The allergist and IgE: The realization that allergic diseases

are not all IgE mediated

(Allergy Asthma Proc 42:183-186, 2021; doi: 10.2500/ aap.2021.42.210037)

T he discovery of immunoglobulin E (IgE) by the
Ishizaka and Ishizaka' and Johansson® laid the
groundwork for a fundamental paradigm shift in our
understanding of allergic sensitization that has provided
a harvest of improved diagnostic and therapeutic appli-
cations far beyond the dreams and expectations of their
discoverers. Yet, in recent years, there has been a realiza-
tion that not all allergic disease is IgE mediated. Several
articles in this issue of the Proceedings address mecha-
nisms of innate immune system injury, such as mast
cell (MC) activation and neutrophil extracellular traps
(NET), that contribute to non-IgE-mediated allergic dis-
eases; these include non-IgE-mediated food allergy, non-
atopic asthma, and drug allergy.

MCs have been implicated in a spectrum of allergic,
immunologic, and infectious diseases that involve dif-
ferent organ systems. Whereas MC-related conditions
such as clonal MC diseases and hereditary alpha tryp-
tasemia have been well characterized, other MC-
related disorders, such as MC activation syndrome
(MCAS) and idiopathic anaphylaxis, remain poorly
understood. Two articles in this issue address MCAS.
Zhang and Bernstein® provide a roadmap for clinicians
to differentiate the myths and realities of MCAS, and to
render an accurate diagnosis. One area that requires
clarity is the alleged association between postural tachy-
cardia syndrome, hypermobile Ehlers-Danlos syndrome,
and MCAS. In this issue, Wang et alt attempted to better
define the co-occurrence of these diagnoses by analyzing
195 medical records of a single neurology department
for the International Classification of Diseases, Tenth
Revision (ICD-10) codes associated with disorders of au-
tonomic dysfunction. The authors reported a high preva-
lence of MCAS ICD-10 codes (31%) among patients
assigned ICD-10 codes for postural tachycardia syn-
drome and Ehlers-Danlos syndrome; however, it is
unclear whether this observed association is true or can
be attributed to diagnostic bias because vetting of the
diagnostic criteria used by clinicians was not part of the
analysis.* Given these limitations, this intriguing associa-
tion would benefit from more rigorous investigation.
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In transitioning from MC disorders to food allergy,
Bingol et al.” classified 1248 children with food allergy
from 26 different centers in Turkey based on underly-
ing immune mechanisms of food hypersensitivity. The
authors classified the mechanism to be IgE mediated in
71.8%, non-IgE mediated in 15.5%, and mixed IgE-
non-IgE mediated in 12.7% of the patients. The most
common food allergens identified were cow’s milk,
egg, tree nuts and/or peanut, wheat, and seafood (in
order of decreasing frequency).” The clinical findings
of food allergy were highly variable, depending on age
and underlying immune mechanism. Further explor-
ing the underlying mechanisms of adverse food reac-
tions is an article by Konig et al.,® who performed a
pilot study designed to convey the finding and rele-
vance of mitochondrial DNA in the form of a NET as a
new pathogenetic mechanism for innate immune-
mediated non-IgE food allergy. Their novel analysis is
intriguing and warrants future studies that evaluate
the pathogenetic role of NETs in larger numbers of bet-
ter characterized subjects with non-IgE food allergy.

Acute allergic reactions (AAR) to food occurs far too
often in the real world. Two articles in this issue
addressed the topic of AARs and their recurrence. In
the first article, Robinson et al.” reported on emergency
department (ED) revisits and rehospitalizations for
AARs among infants and toddlers. When using data
from population-based multipayer, ED, and inpatient
data bases (from New York and Nebraska) and when
performing multivariable logistic regression, the authors
conducted a retrospective cohort study of trends in ED
visits and revisits, hospitalizations and rehospitaliza-
tions, and costs among infants and toddlers (age < 3
years) with an index ED visit or hospitalization for AAR
(including anaphylaxis).” They found that, between 2006
and 2015, infant and toddler ED visits for AAR increased
by 27% per capita while hospitalizations for AAR
remained stable.” Factors most strongly associated with
AAR ED revisits included the index visit hospitalization
and receipt of epinephrine. The total costs for AAR ED
visits and hospitalizations increased more than fourfold
during the study period.” In the second article, Yagmur
et al.® evaluated the recurrence of anaphylaxis and adre-
naline autoinjector (AAI) use in childhood. At a single
pediatric allergy/immunology clinic, a telephone survey
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was conducted with the parents of pediatric patients
who had been evaluated for anaphylaxis and prescribed
AAI over a 4-year period.® Their survey found that
22.5% of the 111 parents reported that their children
experienced recurrent episodes of anaphylaxis.* Among
the parents with an AAI prescription, AAI use at the
time of recurrent anaphylaxis was reported by only
42.3%.° A variety of reasons were cited by the parents
for not using AAI during an episode of anaphylaxis, the
most common being a preference to have adrenaline
administered at a health care faciligy because of its prox-
imity and fear of using the device.” The authors empha-
sized the importance of educating patients and families
with regard to AAI use at each clinic visit to encourage
the prompt and appropriate use of AAI immediately on
anaphylaxis recognition.®

This issue features a preponderance of articles on the
topic of asthma, including its burden of illness in the
Gulf region, biomarkers, phenotypes, and targeted
treatment with omalizumab. Alzaabi et al.’ investi-
gated patients' perception with regard to asthma-
related burden, their level of asthma control, and
asthma management in three Gulf region countries
(Saudi Arabia, United Arab Emirates, and Kuwait).
Their article represented a subset analysis from the
Asthma Insights and Management Survey in the Gulf
and Russia. Consistent with findings from other stud-
ies of asthma control, the patients greatly overesti-
mated their asthma control. Although 60.3% perceived
their asthma as completely or well controlled, <1% of
the patients actually met criteria for controlled
asthma.? In addition, substantial deficiencies in asthma
management were identified, with only 30.5% of the
patients given a lung function test and only 21.7%
given a written asthma action plan.’

In transitioning from the burden of asthma to bio-
markers and phenotypes, Zhao et al.' aimed to explore
the usefulness of the peripheral blood eosinophil count
(PBEC) in assessing the level of fractional exhaled nitric
oxide (FeNO) and predicting bronchodilation test
results. The authors from a single medical center retro-
spectively analyzed the PBEC and bronchodilation test
data of 384 outpatients who underwent FeNO measure-
ment.'” They found that the PBEC had a predictive
value for the FeNO level and bronchodilator reversibil-
ity test outcome and that it can be used as a simple and
cost-effective predictor to assist in the diagnosis of type
2 asthma and assessment of airway inflammation. '

A less-studied asthma phenotype, the obesity pheno-
type, is addressed in this issue by van Zelst et al.,'!
who explored the association between elevated serum
triglyceride levels and asthma in patients with obesity.
Their hypothesis that higher lipid levels are more prev-
alent in patients with asthma and obesity was borne
out in an explorative cohort study of 96 patients with
asthma and 45 controls."" Their finding that elevated
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serum levels of triglycerides were associated with the
presence of asthma in patients with obesity indicated
that elevated triglycerides might be a yet unrecognized
trait that contributes to the development of asthma."'
Because of the importance of this information, it was
chosen as the basis for this issue’s “For the Patient” sec-
tion entitled “Association between elevated serum tri-
glycerides and asthma in patients with obesity.” 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 compre-
hensible fashion to help patients better understand the
content of the full article.

In transitioning from asthma phenotypes to targeted
biologic therapy, Papaioannou et al.,'* provided a real-
life study on the efficacy and safety of omalizumab in
patients with allergic asthma. They presented a retro-
spective analysis of 45 patients treated with omalizu-
mab for at least 8 years in four asthma clinics in Greece.
Pulmonary function, asthma control, oral corticosteroid
(OCS) dose, exacerbations, and adverse events were
recorded before treatment (baseline), 6 months later,
and annually thereafter.'? Findings included a decrease
in the annual exacerbation rate, from 4.1 at baseline to
1.1 after 1 year of treatment.'? Of the 19 patients who
were receiving OCS at baseline, 68.4% achieved 50%
reduction after 2 years and more than two-thirds were
able to completely discontinue OCS over 8 years.'* The
authors concluded that this real-life study of omalizu-
mab treatment resulted in significant and sustained
improvements in asthma exacerbations, asthma control,
and lung function; had a steroid sparing effect; and a
reasonable safety profile."?

Two articles addressed issues related to the upper
airway, these being nasal polyps and aerobiology. Pan
et al."”” evaluated nasal symptoms in an attempt to dis-
tinguish eosinophilic chronic rhinosinusitis with nasal
polyps (eCRSwWNP) from noneosinophilic nasal polyps
based on PBECs. The authors prospectively enrolled
298 inpatients with CRSWNP and divided them into
eCRSwWNP and non-eCRSwNP groups based on a cut-
off value of 3.05% blood eosinophils."® The authors
reported that nasal congestion and olfactory disorders
were significantly different between the eCRSwNP
and non-eCRSwINP groups. They concluded that the
presence of an olfactory disorder might be the best
nasal symptom to distinguish eCRSWNP from non-
eCRSwWNP."

Although many allergists consider the ocean breeze
as “free of allergens” and recommend visits to the
coast for relief, it is important to verify this recommen-
dation because of its fotential implications on human
health. Bielory et al.'* sought to provide this missing
evidence by investigating the effect of sea breeze on
spore dispersion between coastal and inland sites.
They performed a comparison of mold spore counts
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from Rotorod pollen samplers located at the Rutgers
University Institute of Marine and Costal Sciences
(IMCS) Marine Field Station and 40 miles inland at the
Rutgers University Pinelands Field Station (at a canopy
height of 50 feet)."* Contrary to popular belief, the
authors reported that there was no significant differ-
ence between the total spore concentration at the New
Jersey coast and the New Jersey Pinelands canopy.'*

In transitioning from the upper airway to hereditary
angioedema (HAE), Ajewole et al.”® reviewed pub-
lished data on short-term prophylaxis in pediatric
patients with HAE. Their review examined first-line
treatment options as well as the efficacy of off-label
use of medications in this special patient population.
Continuing with the theme of HAE, this issue also
included a supplement that focuses on the HAE treat-
ment burden in the context of the evolving treatment
landscape. Banerji et al.'® reported on results from
three independent corresponding surveys to under-
stand the patient, caregiver, and physician experien-
ces with managing HAE, and to identify factors that
impact prophylaxis-associated treatment burden,
overall well-being of patients and caregivers, and
treatment preferences.'’~'” These studies provide val-
uable insights into the patient, caregiver, and physi-
cian perspectives.

Coronavirus disease 2019 (COVID-19) continues to be
a hot topic for the allergist/immunologist and has been
a recurrent theme in past issues of the Proceedings. ™™
In this issue, Larenas-Linnemann et al.*® explored the
potential interplay among COVID-19, allergic diseases,
and allergen immunotherapy (AIT). The authors
reviewed the immune changes induced by AIT and
shared their speculations with regard to the theoretical
impact of these changes on the patient with allergy and
infected with SARS-CoV-2 (severe acute respiratory
syndrome coronavirus 2). However, as they point out,
the actual effect of AIT on the outcome of COVID-19 in
patients with allergy remains to be determined.

In revisiting the topic of drug hypersensitivity, this
issue’s Patient-Oriented Problem Solving (POPS) case
presentation explored the differential diagnosis of peri-
operative anaphylaxis in a 48-year-old woman with a
cranial meningioma who was scheduled for surgery.
The POPS case presentation is a recurring feature of
the Proceedings, which, as per tradition, is written by
an allergy /immunology fellow-in-training from one of
the U.S. allergy/immunology training programs. The
purpose of the POPS series is to provide an innovative
and practical learning experience for the allergist/
immunologist in-training by using a didactic format of
clinical presentation and deductive reasoning. In this
issue’s POPS, Kolinsky and Lockey,” from the
Division of Allergy and Immunology, Department of
Internal Medicine, University of South Florida Morsani
College of Medicine (Tampa, Florida), led the reader
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through this learning process by illustrating the com-
plexity of the differential diagnostic process for this
clinical presentation and the importance of a detailed
history, physical examination, and appropriate labora-
tory assessment in arriving at a correct diagnosis.

In summary, the collection of articles found within
the pages of this issue further supports the realization
that allergic, cutaneous, and respiratory disorders are
not all IgE mediated, a finding that impacts the man-
agement of patients whom the allergist/immunologist
serves. In particular, they exemplify how the complex-
ities of MC disorders, food allergy, anaphylaxis,
asthma, nasal polyps, aerobiology, HAE, COVID-19,
and drug allergy continue to challenge the allergist/
immunologist. In keeping with the overall mission of
the Proceedings, which is to distribute timely informa-
tion with regard to 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 management 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 Proceedings.

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