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Abstract
Eosinophilic esophagitis (EOE) has been associated with al-
lergic diseases of the airways and skin. Here, we review the
current literature on the sensitization pattern of adult EoE
patients and critically discuss the diagnostic and therapeutic
tools available. Most EoE patients have elevated total IgE lev-
elsin serum and are sensitized to aero- and food allergens as
assessed by measuring specific IgE levels and/or the skin
prick test. Whereas in children with EoE sensitization to food
allergens predominate, in adults EoE symptoms do not cor-
relate with IgE sensitization to specific food allergens. How-
ever, in two thirds of adult EoE patients, sensitization to
cross-reactive plant allergen components have been be de-
tected, mainly to profilins and PR10 proteins. So far, food
triggering EoE can only be identified by an elimination diet
and following reintroduction controlled by endoscopy and
histology. Further research is required to elucidate the role
of allergens in the pathogenesis of EoE and develop appro-
priate tools for diagnostic and specific treatment.
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Eosinophilic esophagitis (EoE) has been considered an
allergic disease analogous to bronchial asthma and atopic
dermatitis [1]. Already the initial papers on EoE report on
atopy with increased total IgE levels, blood eosinophilia,
and associated allergic airway and/or skin diseases in 70
and 77% of EoE patients, respectively [2, 3]. These obser-
vations were confirmed by a more recent study revealing
concomitant allergic diseases in 68% of adult EoE pa-
tients, with allergic rhinitis (61%) being the most fre-
quent, followed by bronchial asthma (39%) and atopic
dermatitis (29%) [4]. Moreover, the characterization of
the inflammatory infiltrate and cytokine expression in
EoE showed a Th2 inflammatory reaction similar to that
of other allergic diseases [5-9]. In addition to eosinophils,
high numbers of T cells, B cells, and mast cells were ob-
served as well as strong Th2 cytokine expression in esoph-
ageal tissues of EoE patients [5].

Other studies reported seasonal peaks of EoE in paral-
lel with pollen seasons. Over a period of 1 year, signifi-
cantly more cases of EoE were diagnosed during spring
compared with fall and winter, suggesting a potential role
of aeroallergens in the pathogenesis of EoE [10, 11]. The
seasonal incidence of newly diagnosed EoE was found to
correlate with the mean grass pollen counts [11]. Interest-
ingly, according to patient history, the onset of allergic
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airway diseases such as allergic rhinitis preceded the man-
ifestation of EoE [4]. Seasonal exacerbations of EoE in
spring and summer have been observed in a patient al-
lergic to tree and grass pollen [12]. Moreover, the role of
aeroallergens in eliciting EoE has been shown in an ex-
perimental animal model [13].

Recent studies have demonstrated sensitization to en-
vironmental allergens in 86-93% and to food allergens in
50-82% of adult EoE patients [14, 15]. Investigations us-
ing component-resolved diagnostics confirmed these
data. Up to 91% of adult EoE patients have an IgE-medi-
ated sensitization to environmental allergens [16]. By
measuring serum IgE and applyinga skin prick test (SPT),
we observed specific IgE to aeroallergens, food allergens
or both in 80%, and positive SPT reactions in 84% in a
prospective study of 31 adult EoE patients [4]. Sixty-three
percent of the patients were sensitized to food allergens,
mainly to those cross-reactive with pollen of grass, wheat
and rye [4]. Sensitization to milk, egg, fish and seafood
was observed in 29% of patients, but was clinically rele-
vant for EoE in only 1 patient [1]. Allergen microarray
analysis showed IgE sensitization to species-specific plant
and animal aeroallergens in 83%, and to species-specific
food allergens in 23% [16]. In 69% of EoE patients, IgE to
cross-reactive allergens were detected, namely to cross-
reactive plant and animal allergen components in 66 and
9%, respectively [16]. Peanut, soybean, egg white, cow’s
milk and tree nuts [14], as well as wheat, tomato, carrot
and onion [15], were identified as common food allergens
in adult EoE patients.

These observations in adult patients are in contrast to
the results of pediatric studies. In children, cow’s milk,
egg and wheat have been identified as causative food al-
lergens by SPTs and patch tests [17]. When these results
from adult and pediatric EoE patients are summarized,
EoE seems to follow the atopic march describing a de-
crease of food allergen sensitization but an increase of
pollen sensitization and airway allergies in allergic chil-
dren over time [18]. Indeed, in pediatric EoE populations
it was shown that the rate of patients sensitized to food
allergens is highest in younger children and decreases af-
terwards, whereas the rate of sensitization to aeroaller-
gens increased up to 100% in older children and adoles-
cents [19, 20].

In order to tailor an individual and specific treatment,
it is important to know whether sensitization to food al-
lergens is relevant for causing and/or eliciting EoE. In our
experience, reports on dysphagia after ingestion of meat
did not correlate with IgE sensitization to food allergens
[16]. Panallergens present in pollen as well as fruits and
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vegetables, e.g. profilin, have been identified as relevant
allergens in adult EoE [21]. By applying component-re-
solved diagnostics, we identified profilins and PR10 pro-
teins as the most frequent cross-reactive allergens in adult
EoE patients [16]. However, EoE symptoms could not be
elicited by double-blind placebo-controlled food chal-
lenge tests, and a strict elimination diet of wheat and rye
failed to improve EoE symptoms in grass pollen-sensi-
tized patients [22, 23]. Therefore, targeted food elimina-
tion diets based on conventional allergen sensitization
tests appear to be an unsuccessful approach.

On the other hand, in children with EoE, elimination
diets, e.g. six-food elimination diet avoiding milk, wheat,
egg, soy, peanut/tree nuts and fish/seafood, as well as an
elemental diet, have been shown to be effective in improv-
ing symptoms [24, 25]. A recent study in adult EoE pa-
tients reported that the six-food elimination diet resulted
in a clinical improvement as well as drastic decrease of
eosinophil infiltration <10 eosinophils per high-power
field in 70% of the patients [26]. Stepwise reintroduction
of one food category every 2 weeks under endoscopic and
histologic control revealed wheat, milk, soy, nuts and egg
as food triggers of EoE [26]. After induction of remission
and identification of the responsible trigger by sequential
reexposure to foods, a specific elimination diet was shown
to maintain disease control over 1 year [27, 28]. Of inter-
est, an elemental diet resulted in a significant decrease of
eosinophil infiltration of the esophagus, but failed to im-
prove symptoms and endoscopic signs of EoE in adults
[29].

Taken together, adult EoE was shown to be associated
with concomitant allergic diseases, elevated total serum
IgE levels, IgE sensitization to aeroallergens and cross-
reactive plant allergens assessed by measuring specific
IgE levels in serum or SPT. However, there is a poor cor-
relation between IgE sensitization to food allergens (spe-
cific and cross-reactive) and symptoms of EoE such as
dysphagia. A patch test with food allergens has been ap-
plied in several studies and for routine diagnostics, but
unfortunately, standardized extracts are not available.
Double-blind placebo-controlled food challenge failed to
elicit EoE in IgE-sensitized patients. Currently, the rele-
vance of certain foods as triggers of EOE can only be prov-
en by a strict elimination diet such as the six-food elimi-
nation diet and following reintroduction. However, this
procedure has an enormous impact on patient quality of
life, requires several endoscopic and histologic examina-
tions, and (as a result) is cost intensive.

In addition to inhalant and food allergens, microbes
have been suspected of eliciting EoE. IgE-mediated im-
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mune reactions to microbes including Candida albicans
have been associated with atopic diseases [30]. EoE pa-
tients might potentially suffer from a Candida infection
owing to topical corticosteroid therapy. Indeed, 43% of
EoE patients demonstrated IgE specific for C. albicans
[16]. The incidence in adults exceeded that of pediatric
EoE patients (43 vs. 9%), probably due to a longer disease
course and/or repeated exposure to corticosteroids [31].
Since swallowed corticosteroids are used for treatment,
EoE patients are prone to increased Candida colonization
and infection of the oral cavity and esophagus [32, 33].
Candida was shown to induce the production of IL-5 [34]
and, thus, may further contribute to eosinophil accumu-

food proteins in the pathogenesis of EoE remains to be
investigated. Understanding these mechanisms might
help to develop sensitive and specific diagnostic tools and
alternative therapeutic approaches.
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