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 INTRODUCTION 
 As expected with the discovery of a new disease entity, initial 

enthusiasm is followed by controversy and a plethora of funda-

mental questions. In no other recent gastrointestinal disease has 

this been truer than in eosinophilic esophagitis (EoE). Initial 

series described young, predominantly men with atopy, char-

acteristic endoscopic features, and response to topical steroids 

or elimination diets ( 1 – 4 ). Defi nitions of EoE have been con-

founded by heterogeneity in symptom presentations and spe-

cifi city concerns of eosinophil quantifi cation. Nowhere has this 

controversy been more apparent than in the distinction of EoE 

from gastroesophageal refl ux disease (GERD). Furthermore, 

both clinicians and investigators have struggled with agreement 

on the most pertinent clinical endpoints to defi ne therapeutic 

response in EoE. 

 On the other hand, there has been remarkable progress in the 

understanding of EoE since the time of its recognition two decades 

ago. Genetic studies have identifi ed specifi c profi les that support 

an allergic pathogenesis to the condition ( 5,6 ). Prospective and 

randomized trials have demonstrated the eff ectiveness and effi  -

cacy of topical steroids ( 7 – 10 ) and of withdrawal of food antigens 

that trigger the epithelial response ( 11,12 ). In addition, endo-

scopic dilation has provided a generally safe and durable means of 

ameliorating strictures that complicate the disease ( 13 – 16 ). 

 Th is guideline puts forth recommendations regarding funda-

mental clinical questions pertaining to the management of EoE 

( Table 1 ). Esophageal eosinophilia is emphasized as a conceptual 

term describing the pathologic fi nding of increased esophageal 

epithelial infi ltration by eosinophils (eos). Th is term is highlighted 

to avoid the etiologic and therefore treatment implications of EoE, 

and thus places the emphasis on defi ning the cause of this patho-

logic fi nding in individual patients before implementing a spe-

cifi c therapy. Th is approach is consistent with that of other recent 

guidelines in the fi eld ( 17 ). 

 In order to assess the strength of our recommendations and 

the evidence, the GRADE system was used ( 18 ). Recommenda-

tions were either strong (desirable eff ects outweigh undesirable 

eff ects) or conditional (trade-off s are less certain), and the qual-

ity of evidence was either strong (further research is unlikely to 

change confi dence in the estimate), moderate (further research is 

likely to change confi dence in the estimate), low (further research 

is very likely to change confi dence in the estimate), or very low 

(the estimate of the eff ect is very uncertain) ( 18 ). In reading this 

publication, one has to acknowledge that the majority of recom-

mendations are  “ conditional ”  rather than  “ strong ” , further empha-

sizing the paucity of fi rm data guiding decisions and the likelihood 

of changing consensus in answer to even some of the most basic 

questions about this disease.   
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  Table 1 .    Summary and strengths of recommendations and evidence 

    DIAGNOSIS  

    Defi nition and causes of esophageal eosinophilia  

   1.    Esophageal eosinophilia, the fi nding of eosinophils in the squamous epithelium of the esophagus, is abnormal and the underlying cause should be 
identifi ed. (Recommendation strong, evidence moderate) 

    Defi nition of eosinophilic esophagitis (EoE) and diagnostic criteria  

   2.    EoE is clinicopathologic disorder diagnosed by clinicians taking into consideration both clinical and pathologic information without either of these 
parameters interpreted in isolation, and defi ned by the following criteria: 

       •    Symptoms related to esophageal dysfunction 

       •    Eosinophil-predominant infl ammation on esophageal biopsy, characteristically consisting of a peak value of     ≥    15 eosinophils per high-power fi eld (eos / hpf) 

       •    Mucosal eosinophilia is isolated to the esophagus and persists after a PPI trial 

       •    Secondary causes of esophageal eosinophilia excluded ( Table 2 ) 

       •    A response to treatment (dietary elimination; topical corticosteroids) supports, but is not required for, diagnosis. (Strong recommendation, low evidence) 

   3.    Esophageal biopsies are required to diagnose EoE. 2 – 4 biopsies should be obtained from both the proximal and distal esophagus to maximize the 
likelihood of detecting esophageal eosinophilia in all patients in whom EoE is being considered. (Recommendation strong, evidence low) 

   4.    At the time of initial diagnosis, biopsies should be obtained from the antrum and / or duodenum to rule out other causes of esophageal eosinophilia in all 
children and in adults with gastric or small intestinal symptoms or endoscopic abnormalities. (Recommendation strong, evidence low) 

    Diagnostic challenges: PPI-responsive esophageal eosinophilia and GERD  

   5.    Proton-pump inhibitor esophageal eosinophilia (PPI-REE) should be diagnosed when patients have esophageal symptoms and histologic fi ndings of 
esophageal eosinophilia, but demonstrate symptomatic and histologic response to proton-pump inhibition. At this time, the entity is considered distinct from 
EoE, but not necessarily a manifestation of GERD. (Recommendation conditional, evidence low) 

   6.    To exclude PPI-REE, patients with suspected EoE should be given a 2-month course of a PPI followed by endoscopy with biopsies. (Recommendation 
strong, evidence low) 

   7.    A clinical, endoscopic and / or histologic response to a PPI does not establish gastroesophageal refl ux as the cause of esophageal eosinophilia. To determine 
whether refl ux is contributing to esophageal eosinophilia, additional evaluation for GERD, as per standard clinical practice, is recommended. This may 
include ambulatory pH testing in selected cases. (Recommendation conditional, evidence low) 

    TREATMENT  

    Endpoints of treatment in EoE  

   8.    The endpoints of therapy of EoE include improvements in clinical symptoms and esophageal eosinophilic infl ammation. While complete resolution of 
symptoms and pathology is an ideal endpoint, acceptance of a range of reductions in symptoms and histology is a more realistic and practical goal in 
clinical practice. (Recommendation conditional, evidence low) 

   9.    Symptoms are an important parameter of response in EoE, but cannot be used alone as a reliable determinant of disease activity and response to therapy, 
given that compensatory dietary and lifestyle factors can mask symptoms. (Recommendation conditional, evidence moderate) 

    Pharmacologic treatments  

   10.    Topical steroids (i.e., fl uticasone or budesonide, swallowed rather than inhaled, for an initial duration of 8 weeks) are a fi rst-line pharmacologic therapy for 
treatment of EoE. (Recommendation strong, evidence high) 

   11.    Prednisone may be useful to treat EoE if topical steroids are not effective or in patients who require rapid improvement in symptoms. (Recommendation 
conditional, evidence low) 

   12.    Patients without symptomatic and histologic improvement after topical steroids might benefi t from a longer course of topical steroids, higher doses of 
topical steroids, systemic steroids, elimination diet, or esophageal dilation (Recommendation conditional, evidence low). There are few data to support 
the use of mast cell stabilizers or leukotriene inhibitors, and biologic therapies remain experimental at this time. 

    Dietary treatments  

   13.    Dietary elimination can be considered as an initial therapy in the treatment of EoE in both children and adults. (Strong recommendation, evidence moderate) 

   14.    The decision to use a specifi c dietary approach (elemental, empiric, or targeted elimination diet) should be tailored to individual patient needs and 
available resources. (Recommendation conditional, evidence moderate) 

   15.    Clinical improvement and endoscopy with esophageal biopsy should be used to assess response to dietary treatment when food antigens are either being 
withdrawn from or reintroduced to the patient. (Recommendation conditional, evidence low) 

   16.    Gastroenterologists should consider consultation with an allergist to identify and treat extraesophageal atopic conditions, assist with treatment of EoE, and 
to help guide elemental and elimination diets. (Recommendation conditional, evidence low) 

    Endoscopic treatment  

   17.    Esophageal dilation, approached conservatively, may be used as an effective therapy in symptomatic patients with strictures that persist in spite of medical 
or dietary therapy. (Recommendation conditional, evidence moderate) 

Table 1 continued on following page
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 DIAGNOSIS  
 Defi nition and causes of esophageal eosinophilia  

   Recommendations    

 1.  Esophageal eosinophilia, the fi nding of eosinophils in the 

squamous epithelium of the esophagus, is abnormal and the 

underlying cause should be identifi ed. (Recommendation 

strong, evidence moderate)  

  Summary of the evidence   .   Our knowledge of the esophageal mu-

cosa is typically limited to information that can be derived from 

esophageal mucosal punch biopsies. Th ese specimens document 

the presence of a somewhat bland-stratifi ed squamous epithe-

lium. In health, this surface contains a few lymphocytes but no 

other leukocytes. During allergic and peptic infl ammation, the 

epithelial surface becomes hyperplastic and accumulates eosi-

nophils ( 19 ). Th erefore, the current defi nition of eso phageal 

eosinophilia is the presence of any eosinophils in the esophageal 

epithelium. 

 It is important to stress that esophageal eosinophilia is a histo-

logical fi nding that requires interpretation in the clinical context 

in which it was obtained and that esophageal eosinophilia alone 

does not defi ne EoE. As an isolated fi nding, esophageal eosi-

nophilia is most commonly found in three clinical conditions: 

GERD, EoE, and proton-pump inhibitor-responsive esopha-

geal eosinophilia (PPI-REE), and these cannot be distinguished 

by the eosinophil count or other associated morphological fea-

tures ( 20 – 22 ). However, a number of other diseases with distinct 

clinical and histologic features have also been associated with 

esophageal eosinophilia ( Table 2 ). In approaching these condi-

tions, isolated esophageal eosinophilia must be distinguished 

from esophageal eosinophilia associated with a more generalized 

disease such as eosinophilic gastroenteritis or hypereosinophilic 

syndrome.    

 Defi nition of EoE and diagnostic criteria 

   Recommendations   

 2.  EoE is clinicopathologic disorder diagnosed by clinicians 

taking into consideration both clinical and pathologic 

information without either of these parameters interpreted 

in isolation, and defi ned by the following criteria:   

 Symptoms related to esophageal dysfunction •

  Table 1 .    Continued 

    TREATMENT  

   18.    Patients should be well informed of the risks of esophageal dilation in EoE including post-dilation chest pain, which occurs in up to 75 %  of patients, 
bleeding, and esophageal perforation. (Recommendation conditional, evidence moderate) 

    OUTCOMES  

    Natural history of EoE  

   19.    While knowledge of the natural history of EoE is limited, patients should be counseled about the high likelihood of symptom recurrence after discontinuing 
treatment due to the chronic nature of this disease. (Recommendation strong, moderate evidence) 

    Maintenance therapy  

   20.    The overall goal of maintenance therapy is to minimize symptoms and prevent complications of EoE, preserve quality of life, with minimal long-term 
adverse effects of treatments. (Recommendation conditional, evidence low) 

   21.    Maintenance therapy with topical steroids and / or dietary restriction should be considered for all patients, but particularly in those with severe dysphagia 
or food impaction, high-grade esophageal stricture and rapid symptomatic / histologic relapse following initial therapy. (Recommendation conditional, 
evidence low) 

     EoE, eosinophilic esophagitis; eos, eosinophils; GERD, gastroesophageal refl ux disease; hpf, high-power fi eld; PPI, proton-pump inhibitor; PPI-REE, proton-pump inhibitor 
esophageal eosinophilia.   

     Table 2 .    Diseases associated with esophageal eosinophilia 

    

   Eosinophilic gastrointestinal diseases 

   PPI-responsive esophageal eosinophilia 

   Celiac disease 

   Crohn’s disease 

   Infection 

   Hypereosinophilic syndrome 

   Achalasia 

   Drug hypersensitivity 

   Vasculitis 

   Pemphigus 

   Connective tissue diseases 

   Graft vs. host disease 

     PPI, proton-pump inhibitor.   
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 Eosinophil-predominant infl ammation on esophageal 

biopsy, characteristically consisting of a peak value of 

    ≥    15 eos per high-power fi eld (eos / hpf) 

 Mucosal eosinophilia is isolated to the esophagus and 

persists aft er a PPI trial 

 Secondary causes of esophageal eosinophilia excluded 

( Table 2 ) 

 A response to treatment (dietary elimination; topical cor-

ticosteroids) supports, but is not required for diagnosis. 

(Strong recommendation, low evidence)   

 3.  Esophageal biopsies are required to diagnose EoE; 2 – 4 biop-

sies should be obtained from both the proximal and distal 

esophagus to maximize the likelihood of detecting esopha-

geal eosinophilia in all patients in whom EoE is being con-

sidered. (Recommendation strong, evidence low) 

 4.  At the time of initial diagnosis, biopsies should be obtained 

from the antrum and / or duodenum to rule out other causes 

of esophageal eosinophilia in all children and in adults with 

gastric or small intestinal symptoms or endoscopic abnor-

malities. (Recommendation strong, evidence low) 

 Summary of the evidence .  Th e histologic and phenotypic fea-

tures of EoE were fi rst described by Attwood ( 23 ) and then by 

Straumann ( 24 ). EoE as an allergic disease was fi rst reported in 

1995 ( 25 ). Originally, EoE was thought to be a rare disease, but 

over the last 15 years, the prevalence and interest in EoE has greatly 

increased. Th e allergic basis of EoE is supported by studies demon-

strating that the underlying etiology for EoE is likely an aberrant 

 “ antigenic ”  or  “ immune ”  response associated with consistent clini-

cal and histologic abnormalities ( 26 ). 

 Guidelines for the disease were originally written in 2007 and 

updated in 2011 ( 17,27 ). EoE is currently defi ned as a  “ chronic, 

immune / antigen-mediated esophageal disease characterized clini-

cally by symptoms related to esophageal dysfunction and histo-

logically by eosinophil-predominant infl ammation ”  ( 17 ). It is also 

a clinicopathologic disease, meaning that clinical and pathologic 

information must be considered jointly without either of these 

parameters interpreted in isolation ( 17 ). 

  Diagnostic criteria:  Th e criteria required for diagnosis of EoE are 

specifi ed above. Endoscopy with esophageal biopsy is the only reli-

able diagnostic test for EoE. In the future, translational methods 

(e.g. RNA microarrays, measurement of specifi c gene and protein 

levels via immunochemistry, and / or ELISA) incorporating bio-

logic measures that might be available to refi ne the defi nition of 

EoE, but these are not currently ready for clinical use. 

  Clinical characteristics:  Many studies have described clinical fea-

tures of EoE, however, none are pathognomonic. Th e typical EoE 

patient is an atopic male (male to female ratio 3:1) who presents 

in childhood or during the third or fourth decade of life ( 3,28 ). 

EoE occurs in most racial and ethnic groups, although many stud-

ies have reported predominance in non-Hispanic Whites ( 29,30 ). 

Clinical manifestations of EoE in children are nonspecifi c and vary 

by age. Infants and toddlers oft en present with feeding diffi  culties, 

•

•

•

•

whereas school-aged children are more likely to present with vom-

iting or pain ( 31,32 ). EoE is also commonly associated with other 

atopic diatheses (food allergy, asthma, eczema, chronic rhinitis, 

environmental allergies) ( 27 ). In adults, solid food dysphagia is the 

most common presenting symptom ( 28,33 ), and food impaction 

necessitating endoscopic bolus removal occurs in 33 – 54 %  of adult 

EoE patients ( 34 ). Other symptoms in adults include chest pain, 

heartburn, and upper abdominal pain ( 35 ). 

 Physical examinations are useful in children to identify normal 

growth patterns, and in both children and adults to identify comor-

bid allergic diseases; however, no features on physical examination 

are specifi c in making the diagnosis of EoE. 

  Endoscopic fi ndings : Endoscopic abnormalities in patients with 

EoE include fi xed esophageal rings (also referred to as a corru-

gated appearance or trachealization), white exudates or plaques, 

longitudinal furrows, edema (also referred to as mucosal pallor or 

decreased vascularity), diff use esophageal narrowing, and esopha-

geal lacerations induced by passage of the endoscope (a manifes-

tation of mucosal fragility) ( 17,36 – 39 ). However, because these 

endoscopic features have been described in other esophageal dis-

orders, none can be considered pathognomonic for EoE. 

 A meta-analysis of endoscopic fi ndings in EoE from 100 publi-

cations encompassing a total of 4,678 patients with EoE and 2,742 

controls found that the sensitivity, specifi city, and predictive val-

ues of endoscopic fi ndings alone are insuffi  cient for diagnosis of 

EoE ( 39 ). In addition, the inter- and intra-observer reliability of 

detecting these fi ndings is only in the fair range ( 40 ), and the endo-

scopic appearance may be normal in 10 – 25 %  of patients with EoE 

( 41 – 43 ). Th erefore, mucosal biopsies of the esophagus should be 

obtained in all patients in whom EoE is a clinical possibility regard-

less of the endoscopic appearance. Utilization of a newly validated 

classifi cation and grading system for endoscopic fi ndings of EoE 

may improve diagnostic utility ( 44 ). Th is system allows for more 

uniform characterization of endoscopic fi ndings, facilitates com-

parisons of severity among clinicians, and provides information 

regarding fi brostenotic complications of EoE ( Table 3 ). Emerg-

ing techniques, such as functional luminal imaging to measure 

esophageal compliance, may also have clinical utility ( 45 ). 

  Radiologic fi ndings : Strictures, fi xed rings, diff use corrugation, 

and rarely esophageal intramural diverticulosis have also been 

described in EoE, but these features are also not specifi c ( 17 ). 

Esophagrams are not recommended as routine diagnostic tests for 

EoE. In selected situations, however, they may be useful to char-

acterize anatomic abnormalities such as subtle strictures or small-

caliber esophagus that can be diffi  cult to appreciate endoscopically 

or to provide information on the length and diameter of esopha-

geal strictures for purposes of planning dilation. 

  Approach to obtaining biopsies : Because infl ammatory changes 

in EoE are frequently patchy and may not be present in all biopsies 

( 46,47 ), it is recommended that 2 – 4 biopsies be obtained from at 

least two diff erent locations in the esophagus, most typically in the 

distal and proximal halves of the esophagus. It is also reasonable 

to target esophageal biopsies to the areas with abnormal fi ndings 

(i.e., rings, plaques, furrows). Several publications have addressed 

the question of what is the optimal number of mucosal biopsies 
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also be obtained in adults when there are abnormal endoscopic 

fi ndings in either the stomach or duodenum or when other gastric 

or small intestinal symptoms or conditions such as celiac disease 

or eosinophilic gastroenteritis are clinical possibilities. Th ere are 

limited data to support routine gastric or duodenal biopsies in 

adults in the absence of symptoms or endoscopic abnormalities. 

  Histologic characteristics and diagnostic threshold : While no 

study has determined an  “ exact ”  threshold number of eosinophils 

that establishes a diagnosis of EoE, there is consensus that fi nd-

ing     ≥    15 eosinophils in at least one microscopy high-power fi eld 

on esophageal biopsy specimen aft er a PPI trial is consistent with 

the diagnosis of EoE in the proper clinical setting ( 17 ). Th ere are 

some limitations in quantifying eosinophil counts, including lack of 

standardization of the size of a high-power fi eld ( 54 ) and variability 

in the defi nition of an intraepithelial eosinophil in hematoxylin-

stained tissue sections ( 47 ), so communication with a pathologist 

when there is a question about the results can be helpful. Similar 

to symptoms and endoscopic fi ndings, elevated esophageal eosi-

nophil counts alone are also not specifi c for EoE ( 17,21 ). 

 It is important that histologic features besides the absolute eosi-

nophil count, such as eosinophil microabscess formation, superfi -

cial layering of eosinophils, extracellular eosinophil granules, basal 

cell hyperplasia, rete-peg elongation, subepithelial lamina propria 

fi brosis, and increases in other cell types, such as lymphocytes, be 

evaluated and noted in pathology reports ( 47 ). Although these fea-

tures are not specifi c to EoE, they do add information to the over-

all clinicopathologic assessment of the patient. While preliminary 

data suggest that the presence of extracellular eosinophil gran-

ules (eosinophil peroxidase, major basic protein, and eosinophil-

derived neurotoxin) is a useful feature for histological distinction 

of EoE from GERD ( 55 – 58 ), special stains have not yet been vali-

dated for routine clinical use.   

 Diagnostic challenges: PPI-responsive esophageal 
eosinophilia and GERD 

   Recommendations   

 5.  Proton-pump inhibitor esophageal eosinophilia (PPI-REE) 

should be diagnosed when patients have esophageal symp-

toms and have histologic fi ndings of esophageal eosinophilia, 

but demonstrate symptomatic and histologic response to 

proton-pump inhibition. At this time, the entity is consid-

ered distinct from EoE, but not necessarily a manifestation 

of GERD. (Recommendation conditional, evidence low) 

 6.  To exclude PPI-REE, patients with suspected EoE should be 

given a two-month course of PPIs followed by endoscopy 

with biopsies. (Recommendation strong, evidence low) 

 7.  A clinical, endoscopic, and / or histologic response to a PPI 

does not establish gastroesophageal refl ux as the cause of 

esophageal eosinophilia. To determine whether refl ux is con-

tributing to esophageal eosinophilia, additional evaluation 

for GERD, as per standard clinical practice, is recommended. 

Th is may include ambulatory pH testing in selected cases. 

(Recommendation conditional, evidence low)  

that should be obtained to maximize the diagnostic yield of EoE 

( 19,46,48 – 52 ), and the overall conclusion is that an increasing 

number of biopsies increases diagnostic yield. When the number 

of biopsies reaches 6 – 9, diagnostic sensitivity approaches 100 %  

( 46,51,52 ). Having at least two locations represented in separate 

pathology jars is helpful for diagnosis not only to assess the extent 

of infl ammation, but also because levels of eosinophilia can vary 

between the distal and proximal esophagus ( 7,51,53 ). 

 In addition to esophageal biopsies, biopsies of the gastric antrum 

and duodenum should be obtained once in all children to exclude 

other potential causes of esophageal eosinophilia. Th ese should 

  Table 3 .    Proposed classifi cation and grading system for the 
endoscopic assessment of the esophageal features of eosinophilic 
esophagitis ( 44 ) 

    Major features  

        Edema (also referred to as decreased vascular markings, mucosal 
pallor)  

         Grade 0: Absent. Distinct vascularity present 

         Grade 1: Loss of clarity or absence of vascular markings 

        Fixed rings (also referred to concentric rings, corrugated esophagus, 
corrugated rings, ringed esophagus, trachealization)  

         Grade 0: None 

         Grade 1: Mild-subtle circumferential ridges 

          Grade 2: Moderate-distinct rings that do not impair passage of a 
standard diagnostic adult endoscope (outer diameter 8 – 9.5   mm) 

          Grade 3: Severe-distinct rings that do not permit passage of a 
diagnostic endoscope 

       Exudates (also referred to as white spots, plaques)  

         Grade 0: None 

          Grade 1: Mild-lesions involving less than 10 %  of the esophageal 
surface area 

          Grade 2: Severe-lesions involving greater than 10 %  of the esophageal 
surface area 

       Furrows (also referred to as vertical lines, longitudinal furrows)  

         Grade 0: Absent 

         Grade 1: Vertical lines present 

       Stricture  

         Grade 0: Absent 

         Grade 1: Present (specify estimated luminal diameter) 

    Minor features  

        Crepe paper esophagus (mucosal fragility or laceration upon passage 
of diagnostic endoscope but not after esophageal dilation)  

         Grade 0: Absent 

         Grade 1: Present 

        Narrow-caliber esophagus (reduced luminal diameter of the majority 
of the tubular esophagus)  

         Grade 0: Absent 

         Grade 1: Present 
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  Summary of the evidence   .   Th ere are two clinical situations where 

patients with esophageal eosinophilia respond to PPI therapy. Th e 

fi rst is where patients with classic symptoms of refl ux and erosive 

esophagitis or Barrett ’ s esophagus on endoscopy are found to have 

esophageal eosinophilia on biopsy ( 20,59 ). Th ese patients likely 

have GERD contributing to esophageal eosinophilia and treat-

ment of their GERD will result in reduction of the eosinophils. 

Th e second group of patients present with symptoms suggestive 

of EoE and may have endoscopic features of EoE, yet their symp-

toms and esophageal eosinophilia resolve aft er a PPI course ( 60 ). 

Th is latter group is now termed PPI-REE ( 17 ). 

 An initial report of PPI-REE by Ngo  et al.  described three 

patients with the phenotypic appearance of EoE and high levels of 

esophageal eosinophils who had complete resolution of esopha-

geal eosinophilia with PPI therapy ( 20 ). Since that report, several 

pediatric and adult studies have described a histologic response 

to PPI therapy that is consistently in the 30 – 50 %  range ( 60 – 63 ). 

Stated another way, more than one-third of all patients with 

esophageal eosinophilia on biopsy will respond to a PPI, and 

patients in this category should not be diagnosed with EoE. 

 Th e reason for this PPI response is incompletely understood and is 

likely a complex interplay of multiple factors. One possibility is that 

in GERD, the esophageal epithelium may have damage to the tight 

junctions due to acid exposure. Th is results in increased permeabil-

ity with dilation of intracellular spaces and may allow for allergen 

penetration, which triggers subsequent recruitment of eosinophils 

to the esophageal epithelium ( 64 ). Another possibility is that there 

may be a direct anti-infl ammatory eff ect of the PPI on the esopha-

geal epithelium. A recent report has shown that in esophageal cell 

lines, exposure to omeprazole in cells stimulated with cytokines 

such as IL-13 and Il-4 can block the secretion of eotaxin-3, which is 

thought to play an integral role in development of EoE ( 65 ). 

 At present, it is unknown whether patients with PPI-REE repre-

sent a GERD variant, an EoE variant, or a separate process entire-

ly. PPI-REE has not been shown to be associated with an antigenic 

or immunologic cause of esophageal eosinophilia and cannot be 

labeled as an EoE phenotype at this time. However, long-term 

followup of these patients is lacking. One small case series high-

lighting this issue follows four pediatric patients with PPI-REE 

( 63 ). Despite continued therapy with PPI, patients developed 

symptoms warranting repeat endoscopy, which ultimately dem-

onstrated recurrent esophageal eosinophilia consistent with EoE. 

Further longitudinal studies are needed to address this concern 

and inform future recommendations. 

 A proposed algorithm of initial treatment and evaluation of 

esophageal eosinophilia is given in  Figure 1 , and a PPI trial is cen-

tral to this. Few data exist to guide specifi c recommendations on 

dosage and duration of proton-pump inhibitors as initial therapy 

for esophageal eosinophilia. Retrospective data support the use of 

either once or twice daily use, but many of the studies that reported 

on PPI-REE used twice daily PPI dosing in the 20 – 40   mg range 

of several available PPIs ( 61,62,66 ). It is recommended that 

doses should at least be similar to those used to treat GERD-

related erosive esophagitis, with a duration of 8 weeks continuing 

until the time of the follow-up endoscopy and biopsy. 

 Aft er a patient is found to have PPI-REE, a clinician may 

choose to continue the evaluation to determine whether GERD 

is the cause, given that a PPI response may not be specifi c for 

refl ux ( 67 ). Recent guidelines on the evaluation of GERD have 

been published and can direct this evaluation, and ambulatory pH 

monitoring may be used in selected patients ( 68 ). It is important 

to note, however, that two studies have found that pH monitoring 

at baseline reliably whether a patient with esophageal eosinophil 

responds to a PPI trial ( 60,69 ).     

 TREATMENT  
 Endpoints of treatment in EoE 

   Recommendations   

 8.  Th e endpoints of therapy of EoE include improvements in 

clinical symptoms and esophageal eosinophilic infl ammation. 

While complete resolution of symptoms and pathology is an 

ideal endpoint, acceptance of a range of reductions in symp-

toms and histology is a more realistic and practical goal in clin-

ical practice. (Recommendation conditional, evidence low) 

 9.  Symptoms are an important parameter of response in EoE, 

but cannot be used alone as a reliable determinant of disease 

activity and response to therapy, given that compensatory 

dietary and lifestyle factors can mask symptoms, and that 

esophageal strictures may not respond to medical therapy. 

(Recommendation conditional, evidence moderate)  

Esophageal eosinophilia
on biopsy

Isolated esophageal
eosinophilia

Assess for all causes of
esophageal eosinophilia

PPI trial followed by repeat
endoscopy and biopsy

PPI-responsive
(eosinophilia and

symptoms resolved)

PPI-non-responsive
(persistent eosinophilia

and symptoms)

EoE
(immune-mediated)

Non-GERD PPI-REE
(mechanism yet unkown)

GERD with eosinophils
(acid-mediated)

  Figure 1 .         Algorithm for approach to esophageal eosinophilia (EoE) and 
diagnosis of EoE. After fi nding EoE on biopsy in a patient undergoing 
upper endoscopy for symptoms of EoE, the differential diagnosis for this 
histologic fi nding should be considered ( Table 2 ). If eosinophilia is isolated 
to the esophagus, then EoE, gastroesophageal refl ux disease (GERD), 
and proton-pump inhibitor-responsive esophageal eosinophilia (PPI-REE) 
are the most common clinical possibilities. At this point, an 8-week trial 
of 20 – 40   mg of any of the available PPIs used twice daily is prescribed. 
On repeat endoscopy and biopsy, if there is persistent eosinophilia and 
symptoms, then EoE can be formally diagnosed. However, if symptoms 
and eosinophilia resolve, then PPI-REE is diagnosed rather than EoE. 
Some patients with PPI-REE have GERD with an acid-mediated esopha-
geal eosinophilia. Others likely have non-acid mediated PPI-REE, but the 
mechanism of eosinophilia in these patients is not yet known.  
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are swallowed rather than inhaled to coat the esophagus and 

provide topical medication delivery. Dose ranges are presented 

in  Table 4 . 

 In children, randomized trials comparing fl uticasone to pred-

nisone ( 7 ) and to placebo ( 71 ) have demonstrated an approxi-

mately 50 %  complete and 95 %  partial response using 1 – 3 months 

of therapy. Symptomatic and endoscopic improvement was also 

robust. In the only placebo-controlled trial of fl uticasone in adults 

( 8 ), there was a histologic response in 62 %  but not a signifi cant 

improvement in symptoms. For using fl uticasone, the patient is 

directed to puff  the inhaler into the mouth during a breath hold, 

and then to swallow it. Aft er dosing, patients should avoid eating 

or drinking for 30 – 60   minutes. 

 Budesonide has also been proven to be an eff ective therapy for 

EoE in randomized trials. In children, aqueous budesonide has 

been mixed with a sugar substitute (1   mg / 2   ml of budesonide 

with 5   gm of sucralose) to create a slurry termed  “ oral viscous 

budesonide ”  ( 80,81 ). A randomized trial of oral viscous budeso-

nide in children showed signifi cant improvement in symptoms, 

endoscopic fi ndings, and esophageal eosinophilia compared with 

placebo ( 9 ). In adults, a randomized trial of budesonide, which 

was nebulized and then swallowed showed similar results ( 10 ). 

Th ere have been no studies to date comparing the effi  cacy of 

fl uticasone to budesonide, but a recent study examined two topi-

cal formulations of budesonide ( 75 ). In this randomized, open-

label trial, the oral viscous form of budesonide was found to be 

more eff ective than the nebulized swallowed formulation for 

decreasing eosinophils counts, likely due to prolonged esophageal 

dwell time. 

 Topical steroid therapy is felt to be safe in general. However, 

candidal esophagitis has been reported in 5 – 30 %  of cases, though 

many times this was incidentally noted on follow-up endoscopy. 

Oral candidiasis has been reported in only approximately 1 %  of 

patients treated with topical steroids regardless of the medication 

formulation, dose, or whether the mouth was rinsed aft er medi-

cation administration ( 7 – 10,53,71,75,78,80,82 – 85 ). To date, there 

has been no evidence of adrenal suppression up to 2 months of 

treatment. Long-term safety data are not yet available for growth 

rates or bone density. 

  Summary of the evidence   .   Complicating the issue of therapeutic 

endpoints in EoE is that few data specifi cally examine the degree 

to which the eosinophil density need be reduced to reverse or pre-

vent ongoing esophageal injury. Accordingly, treatment endpoints 

chosen in the literature are both variable and arbitrary, with inves-

tigators diff ering in terms of defi ning the upper limit of eos / hpf 

to determine a complete response to therapy. For example, histo-

logic endpoints have varied from 0 – 1   eos / hpf [refs   (10,49,70 – 72)] 

to 0 – 6   eos / hpf [ref.   (9)], a decrease of     >    90 %  of eosinophils ( 8 ), 

and have been combined with another histologic parameter such 

as basal-zone hyperplasia ( 7 ). In several studies, the concept of a 

partial histologic response is also used with variable defi nitions 

( 9,10,49 ). While most investigators use a peak eosinophil count, 

some have reported the mean count ( 17,19 ), though these two 

measures highly correlate with each other ( 73 ). 

 Defi ning symptom endpoints is also challenging because symp-

toms of EoE are nonspecifi c and can be minimized by dietary 

modifi cations that can be diffi  cult to quantify. Several randomized 

clinical trials evaluating budesonide, fl uticasone, or prednisone 

have demonstrated that there is an overall correlation of histo-

logic and symptomatic response to therapy ( 7,9,10,71 ). However, 

there are other studies of EoE treatments where the histologic 

response does not match with the symptom response ( 8,74 – 76 ). 

Scoring systems for EoE have been developed, but have not been 

validated for use as outcome measures as of yet ( 31,77,78 ). Th ese 

scoring systems are also mixed as to whether they do or do not 

correlate with eosinophil counts ( 31,79 ). Defi ning evidence-based 

treatment endpoints in EoE is an area of active research that 

will inform future recommendations, and the optimal endpoints 

of therapy of EoE for the purpose of clinical trials have yet to 

be defi ned.    

 Pharmacologic treatments 

   Recommendations   

 10.  Topical steroids (i.e., fl uticasone or budesonide, swallowed 

rather than inhaled, for an initial duration of 8 weeks) are 

a fi rst-line pharmacologic therapy for treatment of EoE. 

(Recommendation strong, evidence high) 

 11.  Prednisone may be useful to treat EoE if topical ster-

oids are not eff ective or in patients who require rapid 

improvement in symptoms. (Recommendation condi-

tional, evidence low) 

 12.  Patients without symptomatic and histologic improvement 

aft er topical steroids might benefi t from a longer course of 

topical steroids, higher doses of topical steroids, systemic ster-

oids, elimination diet, or esophageal dilation (Recommenda-

tion conditional, evidence low). Th ere are few data to support 

the use of mast cell stabilizers or leukotriene inhibitors, and 

biologic therapies remain experimental at this time.  

  Summary of the evidence   .    Topical steroids:  Topical corticoster-

oids have been proven to be an eff ective therapy for EoE, and are 

a fi rst-line therapy. Th e medications, available as multi-dose 

inhalers or aqueous nebulizer solutions for use in asthma, 

  Table 4 .    Topical steroid initial dosing for treatment of EoE 

    Medication    Age group    Dosing  

   Fluticasone  a    Children  b    88 – 440   mcg / day in a divided dose 

     Adults  880 – 1760   mcg / day in a divided dose 

   Budesonide  c    Children  b    1   mg / day 

     Adults  2   mg day, typically in a divided dose 

     EoE, eosinophilic esophagitis.   
   a    Use a multi-dose inhaler preparation. The patient should be instructed to puff 
the medication into their mouth during a breath hold, and then swallow it, to 
minimize pulmonary deposition.   
   b    Specifi c doses in children will be determined by age, height, or weight.   
   c    Use the aqueous solution in a ratio of 1   mg / 2   ml budesonide mixed with 5   gm of 
sucralose for the oral viscous budesonide preparation.   
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  Systemic steroids:  Th ere is only one randomized trial of pred-

nisone for treatment of EoE in children, and the comparator was 

swallowed, topical fl uticasone ( 7 ). Although results were similar 

between the two agents, prednisone led to more complete histo-

logic improvement as well as more adverse events (40 %  of patients 

developed side eff ects such as hyperphagia, weight gain, and / or 

Cushingoid features). A single cohort study of 39 children with 

EoE treated with prednisone demonstrated a reduction in eosi-

nophil counts from 34 to 1   eos / hpf aft er 4 weeks of treatment ( 53 ). 

Because of the potential for side eff ects, prednisone is typically re-

served for times when topical steroids are not eff ective or patients 

need a rapid improvement in symptoms. 

  Other agents : If a patient does not respond to a topical or sys-

temic steroid aft er dose escalation or a longer course of treatment, 

a non-pharmacologic treatment of EoE, such as dietary elimina-

tion or endoscopic dilation, is recommended. A number of other 

agents have been studied on a limited basis in EoE but their effi  -

cacy is not established, and they are not recommended for use. 

 Th ere are no controlled trials of leukotriene inhibitors in patients 

with EoE. In a case series of adults treated with high doses of mon-

telukast, there was symptomatic but not histologic response in 

12 patients ( 86 ). In a study of 11 adult patients, montelukast was 

not eff ective for maintaining a steroid-induced remission ( 87 ). 

 Although mast-cell inhibitors have a theoretical place in the 

treatment of EoE ( 88 – 91 ), there are no controlled trials of this 

form of therapy in EoE. In a case series, cromolyn sodium was 

used for 4 weeks in 14 children who failed to demonstrate either 

symptomatic or histologic improvement ( 53 ). 

 Th e immunomodulators 6-mercaptopurine and azathioprine 

were used in three adult patients with steroid-dependent eso-

phageal eosinophilia with resulting symptomatic and histologic 

remission ( 92 ). Due to potential side eff ects and few data, these 

medications are not recommended for routine use. 

 Interleukin-5 (IL-5), a key cytokine in eosinophil physiology, is 

an attractive target for anti-eosinophil therapies ( 26 ). Antibodies 

to IL-5 have been studied, but they are not available for clinical 

use. Mepolizumab has been used in two trials, one in children and 

one in adults ( 93,94 ). In both, this drug reduced eosinophil counts 

in most patients, but complete histologic resolution occurred 

in only a small percentage. In the adult trial, there was no change 

in symptoms. Reslizumab was used in one trial and demonstrated 

signifi cant improvement in esophageal eosinophilia in patients 

with EoE without serious side eff ects ( 76 ). However, the symp-

tomatic response was no diff erent than placebo. Further studies 

utilizing these medications are warranted with to defi ne their 

role in EoE. 

 Omalizumab, an anti-IgE antibody, was not eff ective in a case 

series of two subjects ( 95 ).    

 Dietary treatments 

   Recommendations   

 13.  Dietary elimination can be considered as an initial therapy 

in the treatment of pediatric and adult EoE. (Strong 

recommendation, evidence moderate) 

 14.  Th e decision to use a specifi c dietary approach (elemental, 

empiric, or targeted elimination diet) should be tailored to 

individual patient needs and available resources. (Recom-

mendation conditional, evidence moderate) 

 15.  Clinical improvement and endoscopy with esophageal 

biopsy should be used to assess the response to dietary 

treatment when food antigens are either being withdrawn 

from or reintroduced to the patient. (Recommendation 

conditional, evidence low) 

 16.  Gastroenterologists should consider consultation with 

an allergist to identify and treat extraesophageal atopic 

conditions, assist with treatment of EoE, and to help 

guide elemental and elimination diets. (Recommendation 

conditional, evidence low)  

  Summary of the evidence   .    Strategies for dietary elimination : Th ree 

strategies of dietary therapy have evolved. Th e fi rst is total elimina-

tion of all food allergens with elemental or amino – acid-based for-

mula. Th e second is a targeted elimination diet guided by allergy 

testing, typically skin prick testing or patch testing. Th e third is an 

empiric six-food elimination diet removing the six most common 

known food groups that are triggers of EoE: soy, egg, milk, wheat, 

nuts, and seafood. All three approaches have demonstrated symp-

tomatic and histologic resolution in pediatric patients in uncon-

trolled studies ( 49,53,96 ). Th e duration of the treatment is usually 

4 – 8 weeks, followed by a reintroduction period once remission 

has been achieved. Because dietary elimination and identifi cation 

of food allergens is labor, cost, and time intensive, the decision to 

pursue this strategy should be individualized based on available 

resources and patient and family preferences. 

 While an elemental formula has been shown to be the most 

eff ective dietary therapy (95 – 98 %  resolution of symptoms and 

histology within 4 weeks) ( 25,53,97,98 ), there are some practical 

limitations to this approach. Elemental formulas are costly, oft en 

require the placement of feeding tubes for formula administra-

tion, and may impact the quality of a patient ’ s life. An alternative 

approach that addresses removal of the most common food aller-

gens without performing allergy tests is the six-food elimination 

diet. Th is was developed by Kagalwalla  et al.  ( 49 ) who reported 

symptomatic and histologic resolution in 74 %  of a pediatric 

cohort. Subsequent studies from this group also implied that the 

most common triggers of EoE upon reintroduction of foods were 

milk, wheat, egg, and soy ( 49 ). 

 Food elimination has not been as widely studied in adults. 

Simon  et al.  attempted a targeted elimination diet based on IgE 

sensitization to rye and wheat in a small subset of patients without 

evidence of histologic or symptomatic response ( 99 ). Gonsalves 

 et al.  conducted a prospective trial of a six-food elimination diet 

in 50 adult patients for a duration of six weeks ( 11 ). Overall, 64 %  

of patients had peak eosinophil counts     ≤    5   eos / hpf and 70 %  had 

peak eosinophil counts     ≤    10   eos / hpf. Symptoms improved in 94 %  

of patients and endoscopic features improved as well. Systematic 

reintroduction of food groups identifi ed wheat (60 % ) and milk 

(50 % ) as the most common triggers. 
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for employing these modalities in patients with EoE has not been 

determined and no single modality has been universally adopted. 

Data supporting an allergy testing and targeted elimination 

approach exist in children at some centers ( 103 ) but not at others 

( 98 ), and skin prick testing was only 13 %  predictive in identifying 

food allergens in adults ( 11 ). 

 Reasons for this include variability in subject selection, antigens 

examined, and technical diff erences in skin-testing techniques 

and readouts. Future multicenter studies focused on standardiz-

ing and validating these tests are needed. 

 Th ere are important roles for allergists in treating patients with 

EoE including the identifi cation, treatment, and evaluation of 

allergy testing in EoE patients, as well as the assessment of 

comorbid allergic diseases such as atopic dermatitis, asthma, 

and allergic rhinitis / conjunctivitis ( 17 ). Allergists can also iden-

tify other food allergies, such as those that are IgE mediated, and 

provide prophylactic treatments and instructions for anaphylaxis. 

As these are outside of the areas of expertise of most gastroen-

terologists, a close collaboration can be helpful. At some centers, 

not only do allergists take primary responsibility for the manage-

ment and coordination of care of EoE patients, but they perform 

important clinical and basic research on EoE. Finally, dieticians 

can also play an important role. Th eir knowledge of overlap and 

cross contamination of specifi c food items and expertise in coping 

with a restricted diet from a compliance, social, economic, and 

practical point of view are oft en very helpful when using dietary 

therapy in patients with EoE.    

 Endoscopic treatment 

   Recommendations   

 17.  Esophageal dilation, approached conservatively, may be used 

as an eff ective therapy in symptomatic patients with strictures 

that persist in spite of medical or dietary therapy and initially 

in patients with severely symptomatic esophageal stenosis. 

(Recommendation conditional, evidence moderate) 

 18.  Patients should be well informed of the risks of esophageal 

dilation in EoE including post-dilation chest pain, which 

occurs in up to 75 %  of patients, bleeding, and esophageal per-

foration. (Recommendation conditional, evidence moderate)  

  Summary of the evidence   .   Th e fi brostenotic complications of EoE 

include focal esophageal strictures and narrow-caliber esophagus 

( 13,17,104 ). Esophageal dilation is an eff ective treatment for such 

changes, and was one of the fi rst therapies used for adult patients 

with EoE ( 17 ). In several large series, esophageal dilation relieved 

dysphagia in majority of patients ( 14,15,105,106 ). Moreover, the 

mean duration of response to dilation was more than a year ( 105 ). 

Th ere was also a very high degree of patient acceptance for prima-

ry therapy with esophageal dilation in a post-dilation survey, with 

all patients willing to undergo repeated dilation as needed ( 105 ). 

In general, it is preferable to reserve dilation until aft er the eff ects 

of medical or dietary therapy can be assessed ( 17 ). However, on 

an initial endoscopy, if a critical stricture is encountered or food 

impaction has occurred, then dilation can be performed prior to 

 Two additional preliminary adult studies have been presented. 

Peterson  et al.  conducted a small trial with elemental formula in 

21 adults and found that 48 %  had     <    8   eos / hpf aft er treatment for 

4 weeks ( 100 ). Lack of adherence with the elemental formula was 

thought to contribute to the lower response rate when compared 

to prior pediatric data. Lucendo  et al.  ( 101 ) studied 64 patients 

who completed a diet eliminating wheat, corn, milk, eggs, nuts /

 peanuts, legumes, fi sh / shellfi sh, rice, and soy. Th ey found 73 %  of 

patients had eosinophil counts     <    5   eos / hpf aft er dietary elimina-

tion. Food reintroduction identifi ed the most common triggers as 

milk, wheat, and legumes. 

 Th e goal of dietary therapy is not only to induce clinical and his-

tologic remission but, importantly, to maintain remission by elim-

ination of a specifi c dietary trigger(s). For children, maintenance 

of normal growth and development with a nutritionally replete 

diet is extremely important. Patients may be off ered treatment 

with dietary therapy as an alternative to chronic pharmacologic 

therapy if they are motivated to try to fi nd their food trigger(s) 

and willing to eliminate the food from their diet. Initiation of 

dietary therapy for EoE oft en begins with a consultation with a 

dietitian familiar with food allergies and eosinophilic gastroin-

testinal disorders. Th e dietitian should have patients complete a 

dietary log early in the trial to assess for sources of contamination. 

Involvement of a dietician is especially important if dietary thera-

py with elemental formula is to be pursued in order to make sure 

that adequate caloric intake is being met and to assess for any 

potential electrolyte or micronutrient imbalance. 

 Aft er allergens are removed from the diet, food reintroduction 

is required to determine the specifi c triggers of EoE. A limited 

amount of data as well as clinical experience provide practical 

guidance to the reintroduction process. Th e decision of which 

food(s) to add is oft en made as a collaborative eff ort between the 

patient, family, and physicians. Some studies recommend that one 

food or food group is introduced every 4 – 6 weeks with observa-

tion of clinical symptoms and a subsequent endoscopy if no change 

in symptoms occur ( 70,102,103 ), while others have reintroduced 

combinations of foods ( 98 ). In the Gonsalves study ( 11 ), one food 

was added back every 2 weeks and endoscopy was performed 

aft er two foods. A food trigger is identifi ed based on the recurrence 

of symptoms and esophageal eosinophilia (e.g.,     >    15   eos / hpf) aft er 

reintroduction of a specifi c food group. Because patients typically 

have more than one food trigger, the process is continued until 

all foods have been added back or an acceptable diet is reached. 

Patients who are initially treated with an elemental formula undergo 

a substantially longer reintroduction process. Once food triggers 

are identifi ed, patients are advised to eliminate these agents from 

their diet completely. Practical factors to consider when using this 

approach include the cost of and risk associated with repeated 

endoscopy. Long-term maintenance studies of the effi  cacy of 

dietary therapy are warranted, as are prospective studies to deter-

mine the optimal approach to food reintroduction. 

  Role of the allergist : Th e use of allergy testing to identify foods 

that cause EoE is controversial. Th ere are three major types of 

allergy tests: immunoassays for serum food-specifi c IgE; skin 

prick testing; and atopy patch testing. Currently, the best approach 
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other therapies. Th e role of dilation as a primary monotherapy of 

EoE is still controversial and should be individualized until more 

data are available. 

  Dilation technique : Few data exist to support one specifi c 

method of esophageal dilation over another. While a through-

the-scope hydrostatic balloon dilator off ers the theoretical advan-

tage of avoidance of shear stress injury that is delivered by bougie 

dilation, there is no convincing evidence that balloon dilation 

off ers greater safety in EoE. Hydrostatic balloon dilation does 

allow for inspection of the underlying esophageal mucosa between 

serial dilations without the need to reintroduce the endoscope. 

Bougie dilation using a wire-guided system off ers the ability to 

dilate multiple strictures and long strictures such as in a diff usely 

narrowed esophagus in EoE. 

 We advocate a conservative approach to dilation, with relatively 

small increases in diameter over multiple sessions, primarily 

related to the known esophageal mucosal fragility in EoE ( 37 ). 

Aft er a mucosal rent, disruption, or laceration is noted, no further 

dilation is performed in that session. Th is approach encourages 

mucosal assessment aft er each incremental dilator size, regardless 

of whether balloons or bougies are used. Choice of the initial dila-

tor size is important. If the regular adult upper endoscopy passes 

without resistance (typical diameters range from 9 – 10   mm), then 

an initial dilator size just above this may be selected. Resistance 

to the passage of the bougie may off er an estimate of the degree 

of luminal compromise that can be diffi  cult to assess endoscopi-

cally. An eventual goal of 15 – 18   mm for esophageal diameter 

aft er dilation in EoE has been reported to provide lasting relief 

of dysphagia, but this target is based on retrospective data 

and expert opinion, and typically requires multiple sessions to 

achieve ( 105,107 ). 

  Risks of dilation : Early reports of severe complications relat-

ed to esophageal dilation in EoE generated trepidation among 

gastroenterologists ( 108 ). Further compounding this concern 

were early reports of esophageal tears and perforations during 

endoscopic treatment of food impactions and diagnostic endo-

scopies, suggesting a marked esophageal fragility in EoE ( 37,109 ). 

An important factor that may have infl uenced these high compli-

cation rates was a lack of disease awareness and perhaps, overly 

aggressive dilation technique. Specifi cally, many of the initial 

reports of esophageal perforation occurred in patients in whom 

EoE was not initially recognized and prior to publications 

describing the potential risks of esophageal dilation ( 16,107,110 ). 

 Th ree recent retrospective studies from adult centers reported 

complication rates that were considerably lower than that de-

scribed in initial reports ( 14,15,105 ). In two recent meta-analyses 

of esophageal dilation in EoE, the perforation rate for dilation was 

0.3 %  ( 107,110 ), similar to that quoted for esophageal dilation for 

other benign esophageal diseases. It is important to note, how-

ever, that this rate was achieved at academic centers experienced 

in performing esophageal dilation in patients with EoE. Interest-

ingly, the most common risk of dilation in EoE is post-procedural 

chest pain, reported in almost three quarters of patients when 

asked about this symptom prospectively ( 105 ). Major bleeding 

defi ned by need for endoscopic hemostasis or blood product is 

rare (only 1 patient reported to date). Nevertheless, the greater 

safety reported in more recent series may refl ect the adoption of a 

more conservative approach by gastroenterologists who are aware 

of the potential hazards of dilation in EoE.     

 OUTCOMES  
 Natural history of EoE 

   Recommendation   

 19.  While knowledge of the natural history of EoE is limited, 

patients should be counseled about the high likelihood of 

symptom recurrence aft er discontinuing treatment due 

to the chronic nature of this disease. (Recommendation 

strong, moderate evidence)  

  Summary of the evidence   .   While natural history data on EoE 

patients are limited, information can be gleaned from multiple 

sources, including a prospective cohort ( 13 ), placebo arms of ran-

domized clinical treatment trials ( 8 – 10,71,76,85,93 ), and multiple 

retrospective case series ( 12,53,77,84,111 – 113 ). It is clear that EoE 

is a chronic disease ( 17,114 ), and in many cases, particularly in 

adults, there can be a decade or more of symptoms prior to diag-

nosis ( 105 ). In the placebo-controlled RCTs conducted to date, 

endoscopic fi ndings and esophageal eosinophilia typically persist 

in the placebo arms ( 8 – 10,71,76,85,93 ). To date, no case of EoE 

has been noted to progress to hypereosinophilic syndrome or 

malignancy ( 12,77,93,111,112,114 ). 

 Cross-sectional symptom and endoscopy data suggest that 

some patients with EoE may progress from an infl ammatory to 

a fi brotic process, and this could explain diff erences in presen-

tation and fi ndings between children and adults with this con-

dition ( 39,77,84,115 ). Th ese clinical observations are consistent 

with mechanistic studies showing fi brosis and remodeling in the 

esophagus in some children ( 116,117 ). 

 A number of studies show that EoE recurs nearly universally 

aft er treatment is withdrawn, although the time course may vary 

for individual patients. From an early report of recurrent symp-

toms and esophageal eosinophilia aft er systemic corticosteroids 

were discontinued ( 118 ), recurrence of symptoms in EoE has been 

a common theme ( 17 ) and has also been seen with swallowed     

topical corticosteroids ( 119,120 ), leukotriene antagonists ( 86 ), 

and 6-mercaptopurine ( 92 ). Th e sum of prospective and retro-

spective dietary elimination data also suggest that if allergens are 

reintroduced, or elimination and elemental diets are discontin-

ued, symptoms, endoscopic fi ndings, and esophageal eosinophilia 

recur ( 11,49,53,70,97,113,121 ).    

 Maintenance therapy 

   Recommendations   

 20.  Th e overall goal of maintenance therapy is to minimize 

symptoms and prevent complications of EoE, preserve 

quality of life, with minimal long term adverse eff ects of 

treatments. (Recommendation conditional, evidence low) 
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EoE. From a diagnostic standpoint, the fi nding of EoE should trig-

ger an evaluation for its cause. Th ough there is a broad diff erential 

diagnosis, the three most commonly encountered gastrointestinal 

conditions are GERD, PPI-REE, and EoE. A PPI trial is important 

for distinguishing EoE from PPI-REE, and is now required prior 

to the formal diagnosis of EoE. Once diagnosed, fi rst-line options 

for treatment of EoE include swallowed, topical corticosteroids or 

dietary elimination. Th e choice of therapy will depend on patient 

preference, provider experience, and local expertise. Endoscopic 

dilation is an eff ective treatment for strictures or narrow-caliber 

esophagus, particularly when symptoms of dysphagia are refrac-

tory to medical or dietary therapy. Because EoE is chronic and 

symptoms recur when treatments are discontinued, maintenance 

therapy should be considered in all patients, but particularly 

in those with fi brostenotic complications or severe symptoms. 

Because the fi eld is rapidly evolving, we expect that in the com-

ing years there will be shift s in guidelines and recommendations, 

as new data emerge concerning noninvasive diagnostic strategies 

with biomarkers or genetic analysis, novel treatment modalities, 

non-endoscopic methods to monitor treatment response, and 

long-term outcomes.     
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