
quality of life.” Consequently, severe asthma may account for up
to 50% of all asthma-related costs due to frequent health care
encounters as well as numerous prescription medications and
missed days from school and work.®”

Although national asthma treatment guidelines have proven
useful in standardizing care approaches and improving out-
* there is increasing recognition of phenotypic hetero-
geneity in patients with asthma that is particularly marked in
those with severe disease. Given recent mandates for more
personalized and more efficient medicine, “precision medicine”
for patients with severe asthma is needed, particularly because the
existing evidence base for severe asthma care is quite limited.’
However, there are many hurdles that must be overcome. The
first hurdle is to accurately and easily characterize a given in-
dividual’s severe asthma and assign a “phenotype” for the
application of personalized therapeutic approaches (ie, precision
medicine). In this view, a “phenotype” is defined as observable
characteristics that may or may not be associated with underlying
disease mechanisms. An example of this is a patient with ongoing
symptoms and severely obstructed patterns of lung function,
which may be due to a variety of inflammatory factors including
alterations in glucocorticoid receptor signaling and function,
increased airway matrix deposition, or alternatively, progressive
viral insults with impaired innate immune responses. The second
hurdle is to ultimately refine these phenotyping efforts to mea-
sure or make inferences about basic pathophysiologic and bio-
logic mechanisms (ie, “endotypes”) that underlie the disease and
ultimately guide therapy. The goal is to derive clinical pheno-
types that clearly translate to biological endotypes, without
excessive imaging and laboratory testing, for the purpose of time-
efficient and resource-efficient precision pharmacological treat-
ment. As more biological therapies become available, the final
hurdle is to select the most appropriate first-line treatment.

The National Heart, Lung and Blood Institute’s Severe
Asthma Research Program (SARP) has been at the forefront of
phenotype discovery in severe asthma for the past decade and has
described clinical severe asthma phenotypes in both adults and
children that can be evaluated in the clinical setting. These
clinical phenotypes provide a good “starting point” for addressing
disease heterogeneity in severe asthma in everyday practice.
However, more efforts are needed to understand how these
phenotypes relate to underlying disease treatment responses and
underlying disease mechanisms. This review highlights the clin-
ical asthma phenotypes identified in SARP, their associations
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