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contemplated on the same spectrum, and proton pump inhibitors should be considered the
initial step in the treatment of these patients.
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Eosinofilico;
Inibidores de bomba
de prétons

Conclusions: Eosinophilic esophagitis is a relatively new disease with a remarkable progression
of its incidence and prevalence in the past two to three decades, and diagnostic criteria that
are constantly evolving. It is important to better understand the pathogenesis of the disease,
the predisposing factors, the natural history, and the categorization of varying phenotypes to
develop diagnostic and therapeutic strategies that meet the clinical needs of patients.

© 2018 Sociedade Brasileira de Pediatria. Published by Elsevier Editora Ltda. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/
4.0/).

Esofagite eosinofilica - Qual é a nossa posicao atual?

Resumo

Objetivo: Fornecer uma visdo geral do diagnostico e do tratamento da esofagite eosinofilica
na pratica clinica e aumentar a visibilidade da doenca entre os pediatras.

Fontes dos dados: Foi feita uma busca na literatura relevante nos bancos de dados Medline,
Embase, CINAHL e consensos e diretrizes recentes foram revisados.

Sintese dos dados: A definicdo de esofagite eosinofilica é baseada nos sintomas e na histologia.
E importante excluir outras doencas associadas com inflamacéo esofagica predominantemente
eosinofilica. Ainda ndo esta claro se o aumento na prevaléncia é devido a um real aumento da
incidéncia ou se € o resultado da maior suspeicao diagnostica. Varias opcdes para tratamento,
inclusive inibidores de bomba de prétons, restricoes dietéticas, esteroides topicos deglutidos
e dilatacoes endoscopicas tém sido usadas em pacientes pediatricos. Mais recentemente a
eosinofilia esofagica responsiva a inibidores de bomba de protons e a esofagite eosinofilica
tém sido contempladas no mesmo espectro e os inibidores de bomba de protons devem ser
considerados como opcao inicial no tratamento desses pacientes.

Conclusodes: A esofagite eosinofilica € uma doenca relativamente nova com uma notavel pro-
gressao da incidéncia e prevaléncia nas Ultimas 2-3 décadas e critérios diagnosticos estao em
evolucdo constante. E importante entender melhor a patogénese dessa doenca, os fatores pre-
disponentes, a historia natural e a categorizacao dos diferentes fenotipos para desenvolver
estratégias diagnosticas e terapéuticas que vao ao encontro das necessidades clinicas dos
pacientes.

© 2018 Sociedade Brasileira de Pediatria. Publicado por Elsevier Editora Ltda. Este € um artigo
Open Access sob uma licenca CC BY-NC-ND (http://creativecommons.org/licenses/by-nc-nd/4.
0/).

It is yet not clear whether the increased prevalence is due

Introduction and concepts

Eosinophilic esophagitis (EoE) is defined as a chronic,
immune/antigen-mediated, inflammatory esophageal dis-
ease characterized clinically by symptoms related to
esophageal dysfunction and histologically by eosinophil-
predominant inflammation. "2

The definition of EoE is based on two diagnostic pillars:
symptoms and histology. It is important to rule out other dis-
eases associated with esophageal eosinophil-predominant
inflammation, such as gastroesophageal reflux disease,
esophageal Crohn’s disease, achalasia, eosinophilic gas-
troenteritis, connective tissue disorders, and esophageal
infections before EoE can be diagnosed.’—3

Since its first recognition as a distinct disorder approx-
imately 23 years ago, there has been an increase in the
prevalence of EoE in many parts of the world recently
and a growing number of studies on EoE have been pub-
lished, including consensus documents and clinical practice
guidelines."~”

While initially described in North America and Europe,
EoE is a global phenomenon and has recently been reported
in other regions, including South and Central America,
Africa, and Asia.®"0

to arealincrease in incidence or a result of increased aware-
ness of the disease.®''-'* Several studies have attempted
to define the extent of EoE by estimating its epidemi-
ology in different populations. Different methodological
approaches have been employed, ranging from population-
based research to studies defining the frequency of EoE
in various series of endoscopies and esophageal biopsies.
The results of epidemiological studies with varied method-
ology have shown a gradual increase in the prevalence
of EOE in recent years, with a recent estimate of four
patients per 100000 population.’ Because diagnosis is fre-
quently deferred due to delayed request for medical care
by patients with esophageal symptoms, poor recognition of
typical endoscopic appearances of EoE and failed recogni-
tion or recording of typical histologic findings in biopsies,
these numbers likely underestimate the true prevalence of
the disease. Nevertheless, EoE has recently been consid-
ered a common cause of chronic or recurrent esophageal
symptoms in children and also represents the most
prevalent cause of dysphagia among adolescents and young
adults worldwide."

Various options for managing EoE, including proton
pump inhibitors (PPIs), dietary restriction therapies,
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swallowed topical steroids, and endoscopic dilations for
esophageal strictures have been used in pediatric and
adult patients. Recent publications including systematic
reviews and meta-analyses support the use of these modal-
ities of treatment.'*® As EoE is a chronic progressive
disorder, a long-term maintenance treatment is typically
required.

The objective of this review is to provide an overview of
the practical diagnostic and therapeutic approaches to EoE
and to increase the visibility of the disease among pediatri-
cians and other health-care professionals.

EoE and proton pump inhibitor-responsive
esophageal eosinophilia (PPI-REE)

The initial diagnostic criteria of EoE were based on the
concept that gastroesophageal reflux disease (GERD) and
EoE were mutually exclusive disorders’® and consensus
guidelines required unresponsiveness to PPl to confirm the
diagnosis of EoE."* However, the correlation between GERD
and EoE appears to be more complex, because both diseases
may respond to treatment with PPIs."*

It is intriguing to ponder why an immune-mediated dis-
ease would respond to an acid-blocking medication. Multiple
studies have reported patients with GERD-like symptoms and
significant esophageal eosinophilia that responded to PPI
treatment.” '®-?2 This may in part be explained by the anti-
inflammatory effects of PPIs unrelated to acid suppression,
with inhibition of Th2 cytokines and eotaxin-3 production as
demonstrated in recent studies.?'~** This mechanism, along
with improvement of barrier function, make PPIs an effec-
tive form of treatment for some EoE cases.?

It is difficult to predict whether a patient with
esophageal eosinophilia will respond to a PPI. In fact,
the clinical, endoscopic, and histological phenotypes of
PPl responders and non-responders and the results of
their esophageal pH monitoring have been shown to be
indistinguishable.'”'820-22 These findings prompted the cre-
ation of a new term: PPI-responsive esophageal eosinophilia
(PPI-REE). This denomination was used to define a group
of patients with typical symptoms of EoE, esophageal
eosinophilic infiltration, and a clinical and histological
response to PP|,1820,26-28

A prospective study conducted in 2011 showed that 50%
of adult patients with suspected EoE responded to treat-
ment with PPIs and that there were overlapping clinical,
endoscopic, and histological characteristics among respon-
ders and non-responders.'® This study revealed that 20% of
patients did not respond to PPI, even those with abnormal
pH monitoring (suggestive of GERD), while 33% of patients
with normal pH monitoring were PPI responders. '®

Overall, in adults as well as in children, excluding the
individual case series, histologic response rates to PPIs
ranged from 23 to 83%, and clinical response rates were 23 to
82%.” These findings suggest that some patients with PPI-REE
may in fact have EoE." 720

In 2016, Gutiérrez-Junquera et al.'® published a prospec-
tive series with 56 children and adolescents with suspected
EoE, evaluating their response to systematic PPl therapy.
Almost 70% of these children responded clinically and
histologically to PPl therapy. Twenty-four children (47%)

presented complete symptomatic remission. Neither clin-
ical, endoscopic, or histological characteristics, nor pH
monitoring results were capable of predicting the response
to PPI therapy. This was the first prospective series in chil-
dren demonstrating that, in comparison to adult studies,
up to 50% of pediatric patients may achieve clinical and
histological remission on PPl therapy. Fourteen children
were followed for 12 months with lower doses of PPIs, and
clinical and histological sustained response was achieved
in 11 of them (78.6%)."® Moreover, the same investigators
had very recent preliminary data demonstrating that most
PPI-responsive EoE children (70.1%) remain in histological
and clinical remission on lower dose maintenance treat-
ment at the 1-year follow-up, with an adequate safety
profile.?” Complete histological response to 8 weeks of the
PPI trial was associated with higher probability of ongoing
histological response.?’

Molina-Infante et al.,”® in a review article, suggested
that the term PPI-REE is an inappropriate disease descriptor
based on a response to a single drug and should therefore
be disregarded. According to these authors, patients with
PPI responsiveness perhaps should be considered within the
same spectrum of EoE. This group is phenotypically indis-
tinguishable from similar patients who do not respond to
PP|5.1’17’20

These findings and others provide evidence that patients
with PPI-REE exhibit significant overlap with EoE and
that these patients represent a continuum of the same
pathogenic allergic mechanisms that underlie EoE."”?° Fur-
ther supporting this concept is the finding that PPI therapy
can reverse gene expression associated with PPI-REE to
that associated with classical EoE.*° Taken together, these
findings provide new insights into potential disease etiol-
ogy and management strategies for patients with significant
esophageal eosinophilia and the elimination of the term PPI-
REE.1'17’20

In accordance with the EoE guidelines, published in 2017,
the authors suggest that PPI-REE and EoE are on the same
spectrum and that PPIs should be considered the first step
in the treatment of patients with symptoms of esophageal
dysfunction and esophageal eosinophilia.’

EoE diagnostic criteria are constantly evolving."”'7:20
New evidence shows that the correlation between
esophageal eosinophilic infiltration and GERD is becoming
more and more complex.?

Pediatricians have often taken the lead in conducting
EoE studies with topical steroids?®*'~33 and various dietary
treatments,?#-3¢ but there is a lack of well-conducted stud-
ies evaluating the rate of response to PPl therapy in children
with EoE.

Diagnosis of EoE

EoE is conceptually defined in the 2011 guideline as
a chronic, immune/antigen-mediated esophageal disease
characterized clinically by symptoms related to esophageal
dysfunction and histologically by eosinophil-predominant
inflammation.? Clinically significant esophageal eosinophilia
is defined as >15 eos/hpf in the most involved area.

In order to try to identify patients who may have EoE
in practice, a more detailed history should be obtained if



278

Ferreira CT et al.

symptoms such as vomiting, reflux, food sticking, feeding
difficulties, heartburn, or abdominal pain are identified. In
addition, if these are seen in a child who has a history
of atopic disease or a family history of food impaction,
esophageal dilation/stretching, or eosinophilic gastroin-
testinal disease, a higher index of suspicion should be
entertained (Table 1).

At times, when symptoms in children consist of only
chronic gastroesophageal reflux symptoms, which are not
uncommon in children, it is challenging for the pediatrician
to discern EoE from GERD. In addition to looking for his-
tory of concurrent atopy and/or IgE-mediated food allergy,
assessing for failure to thrive is very helpful, as this indicates
a potentially more serious disease than GERD, including EoE.
In fact, failure to thrive can occur in up to one-third of chil-
dren with EoE and is potentially reversible with successful
therapy for EoE.

The endoscopist must carefully evaluate for endoscopic
signs of EoE (esophageal rings, longitudinal furrows, exu-
dates, edema, strictures, or narrow caliber esophagus) and
ideally report the findings using the EoE Endoscopic Refer-
ence Score (EREFS).?” Esophageal biopsy specimens should
be obtained in all cases where EoE is a clinical possibility
(even when the endoscopic appearance is normal).*”:3

Table 1  Additional questions and possible studies in order
to identify patients with eosinophilic esophagitis.

Symptoms Additional questions Studies prior
to referral
Vomiting, Do you use water or sauces to  Esophagram
reflux, food help food go down? with barium
sticking, to evaluate
feeding for long
difficulties, segment
heartburn, narrowing
or or stricture
abdominal
pain
Do you avoid going out to eat CBC with
meals? differential
to evaluate
for
peripheral
eosinophilia

Do mealtimes take an
excessive amount of time, i.e.,
longer than everyone else?

Do you avoid highly textured
foods such as meat, bread, or
rice?

Do you prefer to eat certain
foods that may be easier to
swallow? Soft foods like pasta,
pudding, shakes, etc.

Are you able to swallow pills?
Has anyone had to do the
Heimlich maneuver to remove
a piece of food?

Since EoE tends to be patchy, multiple biopsies from
two or more esophageal levels targeting areas of appar-
ent inflammation are recommended, as this will increase
the diagnostic yield. Gastric and duodenal biopsies should
be obtained in order to exclude other gastrointestinal
eosinophilic disorders (eosinophilic gastritis, duodenitis, or
gastroenteritis).'?

At this stage, a patient would be considered to have sus-
pected EoE if there are symptoms of esophageal dysfunction
and at least 15 eos/hpf on biopsy. These patients should also
be evaluated for non-EoE disorders that cause or potentially
contribute to esophageal eosinophilia. GERD, hypere-
osinophilic syndrome, non-EoE EGIDs, Crohn’s disease,
infections, connective tissue disorders, and drug hyper-
sensitivity reactions have been associated with esophageal
eosinophilia but are uncommon or are present with clinical
features that readily distinguish them from EoE.%"° In some
patients, it may be difficult to ascertain the precise contri-
bution of GERD to esophageal eosinophilia and the clinical
evaluation for GERD could be undertaken prior to a definitive
diagnosis of EoE."”*

EoE is finally diagnosed and defined as ‘‘confirmed EoE’’
when there are symptoms of esophageal dysfunction, at
least 15 eos/hpf (or ~60 eos/mm?) on esophageal biopsy,
in patients with no other causes of symptoms and/or
esophageal eosinophilia.'>

Clinical treatments

The current clinical treatment of EoE includes the three Ds:
drugs, diet and, dilations.

PPIs

PPIs are considered by many to be the first option to
treat patients with esophageal eosinophilia and esophageal
symptoms. 0

In general, the recommended dose is 1 mg/kg twice daily
up to a maximum adult dose for at least 8-12 weeks.'® After
this period, repeat endoscopy is recommended to verify if
there is persistence of esophageal eosinophils. If there are
more than 15 eos/hpf and symptoms after PPl treatment,
diet or steroids are recommended.

If there are less than 15 eosinophils/hpf, it may be possi-
ble to reduce the dose and maintain PPIs only once daily.
If the patient is clinically stable and has no symptoms,
follow-up endoscopy may be performed in 6-12 months. A
prospective study in a pediatric cohort demonstrated that
patients responding to PPIs (78%) remained in clinicopatho-
logic remission at the 1-year follow-up on maintenance PPI
therapy.'® The first long-term follow-up study in 75 adult
PPI-REE patients showed that all subjects who discontinued
therapy had symptomatic and/or histologic relapse.' Most
patients who relapsed attained histologic remission after
dose escalation, which suggests that some patients respon-
ding to PPIs might require long-term high-dose therapy.

There are so far no studies on the long-term (more than
1 year) outcomes of PPl treatment for EoE. Thus, patients
treated with PPIs should be carefully monitored.
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Corticosteroids

Systemic corticosteroids induce clinical and histological
response. However, due to their side-effect profile, they are
not recommended for treatment of EoE." 24041

Swallowed topical corticosteroids including fluticasone
and viscous budesonide have been shown to provide good
clinical and histological response,30-3241-43

Budesonide can be administered as an oral viscous slurry
(1 mg daily for children under the age of 10 years, and 2 mg
daily for older children and adults). Viscous budesonide can
be prepared by mixing with sucralose (1g packet per 1 mg
of budesonide).** The dose of topical fluticasone in children
can range from 88 to 440 mcg/day in divided doses, while
the dose in adults can range from 880 to 1760 mcg/day in
divided doses.?**'

Patients must avoid ingestion of foods and liquids for at
least 30 min after taking the medication.

The efficacy of topical corticosteroids in treating EoE, as
assessed in several trials and summarized in meta-analyses,
indicates that budesonide and fluticasone propionate
are significantly superior to placebo, both in decreasing
esophageal eosinophil mucosal infiltration and in relieving
symptoms.*

A meta-analysis showed that topical corticosteroids seem
to be effective in inducing histological remission, but may
not have a similar significant impact in improving clinical
symptoms of EoE.*

Other drugs

Other drugs with a better long-term safety profile have been
tested in treating EoE.

Montelukast, a selective leukotriene receptor antagonist,
has been evaluated as a therapeutic option, but recent stud-
ies have shown that this agent is not effective in reducing
esophageal eosinophilic infiltration.**

The use of biologic therapies including mepolizumab
and reslizumab, two anti-IL-5 antibodies, has been demon-
strated to be effective in reducing esophageal and
blood eosinophils, but without significant reduction in
symptoms.®0 The use of the anti-IgE antibody omal-
izumab was shown to improve symptoms in two open-label
studies.’"5? As patients were kept on conventional thera-
pies for EoE, the improvement could be a result of a placebo
effect.”’

Given the increased esophageal epithelial cell TNF-a
expression in EoE, infliximab, an anti-TNF-a antibody, was
studied in patients with EoE, with lack of success both clin-
ically and histologically.>?

None of the biologicals studied in EoE have been highly
effective, though many demonstrated some histological
benefit, especially those that target the Th2 axis. The
future for biologicals is promising, however, as the patho-
physiology of EoE is better understood, clinical assessment
tools are validated, patient subsets that respond best to
biologicals are identified, and dosages of biologicals are
optimized.>?

Diets

There are currently three options for dietary management
of EoE.

The first is an elemental diet, consisting of complete
elimination of all food allergens and instead consuming an
amino acid-based formula for 6-8 weeks. In the event of
disease remission, this would be followed by reintroduc-
tion of single foods or food groups to identify food culprits.
The great majority of patients (>90%) show good clinical
and histological response with the elemental diet.?*>%% The
rapid resolution of symptoms with an elemental diet is very
encouraging. However, poor palatability, high costs, and the
need for large volumes of formula are potential obstacles for
this treatment modality. In some patients, the use a naso-
gastric tube for the administration of the formula may be
necessary.>’

Another dietary treatment option is a test-directed elim-
ination diet, which consists of using the information from
allergy tests (food-specific IgE, skin prick test, and/or atopy
patch test) to guide the diet. Only foods identified as poten-
tially allergenic are excluded from the diet.3* Histologic
remission has been achieved in 48% of children and 32% of
adult patients with this approach.3*3657

The empiric dietary elimination of the four (milk,
wheat, soy, and egg) or six (milk, wheat, soy, egg, nuts,
seafood) common allergenic foods has been shown to be
effective.”*8 Histologic remission rates of 73% in children
and 71% in adults have been reported with the six-food elim-
ination diet (SFED).%” Studies with the four-food elimination
diet have reported remission rates of 64% in children and
54% in adults.>0->?

The use of single-food elimination diet (cow’s milk elim-
ination) has demonstrated encouraging results by some
investigators, but further prospective studies are needed to
assess the effectiveness of this approach.*

These alternatives may be more easily accepted than ele-
mental diets and compliance is higher. The choice of dietary
management should be discussed with the patient or family,
to consider factors that may influence treatment adherence
(e.g., age, financial resources, feeding difficulties, psycho-
logical impact on dietary restrictions, etc.).°

Endoscopic dilation

Endoscopic dilation with through-the-scope balloons or
wire-guided bougies is a safe and effective procedure for the
management of esophageal strictures in patients with EoE.
A high complication rate was reported in small case series
continuing until 2006, but recent studies have demonstrated
a low risk of perforations (<1%) when the usual precau-
tions are taken, including slow and gradual dilatation.®"¢2
Concomitant medical treatment (PPIs, steroids, diet) is rec-
ommended to reduce the chance of stricture recurrence by
treating the underlying esophageal inflammation.®?

Future directions

EoE is arelatively new disease with a remarkable progression
of the incidence and prevalence in the past two to three
decades.

It is important to better understand the molecular
pathogenesis of EoE, the predisposing environmental and
individual factors for some patients to develop the disease,
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the natural history and the categorization of varying pheno-
types, and their association with genotypes.

Since EoE accounts for significant health-related costs,®
it will be critical to assess the best diagnostic criteria, the
least invasive diagnostic modality for assessment of dis-
ease activity, and the best treatment strategies, with an
emphasis on the development of new easy and inexpensive
therapeutic approaches. Collaboration among health-care
professionals and researchers is crucial to meet the clinical
needs of patients.
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