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ABSTRACT 

Eosinophilic esophagitis (EoE) is an allergen-driven chronic inflammatory condition, characterized by 

symptoms related to esophageal dysfunction and confirmed histologically by esophageal mucosal 

eosinophilia.  Since its first description in the 1990s, the incidence and prevalence of EoE have been 

on the rise.  It is known to affect all ages of various ethnic backgrounds and both genders; however, 

it is most seen in White males.  Children with EoE often present with abdominal pain, nausea, 

vomiting, and failure to thrive, whereas adults with EoE typically present with dysphagia and food 

impaction.  Diagnosis of EoE requires histologic confirmation of elevated esophageal eosinophils in a 

symptomatic patient, and only after secondary causes have been excluded.  Because EoE is a chronic 

and progressively fibrostenotic disease, treatment goals include resolution of symptoms, induction 

and maintenance of disease remission, prevention and possibly reversal of fibrostenotic 

complications, while minimizing treatment related adverse effects and improving quality of life.  

Treatment strategies include the “three D’s” – drugs, diet, and dilation.  Standard drug therapies 

include proton-pump inhibitors and topical corticosteroids.  Dietary therapies include elemental 

diet, allergy testing-directed elimination diet, and empiric elimination diets.  Endoscopic esophageal 

dilation for EoE strictures can alleviate esophageal symptoms but has no effect on mucosal 

inflammation.  Recent progress in EoE research has made possible evidence-based clinical 

guidelines.  Ongoing pharmacologic trials show promise for novel biologic agents in the treatment of 

refractory EoE.  
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INTRODUCTION 

Eosinophilic esophagitis (EoE) is a chronic inflammatory condition of the esophagus that has been 

increasingly recognized as a major cause of digestive symptoms in children and adults.(1)  Since it 

was initially described in cases series by Attwood(2) and Straumann(3) in 1993 and 1994, EoE has 

evolved into a widely-recognized cause of esophageal morbidity, commonly encountered in the 

gastrointestinal (GI) clinic, hospital emergency rooms, and endoscopy suites.(4, 5)  The key role of 

food allergens as the main antigenic trigger in EoE was demonstrated in a landmark study in 1995 

where a pediatric cohort with GI symptoms and histologic features of esophageal eosinophilia 

showed symptomatic and histologic resolution after a 6-week course of an amino acid-based 

formula.(6)  The differences in clinical presentation between children and adults with EoE are 

thought to be related to the progressive remodeling of the esophageal wall that occurs over the 

course of the disease.  Although EoE has not been associated with increased mortality or malignancy 

risks, it has been shown to negatively impact patients’ quality of life.(7)  In 2007, the first EoE 

management guideline on the diagnosis and therapy of EoE was published by an international expert 

panel.(8)  Since that time, research effort in EoE has accelerated in both disease pathogenesis and 

management outcomes.  A clinical guideline by the American College of Gastroenterology (ACG) was 

published in 2013,(7) and an updated International Consensus Diagnostic criteria for EoE was 

released in 2018.(8)  In 2020, the American Gastroenterological Association (AGA) and the Joint Task 

Force (JTF) on Allergy-Immunology Practice Parameters issued clinical guidelines focusing on 

evidence-based recommendations on management of EoE.(9)  However, many areas of 

controversies and management dilemma still exist.  In this review, we summarize the known 

epidemiologic pattern, pathogenesis, natural history, clinical presentation, diagnosis, and 

management strategies for EoE.  We briefly discuss promising novel pharmacologic agents currently 

under investigation, and we propose future research directions.  

Incidence/Prevalence 

According to a population-based study to assess the epidemiology of EoE in Olmsted County, MN, 

over 3 decades, the incidence of EoE increased from 0.35 to 9.5 cases per 100,000 person-years over 

a 15-year period.(5)  This drastic increase in incidence and prevalence of EoE has been seen across 

the US(1, 5, 10-12) and internationally.(4, 13, 14)  The reasons for this increase are poorly 

understood and are likely not solely attributed to increased recognition and surveillance.(4, 5)  

Studies examining changes in rates of endoscopic biopsy have found that the increase in EoE 

incidence outpaces the relatively modest increase in rates of biopsy.   

Using population-based data, incidence estimates range from 5 to 10 cases per 100,000 and 

prevalence estimates range from 0.5 to 1 case per 1000.(13)(15)  However, studies report higher 

prevalence among patients presenting with dysphagia, ranging from 12 to 23%, in patients 

undergoing endoscopy for dysphagia, and even higher (50% or above) in patients presenting with an 

esophageal food bolus impaction.(16-18)  Males are more commonly affected than females by 3 to 4 

times, and it is more commonly seen in the Caucasian race compared to other ethnic groups.(19-21)  

Patients with EoE are also more likely to be younger and have coexisting atopic conditions.(22) 
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Pathogenesis  

Understanding the pathophysiology of a disease is crucial for the development of treatment.  

Unfortunately, our current understanding of the pathogenesis of EoE remains incomplete.  It is 

generally accepted that EoE results from a complex interplay between genetic predisposition, 

environmental, and host immune factors, and a allergen-mediated inflammatory process is a key 

mechanism in EoE pathogenesis.  50-80% Of EoE patients have concurrent allergic conditions such as 

atopic dermatitis or asthma;(12, 20, 23-27) however, unlike the other common immune-mediated 

conditions, EoE does not appear to follow a classic IgE-mediated immune response.  Rather, the 

pathogenesis of EoE involves a T-helper 2 lymphocyte (Th2) inflammatory process, triggered most 

commonly by food allergens.(28-30)  This leads to a production of a combination of cytokines and 

chemokines, including interleukin (IL)-5, IL-4, and IL-13, thymic stromal lymphopoietin (TSLP), 

CCL26/eotaxin-3, and transforming growth factor-β1 (TGF-β1).(31)  These cytokines promote T cell 

differentiation, recruitment and activation of eosinophils.  The protein eotaxin-3 is strongly 

expressed by the esophageal epithelium and recruit eosinophils from the peripheral blood into the 

tissue.  The production of TGF-β influences remodeling with subsequent fibrosis in the lamina 

propria.(32)  Figure 1 depicts the proposed pathogenesis of EoE.  

 

Clinical presentation  

The diagnosis of EoE requires the presence of foregut symptoms; however, clinical presentation can 

vary and are often different between adults and children. (33-36) (33-36)(33-36)(24-27)  Whereas 

common presenting symptoms in children include abdominal pain, nausea/vomiting, and failure to 

thrive, adults with EoE typically present with dysphagia, food impaction, chest pain, or reflux 

complaints.(19, 33, 37)  The difference in clinical presentation may be related to esophageal 

fibrostenotic remodeling over time due to chronic unabated inflammation in untreated EoE.(38-41)  

An inflammatory phenotype, seen more commonly in children, demonstrates endoscopic 

esophageal mucosal features of edema, exudates, and linear furrows.  A fibrostenotic phenotype, 

more commonly seen in adults, demonstrate endoscopic features of rings, strictures, and small 

caliber esophagus.(38, 42, 43)   

Natural History 

As EoE remains a young disease, the natural history of EoE has not been well described.  Although 

long-term data is lacking, some intermediate-term data are available.  In a study by Straumann et al., 

30 adult patients with EoE were followed for up to a mean of 7.2 years in the absence of medical 

therapy.(19)  Dysphagia and esophageal eosinophilia persisted in nearly all subjects.  Importantly, 

subepithelial fibrosis increased on follow up in 86% of the subjects, highlighting the process of 

esophageal remodeling.  No patient developed generalized eosinophilia or eosinophilic infiltration 

outside of the esophagus or esophageal neoplasm.  The progression of fibrostenosis in EoE was also 

demonstrated by studies that show increasing prevalence of esophageal strictures with longer 

durations of untreated disease.(43)  On the other hand, patients with prominent endoscopic 

inflammatory features were significantly younger than those with fibrostenotic features.  In an 

analysis by Dellon et al., the risk of developing a fibrostenotic phenotype doubled for every decade 

of life, and odds of developing a stricture increased 5% for each year of symptoms before 
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diagnosis.(38)  The natural history of untreated EoE is not only characterized by morphologic 

alternations and subepithelial fibrosis, but also functional abnormalities of esophageal motility.(44)  

These chronic progressive changes represent a key risk factor for food impactions and strengthens 

the argument for therapies to reduce mucosal inflammation even in early, uncomplicated disease.   

Diagnosis and monitoring of disease activity  

Diagnosis 

Besides clinical symptoms, histologic confirmation of esophageal eosinophilia and exclusion of 

secondary causes are required for diagnosis.  Histologic confirmation of EoE requires endoscopic 

biopsies showing maximum subepithelial eosinophilia ≥15 eosinophils per high-power field 

(eos/hpf).(8)  A list of alternative primary and secondary causes of esophageal eosinophilia is 

included in Table 1.  Differentiating gastroesophageal reflux disease (GERD) from EoE can be 

challenging due to similarity in symptoms and esophageal eosinophilic inflammation.  And although 

esophageal eosinophilia involving only the distal esophagus is often associated with distal acid 

exposure in GERD, this pattern of esophageal eosinophilia can also be seen in EoE.  Endoscopic 

findings – absence of reflux complications such as reflux esophagitis, peptic stricture, or Barrett’s 

esophagus, and presence of EoE features – as well as response following a trial of PPI can be used to 

differentiate the two disease entities.  In more difficult cases, confirmation can be achieved using 

ambulatory reflux monitoring or the novel mucosal impedance testing.(45) 

Response to PPI as a diagnostic criterion 

At least one-third of patients with esophageal eosinophilia achieve histologic remission on PPI 

alone.(46-53) However, PPI responsiveness is not predictable by pH monitoring, revealing an 

alternative therapeutic mechanism of PPI apart from acid suppression.(50)  The significance of the 

PPI-responsive population was uncertain, and the term PPI-responsive esophageal eosinophilia (PPI-

REE) was coined.  Until the 2018 international consensus statement, a 2-month trial of twice daily 

PPI therapy to rule out PPI-REE was required before a diagnosis of EoE can be made.(1, 51)  

However, the use of PPIs as a diagnostic strategy in EoE remained controversial.   

Several recent studies have suggested that PPI-REE and EoE share similar immunohistochemistry, 

tissue molecular markers, and genetic alterations.  In addition, patients with PPI-REE responded to 

dietary and topical corticosteroid treatments similarly to EoE patients in small series.(54-57)  The 

diagnosis of PPI-REE was thus abolished in the updated international consensus diagnostic criteria, 

and the requirement of a PPI trial was removed from the diagnostic algorithm, reflecting the finding 

that PPI-REE likely shares the same pathogenic inflammatory mechanism as EoE.(8)  

Monitor of disease activity and treatment endpoints 

Potential markers for assessing EoE disease activity and treatment response include clinical 

symptoms, endoscopic features, and histologic eosinophilic inflammation.  Considerable variability is 

seen in the literature in reported therapeutic endpoints, and this inconsistency limits the 

interpretability and comparability of EoE therapeutic trials.(58)  Most commonly, studies have relied 

on histology to assess therapeutic response due to the ease and consistency in assessing esophageal 

eosinophilia.  Recent trials, with the help of newly available patient reported outcome (PRO) and 

quality of life (QOL) questionnaires, as well as a standardized endoscopic scoring system, have also 
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begun reporting changes in symptom and endoscopic severity.  For the purpose of the pooled 

analysis and comparison between clinical trials, the AGA/JTF clinical guidelines have based their 

recommendation on using the histologic cutoff of 15 eos/hpf to define treatment effect.(9)  

Patients with EoE often have difficulties objectively reporting their symptoms.  Due to chronic 

progressive symptoms, patients often develop adaptive behaviors such as slow eating, excessive 

chewing or drinking, and avoidance of specific foods, to prevent food impaction.  To help 

standardize patient symptom reporting, PROs for EoE have recently been developed, including the 

EoE Activity Index (EEsAI) and Dysphagia Symptom Questionnaire (DSQ).(59)  The EEsAI includes a 7-

day recall of 7 PRO items that takes into account these adaptive behaviors.(60)  A disease specific 

QOL survey, the EoE-QOL-A was also recently developed and validated in adult EoE patients.(61)  

These symptom assessment tools and QOL surveys may complement parameters of biologic activity 

in the assessment of overall EoE disease burden.  

Endoscopic findings including edema, rings, white exudates, linear furrows, and strictures, are seen 

in over 90% of patients with EoE.(62)  However, until recently, there was no standardization in 

endoscopic description of these features.  A classification and grading system to describe endoscopic 

findings in EoE including numeric grading in severity of edema, rings, exudates, furrows, and 

strictures – the Endoscopic Reference Score (EREFS) – was published in 2013 to help standardize 

endoscopic assessment (Figure 2).(63)  The EREFS system has since been used in recent prospective 

trials. Nevertheless, histologic examination remain indispensable for the assessment of EoE disease 

activity.(64) 

 

Treatment – the 3 D’s – Drugs, Diet, and Dilation 

Drugs 

Proton pump inhibitors (PPI) 

As PPI trials are no longer required prior to making a diagnosis of EoE, PPIs are now considered an 

effective primary treatment option.  Based on 23 observational studies reporting 42% 

histopathologic response rate comparing to 13% of placebo comparison (RR 0.66, 95% CI 0.61-0.72), 

the AGA/JTF clinical guidelines have recommended PPI over no treatment for certain patients with 

EoE.(9)  This recommendation is conditional due to very low-quality of evidence from a number of 

small studies using retrospective study designs with variable PPI dosing.  Based on the available data, 

an “adequate” PPI trial to induce remission of severe EoE includes twice daily dosing (1mg/kg in 

children) schedule for at least 8 weeks.  

The therapeutic mechanism of PPI in EoE remain poorly understood; however, it has been 

postulated that PPI may have anti-inflammatory properties, as demonstrated by in vitro and in vivo 

models.(56, 65)  Another potential mechanism involves restoration of esophageal mucosal integrity, 

improvement of barrier function, and thereby reducing allergen influx through the mucosa.(66)  Yet 

another potential mechanism involves blockage of Th2 cytokine-stimulated esophageal secretion of 

eotaxin-3.(67, 68) 
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Topical corticosteroids 

Corticosteroids, delivered as a topical preparation to the esophagus, has been shown to be an 

effective form of treatment for EoE.  Swallowed corticosteroids provide an anti-inflammatory effect 

by downregulating the Th2 response and improve esophageal mucosal integrity.(69)  The two most 

widely used corticosteroids are budesonide and fluticasone propionate formulations that are 

designed for the treatment of asthma.  Earlier trials using liquid budesonide have mixed the aqueous 

budesonide with artificial sweetener (sucralose) to create a viscous “slurry,” which coats the 

esophagus when swallowed.  Recently, formulations of budesonide specifically designed for EoE, 

including effervescent or orodispersible tablets and oral suspension, have also been investigated.  

Fluticasone propionate is delivered through an inhaler (without spacer), and instead of inhaling the 

medication, patients are instructed to swallow the aerosol.  The efficacies of topical corticosteroids 

have been shown in reducing clinical symptoms as well as improving endoscopic findings and 

esophageal eosinophilia in multiple randomized trials and meta-analysis.  Summary estimates by the 

AGA/JTF including eight double-blind placebo-controlled randomized controlled trials indicate that 

35.1% of patients treated with glucocorticosteroids failed to achieve histologic remission compared 

to 86.7% of patients treated with placebo (RR 0.39, 95% CI 0.26-0.58), leading to their 

recommendation of topical glucocorticosteroids use over no treatment in EoE.(9)  However, no 

medications have been approved at this time for the specific treatment of EoE by the United States 

Food and Drug Administration, although a budesonide tablet formulation for EoE has been approved 

by the European Medications Agency in 2018. 

Overall, swallowed corticosteroids appear safe.  By delivering corticosteroids topically, systemic side 

effects are generally avoided due to limited absorption and a high rate of first-pass metabolism by 

the liver.  Esophageal candidiasis can occur in 5-30% of patients on treatment; however, this is 

typically an incidental finding during endoscopy as most patients are asymptomatic.(70)  Another 

potential side effect of adrenal suppression due to chronic corticosteroid use is inconsistent in the 

literature.(71, 72)  There are no reports of deleterious effects on linear growth or bone mineral 

density in the pediatric population; however, long-term data is still needed. 

Emerging Pharmacologic therapies 

Although majority of patients will respond with clinical, endoscopic, and histologic improvement to 

PPIs, topical corticosteroids, or dietary therapy, a subset of patients will be refractory to standard 

therapy.  Antiallergic medications have been explored, including a leukotriene receptor antagonist 

(montelukast), mast cell stabilizer (cromolyn sodium), and antihistamine, which have shown limited 

benefits.(73, 74)  An antagonist to CRTH2 (chemoattractant receptor homologous molecule 

expressed on Th-2 cells) demonstrated only modest histologic and symptomatic improvement in 

refractory EoE adults.(75)  Immunosuppressive medications azathioprine and 6-mercaptopurine 

have been shown to be effective in case series involving steroid-dependent EoE;(76) however, 

potential side effects have rendered these medications experimental therapies and are not currently 

recommended for EoE. 
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Biologic therapies   

A variety of biologic therapies, offering novel targeted therapies for EoE, have been investigated.  

Several of which are current late-phase clinical trials.  These include monoclonal antibodies targeting 

interleukin (IL)-13, IL-4, and the α subunit of the IL-5 receptor (IL5Rα) and Siglec-8 blockers.   

Past trials have investigated the use of an anti-IgE, omalizumab, in EoE(77, 78) that did not show 

clinical or histologic disease remission with the medication, likely because EoE is not a primarily IgE-

mediated disease.  Antibodies against IL-5, including mepolizumab and reslizumab, have been shown 

to reduce esophageal eosinophilia but did not lead to histologic remission nor clinical 

improvement.(79-83)  QAX576, an anti-IL-13 monoclonal antibody, was used in a randomized, 

placebo-controlled trial that showed no histologic remission.  However, a recent randomized-

controlled trial using RPC4046, an IL-13Rα1 and IL-13Rα2 blocker, and placebo showed that RPC4046 

significantly reduced esophageal mean eosinophil count and improved endoscopic severity.(84) 

Dupilumab, a monoclonal antibody directed against the IL-4Rα subunit, which simultaneously blocks 

the signaling pathways of IL-4 and IL-13, is currently in a phase 3 trial assessing efficacy against EoE.  

In the phase 2, double blind, placebo-controlled trial, nearly 83% of patients treated with dupilumab 

achieved reductions in peak eosinophil counts below 15 eos/hpf.  There was also improvement in 

endoscopic and histologic activity scores.(85) 

Siglec-8, found on the membrane of human eosinophils and other immune cells, play an important 

role in cell signaling and immune system regulation.  Anti-Siglec-8 monoclonal antibody, antolimab 

(AK002), was recently used in the ENIGMA trial – a randomized, phase 2, placebo-controlled study – 

to assess the efficacy of the medication in adult patients with eosinophilic gastritis and 

gastroenteritis that showed an overall 95% mean reduction of tissue eosinophilia, and overall 69% of 

treated patients experiencing clinic-histological response, comparing to 5% of placebo patients.(86)  

The efficacy and safety of AK002 in EoE is currently being investigated in a multicenter trial.  

Diet  

The concept of food allergens as the main trigger of eosinophilic inflammation and the efficacy of 

dietary avoidance for treatment of EoE was demonstrated by Kelly et al. in 1995 when 10 children 

with EoE achieved normalization of the esophageal histology and clinical remission after 6 weeks of 

an amino acid-based elemental diet.(6)  Numerous studies have since replicated the finding of food 

triggers for EoE in adult and pediatric population, and dietary avoidance therapy has been accepted 

as a first line treatment for EoE.  Dietary treatment strategies, including targeted (allergy-testing 

directed elimination diet), empiric elimination diets, or elemental diets, are often preferred due to 

its high efficacy, relative low cost, and safety profile. 
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Elemental diet 

Using an amino-acid based formula devoid of protein, elemental diet has demonstrated excellent 

efficacy in inducing clinical and histologic improvement in EoE.(87, 88)  Overall, the effectiveness of 

an elemental diet in EoE is approximately 90% in both pediatrics and adults in a recent meta-

analysis.(89)  However, there are many practical limitations with elemental diet including its poor 

palatability, high cost, and its negative impact on quality of life, as well as the overall length of the 

food reintroduction period.  The AGA/JTF thus recommends clinicians to consider patient age and 

preferences for alternative medical and dietary management options when considering elemental 

diets.(9) 

Allergy-testing directed elimination diet 

Ideally, a noninvasive, rapid food allergy test that can accurately predict food triggers in EoE would 

obviate the need for long-term medication and the laborious and lengthy process during food 

reintroduction.  However, the inconsistency and overall futility of the available in-office food allergy 

tests, including skin prick test (SPT), atopy patch test (APT), and serum antigen-specific IgE testing, in 

identifying EoE food triggers have been demonstrated in several studies.  Spergel et al reported 

positive predictive values (PPVs) and negative predictive values (NPVs) for SPT, APT, and combined 

SPT/APT in patients with EoE.(90)  The PPVs for SPT varied amongst food types with an average of 

47%, whereas NPVs were >90% for the majority of foods tested except milk (30%).  APT alone also 

showed variable PPV with average of 44% and NPV of 90% for most foods except milk (31%). 

Combining SPT and APT increased the NPVs to 93% for all foods except for wheat (88%) and milk 

(44%).  This early study demonstrated potential usefulness of a negative, but not positive, allergy 

test.  Philpott et al. reported only 1 in an EoE cohort of 20 that had food triggers correctly identified 

by SPT,(91) and Gonsalves et al. similarly demonstrated that SPT performed poorly with a positive 

predictive value of 13% for identification of EoE food triggers.(92)  Lucendo et al. showed that 

positive SPT showed poor concordance with confirmed food triggers and patients with positive or 

negative SPT for a given food are equally likely to relapse on subsequent food reintroduction.(93)  

The inadequacy of allergy-testing directed elimination diet is most likely attributable to the delayed-

type, non-IgE mediated hypersensitivity reaction, localized in the esophagus in EoE.   

Combining the results of 12 single-arm studies, the efficacy of allergy testing based targeted 

elimination diet failed to achieve histopathologic remission in approximately 50% (49.2%) of 

subjects, suggesting that current allergic testing methods are not reliable tools to guide dietary 

intervention in EoE.   As such, the AGA/JTF suggest EoE patients consider medical therapy or an 

alternative dietary therapy due to the limited accuracy of available allergy-based testing for the 

identification of EoE food triggers.(9) 
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Empiric elimination diets 

With the practical limitations of elemental diet and unreliability of allergy testing-directed 

elimination diet, an empiric food elimination diet (FED) was tested in pediatric EoE patients in 

2006.(94)  The 6-FED consists of the elimination of the top 6 food allergens including cow’s milk, 

wheat, eggs, soy, peanuts/tree nuts, fish/ shellfish, with subsequent sequential reintroduction and 

monitor of histologic response.  The 6-FED led to both clinical and histologic remission in 74% of 

children.(89)  6-FED appears to be effective in all ages with EoE.  A meta-analysis showed a pooled 

histologic remission rate of 72% (95% CI 66-78%) in both children and adults with EoE.(89)  The 

AGA/JTF, using 10 single-arm observational studies that reported the effectiveness of an empiric 6-

FED, reported an overall, unweighted histologic response rate of 68%, with a relative risk (RR) for 

failure to achieve histologic remission relative to placebo of 0.38 (95% CI 0.32-0.43).(9)     

The level of dietary restriction in 6-FED is likely unnecessary in majority of EoE patients, as only 1 or 

2 food triggers are typically identified, and a less restrictive 4-FED has been proposed.(95)  Pooled 

data from 3 single-arm studies suggested that 43.1% of subjects on a 4-FED failed to achieve 

histopathologic remission compared to 86.7% of a placebo comparison group (RR 0.46, 95% CI 0.42-

0.57).   Similarly, few observational studies have reported modest efficacy of 2-FED or single-FED.  

However, the quality of evidence is very low due to non-comparative single-arm study designs and 

low information size.(96-99) 

A step-up approach with upfront elimination of only the top one or two foods (milk and wheat), 

followed by top four, then top six in non-responders was recently proposed.(98, 100)  A two-FED 

achieved remission in 43% of patients, whereas remission rates increased to previously known rates 

with subsequent step-up elimination in non-responders (60% in 4-FED and 79% in 6-FED).  Overall, 

92% of the responders to 2- or 4-FED had 1 or 2 food triggers, demonstrating that broader 

elimination practice with SFED is likely unnecessary.  Comparing to the standard 6-FED, this step-up 

strategy allowed a reduction of procedural and diagnostic time by 20% and reduced unnecessary 

dietary restriction.   

Barriers to dietary therapy and long-term elimination diet 

The success of dietary therapy relies on the patient’s engagement in the process, motivation to 

adhere to the diet, understanding of how to avoid specific food groups, and the financial means to 

remain on a specialized diet.  This often requires a multidisciplinary treatment approach, with the 

collaboration of an experienced gastroenterologist and registered dietitian or nutritionist.  Patient 

education is required for label reading, avoidance of cross-contamination, and nutritional planning.   

The issue of cross-contamination is currently an area of controversy.  For example, the definition of 

wheat avoidance in many European trials included the elimination of wheat, barley, and rye, 

whereas in most US centers elimination of only wheat.  Cross-reactivity to barley and rye can occur 

in food allergy to wheat, but it is unclear whether this cross-reactivity is clinically relevant in EoE.  

Additionally, the amount of contaminated allergen needed to induce EoE remains unknown and may 

be individualized.  Future studies are needed to address the issue of cross-reactivity/contamination 

in EoE.   
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Once the food trigger(s) for EoE is identified, long-term avoidance  is recommended to maintain 

drug-free EoE remission.  A maintenance avoidance diet has been shown to be effective in keeping 

patients in clinical and histologic remission for a period of at least 3 years,(92, 93, 101) and re-

challenging patients after effective avoidance for up to 4 years showed recurrence of EoE in most 

cases.(101) 

Despite the recommendation, there are challenges and barriers to long-term elimination diet, and 

patient long-term adherence has been found to be modest. A recent study found a 57% compliance 

rate with maintenance diet in EoE patients who have successfully completed the 6-FED to identify 

food triggers.  Incomplete symptom relief on maintenance diet, social challenges, and diet-related 

anxiety were cited as factors influencing adherence to the diet.(102)   

Although eliminating the long-term need for pharmacologic therapy, chronic dietary therapy in EoE 

is not without potential adverse effects.  Some of the side effects include potential nutritional 

deficiency, decreased quality of life, psychological impact of a limited diet, risk of development of 

eating disorders, and increased cost and complexity of food sourcing.  Patients may therefore 

benefit from periodic referral to a dietitian well-versed in management of EoE diet to maximize food 

options and avoid nutritional imbalances. Children and adolescents should be monitored closely to 

ensure they are meeting their growth parameters and that no abnormal feeding behaviors arise.   

Dilation 

Increased production of the cytokine TGF-β by eosinophils and mast cells results in recruitment of 

fibroblasts, promotion of epithelial-mesenchymal transition, and increased smooth muscle 

contractility – all of which contribute to esophageal wall remodeling in EoE.(103-105)  The ongoing 

fibrostenotic remodeling manifests endoscopically as strictures, rings, and narrow-caliber esophagus 

as previously described.(19, 106-110)  Pharmacologic agents may play a minor role in reversing 

fibrosis; however, in most patients with advanced esophageal fibrostenosis resulting in frequent 

dysphagia or food impaction, dilation is key to providing symptomatic relief.   

Early case series have described deep esophageal tear, severe pain, and perforation in EoE patients 

after esophageal dilation, resulting in consensus recommendation that “whenever possible medical 

or dietary therapy for EoE should be attempted before performing esophageal dilation.”(10)   

However, multiple recent large scale studies have reported low rates of complication from 

esophageal dilation in EoE,(111-118), and esophageal dilation has since been included as a potential 

treatment in symptomatic patients in recent guidelines.(1)  Review by the AGA/JTF reported 

symptomatic improvement in 87% of patients after esophageal dilation (but no change in 

esophageal eosinophil counts). No mortality associated with dilation was reported, and the pooled 

perforation rate was found to be 0.4%.  Although the quality of evidence remains low due to the 

observational nature of studies and the lack of control groups, the AGA/JTF recommends endoscopic 

dilation in adults with dysphagia from a stricture associated with EoE as an acute and adjuvant 

rather than an isolated chronic management strategy.(9) 
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Medical versus dietary avoidance therapy 

As the literature supports use of medical or dietary therapy as first-line treatment in EoE, the choice 

of initial therapy is oftentimes dependent on individual patient situations and patient preferences.  

Table 2 lists the pros and cons of each therapeutic approach that can be useful for patient 

counseling during discussion of therapeutic options.  

Management Algorithm 

Due to the progress made in EoE-related research in the last 2 decades, evidence-based clinical 

guidelines are available to assist in management of EoE.  A proposed management algorithm, based 

on recent guidelines and expert consensus recommendations, is shown in Figure 3.  The algorithm 

outlines the requirement of clinical symptoms and histologic esophageal eosinophilia, as well as 

exclusion of secondary causes of esophageal eosinophilia, prior to a diagnosis of EoE.  Once an EoE 

diagnosis is made, standard first-line treatment options should be discussed and counseling 

regarding the benefits and risks of each therapy should be provided to the patient.  Treatment plan 

may be individualized, and the choice of treatment should involve shared decision making.  

Esophageal dilation should be considered if suspicion for EoE-related esophageal stricture is high, 

although this should be done in conjunction with treatment for eosinophilic inflammation.  In 

patients with persistent obstructive symptoms despite resolution of eosinophilia, esophageal 

dilation should be considered for treatment of subtle esophageal strictures.  Finally, maintenance 

therapy should be suggested in patients demonstrating treatment response, and alternative therapy 

or experimental trials should be considered in those refractory to standard treatment.  Because 

there are limited long-term treatment data available, patients with EoE should be offered regular 

clinical follow-up even after achieving clinical and histologic remission.  There is currently no 

evidence to support routine endoscopic assessment in asymptomatic patients once they are in 

remission on a maintenance therapy; however, repeat endoscopic exam should be considered in the 

setting of symptom recurrence. 
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Conclusion 

EoE is a recently defined disease entity that has transformed from a rare condition to an emerging 

cause of esophageal symptoms in children and adults.  Since its initial description, there has been 

immense interest in the disease in both the research and clinical settings.  It has been shown to be a 

Th2-predominant inflammatory process triggered most commonly by food allergens.  Empiric dietary 

elimination with exclusion of the most common food triggers and subsequent serial reintroduction 

has been shown to be the most feasible while effective dietary treatment approach; on the other 

hand, pharmacologic therapies using PPIs and/or topical corticosteroids have also been proven 

effective in reducing EoE inflammation.  As no head-to head comparison studies have been 

conducted to date, the decision on therapy should be shared between the practitioner and the 

patients after a thorough discussion of the pros and cons of each approach.  Future research 

involving direct comparisons between treatment modalities is needed.  Maintenance therapy in EoE 

after initial disease remission is generally recommended; however, long-term outcome data are 

needed to identify the lowest effective medication dose and to confirm benefits of chronic 

avoidance diet.  Future research should also explore combination therapy, which can potentially 

provide a tailored approach to maximize treatment benefits and avoid unwanted side effects.  

Several biologic agents have shown potential to improve clinical and histologic outcomes in early 

phase clinical trials and offer promise as alternative or salvage therapy in EoE. 
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TABLES 

Table 1. Alternative causes of esophageal eosinophilia  

Primary causes 

     Eosinophilic gastritis, gastroenteritis,  
     colitis, with esophageal involvement 

     Hypereosinophilic syndrome with GI      
     involvement 

Secondary causes 

     Gastroesophageal reflux disease 

     Pill Esophagitis 

     Esophageal dysmotility syndromes 

     Infections 

     Celiac disease 

     Drug hypersensitivity reactions 

     Inflammatory bowel disease  

     Connective tissue disease 

     Pemphigus 

     Vasculitis 

     Graft-versus-host disease 

     Hypermobility syndromes 

 

Table 2.  

EoE Treatment Pros Cons 

Drugs 
 
    Proton-pump  
    inhibitors 

Histological efficacy seen in at least 
1/3 of treated 
Ease of therapy initiation 
Low cost 
No dietary restrictions 
Few endoscopies needed 

“Band-Aid” approach 
Nuisance of taking a medication 
Long-term safety data available but 
controversial 

 
    Topical    
    corticosteroids 

Histological and clinical efficacy 
proven  
Ease of therapy initiation 
No dietary restrictions 
Few endoscopies needed 

Cost of medication 
“Band-Aid” approach 
Nuisance of taking a medication 
Long-term medication safety unclear 
 

Diet – empiric 
elimination 

Getting to the “source” (food trigger) 
of the issue 
Minimal side effects 
Low maintenance cost 
No need for long term medication 

Multiple endoscopies needed 
Impact on QOL 
Difficulty maintaining adequate 
nutrition 

Dilation of 
esophageal 
strictures 
 

Most effective strategy for treating 
fibrostenotic remodeling  
Sustained effect for symptom 
improvement 
Good safety profile in EoE 

No effect on esophageal 
inflammation 
Chest discomfort frequent post-
procedure 
 

PPI, proton pump inhibitor; QOL, quality of life 
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FIGURE LEGENDS: 

Figure 1.  

A summary of the pathogenesis of EoE.  Food or aeroallergens triggers a Th2 cell inflammatory 

cascade that involves secretion of interleukin (IL)-4, IL-5, and IL13. IL-4 and IL-13 are responsible for 

secretion of eotaxin-3 and upregulation of periostin epithelial cells and fibroblasts. IL-13 has multiple 

effects including disruption of the epithelial barrier via actions on calpain, desmoglein, and filaggrin.  

IL-5 is a key cytokine involved in eosinophil recruitment into the esophagus and effect on mast cells. 

TSLP induced by Th2 response results in basophil mobilization into the esophageal tissue.  TGF-β 

influences remodeling with subsequent fibrosis in the lamina propria. TGF, transforming growth 

factor; TSLP, thymic stromal lymphopoietin. 
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Figure 2.  

Examples of endoscopic features of EoE.  Distinct mucosal rings are seen in panel A.  Longitudinal 

furrows are present along the length of the esophagus in panel B.  Diffuse white exudates/plaques 

can be seen intraluminally in panel C.  Edema, evident by the loss of vascular markings on the 

esophageal wall, is seen in all 3. 
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Figure 3. 

A proposed EoE management algorithm based on available guidelines and expert recommendations.  

 

 

 

 


