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ABSTRACT

Eosinophilic esophagitis (EoE) is an emerging chronic esoph-
ageal disease, first described in 1993, with a steadily increasing
incidence and prevalence in western countries. Over the 80’s and
early 90’s, dense esophageal eosinophilia was mostly associated
gastroesophageal reflux disease (GERD). For the next 15 years, EoE
and GERD were rigidly considered separate entities: Esophageal
eosinophilia with pathological acid exposure on pH monitoring
or response to proton pump inhibitor (PPI) therapy was GERD,
whereas normal pH monitoring or absence of response to PPls was
EoE. Updated guidelines in 2011 described a novel phenotype, pro-
ton pump inhibitor-responsive esophageal eosinophilia (PPI-REE),
referring to patients who appear to have EoE clinically, but who
achieve complete remission after PPI therapy. Currently, PPI-REE
must be formally excluded before diagnosing EoE, since 30-40 % of
patients with suspected EoE are eventually diagnosed with PPI-REE.
Interestingly, PPI-REE and EoE remain undistinguishable based on
clinical, endoscopic, and histological findings, pH monitoring, and
measurement of tissue markers and cytokines related to eosinophilic
inflammation.

This review article aims to revisit the relatively novel concept of
PPI-REE from a historical perspective, given the strong belief that
only GERD, as an acid peptic disorder, could respond to the acid
suppressing ability of PPI therapy, is becoming outdated. Evolving
evidence suggests that PPI-REE is genetically and phenotypically
undistinguishable from EoE and PPI therapy alone can almost
completely reverse allergic inflammation. As such, PPI-REE might
constitute a subphenotype of EoE and PPI therapy may be the
first therapeutic step and diet/ steroids may represent step up
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therapy. Possibly, the term PPI-REE will be soon replaced by PPI-
responsive EoE. The mechanism as to why some patients respond
to PPI therapy (PPI-REE) while others do not (EoE), remains to be
elucidated.
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ABBREVIATIONS

EoE: Eosinophilic esophagitis.

GERD: Gastroesophageal reflux disease.

IL: Interleukin.

PPI: Proton pump inhibitor.

PPI-REE: Proton pump inhibitor-responsive esophageal
eosinophilia.

STATG6: Signal transducer and activator of the transcrip-
tion 6.

INTRODUCTION

Eosinophilic esophagitis (EoE) is a chronic, immune/
antigen-mediated esophageal disease characterized clini-
cally by symptoms related to esophageal dysfunction and
histologically by eosinophil-predominant inflammation
(1). Since the first descriptions in the early 1990s (2,3),
it has become an emerging cause of esophageal symp-
toms worldwide. Currently, it represents the second most
common cause of esophageal inflammation after gastro-
esophageal reflux disease (GERD) and the leading cause of
dysphagia and food impaction in children and young adults
(4). Furthermore, its incidence has steadily risen (4) and
prevalence rates have been consistently reported in Europe
and the USA in the 44 to 56 cases per 100,000 inhabitants
range (5,6), comparable to that of pediatric Crohn’s disease
in western countries.
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Rapid advances in the diagnosis and management of EoE
have been accomplished over the last seven-year period, as
reflected by updated consensus guidelines in 2007, 2011
and 2013 (1,7,8). One of the major breakthroughs has been
the description of a new potential disease phenotype, pro-
ton pump inhibitor-responsive esophageal eosinophilia
(PPI-REE) (1). This novel phenotype refers to patients with
symptoms and histological findings suggestive of EoE who
achieve complete remission on PPI therapy. The categoriza-
tion of PPI-REE has led to significant changes in the way we
usually view and study esophageal eosinophilia, as it differs
from earlier data suggesting that the presence of intraepithe-
lial esophageal eosinophils was pathognomonic for GERD
(9-12). Views of PPI-REE continue to evolve from plac-
ing a rigid distinction between GERD and EoE in 2007 (7)
to more recent evidence suggesting that PPI-REE and EoE
may be closely related and that GERD may be a co-factor
for EoE in some patients. This review aims to describe the
history of PPI-REE and to summarize potential pathogenetic
pathways proposed to explain responsiveness to PPI therapy.

HISTORICAL OVERVIEW OF PPI-REE
The rapidly evolving diagnostic approach to esophageal

eosinophilia over the last three decades is summarized in
figure 1.

1977-1992: Esophageal eosinophilia is almost
pathognomonic for GERD

In 1977 and 1978, the first reports of eosinophilic inflam-
mation of the esophageal epithelium in two adults with dys-
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Fig. 1. Historical evolution of diagnostic assumptions made for
esophageal eosinophilia, depending on responsiveness to PPl therapy,
over the last four decades.
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phagia and no GERD symptoms were published (9,10). Over
the following few years, isolated case reports described addi-
tional similar findings in adults and children (11-13). All of
these case reports were attributed to a variant of eosinophilic
gastroenteritis. During the 1980°s and early 90’s, however,
a number of reports associated intraepithelial eosinophils in
esophageal biopsy specimens with GERD (14-17). Therefore,
the significance of esophageal eosinophilia was underappreci-
ated since most pathologists viewed the presence of intraepi-
thelial esophageal eosinophils as pathognomonic for GERD.
In addition, obtaining esophageal biopsies was not a standard
part of adult gastroenterology practice.

In 1993, the first series on EoE as a distinct entity,
made up of 11 adults with dysphagia, normal acid expo-
sure on pH monitoring and dense esophageal eosinophilia
(> 20 eos/HPF) was reported (2). Seven patients had food
hypersensitivity, and all required advanced intervention
(dilation and/or steroids in one case) for resolution of
symptoms. The authors cautioned about automatically
attributing esophageal eosinophilia to GERD.

1993-2007: Esophageal eosinophilia responsive to PPI
therapy is GERD

Despite several seminal reports on EoE as a novel entity
in 1993 and 1994 (2,3), as well as the first description of the
efficacy of dietary modifications (elemental diet) to induce
remission of EoE in 1995 (18), EoE was initially viewed as
arare disease and it did not gain recognition in the scientific
community for a decade. Starting around 2003, as studies
on EoE began to populate the literature, the first consensus
guidelines report on eosinophilic esophagitis (EoE) was
published in 2007 by the First International Gastrointesti-
nal Eosinophil Research Symposium (FIGERS) Subcom-
mittees (7). Diagnostic criteria proposed for EoE included:
a) Symptoms of esophageal dysfunction, mainly dyspha-
gia/food impaction; b) esophageal eosinophilic infiltration
(> 15 eos/HPF); and c) either absence of response to proton
pump inhibitor (PPI) therapy or demonstration of normal
esophageal acid exposure on pH monitoring. Therefore,
it was suggested that either a response to PPI therapy or
increased acid exposure on pH monitoring were consistent
with gastroesophageal reflux disease (GERD). The premise
underlying this recommendation was that GERD, as an acid
peptic disorder, responded to the acid suppressing ability of
PPI treatment. An illustrative example is provided in 2006
with the first case reports of what would now is recognized
as PPI-REE, in which two children and an adult with clini-
cal, endoscopic and histological data suggestive of EoE
demonstrated complete resolution of esophageal eosino-
philia in response to PPI therapy (19). Interestingly, the
authors concluded that “while these patients’ presentation
was highly suggestive of allergic esophagitis, their symp-
toms, and the gross and histologic esophageal abnormalities
normalized following treatment with a PPI, implicating acid

REev Esp EnrerM DiG 2015; 107 (1): 29-36
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reflux as the underlying cause”. By that time, however, some
visionary authors raised the possibility that a rigid distinc-
tion between GERD and EoE based upon PPI responsive-
ness might be too simplistic, given the potential mechanisms
of interaction between these disorders (20). In fact, these
authors recommended a systematic trial of PPI therapy in
all patients with an EoE phenotype (as we do today), pro-
posing that a response to PPI therapy would not preclude a
diagnosis of EoE. For the period between 2008 and 2010,
several small series or case reports in children and adults
also highlighted the existence of symptomatic patients who
met clinical, endoscopic and histological criteria for EoE
with complete clinicopathologic remission on PPI therapy
(21-23). Additionally, no differences in the rate of therapeu-
tic response were observed when comparing esomeprazole
to topical steroids in adults with a diagnosis of EoE based
on the presence of esophageal eosinophilia (24).

2011: The description of PPI-REE as a new phenotype

In 2011, the first prospective series was reported evalu-
ating the efficacy of PPI therapy in 35 patients with upper
GI symptoms and esophageal eosinophilia > 15 eos/HPF
(25). Twenty-six patients (75 %) had a clinicopathologic
remission on treatment with a PPI, including complete
remission in 50 % of the patients with a typical EoE pheno-
type (dysphagia and/or food impaction plus typical endo-
scopic findings). Patients with EoE and PPI-REE were
undistinguishable at baseline by clinical, endoscopic and
histologic features. Of note, neither negative nor positive
pH monitoring adequately predicted the favorable response
to PPT’s, questioning the ability of esophageal pH monitor-
ing to discern between GERD and PPI-REE.

The description of this new phenotype, PPI-responsive
esophageal eosinophilia (PPI-REE), was acknowledged as
one of the major advances in EoE research in the updated
2011 consensus recommendations for EoE (1).

2014: PPI-REE is here to stay, likely as an EoE phenotype

During the past three years, several large series from the
USA and Europe have confirmed PPI-REE as a common

phenotype among patients with suspected EoE (26-28).
The prevalence of PPI-REE in these series ranges from
35 % to 43 %, stressing its importance in clinical practice
(Table I). As such, a PPI trial before arriving at a diagnosis
of EoE is currently mandatory in order to avoid unneces-
sary therapeutic interventions in PPI-REE, such as topical
steroids or elimination diets. This, as well as the distinc-
tion between EoE and esophageal eosinophilia, was high-
lighted in the recently published third iteration of clinical
guidelines (8).

THE CHALLENGE OF DISTINGUISHING EoE
AND PPI-REE

Because a PPI trial followed by a diagnostic endoscopy
is required before a diagnosis of EoE is confirmed (1,8),
it would be ideal to be able to differentiate EoE from PPI-
REE at baseline prior to this PPI trial. Accordingly, there
have been a number of efforts aiming to distinguish EoE
from PPI-REE.

Clinical, endoscopic and histologic features

At the present time, three studies have failed to find dis-
tinguishing baseline clinical, endoscopic and histological
features between patients ultimately found to have EoE or
PPI-REE after a PPI trial (25,27,29).

Esophageal pH monitoring

In 2007 EoE guidelines, pH monitoring results were
acknowledged as a key diagnostic tools to distinguish
EoE from PPI-REE. Nevertheless, we currently know that
response to PPI therapy is not accurately predicted by the
presence or absence of pathological esophageal acid expo-
sure. It is important to emphasize that PPI responsiveness
is significantly higher in patients with documented GERD
when compared to those with no GERD on endoscopy/pH
monitoring (70 % vs. 29 %, p < 0.001), as shown in the first
systematic review on PPI-REE (30). The results of the main
studies addressing this issue are shown in table II, high-

Table I. Series in children and adult patients with suspected EoE at baseline, from Europe and USA, showing consistent rates

of PPI-REE
n Subjects Histological remission rate on PPl therapy PPl dose
Dranove JE, 2009, USA (23) 43 Children 40 % 1 mg/kg/day
Molina-Infante J, 2011, Spain (25) 35 Adults 50 % Rabeprazole 20 mg bid
Vazquez-Elizondo G, 2013, USA (26) 36 Adults 36 % Omeprazole 20 mg bid
Dellon ES, 2013, USA (27) 68 Adults 35 % PPI 20-40 mg bid
Molina-Infante J, 2014, Spain (28) 53 Adults 43 % Omeprazole 40 mg bid
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Table Il. Studies evaluating histologic remission rate on PPl therapy in patients with symptomatic esophageal eosinophilia,
depending on pH monitoring results

Positive pH monitoring or erosive esophagitis

Negative pH monitoring

Overall (30)

Dranove JE 2009, USA (23)
Molina-Infante J, 2011, Spain (25)
Francis DL, 2012, USA (31)
Moawad FJ, 2013, USA (32)

70 % 29 %
7/17 (41 %)
24/29 (82 %)
11/18 (61 %) -
4/4 (100 %)

5/11 (45 %)
2/6 (33 %)

3/17 (18 %)

lighting that response to PPI therapy may occur with either
normal or pathologic esophageal pH monitoring (30-32).

Tissue markers and cytokines associated
to esophageal eosinophilia

More recently, immunohistochemical expression of
markers of eosinophilic infiltration and associated inflam-
matory cells (major basic protein, eotaxin-3 and tryptase)
(33) and gene expression of Th2 chemokine (eotaxin-3)
and cytokines (interleukin (IL) (IL-5) and IL-13) (28)
failed as well to distinguish between PPI-REE and EoE
patients.

Gene expression

Identification of candidate genes has been a major step
to understand the molecular pathogenesis of EoE (34). The
EoE diagnostic gene panel (EDP) has shown a 96 % sensi-
tivity and 98 % specificity to distinguish patients with EoE
in remission from controls, as well as identifying patients

Gastro-esophageal || EoE hallmark Atopy and
reflux disease* gene signature || allergen exposure?

Anomalous Th2
cytokine-mediated
inflammatory response?

Epithelial barrier
impairment allowing
exposure to food antigens?

A
Y

Partial restoration of
esophageal mucosal
integrity

$

PPI therapy leading to
clinical and histologic
remission

Complete reversal of
allergic inflammation
gene expression

A
Y

*Either normal or pathological esophageal pH monitoring

Fig. 2. Interplay between potential pathophysiological mechanisms and
therapeutic effects of PPI therapy in PPI-REE.

exposed to glucocorticoids and likely to have relapse after
treatment (35). A recent study has been the first to evalu-
ate differences in EDP between untreated 28 EoE and 36
PPI-REE patients from 5 US centers (36). Of note, the
gene upregulation and downregulation pattern compris-
ing the EoE hallmark gene signature was also present in
PPI-REE samples at baseline, including increased CCL26
levels for eosinophil chemotaxis, CPA3 levels for mastocy-
tosis, IL-13 responding MUCH4 levels, and POSTN levels
for tissue remodeling (36). In addition, molecular signa-
ture and mastocytosis of untreated PPI-REE were almost
reversible by using PPI monotherapy, in concordance with
other recent study demonstrating that PPI therapy in PPI-
REE downregulated eotaxin-3 and Th2 cytokines gene
expression in esophageal tissue, similarly to that seen in
steroid-responsive EoE (28).

ADVANCES IN UNDERSTANDING PPI-REE
PATHOPHYSIOLOGY

The prevailing hypothesis to explain PPI-REE has been that
coexisting GERD might be the priming event, allowing the
potential entry of food derived allergenic molecules through
acid-induced epithelial barrier damage (20). Thus, GERD-
induced epithelial damage could expose the deeper layers of
the esophageal squamous epithelium to antigens that ordinar-
ily could not penetrate a normal mucosa. This in turn could
lead to facilitated recognition of antigens by antigen presenting
cells. However, emerging evidence demonstrates that EoE and
PPI-REE groups might be even more closely related as PPI
therapy not only restores esophageal epithelial integrity, but
may also blunt the inflammatory pathway by downregulation
of gene expression of Th2 chemokines and cytokines (28,36).
A summary of the interplay between potential pathophysi-
ologic mechanisms and PPI therapeutic effects in PPI-REE
is displayed in figure 2.

PPI partially restores epithelial barrier function
of the esophageal mucosa
Although the restoration of the esophageal epithe-

lial barrier has been the most accepted hypothesis to

REev Esp EnrerM DiG 2015; 107 (1): 29-36
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explain the existence of PPI-REE, the first study objec-
tively addressing this issue in EoE was published just
some months ago (37). Sixteen patients with esopha-
geal eosinophilia > 15 eos/HPF were compared to elev-
en controls at baseline. Esophageal mucosal integrity
was measured in the distal esophagus, in vivo with a
through-the-scope electrical tissue impedance spec-
troscopy probe during endoscopy, and in vitro with
2 biopsies for electron microscopic analysis of dilated
intercellular spaces and 4 biopsies for measuring tran-
sepithelial electrical resistance and transmucosal flux of
fluorescently-labelled molecules sized 0.3 and 40 kDa
(similar to size of food allergens) in Ussing chambers.
In patients with esophageal eosinophilia, all measure-
ments of mucosal integrity were significantly impaired
when compared to controls. Patients with esophageal
eosinophilia were then given omeprazole 40 mg twice
daily and reevaluated 8 weeks later. After acid-suppres-
sive therapy, mucosal integrity was partially restored
in PPI-REE, but not in EoE patients. The authors con-
cluded that mucosal integrity impairment in PPI-REE
might be due to GERD, whereas it might be related to
inflammatory cell recruitment in EoE. Therefore, this
study suggests that exposure of esophageal epithelium
to refluxed acid in PPI-REE patients, due to epithelial
barrier impairment, may be the first “hit” in the develop-
ment of esophageal eosinophilia.

Can GERD be due to cytokine-mediated damage
from a Th2 immune response?

Reflux esophagitis is believed to be caused by the direct
caustic effects of refluxed gastric acid on esophageal epi-
thelial cells. In 2009, a provocative experimental study
demonstrated that GERD caused esophageal inflammation
through a cytokine-mediated mechanism rather than direct
epithelial injury (38). In this study, the authors observed
that after surgical induction of reflux, the first histologic
inflammatory response detected was a lymphocytic infil-
tration of the submucosa which progressed to the mucosal
surface. Interestingly, mucosal erosions did not appear
until postoperative week 4. These findings suggested that
reflux esophagitis develops primarily as an immune-related
injury rather than solely as a caustic chemical injury. In
this regard, a recent experimental study has shown that
eotaxin-3 expression in GERD and EoE cell cultures is
similar when stimulated with Th2 cytokines (39), raising
the possibility that in atopic patients at risk for EoE, injury
induced by reflux may be diverted to an alternate inflam-
matory pathway (Th2 immune response) rather than that
typical of erosive esophagitis (Th1 immune response). This
hypothesis would explain both the absence of distinguish-
ing features with EoE and response to PPI therapy in PPI-
REE. However, more data are needed to fully assess this
pathway.
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Effects of PPI therapy on esophageal eosinophilia

Eotaxin-3 is a potent eosinophil chemoattractant that
plays a key role in trafficking eosinophils to the esophagus
in EoE. The expression of eotaxin-3 is stimulated by Th2
cytokines, such as IL-4, IL-5 and IL-13 (normally over-
produced in allergic diseases), whose effects are mediated
by the signal transducer and activator of the transcription
(STAT) 6 signaling pathway (40,41).

Emerging translational research has recently demon-
strated that PPIs might blunt eosinophil recruitment, inde-
pendent of their acid suppressive effect. In 2009, PPIs were
shown to inhibit in vitro IL-4 and IL-13 signaling STAT6
in murine asthma, reducing significantly the presence of
inflammatory cells in bronchoalveolar lavage fluid and lung
sections, including eosinophils (42). In 2013, an experi-
mental study demonstrated that omeprazole blocked Th2
cytokine-stimulated eotaxin-3 expression in esophageal
squamous cell cultures from both GERD and EoE patients
(39). The same group has subsequently reported that inhi-
bition of IL-4 and IL-13 stimulated eotaxin-3 expression
in EoE esophageal cells is mediated through blocking
STATG6 (43). As these experiments are conducted using in
vitro cultured esophageal epithelial cells, the observed PPI
effects were independent of their effects on gastric acid
production. Overall, these latter studies suggest PPIs can
have anti-inflammatory actions independent of their effects
on acid-secretion and cast doubt on the assumption that a
positive response to PPI therapy necessarily establishes a
diagnosis of GERD. Supporting this line of investigation,
a recent study has demonstrated for the first time in vivo
that PPI therapy in PPI-REE significantly downregulates
gene expression of Th2-inflammatory markers in the distal
and proximal esophagus, similarly to findings observed
in EoE patients after topical steroids (28). Additionally, a
recent study has also shown the ability of PPI therapy to
nearly reverse gene expression associated with PPI-REE
particularly that associated with classic features of allergic
inflammation (36).

APART FROM RESPONSIVENESS TO PPI
THERAPY, IS THERE ANY DIFFERENCE
BETWEEN EOE AND PPI-REE?

Evolving evidence, showing EoE and PPI-REE are
genetically and phenotypically undistinguishable, now
questions whether PPI-REE and EoE are two different dis-
eases, as summarized in a recent editorial (44). It may be
counterintuitive to define an EoE subtype by responsive-
ness to PPI therapy and preferable to define it by clinical
and mechanistic characteristics, features that are appearing
to be more and more similar to classic EoE. For example,
it has been pointed out that we do not define Crohn’s dis-
ease responsive to azathioprine as a different entity than
Crohn’s disease that responds to infliximab. Similarly, it
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is tempting to approach EoE as a disease in which use of
PPI’s is the first step in treatment and diet and steroids
represent step up therapy, especially when no major patho-
physiologic differences between PPI-REE and EoE have
yet to be found. Therefore, the time to rename PPI-REE
as PPI-responsive EoE might be near.

FUTURE PERSPECTIVES IN PPI-REE

A main current issue with PPI-REE is that we do not
understand why among patients with identical genotypic
and phenotypic presentations, some patients respond to
PPI's (PPI-REE) yet others do not (EoE). Following the
lead of other diseases, there may be genomic differences or
subtle variations in disease pathways that explain therapeu-
tic response and prognosis. In the aforementioned article
on genetic differences between EoE and PPI-REE, KCNJ2
(potassium inwardly-rectifying channel, subfamily J, mem-
ber 2/Kir2.1) became the only gene with significant differen-
tial expression between both disorders (36). KCNJ?2 resulted
in 72 % sensitivity and 72 % specificity to predict PPI-REE-
pre versus EoE. KCNJ2 encodes the potassium channel
Kir2.1, which is abundant in gastrointestinal mucosa and
colocalizes with the H1-K1-ATPase/proton pump. There-
fore, the authors propose a potential interaction between this
potassium channel and proton pump in the upper gastroin-
testinal epithelium to explain PPI-REE.

Another important unsolved issue is to ascertain whether
PPI-REE and EoE also share a similar natural history and
long-term management. EoE has been demonstrated to be
a chronic disease with persistence of symptoms and inflam-
mation over years (45). Furthermore, long-standing eosino-
philic inflammation may increase the risk of esophageal
fibrotic remodeling with subsequent stricture formation. A
recent study nicely showed how the prevalence of esopha-
geal strictures correlates with the duration of untreated dis-
ease (46). Eosinophils, eotaxin-3 and Th2 cytokines (IL-5
and IL-13) have been shown to be necessary for this esoph-
ageal tissue remodeling in EoE. In addition, swallowed
topical corticosteroids and dietary interventions not only
reduce this inflammation, but may prevent and even reverse
this fibrotic remodeling process in the long run (47). In this
respect, eosinophil-related inflammation markers in PPI-
REE are undistinguishable from EoE at baseline (28,33)
and PPI therapy has been shown to significantly downregu-
late gene expression of Th2 inflammatory mediators in PPI-
REE (28). As such, there is concern that PPI-REE and EoE
might share a similar risk of fibrostenotic complications if
untreated and a hope that PPI therapy might impact this
natural history in PPI-REE as well.

The need for long-term efficacy of PPI therapy in PPI-
REE patients, the required PPI dose and duration, and the
use of CYP2C19 genotype for dosing remain as of yet
unknown. Two small retrospectives series of patients have
shown that children with PPI-REE may eventually progress
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to EoE (48,49). A first attempt to answer these questions has
been recently presented in abstract form (50). In forty PPI-
REE patients, acid suppressive therapy was progressively
tapered based on clinical symptoms and maintained at the
lowest dose with the target endpoint of clinical remission,
with a follow-up endoscopy performed at 12 months or lon-
ger. Sustained clinico-histological remission on low-dose
maintenance PPI therapy was observed in 64 % of adult
PPI-REE patients. A majority of relapsers showed recurrent
eosinophilic inflammation limited to the distal esophagus,
which resolved after PPI-dose intensification. Therefore, it
might be uncommon for adult PPI-REE patients to fully
lose PPI response and be reclassified as EoE. Undoubtedly,
further studies are required in this field to clarify the long-
term management for PPI-REE patients.

KEY POINTS

— From a historical point of view, both esophageal
eosinophilia and response to PPI therapy have long
been considered almost pathognomonic for GERD.

— Over the past seven years, the advent of EoE has
dramatically changed our way of diagnosing patients
with symptomatic esophageal eosinophilia, albeit PPI
response was still considered suggestive of GERD.

— The formal description of PPI-REE in 2011 has
made it even more complicated, as neither esopha-
geal eosinophilia nor response to PPI therapy can no
longer be considered as pathognomic for GERD.

— At the present time, clinical, endoscopic, histologic,
pH monitoring, tissue and genetic markers have failed
to distinguish EoE and PPI-REE.

— Therefore, PPI-REE might constitute a subphenotype
of EoE with a clinical management more similar to
EoE rather than GERD. PPI therapy may be consid-
ered the first step in treatment for EoE and diet/ste-
roids may represent step up therapy.

— The mechanisms as to why among patients with an
identical baseline genotypic and phenotypic expres-
sion, some respond to PPI therapy (PPI-REE) while
others do not (EoE), remain yet to be elucidated.

— PPI therapy partially restores impaired esophageal
mucosal integrity in PPI-REE, but not in EoE, under-
scoring the potential role of GERD in PPI-REE patients.

— PPI therapy downregulates both EoE diagnostic panel
and eotaxin-3 and Th2 cytokines gene expression in
PPI-REE patients, in a similar way to that seen in
experimental studies showing anti-inflammatory
effects of PPI therapy.
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