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Abstract: Food allergy is often understood as an IgE-mediated hypersensitivity, char-
acterized by allergic symptoms which occur “immediately” after the ingestion of
a relevant food allergen. Increasingly, however, other food-related immune-mediated
disorders are recognized in which symptoms can have a delayed onset and IgE does
not play a central role. One of the described examples of the latter is eosinophilic
esophagitis (EoE) — a disease defined pathologically by local eosinophilic inflammation
in the esophagus in the setting of symptoms of esophageal dysfunction. The evidence that
EoE is a food-mediated allergic disease includes i) almost all patients respond to an
elemental diet and many respond to a diet in which dairy, wheat, eggs and/or soy are
eliminated, ii) the presence of food-specific IgE and Th2 cells are consistent with a loss
of tolerance to trigger foods and iii) many EoE patients have concomitant IgE-mediated
food allergy and other allergic co-morbidities. This narrative review focuses on the
hypothesis that EoE is a form of chronic food allergy. The goal is to describe similarities
and differences in EoE and IgE-mediated food allergy, and to consider ways that these
two increasingly common forms of food allergy are related to each other.
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Introduction

Over the last three decades food allergy has emerged as a significant health burden,
particularly in children.'” Food allergy is often understood as an IgE-mediated
hypersensitivity that is characterized by a constellation of symptoms, such as hives,
itch, swelling, wheeze and/or anaphylaxis, which occur rapidly after the ingestion
of a relevant food allergen. However, other forms of food-related immune-mediated
disorders in which symptoms do not occur “immediately” after food ingestion and
IgE does not play a central role are increasingly recognized.** One of the best
described examples is eosinophilic esophagitis (EoE) — a disease defined by local
eosinophilic inflammation in the esophagus in the setting of symptoms of esopha-
geal dysfunction.>® Dysphagia and food impaction are classic symptoms associated
with EoE, but symptoms can vary by age and sex.” Nonetheless, the symptoms are
not perceived by patients or providers as being “allergic” in nature. A variety of
foods have been causally linked with EoE but cow’s milk and wheat are most
consistently identified as the major food triggers.®'® The goal of this narrative
review is to consider the evidence that EoE represents a form of chronic food
allergy and to describe parallels and distinctions between EoE and IgE-mediated
food allergy. For details regarding diagnosis and management of EoE and in-depth
discussion geared toward IgE-mediated food allergy (herein, referred to as FA) the
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reader is directed to a number of recent reviews. %1716
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Overview of EoE
The first report of EoE can be dated to 1977, but it was not
recognized as a distinct entity until the 1990s."”'° Since
that time, the reported prevalence of EoE has increased
markedly.”® In North America, Europe and Australia, the
prevalence is now estimated at ~50 per 100,000, though
there can be significant geographic variability.?*** EoE
has consistently been identified more frequently in males
than females, with most studies indicating a male to
female ratio ~2:1.2'2* The basis for this sex difference
is not completely understood, but similar observations
have been made in children with other allergic
diseases.”* Heritability studies suggest a role for genetics
in EoE, but on the other hand the rapid rise in prevalence
indicates  environmental effects must also be
important.’>*> The data in this area are limited but
C-section delivery, early life use of antibiotics and acid-
suppressive medications have been consistently associated
with pediatric EoE.?¢2°

EoE classically presents with dysphagia or food impac-
tions in older children and adults, though other manifesta-
tions can occur. Feeding dysfunction, failure to thrive,
abdominal pain, nausea, and vomiting are manifestations
that are particularly pronounced in young children.*® In
addition to symptoms of esophageal dysfunction, the diag-
nosis of EoE requires pathologic identification of >15
eosinophils per high power field on esophageal biopsy
obtained via upper endoscopy.” EoE is generally consid-
ered to be a chronic disease and, if left untreated, can
result in esophageal remodeling.”® Sequelae of this remo-
deling can include diminished esophageal distensibility
and the development of strictures. The mainstays of treat-
ment are proton pump inhibitors (PPIs), preparations of
swallowed steroids, and/or avoidance of select trigger
foods. The majority of patients will respond to one or all
of these approaches.®

While the pathophysiology of EoE is not completely
understood, Th2-related cytokines (eg, IL-5 and IL-13),
antibodies (ie, IgE and IgG4) and cells (eg, mast cells, Th2
cells, eosinophils) are consistently identified in the inflam-
matory milieu of the esophageal mucosa and submucosa in
patients with EoE.*' Thus, it is not surprising that EoE is
highly associated with atopic diseases, including asthma,
allergic rhinitis, IgE-mediated food allergy and atopic
dermatitis.” Because of this link, it has recently been
proposed that EoE is a late manifestation of the “allergic

march”.>?> A number of studies have evaluated whether

conventional allergy tests, such as skin prick testing,
patch testing or serum food-specific IgE, can be used to
predict trigger foods.*> Unfortunately, these studies have
had mixed results, and recent guidelines from the AGA
and joint task force give only a conditional recommenda-
tion for allergy testing for EoE.® The development of
diagnostic tests that can identify trigger foods is thus
a critical knowledge gap in the field and an active area
of study.

The Evidence for EoE as a Form of
Chronic Food Allergy

According to an International Consensus statement pub-
lished in 2012, food allergy is defined as “an adverse
health effect arising from a specific immune response
that occurs reproducibly on exposure to a given food”.**
On this basis, there is strong rationale to consider EoE as
a form of food allergy (see Table 1). First, >90% of
patients respond to an elemental amino acid-based diet
and a large majority will respond to avoidance of one or

more foods, most commonly dairy, wheat, egg or soy.>> >’

Table | Evidence That EoE is a Form of Chronic Food Allergy

Form of Finding

Evidence

Epidemiologic | EoE is highly associated with allergic diseases,

including IgE-mediated food allergies

EoE is reported in ~3% of individuals with a history
of FA undergoing oral immunotherapy; Symptoms
and esophageal inflammation normalize upon

discontinuing immunotherapy

EoE has been reported in subjects with a history of
FA who achieve natural “tolerance” and
consistently introduce the culprit food into their
diet; Removal of the offending food results in
remission of EoE

Immune Inflammatory milieu in esophagus is enriched for

specificity cytokines, antibodies and cells associated with
allergic (ie — Th2-related) immunity
Presence of antibodies (IgE and 1gG4) and T cells
which recognize food allergens that are causally-
related with EoE

Diet Avoidance of specific foods can lead to disease

specificity remission

Reversibility Re-introduction of specific foods leads to

recurrence of disease
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Importantly, re-introduction of identified trigger foods
leads to disease recurrence. The fact that a targeted avoid-
ance diet is sufficient to induce remission, and that the
process is reversible, is persuasive that food antigens are
an important driver of EoE in many patients. Moreover,
there is ample evidence of an exaggerated food-specific
adaptive immune response in EoE, including both antibo-
dies and T cells. Food-specific IgE, which is a sine qua
non in FA, is commonly detected in EoE.** Despite the
fact that the levels of these IgE antibodies are often low,
that IgE has not been mechanistically linked with EoE
pathogenesis, and that food-specific IgE testing has
a limited ability to identify food triggers in EoE, the
presence of IgE indicates the loss of food-specific immune
tolerance.®*** The loss of tolerance is also supported by
increased levels of food-specific IgG4 antibodies and
increased food-specific Th2 cells.*'**

The fact that both FA and EoE have increased in
parallel as major health problems in industrialized coun-
tries, and are associated with each other, also suggest
shared underpinnings."?® Hill et al reported that in
a cohort of children with FA, 4.7% had EoE, which is
~100-fold higher than population-based estimates.*
Conversely, 68% of children with EoE had self or parental
reported FA. In a similar vein, an investigation that relied
on physician diagnosis of FA found that 29% of children
with EoE had a history of FA.*® Barbosa et al conducted
endoscopies on subjects with a history of anaphylaxis to
cow’s milk. Strikingly, 34% of the patients, many of whom
did not report chronic GI or esophageal symptoms, had
evidence of esophageal eosinophilia (>15 Eos/hpf).*’
Among adults with peanut allergy, a recent report identi-
fied 14% with subclinical esophageal cosinophilia.*®

Connections between FA and EoE can also be seen
when examining the natural history and treatment of FA.
Maggadottir et al described 17 pediatric EoE cases in
which an established food trigger for EoE was the same
food that had historically caused immediate FA but had
been “successfully” introduced into the diet.*’ EoE also
appears to be over-represented among FA patients under-
going oral or sublingual immunotherapy.”® A systematic
review indicated that ~3% of subjects treated with oral
immunotherapy developed EoE, though some estimates
have been higher.’®>' It is also possible that rates of sub-
clinical esophageal eosinophilia would be higher, which is
supported by a recent report from Wright et al that looked
at adults receiving oral immunotherapy to peanut.’>
Among 7 adults treated with oral immunotherapy, two

had esophageal eosinophilia (>15 Eos/hpf) at baseline
(29%) which increased to four at 52 weeks (57%).
Interestingly, in two of these cases, the eosinophil count
104  weeks

normalized at despite continuing with

treatment.

Similarities and Differences
Between EoE and IgE-Mediated

Food Allergy

EoE and FA have a number of shared pathophysiologic
features, but also important differences. Here we consider
several of these features (see Table 2).

Tissue-Specific vs Systemic

FA results from activation of mast cells, a cell population
present in many tissues and organs throughout the body. As
a consequence, allergic reactions related to FA often involve
multiple organ systems. By contrast, EoE is best understood as
a localized allergic disease. Although this framework has
caveats, it is at least useful for thinking about where the
respective disease processes are initiated and where the domi-
nant pathogenic effects occur. Recent evidence points to the

Table 2 Summary of Characteristics in EoE and IgE-Mediated
Food Allergy

Characteristics | IgE-Mediated Food Eosinophilic

Allergy Esophagitis
Sensitization site | Good evidence for Skin; | Uncertain
airway or gut may
contribute
Effector site Gut, skin, cardiovascular | Esophagus

and respiratory systems

Cow'’s milk > wheat
= egg > soy

Peanut = tree nuts >
shellfish >> cow’s milk

Major allergens
in adult patients

Relevant genes Filaggrin, HLA, IL-13,

TSLP, STAT6

TSLP, Calpain 14,
LRRC32, EMSY,
STAT6

Environmental Early acid suppression C-section, early

Factors medications and delayed | antibiotics and acid
exposure to allergenic suppression
foods medications
Specific IgE Meh, 1gG4 oW IgE "%, 1gG4 Meh
Antibodies
T cells Th2 and Treg Th2 and Treg

Effector Cells Mast cells, basophils? Eosinophils, mast

cells

Journal of Asthma and Allergy 2020:13

submit your manuscript

681

Dove


http://www.dovepress.com
http://www.dovepress.com

Wilson et al

Dove

skin as a major site of IgE induction in FA, though the gastro-
intestinal tract may also be important.'>>* IgE, which is pro-
duced predominantly by plasma cells or plasmablasts, transits
via the blood to become bound to mast cells (via FceRl1
engagement) in a variety of mucosal and peri-vascular
tissues.>* >® Subsequent allergen exposure can lead to systemic
manifestations via IgE-dependent degranulation of these mast
cells in the skin, gut, airway and/or cardiovascular system. The
details of how and where sensitization occurs in EoE is very
much an open question. Mouse studies have suggested that
sensitization can occur via the skin, airway or gut.’’ The
question of whether the esophagus itself could play an impor-
tant role is not clear; however, the dilated intercellular spaces
that are consistently observed in the esophageal epithelium of
EoE patients suggests an impaired barrier that could be per-
missive for sensitization.”**® While some EoE-related mar-
kers, such as food-specific antibodies and T cells, can be
identified in peripheral blood, these are likely produced pri-
marily or exclusively in the esophagus.”®' Thus, allergic
inflammation in EoE is likely a consequence of immune cells
localized to the esophagus being consistently exposed to rele-
vant food antigens. Left untreated (eg, with swallowed ster-
oids), the inflammation can culminate in fibrosis and
remodeling. In contrast to EoE, investigation of chronic seque-
lae of FA has received little attention. Most investigations into
FA focus on acute outcomes, but there are reasons to consider
that food-specific IgE could impact chronic inflammatory
diseases.”® For example, we have reported on an association
between the presence of IgE to a-Gal and atherosclerosis.®*

Allergens

Relevant allergens vary by region and also age, but in the
USA, Europe and Australia major food allergens in FA
include peanut, tree nuts, hen’s egg, cow’s milk, fish, and
shellfish.! Of these, clinical sensitivity to hen’s egg and
cow’s milk is much less in adults than children. The top
four allergens in most studies of EoE have been cow’s
milk, wheat, egg and soy. As such, these are foods that are
included in the so-called “four-food” elimination diet.''
Some patients benefit from additional avoidance of nuts
(peanuts and tree nuts) and fish (shellfish and fin fish),
which collectively constitute the “six-food” elimination
diet.%® Interestingly, nuts and fish were included in the
original six-food elimination largely because of their con-
nection with IgE-mediated food allergy rather than an
a priori strong association with EoE.®*®> One of the rea-
sons that foods such as shellfish, fin fish and tree nuts may
be less relevant to EoE is that these are usually consumed

less frequently and/or in smaller quantities than the top
four foods. Supporting this idea, foods such as chicken and
beef, which are major foods in the Western diet, appear to
be more relevant to EoE than FA (with the exception of
areas where tick-acquired “red meat” allergy, ie, o-Gal

syndrome, is common).®*¢7

Genes

A recent systematic review described genetic determinants of
pediatric FA.®® The strongest evidence of an association was
for genes that encode filaggrin, HLA and IL-13, however
SPINKS5, SERPINB, STAT6 and LRRC32 also had some evi-
dence for a linkage. Notably, many of these genes have also
emerged as risk factors for atopic dermatitis (AD), which is
consistent with the mechanistic and epidemiologic association
between AD and FA.® In EoE, associations with the genes
encoding for calpain 14 and thymic stromal lymphopoietin
(TSLP) have emerged, but also STAT6, LRRC32.*' One study
investigated specific genes in FA that had previously been
associated with EoE. They showed that 7SLP and STAT6, but
not CAPNI14 (which encodes for calpain 14), were associated
with FA.”® This finding makes sense in that calpain 14 is an
esophageal-specific proteolytic enzyme, whereas TSLP and
STAT6 play a role in promoting induction of Th2 cells.'
Although filaggrin and IL-13 mutations have not been strongly
linked with EoE in candidate-gene or genome-wide association
studies, it is notable that filaggrin is transcriptionally down-
regulated and IL-13-responsive genes are transcriptionally
upregulated in EoE.*" Collectively, genetic and transcriptome
studies suggest a number of conserved elements that are shared
between AD, FA and EoE.

Environmental Factors

Consistent with all allergic diseases, the rapid rise in both FA
and EoE suggests that environmental factors must be playing
an important role in disease pathogenesis.”' Studies over the
past decade have begun to identify risk factors for EoE and FA.
Early life use of antibiotics and acid-suppressive medications
(ie, H2 histamine receptor blockers and proton-pump inhibi-
tors), and also C-section delivery, have been reproducibly
associated with pediatric EoE.>” 2’ Risk factors for FA include
early life use of acid-suppressive medications and delayed
introduction of foods.”>”* Other dietary aspects, including
recent changes in farming practices and food processing,
have only begun to be explored. A small study of patients
with EoE demonstrated that diet had an impact on esophageal
inflammation and permeability.”* Omega-6 fatty acids, total fat
and phosphorus had an unfavorable effect, whereas dietary
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fiber, iron, dairy, pasta/rice and soy were favorable. A recent
investigation of Old Order Mennonites in Upstate New York
who practiced single-family farming and lived a traditional
lifestyle found that FA rates were lower in this study population
than age-similar subjects in the National Health and Nutrition
Examination Survey (NHANES).”® This “farm effect” is con-
sistent with studies evaluating risk factors for childhood
asthma, but has yet to be investigated in EoE.”® On a related
note, some studies have shown that EoE is more common in

rural areas, though others have found the opposing result.*'*

Antibodies

IgE antibodies which are specific for food allergens are
fundamental to FA pathophysiology."'> Often, the relevant
IgE which is responsible for allergic reactions can be
detected at high or very high levels.”” IgE to food antigens
which are disease-relevant are also commonly detected in
EoE. However, in contrast to the IgE levels observed in
FA, the levels in EoE are usually quite low, often class 2 or
less (ie, <3.5 IU/mL). It is perhaps little surprise then that
IgE is not central to EoE pathogenesis and measurement of
food-specific IgE does not have strong performance char-
acteristics for identifying relevant food triggers.®*!
Another antibody isotype which is often linked with
Th2-related immunity is IgG4. Commonly associated with
tolerance to allergens (including food allergens), IgG4 has
a number of distinct features. I[gG4 does not fix complement,
has low affinity for activating FcyR receptors, and can be
functionally monovalent because of Fab arm-exchange.”®"””
Several reports have convincingly shown that IgG4 is abun-
dant in EoE tissue and also that IgG4 specific for causally
relevant foods is elevated in the serum and tissue of patients
with EoE. 1429618081 “whether food-specific IgG4 is
important in the pathogenesis of EoE is unclear.”’
Although contrary to its understood role in FA, the high
levels of allergen food-specific 1gG4 which accumulate
locally could nonetheless contribute to the inflammatory
lesion in EoE.* The relative IgE to IgG4 ratio could also
explain why some patients with food-specific IgE mount
a rapid allergic reaction to that food while others do not.**

T Cells

The role of T cells is almost certainly less well understood,
albeit no less important, than the role of antibodies and B cells
in the development of allergic disease. Historically, the study of
T cells has been challenging, but a number of technical
advances including tetramer technology, polychromatic flow
cytometry and single-cell RNA sequencing have begun to shed

important insights into T cells in both EoE and FA. Th2 cells, as
articulated in early ideas about the Th1/Th2 paradigm, are still
understood to be important players in allergic disease, includ-
ing food allergy, but our understanding of T cells is now much
more nuanced.®** Recent studies make clear that there are
specific subsets of Th2 which confer pathogenic activity, but
also that T follicular helper cells (Tfh),*>*¢ regulatory T cells

(Tregs)®” and other T cell populations®**°

may be important in
allergic disease. Wambre et al recently described features of
a circulating allergen-specific Th2 cell subset, coined as Th2A
(“Th2 allergic”), that was highly associated with peanut allergy
and other IgE-mediated allergic conditions.”® Features of the
Th2A cell included high levels of CRTh2 (prostaglandin D2
receptor) and CD161 expression, but low or undetectable
levels of CD27 and CD45RB. This population expressed
canonical-Th2-related cytokines (ie, IL-4, IL-5 and IL-13)
and was markedly reduced in peanut-allergic patients who
underwent oral immunotherapy. In an investigation of EoE,
Cianferoni et al identified a population of T cells in EoE
patients that elaborated type-2 cytokines upon stimulation
with cow’s milk. However, detailed characterization of the
T cell phenotype was not carried out.** Prussin et al described
a population of food-specific “pathogenic effector Th2”
(peTh2) cells in patients with eosinophilic gastrointestinal
disease.”! Interestingly, these IL-5 secreting peTh2 cells shared
many features with the Th2A cells described by Wambre and
colleagues. Wen et al recently used FACS and RNA-seq to
characterize lymphocytes present in esophageal tissue of
patients with EoE. They found a highly enriched population
of Th2 cells (compared to relevant controls) that also had many
shared features with peTh2 and Th2A.”> Genes encoding
CRTh2, CD161 and IL-5 were all upregulated. Collectively
these studies suggest that a highly activated population of
allergen-specific IL-5-secreting Th2 cells may be an important
feature that underlies many allergic diseases, including both
EoE and FA (Figure ).

Tregs are a population of CD4+ T cells that express
anti-inflammatory mediators such as IL-10 and TGF-f and
which are important for maintaining tolerance to exogen-
ous and endogenous antigens. A protective role for CD4
+CD25+ Tregs in food allergy is exemplified by studies of
milk allergic children in which those who developed nat-
ural tolerance were found to have increased frequency of
this cell type.®’ Interestingly, multiple groups have shown
that Tregs are abundant in the esophageal tissue of EoE
patients.”**?> On its face, the increased number of Tregs
in the inflammatory milieu of the esophagus in EoE is
counter-intuitive.*> The Tregs could reflect an inadequate
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T cells: ! A i ) ~
CD25+, CTLA-4+
CRTh2+, CD161+ IL-10+, TGF-B+ CRTh2+, CD161+ D25+, CTLA-4+
PGDS, ST2, IL-17RB PGDS, ST2, IL-17Rg 140+, TGF-B
lL'4 IL-13 IL-S IL'4, IL—13, lL-S
L
B Ce"S/ " .:.. K]
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antibodies: & o o % T "..‘.‘..
GV b, = g ~) O Y
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Figure | EoE is a local inflammatory disease of the esophagus and FA is a systemic allergic disorder, but both represent a continuum of food-related allergic disease. Th2
cells and Tregs are present in different relative amounts, but share similar surface markers and cytokine-expression profiles in both EoE and FA. Food-specific IgE and IgG4
are common in both EoE and FA, but the relative ratio of IgE is higher in FA. Changes that occur with diet or treatment (eg, oral immunotherapy) will influence the adaptive

immune response and may change the dynamic equilibrium between EoE and FA.

Notes: Adapted from Annals of Allergy, Asthma & Immunology, Vol 22/edition 6, McGowan EC, Platts-Mills TAE, Wilson JM. Food allergy, eosinophilic esophagitis, and the

enigma of IgG4, pages 563-564, Copright 2019, with permission from Elsevier.®2

regulatory response, but it is also possible that these Tregs
could acquire “Th2-like” functions, such as IL-4 and/or
IL-13 production, which contribute to EoE pathogenesis.
The latter idea has been reported in studies of FA in
humans and mice and also in a cohort of EoE patients
with Loey-Dietz syndrome.®”-**°%" In their recent study,
Wen et al also found that Foxp3+ Treg-like cells that were
present in esophageal tissue of EoE patients co-expressed
GATA-3.”* These dual-expressing cells were not found in
healthy controls, leading the authors to suggest that these
Treg-like cells could have acquired Th2 effector activity.

The Rise of EoE and FA in the Modern
Era: Relevance of the Exposome,

Microbiome and Barrier Dysfunction
While the history and origins of food allergy may be
fodder for debate, there is good evidence that the incidence
of immune-mediated reactions to food, including EoE and
FA, have 2.20.98.99  Tpe

explanation(s) for this rise represents an important ques-

risen over recent decades.
tion in the field and is likely to inform future efforts at
management and prevention. Several hypotheses have

been proposed which provide a framework for considering

the general emergence of allergic disease, ideas which are
also important for thinking about EoE and FA. These
include the “hygiene hypothesis” and more recently the
“old friends hypothesis”, “biodiversity hypothesis” and
“dysregulated barrier hypothesis”.'’*'°! There are impor-
tant distinctions between these proposals, but they share
the idea that industrialization and technologic advances
have led to myriad changes in lifestyle and the environ-
ment, now often referred to as the “exposome”, that have
impacted human health.'%"'%* Because the skin and muco-
sal epithelium represent the major interface between the
it logical to think that

a dysregulated epithelial barrier could play a role in pro-

host and environment, is
moting allergic immunity. The hypotheses also largely
share the idea that modernization has led to profound
shifts in our relationship to the microbial world. The
hygiene hypothesis emphasizes a role for decreased early
childhood viral and bacterial infections, whereas the old
friends and biodiversity hypotheses describe a role for
perturbations in our commensal microbiome. The role of
the microbiome in the esophagus is not well understood,
but bacteria have been shown to exert regulatory effects on
the intestine.'®""'* Thus, it is possible that shifts in the
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microbiome could contribute to dysregulation of the eso-
phageal epithelium. As previously mentioned, and in sup-
port of this hypothesis, early antibiotic use and also
C-section delivery represent risk factors for EoE.

When thinking about epithelial barrier dysfunction, it
is also important to consider a host of other exposures
which have been relatively newly introduced as part of
the Western lifestyle, eg, detergents, chemicals, pesti-
cides, diesel particulates and other forms of air
pollution.'® In many cases, the food we eat has been
markedly transformed from the parent food which was
consumed by our ancestors over preceding millennia.
This can include extensive processing of the food itself
(eg, homogenization and ultra-heat pasteurization of
cow’s milk) but also changes in breeding and cultivation
practices. One or a combination of these factors, espe-
cially in an individual with genetic susceptibility, could
be sufficient to lead to EoE and/or FA. Whether EoE or
FA emerges as the dominant allergic manifestation may
relate to which epithelial barrier is dysregulated (ie,
skin, airway, gut or esophagus) or the specific genetic
host (eg,

susceptibility of the Calpain 14 versus

filaggrin).

Conclusion

There is considerable evidence that EoE, at least in most
cases, is a form of chronic food allergy. Unlike FA,
which is mediated by food-specific IgE bound to mast
cells, IgE does not play a major role in EoE pathogen-
esis. Nonetheless, cells and antibodies which are part of
Th2-related immunity are present in both EoE and FA.
Both diseases share a number of genetic and environ-
mental linkages, with EoE being favored in situations
where impairment of the epithelial barrier is localized to
the esophagus. EoE and FA represent two forms of food
allergy that can be in dynamic equilibrium with each
other, presenting challenges but also opportunities in
management (Figure 1). An interesting possibility is
that novel therapies which target mediators of Th2-
related immunity may be able to simultaneously address
both EoE and FA.
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