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Introduction

During the past decade, there has been an explosion in our
knowledge of asthma. There are new descriptions of phenotypes,
endotypes, and even genotypes. New approaches to management
have been and continue to be developed. The realization and char-
acterization of a spectrum of overlap with chronic obstructive
pulmonary disease (COPD) in many patients with asthma have been
reported in detail and approaches to management of patients with
severe asthma continue on the forefront. These and other aspects
of asthma are well represented in the more than 200 articles pub-
lished on asthma since 2015 in the Annals of Allergy, Asthma and
Immunology. Through the content of these Annals articles, clini-
cians who care for these patients can have a better understanding
of the epidemiology, optimization of control measures, and therapy
available to effectively treat this illness. In this article we high-
light some gains in our understanding of asthma through Annals
publications. The intent is to provide a synopsis in a single article
that will allow the reader to refer to specific Annals publications
for further information.

Epidemiology

The epidemiology of asthma is important to understand in iden-
tifying factors that influence the risk of developing the disease, issues
related to management challenges, and identifying distinctive popu-
lations as candidates for specific therapeutic approaches. When
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considering factors to identify at-risk children, Yamamoto-Hanada
et al' found that antibiotic use within the first 2 years of life was a
risk factor for current asthma in 5-year-old children. Van Meel et
al? explored the association between the duration and exclusive-
ness of breastfeeding and school-age lung function and asthma by
comparing 2 to 4 months with longer duration and found that
shorter duration and non-exclusivity of breastfeeding were asso-
ciated with a lower forced expiratory volume in 1 second and forced
vital capacity but not with asthma diagnosis at school age (10 years
old). Through analysis of the Genes-environments and Admixture
in Latino American (GALA 11)® study and the Study of African-
Americans, Asthma, Genes, and Environments (SAGE II),* Fishbein
et al°> demonstrated that pest allergen sensitization was associ-
ated with increased risk of asthma exacerbations in urban minority
youth. Furthermore, Puerto Rican and other Latino youth sensi-
tized to mouse allergens were more likely to have asthma-related
hospitalizations than Mexican youth. Akin et al® found that the
simple anthropometric measure of neck circumference was asso-
ciated with asthma risk in obese children. Lapin et al” demonstrated
that prenatal C-reactive protein levels were associated with asthma
diagnosis by 3 years of age and wheezing in year 3 in a high-risk
urban cohort of mostly Mexican children. They suggested that ma-
ternal systemic inflammation might reflect a prenatal environment
that could increase offspring susceptibility to develop wheezing and
asthma young in life.

Asthma Control

Control of symptoms, exacerbations, and associated morbidi-
ties is the fundamental goal of quality asthma care, yet it is clear
that, depending on the stakeholder (patient, family, provider, or
payer), the meaning of asthma control and how it is measured can
vary. There were several articles that explored the issue of achiev-
ing and maintaining control and measures of control in asthma.
Franklin et al® explored the Predictors of Emergency Department
Utilization in Children with Persistent Asthma in an inner-city
population and found, after adjustment for socioeconomic status,
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predictors of emergency department (ED) use in white children in-
cluded an ED visit in the previous year and sensitization to pets and
dust. In contrast, predictors for ED use in African-American chil-
dren included ED use in the previous year, number of asthma
controller medications, routine forced expiratory volume in 1 second
less than 80% predicted, blood eosinophil count larger than 4%, and
mold allergen sensitization.

Anderson et al° expanded the notion that ideal inhaled corti-
costeroid (ICS) titration might be dependent on other measurements
beyond assessment of symptoms and spirometric results. They found
that, although escalation of ICS dosing in persistent asthma led to
improvement in pulmonary function and symptoms, a plateau was
reached at low to medium doses (equivalent to 200-800 ug of
beclomethasone dipropionate). Interestingly, however, ICS dose ad-
justment resulted in further improvement of inflammatory
measurements without a plateau effect. Fractional exhaled nitric
oxide (FeNO) values consistently decreased across all ICS dose in-
creases without plateau (P <.0001), as did blood eosinophil counts
(P=.03). Serum eosinophilic cationic protein concentrations de-
creased only at higher ICS doses (P=.002). Airway hyperreactivity
(methacholine, histamine, and mannitol) also showed significant
improvement across all doses without a plateau effect. An accom-
panying editorial by Kohn and Oppenheimer!'? reinforced the need
for further indicators of asthma control beyond symptoms and spi-
rometry. In addition, it reminds us that no one control measurement
is perfect for all patients with asthma.

Building on this observation, a study by Chipps et al'! explored
the utility of various tools available to help patients (and families)
manage short-term variability in asthma symptoms, focusing on
when and how to implement a sustained step up in therapy. They
proposed an “asthma yardstick,” which is a comprehensive update
on how to develop individualized step-up plans for asthma therapy
in patients with less well-controlled or poorly controlled asthma.

Although a pilot study, Phillips et al'? performed the first pro-
spective cross-sectional study investigating the association between
chronic rhinosinusitis symptoms and asthma control measures. They
demonstrated a correlation between chronic rhinosinusitis symptom
severity and asthma control in their study population. As they noted,
further work is needed to determine whether a decrease in chronic
rhinosinusitis severity can reliably translate to improvement in
asthma control. A study by Sullivan et al® examined the associa-
tion between asthma control cutoffs and longitudinal changes using
the Asthma Control Questionnaire 5 (ACQ-5), with economic out-
comes, and provided preliminary economic data on possible control
cutoffs for the ACQ-5. Not surprising is that improved asthma control
over time appeared to result in significant financial savings. These
data provide a rationale for committing additional financial re-
sources to improve control.

Arroyave et al'* investigated whether differences in morbidity
in patients with asthma occur based on their atopic status. They
indeed found important differences in asthma morbidity, with those
with atopy having more severe asthma. However, there was no dif-
ference in asthma control between participants with and without
atopy as measured by the Asthma Control Test (ACT). FeNO was a
significant marker of inflammation only in participants with atopy,
whereas those with high total immunoglobulin E (tIgE) in the 2
groups had greater asthma severity and significantly higher FeNO.
They suggested that tIgE could predict asthma severity and FeNO
independent of atopic status.

Asthma Phenotypes

To provide better outcomes for patients with asthma, recent lit-
erature has focused on personalized medicine and phenotypic
discriminators. There were several recent articles in the Annals that
addressed this issue, including a review by Desai and Oppenheimer.'®

Recent literature has focused on stratifying asthma based on the
airway inflammatory milieu. Most current measures have focused
on FeNO and peripheral blood eosinophil counts in clinical prac-
tice with sputum and serum periostin assessments in the research
setting.

Park et al'® assessed the utility of serum progranulin levels as
a phenotypic biomarker. Progranulin is a protein secreted from the
airway epithelium that attenuates the downstream cascade of neu-
trophilic inflammation. They found that serum progranulin levels
had a positive correlation with pulmonary function in patients with
asthma and a negative correlation with blood neutrophil counts,
with a lower serum progranulin level associated with severe asthma.
They pointed out that, although the exact mechanism of
progranulin’s anti-inflammatory action has not been fully defined,
it still could be useful as an indicator of severe asthma with airflow
obstruction and that it might have an inhibitory role in neutro-
philic airway inflammation.

To further examine phenotypic and endotypic differences in
asthma, Tran et al'” examined the overlap of atopic, eosinophilic,
and T-helper cell type 2 high asthma phenotypes in the general pop-
ulation by mining data from the National Health and Nutrition
Examination Survey (2005-2006) and found significant overlap
among eosinophilic, atopic, and T-helper cell type 2 high asthma
phenotypes in a general asthma population.

Beyond classification based on the relative contribution of
T-helper cell type 2-based interleukin (IL)-4, IL-5, and IL-13 (so-
called T2 high and low), there has been a great deal of discussion
about a crossover between asthma and COPD, initially described as
“asthma COPD overlap syndrome” and most recently as “asthma-
COPD overlap” by the Global Initiative for Asthma.'® A review by
Desai et al' reinforced considering this a phenotype of the 2 ill-
nesses when considering treatment options. A retrospective
observational study by Liang et al?° found that patients with COPD
overlapping with bronchial asthma compared with COPD alone were
more likely to be female (P=.004) and experienced more severe re-
spiratory exacerbations (P=.04) despite being younger (P=.008).
They also were more likely to have a family history of asthma
(P=.03), have higher serum allergen-specific IgE (P=.004), and have
a positive allergic history (P=.003). When trying to differentiate these
2 illnesses, Schwingel et al?*' found that sputum pentraxin 3 (a known
neutrophil secretagogue) levels were increased in patients with COPD
and had good power to discriminate patients with COPD from pa-
tients with asthma and healthy individuals.

Asthma Therapy

The articles published on asthma therapy (>100 since 2015) have
been extensive. This article focuses on articles addressing adher-
ence, safety, and new and emerging therapies. Lack of adherence
in the use of controller therapy and inappropriate response to loss
of asthma control are significant causes of clinical failure of clini-
cal asthma interventions.?? A study by Izadi and Tam?® evaluated
the real-world benefits of patient involvement with an allergist-
immunologist and identified impediments for patients in establishing
allergy subspecialty care. They found improvement in outcomes in
patients who received allergy-immunology follow-up, particular-
ly when the allergists could identify key barriers and prevent future
nonadherence. Interestingly, even choosing to go to the ED could
be a consequence of some of these barriers.

In a study of inner-city children, Mudd et al** performed a cluster
analysis to correlate caregiver reasons for the decision to use the
ED for asthma care as opposed to outpatient care. They identified
3 clusters for decision making: urgency, preference for use of the
ED, and issues of access to care. The perception of urgency was the
most common reason reported by caregivers (91%) followed by
reporting a preference for the ED for care (37%) and reporting issues
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of access to care (31%). Lack of access to care was primarily attrib-
utable to the inability to schedule a same-day appointment with
their primary care practitioner (24%). In the conclusion of their
article, they suggested that caregiver home asthma management
education and symptom management improved relationships with
primary care physicians and improved access and that continuity
of primary care could provide a basis for further study and oppor-
tunities for intervention and improvement in pediatric asthma care.

Perry et al*® explored the potential for improving asthma out-
comes using an asthma action plan smartphone app compared with
standard written instructions in a group of adolescents with asthma.
They found that, although overall there were no changes in ACT and
self-efficacy scores between groups, in subjects with uncontrolled
asthma (baseline ACT score <19) there was an improvement in ACT
in the smartphone group (before, 11; after, 20; P=.04) compared
with no change in the paper group (before, 17; after, 17; P=.64).
Furthermore, adolescent satisfaction with the application was high,
with 100% stating they would recommend the smartphone asthma
action plan to a friend. Because this was a small study (n = 34), Perry
et al suggested the need for a larger-scale study specifically tar-
geting high-risk patients with asthma.

A study by Butz et al’® examined health and social factors as-
sociated with the asthma medication ratio (AMR), a measure of
guideline-based care and controller medication use, in children with
persistent asthma and frequent ED use. In a cohort of largely African-
American inner-city children, they found that almost half the subjects
had uncontrolled asthma (44%), with 48% receiving non-guideline-
based care or low controller medication use based on an AMR
smaller than 0.50. The final regression model predicting an AMR
larger than 0.50 indicated that children receiving specialty care (odds
ratio [OR] 4.87, 95% confidence interval [CI] 2.06-11.50), caregiv-
ers reporting minimal worry about medication adverse effects (OR
0.50, 95% CI 0.25-1.00), positive sensitization to ragweed allergen
(OR 3.82,95% CI 1.63-8.96), and negative specific IgE for dust mite
(OR 0.33, 95% CI 0.15-0.76) were significantly associated with achiev-
ing an AMR larger than 0.50.

Little is known about long-term adherence to biologic agent
therapy by patients with severe asthma. Thus, the Evaluating Clin-
ical Effectiveness and Long-term Safety in Patients with Moderate
to Severe Asthma (EXCELS) observational study provided a great op-
portunity to examine adherence and impediments to adherence to
the use of omalizumab. The investigators found that more fre-
quent dosing was associated with a larger number of missed doses,
whereas older age (OR per year 1.02, 95% CI 1.01-1.03) and lower
pre-bronchodilator percentage of predicted forced expiratory volume
in 1 second (<76%; OR 1.88, 95% CI 1.09-3.24) were independent
predictors of good adherence.?’

A mini-symposium chaired by Dr Katial provided a data-driven
discussion to address gaps in physician understanding related to
the efficacy, safety, and bioavailability of ICSs in asthma.?®-** This
mini-symposium also included discussion regarding the therapeu-
tic role and challenges associated with the use of inhalational devices
and patient adherence, with the ultimate goal of improving the care
of patients with asthma.?>3*

A recent review by Wihelm and Chipps*® discussed the appro-
priate use of bronchial thermoplasty in patients with severe
uncontrolled asthma. Their review summarized published clinical
studies that indicated improvement in quality of life and a de-
crease in overall health care usage in patients receiving bronchial
thermoplasty. They stressed that more research is needed to de-
termine what asthma phenotype(s) respond best to this procedure.

Ali et al*° examined the efficacy of a 4-month alfacalcidol (a
vitamin D hormone analogue that requires hydroxylation at posi-
tion 25 to be converted to 1,25-dihydroyvitamin D) supplementation
protocol in adults with asthma. They found improvement in pul-
monary function and severity stage in the treated group. This was

evident from the first clinical evaluation after 2 months of treat-
ment. They postulated this efficacy might be secondary to the
immunomodulatory and anti-inflammatory effects of active vitamin
D. They suggested that larger studies comparing different forms of
vitamin D are needed to confirm these results.

Whittington et al®*’ estimated the cost effectiveness of
mepolizumab, a monoclonal antibody directed against IL-5. They
demonstrated cost effectiveness for adding mepolizumab to stan-
dard of care using a model that evaluated adults with severe
uncontrolled asthma and evidence of eosinophilic inflammation with
characteristics that mirrored the randomized controlled phase III
trial population in an exacerbation end-point trial with 32 weeks
of follow-up.?® They concluded that mepolizumab appeared to
provide clinical benefits, including lower rates of exacerbation and
improved quality of life. However, the estimated cost effective-
ness of mepolizumab exceeded commonly used thresholds. They
noted that achieving commonly cited value thresholds would require
significant discounts from the current mepolizumab list price.
However, limiting the use of mepolizumab to responders im-
proved the cost effectiveness toward, but still slightly above,
commonly cited value thresholds. They acknowledged that greater
gains would be seen with this biologic agent if indirect costs such
as absenteeism and attendance had been taken into account in their
analysis.

In this review of asthma articles in the Annals, it is quite clear
that many questions regarding asthma remain; however, you can
be sure the Annals will continue to be a vehicle for cutting-edge pub-
lications in this field. We welcome your comments and suggestions.
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