
Editorial

Innate lymphoid cells: A new family of lymphocytes with
involvement from worms to allergic disease

Innate lymphoid cells (ILC) represent a new family of
lymphocytes found in large numbers at barrier sur-

faces of the body, such as the skin, intestine, and lungs.
The ILCs are divided into group 1 (ILC1), group 2
(ILC2), and group 3 (ILC3) subsets. At these sites, ILCs
can be viewed as innate counterparts of T helper (Th) 1,
Th2, and Th17 cells because they produce the charac-
teristic signature cytokines of each of these three cell
subsets, respectively. Of particular importance to aller-
gic diseases, the ILC2s, similar to their Th2 equivalent,
produce the proinflammatory interleukin (IL) 4, IL-5,
and IL-13 cytokines, and are not only critical for host
defense against large parasites, e.g., helminths, but
also, when dysregulated, are associated with a variety
of immunopathologic conditions, including asthma,
atopic dermatitis, rhinitis, and anaphylaxis.

In this issue, Pasha et al.1 presented a synopsis of an
extensive literature review focused on the important
role of ILC2 in allergic disorders, including allergic
rhinitis, asthma, atopic dermatitis, and food allergies.
In doing so, they provided the readership with an
updated understanding of ILC2 biology and its clinical
application in various allergic diseases.

The biology of the ILC2s has been extensively stud-
ied in asthma, particularly with respect to severe
asthma, in which group 2 immune responses play a
major role in the pathogenesis of this burdensome
disorder. Fortunately, biologic therapies have recently
emerged to provide the option of step-up therapy in
patients with severe asthma that is difficult to control
despite the optimization of the standard of care. Al-
though the burden of disease among patients with
asthma is usually greatest at the time just before the
initiation of biologic treatment, the impact of this
health problem has not been well characterized. In this
issue, Ortega et al.2 presented a retrospective cohort
analysis of the characteristics and disease burdens
among patients with asthma before initiating treatment
with mepolizumab or omalizumab. Although health-
care resource utilization and costs were broadly similar
across both treatment cohorts in the 12 months before
initiating asthma-specific biologic therapy, when using
other measurement parameters, the patients prescribed

mepolizumab experienced a greater disease burden
than those prescribed omalizumab.2

Epidemiologically, it is well established that the bur-
den of disease attributable to asthma is greatest in the
metropolitan areas, particularly for pediatric asthma
sufferers. There now exists a growing body of litera-
ture that suggests that school-based asthma interven-
tion programs can improve asthma outcomes. Adding
to this literature, in this issue, Ellis et al.3 reported on
the success of the St. Louis Children’s Hospital Healthy
Kids Express Asthma (HKEA) program, which was
developed to improve asthma control in children. The
unique feature of the HKEA program is that it allows
unscheduled asthma clinic visits to occur at school
without parents present. The researchers found that
the HKEA program was well accepted by parents and
resulted in less health-care utilization and school ab-
sences as well as improved asthma knowledge in par-
ticipants and school staff.3 Because of the importance
of this article and its clinically useful implications, it
was chosen for this issue’s “For the Patient” section.
This segment, found in the final pages of the print
version of this issue and also available online, consists
of a one-page article synopsis written in a readily com-
prehensible fashion to help patients better understand
the content of the full article.

Poor control is a major contributing factor to the
burden of illness attributable to asthma. In this issue,
De Vittori et al.4 address the association of rhinitis with
asthma control. Asthma and rhinitis are among the
most common childhood diseases and frequently co-
exist. The researchers studied 60 patients, ages 5–11
years, with persistent asthma and also sensitized to
dust mite. A comprehensive evaluation included skin-
prick test, spirometry, exhaled nitric oxide, rhinoma-
nometry, measurement of nasal nitric oxide and the
Children Asthma Control Test. When analyzing these
results, the researchers reported finding a significant
association between uncontrolled asthma and poor na-
sal flow.

In transitioning from asthma pathobiology, burden
of illness, and control to the topic of asthma therapy,
Mansfield et al.5 provided a report that described the
mechanical evaluation of a beclomethasone dipropi-
onate (BDP) breath-actuated inhaler (BAI). The impor-
tance of this work derives from the observation that up
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to 80% of patients with asthma and chronic obstructive
pulmonary disease incorrectly use a metered-dose in-
haler and, therefore, do not derive its full therapeutic
benefit. This unmet need has led to novel solutions
such as BDP hydrofluoroalkane, an inhalation aerosol
administered via a BAI.6–9 This device was designed to
improve greater ease of use over press-and-breathe
metered-dose inhalers by eliminating the need for
hand-breath coordination. Based on their comprehen-
sive studies, the researchers found that BDP BAI con-
sistently triggered actuation at an airflow rate of 20
L/min and was successfully used based solely on guid-
ance from the “instructions for use.” They concluded
that the BAI device provided an alternative for patients
who found it difficult to correctly use metered-dose
inhaler devices.

In transitioning from asthma to allergic rhinitis, there
are two articles that provided novel diagnostic and
therapeutic contributions to this commonly encoun-
tered condition. In the first article, Hamizan et al.10

reported on the diagnostic utility of nasal mucosal
brushing for local allergic rhinitis. An established bio-
marker for this condition is the presence of allergen-
specific immunoglobulin E (IgE) in the nasal mucosa.
The aim of their study was to assess the performance of
nasal brushings to obtain nasal specific IgE compared
with inferior turbinate tissue biopsy among patients
undergoing turbinate surgery. In a comprehensive
study of 157 patients, the researchers reported that
nasal brushing constituted an easy and relatively non-
invasive method to sample nasal epithelium. This sam-
pling technique was found to be comparable with the
diagnostic utility of inferior turbinate tissue biopsy
and, consequently, has the potential to be further de-
veloped as a diagnostic tool for local allergic rhinitis.

In the second rhinitis article, Urdeneta et al.11 re-
ported on the effect of mometasone furoate nasal spray
(MFNS) on moderate-to-severe nasal congestion in sea-
sonal allergic rhinitis (SAR). They performed a post hoc
cumulative responder analysis designed to examine
the nasal congestion response by depicting the out-
comes obtained in two double-blind, placebo con-
trolled studies of MFNS therapy for SAR. The research-
ers concluded that MFNS was effective in relieving
moderate-severe nasal congestion in patients with
SAR. The response to MFNS was maintained with
once-daily administration and improved with contin-
uous use over 2 weeks.

In transitioning from allergic rhinitis, there are two
articles that focused on food allergy. In the first, Cetin-
kaya et al.12 examined factors that predict the occur-
rence of anaphylaxis in children with tree nut allergies.
A total of 184 children with tree nut allergy were
divided into groups based on whether they had expe-
rienced an anaphylactic reaction or less-severe reaction
to at least one type of tree nut. The researchers identi-

fied the following risk factors for anaphylaxis: gender;
higher mast cell load and/or activation; and atopic back-
ground, such as coexisting egg allergy and asthma. In the
second food allergy article, Gil et al.13 reported on a new
scoring system to predict the advancement of the allergic
march in patients with IgE-mediated cow milk allergy.
The researchers defined a “risk score for atopy” based on
clinical and laboratory variables that they applied retro-
spectively to an observational cohort study of 211 pa-
tients. They concluded that the “risk score for atopy” is a
simple and useful tool to predict the risk of development
of other allergic diseases in patients with IgE-mediated
cow milk allergy.

Hereditary angioedema (HAE) has been a recurrent
topic in the Proceedings, and this issue is no excep-
tion.14–26 Barbosa et al.27 reported on the assessment of
the burden of illness attributable to HAE in Brazil. The
researchers used a structured questionnaire given to 90
Brazilian patients with HAE to assess the variables that
influence diagnosis and treatment. Analysis of patient
responses served to provide an estimate of the burden
of illness of HAE in Brazil and showed that 53 of 90
(64%) had no emergency department visits in the past
6 months; 71 of 90 (79%) reported life-threatening fear
due to their diagnosis; 7 of 90 (83%) had other family
members affected, but 54 of 73 of the relatives who
were affected did not seek specific HAE treatment; and
26 of 90 (29%) reported death due to asphyxia or throat
swelling in family members.

This issue concludes with two articles of high clinical
impact, written in the Pearls and Pitfalls format of the
Proceedings. Holbreich28 provided his perspective of the
diagnosis and management of eosinophilic esophagitis.
For a disease with so many unresolved issues, the article
by Holbreich28 offers the allergist unique diagnostic
pearls and much needed tools to avoid pitfalls in the
management of eosinophilic esophagitis. In the second
article, Comberiati et al.29 provided us with their perspec-
tive on the pearls, pitfalls, and controversies of bathing as
an advantageous nonpharmacologic intervention for the
regular skin care of patients with atopic dermatitis.

In summary, the collection of articles found within the
pages of this issue provides further insight into the inter-
secting crossroads of genetics and the environment that
manifest as the allergic, cutaneous, and respiratory dis-
orders that afflict patients whom the allergist/immunol-
ogist serves. In particular, they exemplify how the com-
plexities of allergic rhinitis, asthma, food allergy,
anaphylaxis, atopic dermatitis, HAE, and eosinophilic
esophagitis continue to challenge the allergist/immunol-
ogist. In keeping with the overall mission of the Proceed-
ings, which is to distribute timely information regarding
advancements in the knowledge and practice of allergy,
asthma, and immunology to clinicians entrusted with the
care of patients, it is our hope that the articles found
within this issue will help foster enhanced patient man-
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agement and outcomes. On behalf of the Editorial Board,
we hope that you are able to make practical use of the
diversity of literature offered in this issue of the Proceed-
ings.

Joseph A. Bellanti, M.D. and
Russell A. Settipane, M.D.
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