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Eosinophilic esophagitis (EoE) is a chronic clinicopathological entity characterized by large
numbers of intraepithelial eosinophils infiltrating the esophageal mucosa, which is not caused
by gastroesophageal reflux. This disease has become widely recognized over the past few years
and new methods have been developed to reveal its underlying pathophysiological mechanisms.
Owing to the high prevalence of food and/or airborne allergen sensitization in EoE patients, the
allergic nature of the disease had to be defined, which has certain factors in common with other
IgE-dependent entities, such as bronchial asthma or allergic rhinitis. Of these, some cytokines
and chemokines previously studied in asthma have also been implicated in molecular mechanisms
causing eosinophil-rich esophageal inflammation. However, the role played by IgE in relation to
the esophageal eosinophilic infiltrate must be clarified, together with the possible function of
mast cells in the inflammatory infiltrate and its activation stimuli. A putative role has also been
recently suggested for gastroesophageal reflux in the origin of EoE that should be profoundly
analyzed, together with the role of specific genes implicated in other digestive inflammatory
disorders. This article reviews recent advances in the immunopathogenesis of EoE, which should

also consider other pathways to activate the esophageal mucosal immune system.
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Eosinophilic esophagitis (EoE) is a chronic
inflammatory clinicopathological entity char-
acterized by the presence of large numbers
of intraepithelial eosinophils in esophageal
mucosal biopsies. EoE was first described more
than 25 years ago and is recognized as the most
common eosinophilic gastrointestinal disease
(EGID). Patients usually present with dysphagia
and other esophageal symptoms, which seem to
be caused by the inflammatory response and not
anatomic obstruction [1,2].

Eosinophilic esophagitis has often been asso-
ciated with atopic manifestations, and gastro-
esophageal reflux disease (GERD) was rarely
linked to this condition [1,2]. The intraepithelial
esophageal eosinophil density observed in EoE
is much higher than in certain patients with
GERD [3]; nevertheless both entities can coexist
in the same patient. In this case, the symptoms
and pathologic features are usually unresponsive
to acid suppression treatment.

Eosinophilic esophagitis is diagnosed by
esophageal and/or upper GI tract symptoms
accompanied by 15 or more intraepithelial
eosinophils/high-power field in one or more

biopsy specimens without pathologic GERD, as
shown by normal pH monitoring of the distal
esophagus or the lack of response to high-dose
proton pump inhibitor medication [4].

Together with eosinophils, T lymphocytes
and mast cells can also be identified in the
esophageal inflammatory infiltrate using
specific immunostaining techniques. This
inflammatory infiltration shows histopatho-
logical changes in the esophageal structure
and various motor disorders objectively evalu-
ated by manometry that are responsible for the
patients’ symptoms.

The growing recognition of EoE in recent
years has led to a progressive rise in related inter-
national publications. This has helped to clarify
many aspects of its epidemiology and clinical
manifestations. Although light has been shed
on the physiopathology of EoE, there are some
questions that remain unanswered.

This article reviews the current knowledge
of the physiopathology of EoE in the published
literature and suggests new avenues for con-
ducting further research into its etiopathogenic
mechanisms.
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EoE as a digestive allergic disease

Eosinophilic esophagitis is considered to be an atopy-associated
inflammatory disorder. Allergies have been linked to its origin
for several reasons because most patients have a family history
of bronchial asthma or allergic rhinitis; atopic dermatitis; hyper-
sensitivity to drugs, food or airborne allergens; blood eosinophilia;
or elevated serum IgE levels (s-7], thereby leading to the use of the
term ‘allergic eosophagitis’ [s].

Positive skin-prick responses and radioallergosorbent test results
have generally been observed in patients with EoE who usually
respond in a satisfactory clinical and histopathological manner
to therapies used in other allergic diseases. In 1995 Kelly ez al.
provided firm evidence of the immunoallergic origin of EoE and
reported that the histological lesions and symptoms of pediat-
ric patients following elemental amino acid-based diets lacking
antigenic capacity had been resolved 9. The potential role of
airborne allergens must be considered in EoE, because seasonal
variations regarding its diagnosis have been correlated with the
seasonal pollen count [10].

From an epidemiological point of view, it could be said that
over the past few decades EoE has become increasingly prevalent
in numerous populations, in parallel to the rising incidence of
bronchial asthma and many others allergic diseases in common
geographical areas. Over the past 10 years, there has been an
18-fold rise in the prevalence of EoE in Australia [11) and a 35-fold
rise in Philadelphia, USA [12]. The hygiene hypothesis provided
a general explanation for the increase in EGIDs and allergic dis-
eases, parallel to a decrease in infectious diseases: reduced expo-
sure to microorganisms during childhood has modified the pat-
terns of gut microflora, leading to a change in the fine tuning of
T helper-cell (Th)1, Th2 and Treg responses. As a result, there
is an imbalance of the immune system and a predisposition to
develop allergic and autoimmune disorders that are triggered by
altered or missing innate immune cell activation [13].

Eosinophil accumulation & Th2 responses

A Th2-type response is associated with the pathogenesis of EoE
because T cells, IL-5 expression, eosinophils and positive IgE-
immunostaining were shown to characterize esophageal inflam-
matory infiltration [14]. Th2-type responses are mediated by Th
CD4 cells and driven by cytokines, such as IL-4, -5, -9 and -13,
whose potential role in EoE has been researched.

IL-5 plays an integral role in inducing eosinophilic inflamma-
tion [15-17]. It is an important factor to regulate the proliferation,
differentiation, survival and activation, not only of eosinophils, but
also of Th cell lymphocytes and mast cells in chronic allergic reac-
tions. IL-5 has also been clearly implicated in the physiopathology
of allergic asthma [16,17] and the fibrous remodeling phenomena
that occurs in bronchial [18] and cutaneous [19] inflammation.

Experimental murine models of EoE have shown that an
overactive Th2-mediated response is required to induce the dis-
order. Research involving transgenic mice that overexpressed
IL-5 showed an increase in circulating blood eosinophils and an
intense accumulation of eosinophils in the esophageal lamina
propria and small intestine, which was proportional to the serum

concentration of IL-5 [20,21] when stimulated with inhaled [22,23]
or epicutaneous allergens [24]. By contrast, IL-5-deficient mice did
not develop EoE when exposed to airborne allergens [23].

Moreover, the blood lymphocytes of patients with EoE pro-
duce significantly higher levels of IL-5 following stimulation
in vitro compared with normal controls [25]. Also, the percentage
of blood-circulating IL-5* CD4 T cells correlates with the severity
of esophageal tissue eosinophilia [26].

Even though some evidence has shown the central role of IL-5
in the molecular mechanisms of EoE, the anti-IL-5 humanized
monoclonal antibody mepolizumab appears to have a limited ther-
apeutic effect in EoE adult patients [27]. In a randomized placebo-
controlled double-blind trial, this drug significantly reduced the
eosinophil density of esophageal tissues by approximately 50%;
however, there was no further reduction in eosinophils once the
dosage was increased. Mepolizumab failed to modify mast cell or
T lymphocyte density in the esophageal mucosa, but changes in
the expression of molecules associated with esophageal remodel-
ing were reversed. EoE patients showed minimal clinical improve-
ment. As suggested by researchers, clinical improvement in EoE
could be determined by eosinophil tissue depletion, which might
require more than one targeting single molecule to be controlled
simultaneously [27]. In light of these data, the effect of IL-5 in
itself might not be enough to explain the molecular pathology
of EoE. We should consider the synergistic effect of other fac-
tors, particularly in a subgroup of patients who do not apear to
overexpress IL-5 [28].

Other Th2-type cytokines have also been studied in EoE.
IL-13, an immunoregulatory cytokine involved in several aller-
gic diseases, has been widely researched. IL-13 is expressed by
the blood eosinophils of patients suffering from several eosino-
philic inflammatory disorders including EoE [29] and has been
suggested as a major regulator of the molecular pathways lead-
ing to EoE. A 16-fold increase in IL-13 mRNA expression has
been observed in EoE patients compared with healthy subjects.
Moreover, human esophageal epithelial cell cultures stimulated
with IL-13 are capable of partially reproducing the character-
istic EoE transcriptome [30], which can be reversed after topical
steroid treatment in parallel to a significant reduction in IL-13
mRNA expression levels [30]. IL-13 also determined enhanced
gene transcription of the eosinophil-activating chemoattractants
eotaxin-1/CCL11 and eotaxin-3/CCL26 [31], operating through
the nuclear transcription factor STAT6 (which has a central
role in Th2 cell differentiation) [30]. Concordant results have
been obtained from murine models of EoE: intratracheal 1L-13
delivery induced experimental EoE [32], IL-13-deficient mice had
attenuated degrees of allergen-induced experimental EoE [24] and
mice with a targeted deletion of STATG are partially protected
from allergen- and IL-13-induced experimental EoE. All of these
results confirm the central role played by this cytokine in the
development of the disease.

Th2 lymphocytes are powerful activators of the production
of antibodies by B cells, especially IgE, through the stimulation
of IL-4 and -13 [33]. We have evidence of local IgE production
and class switching to IgE in the esophageal mucosa of EoE
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patients: recent research has shown an increased expression of
germline transcripts and IgE heavy chain compared with control
individuals [34].

The role of eotaxins in EoE

The potential role of eotaxins in the physiopathology of EoE was
recently analyzed. Eotaxins are a subfamily of chemokines with
eosinophil-selective chemoattractant activity and are composed
of three molecules named eotaxin-1, -2 and -3, which all interact
with the same CCR-3 receptor primarily found in these leuko-
cytes [35]. CCR-3 deficient mice were prevented from developing
experimental EoE [36] and human patients with EoE showed ele-
vated CCR-3 expression in peripheral blood eosinophils compared
with nonatopic controls [26].

Eotaxin expression is mainly induced by the Th2 cytokines
IL-4 and -13 [32.37]. Eotaxin-1/CCL11, which is ubiquitously
expressed in the digestive tract, is the most widely studied chemo-
kine. Its mRNA can be isolated from the mononuclear resident
cells in the lamina propria of the small intestine, which has the
highest number of gastrointestinal resident eosinophils in nor-
mal conditions. Eotaxin-1 appears to be essential for recruiting
eosinophils to the GI tract and has a tissue-specific effect [33],
whereas no increase in eotaxin-1 serum levels was observed in
EoE patients [39]. In this respect, eotaxin-1-deficient mice have
fewer eosinophils in all segments of the digestive tract, even when
they are stimulated with allergens and under-elevated levels of
IL-5 [22]. On the other hand, eotaxin-1 is required to develop
IL-13-induced experimental murine EoE, because tissue eosino-
philia is significantly lower in eotaxin-1-deficient mice compared
with wild-type mice [32].

Different studies have focused on eotaxin-2/CCL24 [40]
and especially on eotaxin-3/CCL26, which is the most highly
upregulated gene in EoE [3¢] and the single most overexpressed
gene in the esophageal epithelial cells of patients with the disease.
It has also been suggested that elevated levels of eotaxin-3 in the
esophagus could be helpful to distinguish EoE from GERD [41].

Certain data support the important role of eotaxin-3 in
the molecular basis of EoE: patients with EoE show higher
eotaxin-3 plasmatic levels than control subjects and the gene
expression of eotaxin-3 and its protein in esophageal tissue is
directly and closely related to tissue eosinophils and mast-cell
densities. Furthermore, a single nucleotide polymorphism (SNP;
+2496T>G, 1s2302009) in the eotaxin-3 gene has been associated
with disease susceptibility. This SNP locates at the 3" untrans-
lated region of the eotaxin-3 gene and may participate to main-
tain the mRNA stability (36]. However, since the potency of
eotaxin-1 as a ligand for CCR-3 appears to be ten-times greater
than that of eotaxin-3 [42], small changes in the gene expres-
sion of eotaxin-1 could also play an important role in recruiting
eosinophils towards the esophagus [23].

RANTES is another chemokine involved in inflammatory pro-
cesses, whose genetic expression seems to be slightly increased in
murine EoE compared with control epithelia [35.38] and also in a
series of children with EoE compared with healthy subjects [40].
Both RANTES and eotaxins are produced by inflammatory cells,

whereas they are not detected in epithelial cells of the normal
esophagus, although it was recently shown that IL-4 and -13 are
capable of selectively inducing the gene expression of eotaxin-3
in skin keratinocytes [43].

Epithelial function in EoE

The esophageal epithelium has a different histological structure
to the other organs of the digestive tract. Its flat epithelial cells are
arranged in different layers, it lacks specific secretory or absorptive
functions and looks like the mere lining of a duct. Also, the pres-
ence of resident cells in the innate immune system or lymphoid
aggregates is negligible in comparison with other more distal sec-
tions, which are characterized by companion bacteria and having
absorption functions. However, despite having the appearance of
a passage duct lining, in normal conditions, esophageal epithe-
lium has the same cell components as the surveillance mucosal
system [44]. Far from simply acting as a physical barrier, it was
recently acknowledged that the esophageal epithelium plays an
active role in regulating inflammatory responses in EGIDs in
general and particularly in EoE, allowing eosinophil—epithelial
cell crosstalk, as studied in other allergic diseases (e.g., asthma
and atopic dermatitis) [45]. The restriction of the inflammatory
infiltrate to the esophagus in EoE implies organ-specific homing
signals; intestinal epithelia are capable of releasing several che-
mokines as eotaxins that establish a differential local microen-
vironment directing eosinophils to specific organs [46]. Inversely,
eosinophils are capable of synthesizing and releasing potent bio-
logical mediators that impact epithelial cells, causing basal epi-
thelial cell proliferation [47] and dilated intercellular spaces [48].
This epithelial dysfunction could facilitate the uptake of under-
degraded allergens and perpetuate the inflammatory condition.
The mutual influences between epithelial cells and eosinophils
should be further investigated.

Fibrous remodeling in EoE

Eosinophilic inflammation of the airways leads to structural
changes in the bronchial wall known as bronchial remodeling.
This occurs in several ways implying metaplasia of the mucosal
glands, smooth muscle hypertrophy, subepithelial collagen depo-
sition (fibrosis) and angiogenesis [49]. All of these phenomena
cause impairment of the respiratory function. Fibrous remodeling
in EoE has important clinical implications as it could be associ-
ated with symptoms of dysphagia, and may explain and predict
future esophageal strictures and dysmotility.

Subepithelial fibrous remodeling in EoE has recently been
described. Research carried out on a murine model showed that
subepithelial fibrosis is caused by tissue eosinophilia induced by
IL-5 (s0]. EoE-associated fibrosis is related to esophageal eosino-
phil activation, as shown by eosinophil degranulation, which is
determined by immunohistochemical staining for eosinophilic
MBP [s1].

Eosinophil-released MBP has been found to increase the expres-
sion of FGF9 in biopsies of EoE patients. This cytokine, which
is implicated in the proliferative response to injury [47], correlates
with EoE-associated basal cell hyperplasia.
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Research carried out on children with EoE has equally shown
significant subepithelial fibrosis of the lamina propria compared
with normal controls or children with GERD, determined by
increased expression of TGF-B and its signaling factor phos-
phorylated Smad2/3 in eosinophils [52]. In addition, EoE is
associated with an increased number of activated blood vessels
expressing VCAM-1.

According to recent research, after 3 months of budesonide
therapy, the reduction in epithelial eosinophils was associated
with a significant reduction in esophageal remodeling, decreased
fibrosis, TGF-f and Smad2/3-positive cells and decreased
VCAM-1-related vascular activation [53].

However, since it is difficult to systematically perform a biopsy
on the lamina propria tissue of EoE patients, we are unaware
of its implications with regard to structural changes in esopha-
geal remodeling. Also, we do not have any data on the intensity
and reversibility of fibrous remodeling of the esophagus in adult
patients with EoE most exposed to structural changes due to
persistent eosinophilic inflammation.

Mast cell function in EoE
Research has shown increased mast-cell density of the muco-
sal inflammatory infiltrate of patients with EoE by as much as
20-times the level observed in normal patients [44]. Alchough
the role of this functionally complex cell type has been firmly
established in bronchial asthma and other chronic allergies,
much of the data implicating mast cells in the pathogenesis of
EoE has been considered indirect and inferential (54, although
it does indicate the central role played by mast cells [s5]: their
density correlates with the degree of eosinophilia in the epithe-
lium and decreases after effective treatment with topical steroids
in parallel to the number of eosinophils [44]. Mast cell activa-
tion has been shown through ultrastructural changes in their
cytoplasmatic granules detected by elec-
tronic transmission microscopy and posi-
tive immunostaining against IgE, and is
suggested as a factor that differentiates
EoE from GERD [s¢]. Overexpression
of various characteristic mast cell genes,
such as those coding for tryptase, chymase
and carboxypeptidase A3, have also been
observed in EoE, although with very differ-
ent expression levels [36], for example, some
mast cell-specific genes increased twofold
(chymase), whereas others increased up to
sixfold (tryptase) or 20-fold (carboxypepti-
dase A3), showing dissociation from the
threefold change in mast-cell levels. T-cell-
dependent mucosal mast cells are suggested
to be involved in the inflammatory pro-

Eosinophil

cess of EoF as a result of the expression of
tryptase but not chymase [36].

The most extensively studied mecha-
nism leading to mast cell activation and
degranulation is the antigen crosslinking

of IgE antibodies on their surface, resulting in the rapid release
of autacoid mediators, such as histamine, that increase vessel per-
meability. However, neither antihistaminic drugs nor mast-cell
stabilizers are effective in treating EoE patients [12]. Anaphylactic
phenomena have not been described in patients with EoE, in
whom histological damage is characterized by cell-mediated
damage rather than by tissue angioedema [57). A fourfold gene
overexpression of the high affinity IgE receptor FceRI has been
described in EoE [36], but available data show that, at least in
most cases of EoE, mast-cell activation does not appear to be
mediated by IgE. There are multiple immunologic- and non-
immunologic-mediated alternative mechanisms leading to the
release of mediators by mast cells, aside from IgE [ss].

In addition to their effector function, mast cells have an
increasingly recognized immunoregulatory function [ss].
Through H2 to H4 receptors, histamine can modulate immune
responses acting on dendritic cells and T lymphocytes [59.60].
Th2 cytokines released by mast cells define an environment
that helps allergic inflammatory processes [61], the recruitment
of T lymphocytes, the proliferation of eosinophils in bone mar-
row and induces B-cell class switching to IgE. Some of them,
such as IL-4, -5, -13 [30], GM-CSF and eotaxins, have been
widely implicated in the physiopathology of EoE [62]. Mast
cells by themselves could play a central role in orchestrating
inflammation [63].

Available evidence concerning the role played by mast cells
alongside eosinophils in the epithelial inflammatory infiltrate
of EoE supports the idea that their function could be of consid-
erable importance in its physiopathology. Interaction between
both cell types could, therefore, be feasible and it is suggested
that this interaction could act as a feedback loop that increases
the inflammatory response (Ficure 1). These possibilities require
further research.

Antigen exposition

IL-4, -5, -6, -13
Histamine
GM-CSF
Eotaxins
TNFa
Condraitine, ...

Mast cell

Figure 1. Mast cell immunoregulatory functions could define a molecular
environment promoting inflammation and cell ‘crosstalk’ between mast cells
themselves, eosinophils and T lymphocytes.
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Expert commentary: unresolved aspects & proposed
new research methods

Despite the extensive knowledge acquired in recent years, vari-
ous mechanisms causing EoE and their contribution to clinical
manifestations need to be further clarified. Available data pre-
sented so far show that Th2-type inflammatory pathways are
involved in the origin of the disease, which are mainly mediated
by CD4* helper T lymphocytes. However, the lymphocyte infil-
trate in EoE is predominantly CD8" [44,64], which is implicated
in MHC class I-restricted cytotoxic responses (Thl), a function
that has not yet been researched in EoE.

Also, Thl-mediated immune responses have not been system-
atically analyzed in EoE, and evidence shows that this inflam-
matory pathway could have a potential role. The contribution
of Thl profile cytokines (of which IFN-y and TNF-a. are clear
exponents) to the physiopathology of the disease is controversial.
Straumann ez /. found an increased expression of TNF-a in the
esophageal biopsies of eight adult EoE patients [14], but the anti-
TNF-a antibody infliximab did not have a beneficial effect on
inflammation or symptoms in adults [65]. Gupta ez al. reported
an overexpression of the /FN-y gene in the esophageal epithelium
of a series of children affected by this disease [40]. We should,
therefore, consider that the inflammatory cascade mediated by
Thl could also play a role in the pathogenesis of EoE, at least
at a local level, since the production capacity of TNF-a by the
blood lymphocytes of EoE patients did not increase compared
with control subjects [26,66]. Conceptually, Thl cytokines could
act as counter-regulators of Th2 reactions, but the concurrent
expression of Th1 and Th2 cytokines could exacerbate the symp-
toms, mainly in chronic processes [58]. This suggests that once a
Th2 cell response has been established, Thl counter-regulation
is more complex.

Although similarities between EoE and bronchial asthma
have been reported (67], including several common physiological
mechanisms, some recently described EoE characteristics also
suggest that it may be related to other primary digestive patholo-
gies, especially GERD, inflammatory bowel disease and celiac
disease. With regard to GERD, recent research has suggested
that there is a bidirectional relationship between both diseases.
Although the pathophysiology and gene expression patterns of
EoE and GERD are clearly different [36], motor disturbances
associated with EoE could determine impaired esophageal clear-
ance and GERD symptoms. It has also been proposed that acid-
suppressive medication could lead to the development of EoE.
In this respect, food allergens are not degraded when gastric
fluid pH is raised to levels commonly found in the stomachs
of patients treated with proton pump inhibitor drugs, which
might facilitate the uptake of underdegraded peptide allergens
by increasing gastrointestinal mucosal permeability [¢8]. The
complete allergen must be present to induce immediate IgE-
mediated allergic responses, while the activation of T lympho-
cytes only needs the presence of specific peptides [69]. Peptides
that do not contain epitopes for IgE recognition but which pre-
serve those recognized by T cells are generated during the diges-
tive process [70]. These peptides are capable of inducing strong

inflammatory responses mediated exclusively by T cells [71], both
local and systemic, without any previous IgE-mediated events.
When faced with re-exposure to the antigen in the esophageal
mucosa, sensitized lymphocytes organize the eosinophil inflam-
matory response without the involvement of IgE [s8]. The com-
plex relationship between EoE and GERD must be clarified
through further research.

Several genes are involved in EoE, specifically those coding
for eotaxin-3 and TGF-f. A SNP in the eotaxin-3 gene has been
associated with disease susceptibility [36], another SNP in the
promoter of the 7GF-BI gene has been linked to reduced esoph-
ageal remodeling following topical steroid treatment (s3], and
familial cases of EoE have also been commonly reported [72.73].
Consequently, EoE has a moderate genetic component, which
could be related to other inflammatory gastrointestinal diseases.
Emerging evidence associating EoE with celiac disease should be
investigated [74,75].

Five-year view

Experience has taught us that EoE is a complex disease involving
a large number of cells, molecules and genes. Rather than being
unique, EoE could be a clinical and evolutionary spectrum in
each individual patient. Eosinophilic infiltration of the esophagus
could also represent the ultimate common phenotype resulting
from the convergence of different activation forms of inflamma-
tion, which cannot be identical in each case [57]. Aside from its
relationship with bronchial asthma and antigen exposure (which
has not been able to provide an explanation for nonallergic cases of
EoE), over the next few years, we will improve our knowledge of
the relationship between EoE and other primary digestive muco-
sal immunity disorders, especially inflammatory bowel disease
and celiac disease. The three diseases have similar geographical
distribution, are becoming increasingly prevalent, have an impor-
tant genetic load and are immunological tolerance disorders of
the gut to antigens.

The specific interaction of food and/or inhaled antigens in
genetically predisposed individuals, together with possible
changes in mucosal immune mechanisms determined by chronic
acid exposure, lead to esophageal eosinophilic inflammation and
its related symptoms. Defining the range of each factor in this
equation and their relevance in the final formula are key for
developing studies and therapies adapted for each patient in the
near future.
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Key issues

Eosinophilic esophagitis (EoE) is pathophysiologically related to allergies and has a Th2-type inflammatory response in common with
bronchial asthma, characterized by IL-5, IL-13 and eotaxin expression.
IL-5 is shown to play a central role in animal models of EoE, but anti-IL-5 therapy only had a partial histological effect on human
patients, with minimal clinical benefits. Synergistic effects with other cytokines and chemokines, especially IL-13, and even the

possibility of different inflammatory cascades not dependent on IL-5, should be considered.

Eotaxin-3 is the single most overexpressed gene in the esophageal epithelial cells of EoE patients and a single nucleotide polymorphism
in the gene encoding the chemokine has been associated with disease susceptibility. Cooperation between systemic Th2-type immunity
and an enhanced effect of eotaxin-3 on its CCR-3 receptor have been suggested in the basic pathogenesis of EoE.

Fibrous remodeling of the esophageal lamina propria has been demonstrated in EoE, which has high clinical relevance determined by
TGF-B expression and is associated with an increased number of activated blood vessels expressing VCAM-1.

The role of mast cells in EoE must be considered as this cell type seems to be a constant component accompanying eosinophils in the
esophageal inflammatory infiltrate. The interaction between both cell types that could increase the inflammatory response should be

taken into account.

A complex bidirectional relationship between EoE and gastroesophageal reflux disease (GERD) has been suggested: aside from motor
disturbances associated with EoE determining impaired esophageal clearance and GERD symptoms, a possible pathophysiological role
in facilitating antigen uptake by increasing mucosal permeability has been attributed to anti-GERD therapies.
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