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Opinion statement

Eosinophilic esophagitis (EoE) is recognized as an increasingly common cause of chron-
ic and recurrent esophageal symptoms that significantly impact quality of life and may
occasionally result in severe complications in both pediatric and adult patients. The
disease is triggered and maintained by exposure to food antigens in most patients,
with an additional role proposed for airborne allergens. Different diet-based ap-
proaches focused on restricting potentially offending foods have proven to be effective
long-term therapies for EoE. Dietary therapy is thus an attractive, yet challenging
treatment option that should be considered for all pediatric and adult EoE patients.
However, limitations related to food restriction, patient willingness to undergo repeat-
ed endoscopies and biopsies, and the variable results of allergy testing imply that di-
etary management is for the most part currently restricted to highly motivated
healthcare providers treating highly motivated patients reluctant to utilize drug-based
therapy on a chronic basis. Pharmacological therapies for EoE mainly comprise
swallowed topical steroids, especially fluticasone propionate and budesonide, which
were originally developed to treat bronchial asthma and are now extensively used
“off label” in EoE patients. In fact, topical steroids currently constitute the prevailing
therapeutic option and will probably continue to do so in the near future; indeed, sev-
eral randomized clinical trials are currently underway to test these drugs for approval as
the first pharmacological agents for EoE patients. Immunomodulators and several anti-
allergic agents must be further assessed as therapeutic alternatives for refractory cases
or patients with complications. Endoscopic dilation represents the third pillar in the
therapeutic management of EoE patients, since they frequently present reductions in
the esophageal caliber as a result of collagen deposition and a progressive fibrous
remodeling process promoted by chronic eosinophilic infiltration. Dilation provides
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at least temporary symptom relief with similar complication rates to esophageal
strictures from a different origin. However, although repeated endoscopic dilation
has sometimes been used as the sole therapy for EoE, it best constitutes an adju-
vant therapy along with dietary or pharmacological-based interventions, especially
since dilation has no effect on the underlying esophageal inflammation. Current
therapeutic management of EoE varies widely, with physician experience being a
major explanatory factor. New evidence from ongoing research on EoE should thus
seek to define a common treatment algorithm to optimize EoE patient management.

Introduction

Eosinophilic esophagitis (EoE) is a chronic inflammato-
ry condition that has emerged over the past 2 decades as
one of the most common causes of upper gastrointesti-
nal (GI) symptoms in both children and adults. The dis-
ease has been defined by a consensus panel of experts as a
chronic, immune/antigen-mediated esophageal disease
characterized clinically by symptoms related to esopha-
geal dysfunction and histologically by eosinophil-
predominant inflammation. As the disease is restricted
to the esophagus, other causes of esophageal eosinophilia
should be ruled out, especially proton pump inhibi-
tor-responsive esophageal eosinophilia (PPI-REE) [1e].
The natural history of EoE has become more de-
fined in the last few years. It is already known that
in the absence of treatment, the esophageal inflamma-
tion and its derived symptoms usually persist from
childhood into adulthood, significantly reducing the
health-related quality of life (QoL) of affected individ-
uals [2ee, 3]. The natural course of the disease during
adulthood is characterized by persistent dysphagia and
structural esophageal alterations that generally have
no impact on the nutritional status of the patient
[4]. To date, no malignant potential has been associat-
ed with this disease, but retrospective studies have
demonstrated that the duration of untreated disease
directly correlates with the prevalence of esophageal
strictures in a time-dependent manner [5e], in a simi-
lar way to that demonstrated in the natural history of
Crohn’s disease. In fact, fibrous remodeling and
subepithelial collagen deposition have been demon-
strated in both pediatric [6, 7] and adult [8, 9¢] pa-
tients with the disease, similar to what occurs in
bronchial asthma and other eosinophilic-associated
inflammatory conditions. As such, diagnostic delay
may result in esophageal strictures, leading to dis-
ease-inherent and procedure-related complications.

The prevalence of EoE has experienced an up-
ward trend in developed countries during the past
few years and it is now estimated to affect 43-
56.7/100,000 child and adult inhabitants in both
America and Europe [10-15]. As a result, EoE
poses a large burden to the healthcare system, in-
volving multidisciplinary services including gastro-
enterologists, dietitians, and allergists in the
management of the disease, in addition to the costs
derived from the frequent emergency room visits
for food impaction or after complications [16].
Given the high prevalence of the disease, the
cost-effectiveness of performing esophageal biopsies
in patients with upper GI symptoms to rule out
EoE have been demonstrated [17].

An increasing body of research has begun to define
the pathogenesis of EoE, although even from its first
descriptions, EoE has been associated with allergies.
In fact, EoE patients commonly have a familial or per-
sonal atopic history, including asthma, rhinitis, con-
junctivitis, or eczema [1e]. Food and aeroallergen
sensitization determined by positive skin prick tests
(SPT) have also been commonly described in patients
of all ages [18-20], but the definitive definition of EoE
as a characteristic food allergy was firmly established
when (1) disease remission was achieved after exclu-
sive feeding with an antigen-free amino acid elemental
formula in a series of pediatric patients, followed by
recurrence after resuming a normal diet [21ee], and
(2) acceptable remission rates (over 70 %) were
achieved after empirically removing at least six major
food groups from the diet.

Despite the exponential increase in our knowledge
of EoE after two decades of research, many aspects of
the disease remain unresolved, including therapeutic
issues. Thus, some medications, food elimination di-
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ets, and endoscopic dilation have all proven to be ef- aims to give both a critical overview of the currently
fective therapies with important limitations. This re- available treatment alternatives as well as an update
view focuses on the therapeutic aspects of EoE and on developing therapies for the near future.

Treatment

The classic EoE treatment goals are (1) resolution of clinical symp-
toms, and (2) achievement and maintenance of disease remission.
These have been expanded in recent years to encompass other im-
portant aspects of chronic disorders and now include (3) prevention
of fibrotic complications such as strictures, (4) avoidance of iatro-
genic effects of medication, (5) maintenance of an adequate QoL,
and (6) prevention of nutritional deficiencies from dietary treatment,
especially in children.

Despite the amount of research published on EoFE, the manage-
ment of the disease in clinical practice remains somewhat con-
troversial [22]. A commonly accepted algorithm for treating
patients is currently lacking, mostly because of limited informa-
tion regarding the long-term effects of different therapies to
modify the natural history of the disease and the associated
subepithelial fibrosis [8, 22, 23e]. As a result, a wide variability,
both in the standard of care of EoE patients and in adherence to
proposed international guidelines, has been documented in
clinical practice [24e, 258e].

Although currently available EoE treatment strategies have often
proved effective, there is no medication specifically approved for the
disease. Off-label systemic and topical steroids are the oldest and
most frequently prescribed medications for EoE patients of all ages.
Most of these have been adapted from formulations designed for
bronchial or intranasal delivery.

Furthermore, no comparative studies on the efficacy of different
therapeutic interventions (i.e., topical steroids compared to other
drugs, dietary interventions, or esophageal dilation) have been
published. Consequently, there is a great need for the development
of specific drugs and formulations specifically for EoE patients.

Pharmacological treatment

Pharmacological treatment of EoE patients has consisted mainly of
several anti-inflammatory drugs commonly used in other allergic
disorders.

Immunomodulatory and biological therapies have also been assessed.
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Topical steroids

Several of the initially described cases of EoE were effectively
managed with systemic steroids. Today, these have been replaced
by topical steroids after demonstrating that the latter are just as
effective in terms of histological and symptomatic remission,
with fewer side effects.

First used in a limited number of pediatric patients [26], topically
administered (i.e., swallowed rather than inhaled) fluticasone pro-
pionate (FP) has been demonstrated through randomized, con-
trolled trials (RCTs) to be highly effective in children [27],
significantly superior to a placebo and comparable to oral predni-
sone [28¢] in inducing disease remission. Similar results have also
been observed in adults [29, 30e, 31¢], among whom long-term
efficacy has also been documented [8]. In addition, FP has been
shown to induce reversion in gene transcriptional changes asso-
ciated with EoE in both age groups [32e, 33].

FP in EoE is usually administered with a metered-dose inhaler; the
medication is “puffed” into the mouth and then swallowed. A liquid
formulation of FP designed for intranasal delivery has also been
assayed. Research on FP administered in melting tablets is currently
underway.

Viscous budesonide (a suspension of the drug in sucralose) has also
emerged as an alternative to FP in order to improve proper esopha-
geal delivery of swallowed nebulized formulations. First assessed in
an RCT in children, for whom the “puff” and swallow sequence is
more difficult, oral viscous budesonide proved highly effective in
achieving histological and clinical remission of the disease, with no
significant adverse events [34]. A subsequent RCT carried out in adult
patients demonstrated that budesonide was also highly effective in
inducing a rapid histological and clinical remission of the disease
[9¢]. Long-term low doses were only partially effective, although
superior to a placebo [35]. Phase II clinical trials are currently
evaluating both budesonide in oral suspension and in tablet
form for use in EoE patients [36, 37].

Ciclesonide, a relatively new inhaled corticosteroid used for asthma
and allergic rhinitis, has also recently been added to the pharmaco-
logical arsenal for treating EoE [38]. This topical steroid, adminis-
tered in a metered-dose inhaler, is a pro-drug that becomes active
after being converted by esterases from the esophageal epithelial
cells. Tts advantages over FP and budesonide include much higher
glucocorticoid receptor binding (up to 100 times greater) and fewer
systemic side effects (osteopenia, adrenal suppression, oral candidiasis)
from its low systemic bioavailability due to a high first-pass hepatic
metabolism. In two recent small series consisting of four children each,
the reported histological remission rates have been 100 % and 50 %,
respectively [38, 39]. Both nonresponders in the latter study showed
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prior unresponsiveness to oral viscous budesonide. Further research is
needed to determine the potential role of ciclesonide in clinical practice.

Montelukast

Leukotriene D4 is a well-known eosinophil chemoattractant.
Montelukast, a leukotriene D4 receptor antagonist, provides anti-
inflammatory effects and symptom improvement with minimal side
effects in the management of asthmatic patients. An initial study of
montelukast in eight adult EoE patients demonstrated a symptom-
atic response rate of 75 %, with five patients remaining asymptom-
atic on a maintenance regimen using high doses [40]. A small series
of eight pediatric EoE patients reported symptomatic improvement
in three out of eight patients (37 %) with montelukast maintenance
therapy [41]. Unfortunately, no histological follow-up was carried
out in these studies. As for adults, a recent study found that a 3-
month course of montelukast failed to maintain clinical or histo-
logical response in EoE patients after a corticosteroid-induced his-
tological remission [42e].

A phase 3, comparative RCT comparing montelukast to swallowed,
aerosolized FP is currently underway [43], with the results expected
for 2015. Additionally, researchers plan to test the efficacy of
montelukast compared to a placebo in reducing the number of eo-
sinophils in children with EoE [44].

Proton pump inhibitors (PPIs)

According to updated guidelines for the management of EoE
[1e, 45e0], either gastroesophageal reflux disease (GERD) or PPI-
REE should be formally ruled out before giving a final diagnosis of EoE.
In fact, clinical and histological remission upon PPI therapy have been
demonstrated in up to 30-50 % of patients suspected of having EoE
based on clinical, endoscopic, and histological features [46]. Besides
its importance as a diagnostic tool, the rationale for using PPI
therapy in EoE patients has recently been provided by several in
vitro studies, which showed that PPI may inhibit Th2 cytokine
(inteleukin [IL]-4, IL-5, IL-13)-induced esophageal epithelial ex-
pression of eotaxin-3 [47, 48, 49ee]. Moreover, because EoE pa-
tients have been shown to be hypersensitive to locally perfused acid
as compared to GERD patients, blocking physiological acid could
result in symptomatic improvement in EoE patients [50].

Immunomodulators

Because of the chronic nature of the disease, the vast majority of EoE
patients experience disease recurrence after discontinuing their
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medication since exposure to food(s) that trigger the disease remains.
As a consequence, maintenance treatment with steroids or repeated
courses should be considered after achieving disease remission.
However, since steroid response is not universal and there are
potential side effects of long-term use of steroids, the utilization
of steroid-sparing drugs such as thiopurines has been of interest.

The research published on azathioprine/6-mercaptopurine is limited
to a case series of three steroid-dependent adult patients (two of
them with EoE and one with eosinophilic gastroenteritis with
esophageal involvement). The drug proved effective in maintaining
the remission of symptoms and eosinophilic infiltration for periods
of 3-8 years [51e]. Further studies are needed to define the role of
thiopurines and other immunomodulatory drugs in patients with
steroid-refractory EoE.

Sirolimus (also known as rapamycin) was initially developed as an
antifungal agent. Today it is considered to be an immunosuppressant
and is widely used to prevent rejection in organ transplantation,
especially in kidney transplants, by inhibiting the response to 1L-2,
thereby blocking activation of T and B cells [52]. This drug has
also been shown to decrease cell proliferation and tumor growth.
Indeed, the antiproliferative effect of sirolimus has been exploited
to create a coronary stent coating that prevents restenosis following
balloon angioplasty [53]. An off-label dose-escalation study has been
designed to evaluate the effectiveness of sirolimus in decreasing blood
and/or gut eosinophilis in adult patients with eosinophilic gastroin-
testinal disorders (EGID), including EoE [54].

CRTH2 antagonists - 0C000459

The chemoattractant receptor expressed on Th2 cells (CRTH2) is
overexpressed on Th2 lymphocytes, eosinophils, and basophils after
allergen exposure, and mediates chemotaxis in response to prosta-
glandin D,. OC000459 is a selective CRTH2 antagonist with proven
effectiveness against eosinophilic asthma. A recent randomized,
double-blind, placebo-controlled trial in 26 adult patients with
steroid-dependent or steroid-refractory EoE [55¢] showed that
0OC000459 induced a significant decrease in both esophageal
eosinophilia (114.83 to 70.26 eos/HPF, p=0.0256) and symptoms,
with a trend towards improvement in endoscopic abnormalities com-
pared to a placebo. No major side effects were reported.

Biologics

Biologic agents are monoclonal antibodies that target cytokines reg-
ulating critical pathways in a given disease. They have demonstrated
efficacy against various inflammatory and autoimmune disorders.
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Even though the molecular mechanisms leading to EoE have not yet
been fully explained, several RCTs have assessed the ability of bio-
logics to target certain cytokines known to be involved in the path-
ophysiology of EoE.

» After documenting that tumor necrosis factor (TNF)-a was upregu-
lated in EoE [56¢] and highly expressed by esophageal epithelial cells
in patients with active EoE [57], three adults with steroid-dependent
EoE received two doses of infliximab. The drug was not able to in-
duce a resolution of the eosinophilic tissue infiltration, nor did it
markedly reduce symptoms [58].

e [IL-5 is a Th2-type cytokine with a master role in the biology of
eosinophils, inducing eosinophil proliferation and maturation in
the bone-marrow, migration into peripheral blood, and penetra-
tion into tissues. Moreover, the IL-5 gene is upregulated in the
esophageal mucosa of EoE patients [33, 56¢]; a central role for IL-
5 has thus been defined in experimental murine models of EoE
[59]. Furthermore, the blood lymphocytes of patients with EoE
produce significantly higher levels of IL-5 following stimulation in
vitro compared to normal controls [60]. In addition, the percentage of
blood-circulating IL-5+ CD4 T cells correlates with the severity of
esophageal tissue eosinophilia [61]. Taking all these findings into
account, researchers have conducted RCTs to assay the anti-IL-5
monoclonal antibodies mepolizumab and reslizumab in both
adult [62] and pediatric [63, 64] EoE patients. The drug signifi-
cantly reduced tissue eosinophils, albeit not to normal levels.
Unfortunately, clinical improvement was minimal.

* Omalizumab is an anti-IgE monoclonal antibody used to control
asthma in severely allergic asthmatic patients [65]. It has also been
assessed as a treatment for EoE in short case series [66-68] and in an
RCT [69]. None of these studies reported any improvements in either
esophageal eosinophilic infiltration or clinical symptoms after
treatment.

» 1IL-13 is a Th2-type cytokine that constitutes a major regulator of the
epithelial cell pathways involved in the pathogenesis of EoE. It does
this through direct induction of a large number of EoE-associated
genes, including eotaxin-3. IL-13 has thus been recognized as a
potential therapeutic target for treatment of the disease [32e]. A
phase 2, double-blind RCT has ascertained the safety and effect of
an intravenously administered anti-IL-13 antibody (QAX576,
Novartis, Switzerland) on the frequency and severity of symptoms
in EoE patients [70], but the results have yet to be reported.

|
Other experimental agents

* Transforming growth factor (TGF)-p, which is produced by eosino-
phils, mast cells, and other inflammatory cells, has been described as
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a key mediator in the pathophysiology of EoFE, directly involved in
esophageal fibrous remodeling in both pediatric [7] and adult
patients [8]. A single-nucleotide polymorphism in the TGF-3 gene
has also been proposed as a susceptibility factor for the disease
[7]. Losartan, an angiotensin II receptor-blocker, has been ap-
proved for the treatment of high blood pressure in children and
adults, and has proven safe when administered to patients with
normal blood pressure. Losartan may reduce the amount of TGF-3
and thus constitutes a potential treatment for eosinophilic
esophagitis. A phase 2 trial administering increasing doses of
losartan to pediatric and adult EoE patients is currently underway
to evaluate endoscopic, histological, and symptomatic improve-
ment after a 5-year follow-up period [71].

Dietary treatment of EoE

With all research indicating that EoE is a form of food allergy, various
types of dietary interventions have been proposed to offer a poten-
tially effective, drug-free treatment option for long-term remission of
both symptoms and inflammatory infiltration. Initially assessed
predominantly in pediatric series, more recent research has focused
on adult patients and less restrictive dietary therapies.

Elemental diet

EoE was first characterized as form of food allergy as early as 1995,
when 10 children fed exclusively with an amino acid-based formula
exhibited symptom relief and histological normalization [21ee].
Since then, several pediatric studies have reproduced these results
[42e, 72, 73, 740e]. The results show that overall, more than 90 % of
patients rapidly reach peak eosinophil counts <15 per hpf, with
symptoms improving in >96 % of cases.

Elemental diet has also been recently evaluated in adult EoE patients
[75¢]. In one study, 29 patients were prospectively fed exclusively
with an elemental formula, avoiding any kind of table food for a
4-week period. A pathological infiltration of >15 eos/hpf persisted
in only one of the 18 adults who completed the study. The per-
protocol efficacy of this study was 94.4 %, which decreased to
58.8 % when analyzed for intention to treat, indicating the poor
tolerability of this approach in adults.

Despite having demonstrated a higher effectiveness in inducing
EoE remission than any other dietary intervention, its many
drawbacks, including its unpleasant taste, high cost, low adherence
rates [76], and the psychological and social implications of com-
plete avoidance of table food, restrict the use of elemental diet in
clinical practice to feeding infants and toddlers, among whom the
restriction of not having any additional food is better tolerated,
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and only for the length of time required for food reintroduction in
order to identify specific dietary triggers.

|
Skin allergy testing-elimination diet

This approach consists of testing for food allergies by means of skin
prick testing (SPT) and atopy patch testing (APT), with subsequent
elimination of foods that give a positive test result. In children, this
strategy initially showed a 77 % rate of histological remission [77],
although subsequent retrospective analyses have shown a reduced
remission rate of 53 % [78]. It is worth noting that these results have
not been extensively replicated at other centers. As for adults, elim-
ination of wheat and rye in six sensitized EoE patients as measured
through IgE and SPT did not lead to clinical or histological resolu-
tion [79]. A more recent series in 22 patients who underwent SPT and
APT to 26 different foods showed a suboptimal 33 % histological
response for this therapeutic strategy [80].

A growing body of evidence points to the involvement of a cell-
mediated delayed reaction against foods in the pathophysiology of
EoE rather than a predominantly IgE-mediated reaction. As a result,
the clinical utility of immediate IgE testing for dietary intervention in
patients with EoE remains largely limited. In fact, food triggers can
currently only be unequivocally identified by documenting disease
remission after specific food antigen avoidance followed by EoE re-
crudescence upon specific food reintroduction [1e]. This is the
strategy followed by the empirical elimination diets and food rein-
troduction protocols described below.

Empiric six-food elimination diet

The elimination of the six foods most commonly associated with
food allergies in children was proposed in order to overcome the
disadvantages of elemental diets and allergy testing-directed food
elimination. The original six-food elimination diet (SFED) excluded
milk protein, soy, eggs, wheat, peanut/tree nuts, and seafood, and led to
significant improvement of esophageal inflammation (<10 eos/hpf)
and symptom relief in 74 % of the 35 children treated during a
6-week period [73]. These results have recently been confirmed in
a retrospective series [74ee].

The high response rate to SFED documented in children has been
reproduced in adults in two prospective American and European
series [81, 82]. It is worth noting that the original list of re-
stricted foods [73] was modified in all subsequent studies either
to additionally exclude those foods with a positive SPT result
[74ee, 83] or according to geographical food sensitization pat-
terns [82].
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After SFED-disease remission, the identification of specific food
triggers was carried out by means of sequential, single-food reintro-
duction under endoscopic and bioptic monitoring [82, 84] to doc-
ument food-challenge-induced disease recurrence. Cow’s milk,
wheat, and eggs were shown to be the major food triggers identified
in all studies; however, the prevalence of the remaining foods varied
among different studies, prompting researchers to design empirical
elimination diets tailored to the staple diet and sensitization patterns
of patients from each region [82].

Two studies evaluating the sustained efficacy of avoiding specific
food triggers in adult EoE demonstrated that disease remission was
maintained for up to 3 years in every patient who followed the diet
[82, 85].

Finally, an interventional study to compare the efficacy of SFED
versus either swallowed FP or budesonide in pediatric patients with
active EoE is currently underway [86].

-
Empiric four-food elimination diet

All of the studies on six-food elimination diets in children [87] and
adults [82, 83] have revealed a major role as causative food allergens
for cow’s milk, wheat, eggs, and soy/legumes, with a minor role for
nuts and fish/seafood. Therefore, one can speculate that a four-food
elimination diet including the aforementioned common food trig-
gers could improve patient adherence to dietary restrictions and re-
duce both the number of endoscopies and the overall time necessary
for completing the food reintroduction process. Several ongoing
prospective studies on this novel dietary approach in children and
adults are showing promising preliminary results, with remission
rates ranging from 46-75 % [88-90].

|
Other diet-based therapies for EoE

Exclusive elimination of cow’s milk protein, the most common food
trigger for EoFE [74ee, 82, 84, 91], has been retrospectively assessed in
a pediatric EoE series [92]. Disease remission (<15 eos/hpf) was
documented in 65 % of patients and symptom improvement was
observed in all cases after the elimination of milk alone. The unex-
pected high efficacy of this strategy, which may have been influenced
by patient inclusion bias, needs to be confirmed in further research.

A gluten-free diet has been used in some case reports and case series
of EoE patients [93-97], most of whom had co-existing celiac
disease, with uneven results regarding its effect on the esophageal
eosinophilic infiltrate. The precise association between both dis-
eases should be clarified before defining this diet’s possible role
in treating EoE patients.
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Endoscopic dilation

Esophageal dilation is a mechanical procedure that has been dem-
onstrated to effectively improve symptoms in the majority of EoE
patients at least in the short term, according to a recent meta-analysis
[98ee]|. However, it has no effect on the underlying inflammatory
process [99]. Because early reports on dilation treatment in patients
with EoE described a higher than expected complication rate, it came
to be considered a risky procedure [100].

Endoscopic dilation has mostly been used in adult EoE patients,
among whom esophageal stenosis with reductions in the esophageal
caliber are usually observed. When performed by an experienced
specialist, esophageal dilation is a safe procedure, as demonstrated
by case series-based studies [99, 101, 102] and a meta-analysis [98].
There are, however, several proven risk factors for complications,
including a long history of dysphagia, high eosinophil density,
younger patient age, repeated procedures, and luminal narrowing in
the upper and middle esophageal thirds [103, 104].

Allergy immunotherapy

Allergy immunotherapy (AIT) is a well-established and effective
treatment for allergic rhinitis and asthma that can induce tolerance to
environmental allergens. EoE patients frequently present
aeroallergen sensitization [20, 105]; in fact, seasonal variation in EoE
diagnosis and symptoms has been reported, with both increasing
during the months with higher environmental pollen concentrations
[106-108]. AIT has thus been proposed as a treatment modality for
patients with EoE and aeroallergen sensitization. In one off-label,
interventional study, AIT was offered to patients who were then
evaluated with the aid of a questionnaire, laboratory tests, and en-
doscopic and bioptic evaluation of changes in the disease before and
after treatment [109]. It is important to note that an increasing
number of studies have reported the development of EoE after milk
[110] and egg [111] oral immunotherapy. Although data on long-
term food tolerance induction are still scarce [87], the possibility of a
change in the immune response pattern from a Th2 to Thl-type
allergy should be considered. At this time, however, AIT for the
treatment of EoE should only be considered in a research protocol.

Unresolved aspects & suggestions for future research

EoE is a chronic disease that recurs upon discontinuation of treat-
ment. As such, maintenance therapy should be considered in all
patients. As long-term therapies, steroids are hampered by their potential
long-term side effects whereas dietary interventions may impair social
functioning and quality of life, especially in children and adolescents.
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The choice of a maintenance therapy will depend, to a large extent,
on patient preference, provider experience, and local expertise.

Diet therapy can be enhanced in the short term through less restrictive
schemes and less invasive methods of monitoring response to treatment.

New steroid formulations will most likely reduce the rate of steroid-
refractory patients, many of who are probably not receiving an ap-

propriate dose of the drug to the esophageal mucosa due to the drug
delivery system, which relies on inhalation-designed devices. As for
true steroid-dependent or refractory patients, multiple ongoing trials
are evaluating drugs involving specific immunological targets in the
pathogenesis of EoE. While the rationale for these drugs is plausible
(avoidance of long-term steroids and ability to modify the natural

course of the disease), histological and clinical responses have been
much more modest than those accomplished with steroids or diet.

Currently, remission of both symptoms and esophageal eosinophilia
remain the gold standard for assessing the efficacy of available thera-
pies, even though dissociation between clinical and histological activity
is common in EoE. A better understanding of predictors of therapeutic
success in patients with fibrostenotic (i.e., esophageal distensibility)
and inflammatory (i.e., genetic biomarkers) phenotypes is crucial for
the proper selection of effective long-term therapies for EoE. Aspects
concerning health-related QoL will also be a major factor in deciding on
future therapeutic modalities for this disease.
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