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ABSTRACT 

Once thought to be an uncommon disease, the number of cases of Eosinophilic Esophagitis 

(EoE) are rapidly increasing, affecting patients across the age, gender, and ethnic spectrum.  EoE 

is an allergy-induced disease process that affects the cellular makeup of the esophagus, which in 

turn causes inflammation and fibrosis within the esophagus.  EoE can cause chest pain, 

dysphagia, food bolus impaction, and a failure to thrive (FTT) in adolescents.  EoE is currently 

treated with diet modification, and by swallowing topical corticosteroids.  Advanced EoE, may 

result in esophageal remodeling that requires physical intervention, in order to maintain 

swallowing functionality.  New drug therapies and genetic research are being explored, in the 

search to find treatments that address both the symptomology and histology of EoE.   
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INTRODUCTION 

Eosinophilic Esophagitis (EoE) is a disorder of the esophagus that is gaining an 

increasing amount of attention, as awareness and subsequent rates of diagnosed cases continue to 

grow.  Protocols are developing and evolving, as the amount of data from trials and studies 

increase, and then begin the translation process from basic research to systematic clinical 

medicine.  EoE is a chronic, immune-related disease triggered by exposure to oral or airborne 

allergens, and is histopathological as it deals with the abnormal or diseased tissue of the 

esophagus.  EoE is characterized by the populating of eosinophils in the esophagus, and by the 

inflammation and fibrosis that follow (Elitsur, 2012).  Unlike other atopic conditions, such as 

allergy-induced asthma or anaphylactic food allergies, patients with EoE primarily experience 

digestive and nutritional issues.  Examples of these issues are food bolus impaction, dysphagia, 

chest or abdominal pain, and/or failure to thrive in adolescent populations (Lieberman & 

Chehade, 2012).  

EoE results in progressive deterioration within the esophagus, therefore it is urgent that 

nurse practitioners improve their ability to recognize and treat EoE.  Therefore, at this stage in 

the knowledge continuum, the nursing community can benefit from articles that consolidate and 

review existing studies on EoE.  This article will help NPs by educating them about the 

pathology of EoE, highlighting important presenting symptoms, and clarifying treatment options.  

This will result in quick diagnoses, increased standardization of care, which in turn will create 

better data sets for future research.  
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This paper will briefly review the cellular construction and function of the esophagus. 

The discussion will then turn to the pathology and treatment of EoE.  This paper concludes with 

a suggestion of fertile areas for future research.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

9 

EPIDEMIOLOGY 

The epidemiological information about EoE is not well established, but it is growing 

along with the overall awareness of EoE.  This development of awareness and knowledge about 

EoE can be inferred from the rapid increase in recorded numbers of cases, for instance, in 2008 a 

generally-accepted study indicated that EoE was an uncommon disease with a prevalence of 4 

per 10,000.  By 2014, a systematic study found that the prevalence rate of EoE is ~57 people per 

100,000 and this number may grow, as the data continues to accrue (Jensen, Kappelman, Martin, 

& Dellon, 2014). This disorder can occur at all ages from children to the elderly (Elitsur, 2012) 

(Ridolo et al., 2012). 

An example of how quickly data growth can occur is that in 2012 a group of US-based 

researchers found that EoE was concentrated in the Northeast, with the Southeast showing an 

overall lower incidence (Elitsur, 2012).  Only two years later the availability of broader 

geographic data sets allowed researchers to discover that the Midwestern States had a higher 

concentration of EoE, compared to the East (Jensen et al., 2014).  Statistics on race and gender 

seem to be more consistent, with most studies showing that EoE morbidity favors males over 

females, Caucasians over other ethnicities, and that EoE tends to have a greater impact on 

younger populations (Elitsur, 2012, Lee et al., 2014, Jensen et al., 2014).  Due to the suspected 

connections with airborne allergens, EoE has been further studied by the type of environment in 

which it occurs, specifically urban versus rural settings, as each of which maintain unique 

aeroallergen profiles.  This last distinction, however, has yet to show discernable impact on rates 

of EoE, at least in low-migratory populations in the Midwest (Jensen et al., 2014).   
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In terms of differences that do exist, between rural and urban settings, some research 

seems to indicate that rural patients take longer to go to gastroenterologists.  This delay impacts 

the analysis, because rural EoE data is skewed to show diagnosis at later ages and a more 

progressive pathology at time of diagnosis.  Researchers postulate that this phenomenon is due in 

part to diminished access to subspecialists in rural areas (Lee et al., 2014). In addition to 

healthcare access, this geographic study assessed the cost implications of EoE and highlighted 

the importance of factors (such as insurance coding) that can affect or improve data collections.  

The researchers found that the annual median cost for a patient with EoE is $2,302, and that EoE 

has an annualized financial burden of between 500MM and 1.3B dollars (Jensen et al., 2014).  

As electronic health records and insurance coding technology evolve, it is expected that 

meaningful data will continue to grow, which will deepen insight into the epidemiology of EoE 

and possibly lead to cost reductions in treatment.    
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PATHOPHYSIOLOGY 

EoE occurs in the esophagus; the body’s food bolus pathway, and thus a physiological 

understanding of this organ provides important context to the disease pathology discussion.  In 

normal operation, food bolus travels down the esophagus, by a peristaltic wave that starts with 

voluntary swallowing action, which is a functional interaction between the tongue and pharynx.  

The process continues as an involuntary swallowing process (Barrett, 2014, Chapter 7).  The 

esophagus itself is comprised of three different types of muscle.  The upper section of the 

esophagus is comprised of skeletal muscle (covered by submucosal and collagenous layers), the 

middle section is comprised of hybrid skeletal-smooth muscle, and the lower section (adjacent to 

the stomach) is smooth muscle.  The smooth muscle of the lower section thickens into an 

esophageal sphincter, which working with other neurogenic and hormonal factors, constricts to 

stop the reflux of stomach contents back into the esophagus.  Dysfunction of this sphincter is the 

key characteristic in gastroesophageal reflux disease (GERD), which is the principle differential 

diagnosis to EoE.   

The lining of the esophagus is also divided into roughly three sections: esophageal 

epithelium (non-keratinized, stratified, squamous-type), the lamina propria (lymphoid nodules, 

leukocytes, small mucous glands), and the muscularis mucosae (longitudinal smooth muscle 

fibers) (Barrett, 2014, Chapter 1).  The eosinophils permeate through these layers, resulting in 

the problems described throughout this paper.  It should be noted that no digestive function 

occurs, during the passage of food, through the three muscular sections of the esophagus 

(Barrett, 2014, Chapter 7).   
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Eosinophils are important cellular participants in the body’s immune system; however, 

they are not present in the healthy esophagus.  Eosinophils play a crucial role in mediating 

parasitic and hypersensitivity diseases (Levinson, 2014).  Their role in hypersensitivity diseases, 

such as asthma, is to mediate allergic reactions (when called on by lymphocytes and neutrophils), 

which they accomplish by releasing histaminase to counter the histamine that is triggering the 

allergic reaction.  Problematically, the eosinophils granules also contain inflammatory increasing 

leukotrienes and peroxidases that can damage tissue.  This inflammatory process subsequently 

causes undesirable functional changes to the esophageal passage (Levinson, 2014).  Eosinophils, 

however, are not the only cause of reduced functionality in the esophagus.  

There is another type of immune cell, a mast cell, is found in the mucosa of the EoE 

affected esophagus.  Mast cells play an important role in fighting bacterial and viral pathogens 

(Levinson, 2014).  The mast cells, however, also release cytokines and proteases that can activate 

eosinophils, and some researchers believe that this may cause fibrosis in the esophagus (Abonia 

& Rothenberg, 2012).  The fibrosis results in dysmotility that disrupts the operation of the 

peristaltic wave, esophageal rings that disrupt the necessarily smooth walls of esophagus, and 

strictures that hinder the normal passage of food bolus through the esophagus.  

The esophagus is a highly efficient nutrition pathway, but becomes less so, when 

inflammation and fibrosis are present.  This disease process led to the discovery of eosinophilic 

esophagitis in 1995; since then, researchers have sought answers as to how and why eosinophils 

begin to populate in the esophagus (Dellon et al., 2013).    

One leading theory of eosinophil migration and maintenance, in the EoE disease process, 

is that the condition is a mixed IgE and non-IgE mediated allergic response (Chehade & 
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Sampson, 2012). IgE- mediated responses are immediate in their onset and may have a 

prolonged response; examples include anaphylaxis, urticaria, angioedema, and oral allergy 

syndrome.  Whereas, non-IgE (cell mediated) responses are thought to be immune related 

responses, with a reaction occurring between 4-48 hours following exposure; examples include 

food protein induced enterocolitis and food protein proctocolitis (Wang & Sampson, 2009). 

When the esophagus is exposed to an allergen, it triggers eosinophil migration to the 

esophageal tissues, because the esophagus of an EoE patient has epithelial cells that overexpress 

cytokines (cell signaling proteins), specifically eotaxin-3.  The eotaxin-3 then promotes the 

chemoattraction of eosinophils.  This starts a positive loop, where the Eotaxin-3 recruits 

eosinophils and mast cells, and the eosinophils and mast cells then produce Transforming 

Growth Factor Beta 1(TGF-β1) and Th2 cytokines.  The TGF-β1 and Th2 complete the cycle by 

driving eotaxin-3 production.  The cycle continues as the newly produced eotaxin-3 recruits 

more eosinophils (Philpott, Nandurkar, Thien, Gibson, & Royce, 2014).  The eosinophils 

continue to produce inflammation-promoting, granular compounds and toxins, throughout the 

process.  Additionally, the recruited mast cells generate compounds that activate eosinophils, 

which over time lead to fibrosis in esophageal tissue.  

Additionally, TGF-β1 promote Th9 cells drive mastocytosis, resulting in fibrosis, reduced 

smooth muscle functionality, and a disruption of the cellular function responsible for regulating 

eotaxin-3 (Abonia & Rothenberg, 2012) (Murch, Allen, Chong, Dias, & Papadopoulou, 2013) . 

The presences of eosinophils in the esophagus have three primary manifestations, which are 

inflammation, strictures, and dysphagia. 
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The eosinophilic expression of cytokines drives the inflammation process, while mast 

cells contribute to fibrotic structures in the walls of the esophagus (Galli & Tsai, 2013).  This 

fibrosis can manifest itself as esophageal rings that may lead to intermittent dysphagia, and 

progressively worsening dysphagia may indicate that a more serious stricture has already 

formed. 

Clinical Presentation 

EoE affects a broad spectrum of patients from adolescents to the geriatric, and reaches 

across all ethnicities.  Toddlers and adolescents that have EoE will often have difficulty with 

feeding, which can also result in a failure to thrive (FTT).  Adolescents may additionally present 

with pain in their abdomen, vomiting, dysphagia, and/or food impaction (Papadopoulou et al., 

2014).  Adults can experience the same issues, as younger patients, but may also complain of 

chest pain or heartburn (Dellon et al., 2013).  This condition is difficult to diagnose, during the 

clinical consult, as patients will often present with vague and/or non-specific complaints with 

reference to their digestive function.  Providers must carefully assess the patient’s complaints for 

indications of EoE.  One of the problematic aspects of EoE’s vague symptomology is that it may 

be confused with other digestive disorders, most often GERD. 

Diagnosis 

The patient may present with any combination of the above-described symptoms, and the 

provider must then make a referral to a gastroenterologist.  The gastroenterologist will use an 

esophagogastroduodenoscopy (EGD) procedure to discover the presence of eosinophils, and to 

determine whether the eosinophil count meets the diagnosis threshold for EoE.  Additionally, the 

American Society for Gastrointestinal Endoscopy’s 2014 guideline notes that EoE is a benign 
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etiology, which shares the symptom of dysphagia with various malignant etiologies, therefore an 

EGD is also highly recommended for this precautionary reason.  

 Pre-EGD Treatment.  According to the 2013 guideline, from the American College of 

Gastroenterology, upon determination that the patient has EoE symptoms, the provider should 

prescribe an 8-week regimen of proton pump inhibitors (PPIs).  The 8-week delay is acceptable, 

unless there is an emergent/concurrent reason that necessitates an immediate endoscopy.  

Proscribing a PPI regimen before the EGD, aids the provider in determining whether the patient 

has proton pump inhibitor-responsive esophageal eosinophilia (PPI-REE) or EoE.  A diagnosis 

of PPI-REE may allow the patient to forgo unnecessary elimination diets or pharmacological 

therapies (Greenberger, 2012).  Whereas, providers will need to analyze the histopathological 

results from the EGD to accurately make the differential diagnosis, between EoE and GERD, 

since the presence of eosinophils is a key differentiator. 

 EGD-Based Diagnosis and Monitoring.  The biopsies obtained during an EGD, which 

should be taken from both the proximal and distal esophagus, require a finding of 15 eosinophils 

per high-powered field (HPF) to diagnose EoE.  During the EGD, the presence of esophageal 

rings, furrows, white plaques, narrowing, and/or esophageal lacerations add support to the 

diagnosis of EoE, and should be biopsied in addition to standard biopsy schedule (Dellon et al., 

2013).  The patient, whether or not they underwent a PPI treatment cycle, should return for a 

diagnostic EGD to assess the condition of esophagus and an eosinophil recount.   

Case Study.  A 3-year-old female presents for a well check, and has a known history of 

feeding difficulties, as well as GERD symptoms.  The child is a “picky eater” and spits up food 

multiple times a day.  The child had been progressing on the growth chart, but a growth decrease 
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was detected at this visit.  The child underwent allergy skin prick testing, and the blood studies 

did not reveal any allergies.  The parent, however, reports a decrease in “spitting up,” when the 

child refrained from dairy, corn, soy and wheat.  Upon physical examination, the only abnormal 

finding is atopic dermatitis.  A referral is made to the pediatric gastroenterologist, who performs 

and EGD, and the biopsies show an eosinophil count >15 per HPF.  The provider diagnoses the 

child with Eosinophilic Esophagitis, and refers patient to the allergist for skin patch testing.  The 

test revealed allergies to dairy, corn, soy and wheat.  A nutritionist, gastroenterologist, and an 

allergist follow the child.  She shows improvement in her growth, after making dietary changes, 

and the repeat EGD shows no evidence of EoE. 
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TREATMENT 

Upon completing the EoE diagnosis, the provider has three primary treatment options 

that can be used individually or in combination; these options include one physical intervention 

to be used, if necessary.  The first path is the elimination diet, where the provider (often together 

with an allergist and/or nutritionist) seeks to assist the patient by constructing a diet that is free 

from allergens, which may be triggering or exacerbating the disease process.  The second 

intervention is pharmacological, wherein the provider uses one or a combination of 

corticosteroids, PPI(s), and/or other lesser-used drug therapies.  Lastly, the provider may 

recommend physical intervention, such as the dilation of an esophageal ring that may be creating 

an increased risk of food bolus impaction. 

Dietary Intervention   

The leading hypothesis on EoE characterizes the disease pathology, as an antigen-driven 

disorder, in which the airborne or food allergens react with the lining of the esophagus, which 

then triggers the cascading and cyclical process described above.  The direct contact of allergens 

with to the esophagus helps to explain the emphasis placed on dietary intervention, in the 

guidelines.  The high rate of success using restrictive dietary interventions seems to support this 

focus.  There are three primary diets that are used in the management of EoE; each designed to 

ease patient symptomology.  These diets are the elemental diet, the directed food diet (based on 

allergy testing), and the six-food elimination diet (Arias, Gonzalez-Cervera, Tenias, & Lucendo, 

2014).   

The elemental diet has a high rate or success in treating EoE, and it works by eliminating 

dietary antigens, through the use of amino-based, elemental formula (Lieberman & Chehade, 
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2012).  This diet has achieved success rates with children and adults in the 85-95% range 

amongst strict adherents, but its highly restrictive nature combined with the high consumption 

volume necessary to meet caloric thresholds, make overall adherence rates low (Arias et al., 

2014).   

Elimination diets allow patients to enjoy a wider range of foods, and thus achieve higher 

rates of adherence, but these diets do not enjoy the same success rates for managing EoE 

symptoms.  One type of elimination diet is the directed food diet, which is crafted after the 

patient undergoes allergy identifying skin prick/patch tests or other types of food reactivity 

testing.  The patient with the help of the provider or nutritionist carefully modify the patient’s 

diet to eliminate potential food allergens from their daily intake, while simultaneously making 

sure to include all necessary nutritional components (Lieberman & Chehade, 2012).   

The last popular dietary treatment is the six-food elimination diet.  This diet often allows 

the patient to forgo the skin patch testing, but tends to be more restrictive requiring the patient to 

remove all wheat, egg, milk, soy, nuts, and seafood from their diet.  The dietary interventions 

seem to be as effective, as they are restrictive.  The elemental diet is the most restrictive and it 

has a success rate of ~90%, the directed diet is the most lenient but has the lowest success rate at 

~45%, and the six-food elimination diet strikes a balance between the two other diets, in terms of 

restriction/difficulty and attains a middling ~75% success rate (Arias et al., 2014).  Other lesser-

used diets include the empiric four-food elimination diet, gluten-free diet, and cow’s milk 

elimination diet. 
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Pharmacological Intervention 

Pharmacological therapies can vary, as providers try to establish successful outcomes for 

patients with this relatively new disease.  Some of the medications currently used in treating EoE  

are PPI(s), corticosteroids (topical), steroids (systemic),  mast cell inhibitors, leukotriene receptor 

antagonists, and immune modulators (Malhotra & Levine, 2014).  PPI treatments improve 

symptoms in many patients, but they leave the histology unimproved.  Topical corticosteroids, 

unlike PPI(s), do show a positive impact on the histology by reducing the number of eosinophils 

in the esophagus; however, they usually have little effect on the symptoms.  Further, EoE 

symptoms and eosinophilic histology typically return upon cessation of the respective treatment.  

Common corticosteroids options are Fluticasone Propionate (FP), Oral Viscous Budesonide 

(OVB), and Nebulized Budesonide (NB).  These are self-administered by the patient, often by 

spraying a prescribed number of doses into the mouth and then swallowing.  The patient is 

advised not to eat or drink for a set period, after application of the steroid.  The most common 

side effect of this treatment regimen is candida.  Systemic steroids are not seen a good option, 

due to long-term side effects, and possible adverse effects on topical therapies (Malhotra & 

Levine, 2014).  Other lesser-used pharmacological therapies, such as Montelukast (leukotriene 

receptor antagonist) and Mepolizumab (monoclonal antibody (IL-5)), require further study to 

access their effect on the histology of EoE (Rothenberg, 2015).  

Physical Intervention 

For some patients, diet and drug therapies alone are not enough to address serious 

symptoms, such as dysphagia attributable to an esophageal ring(s).  In these cases, physical 

intervention may be necessary to resolve patient symptoms, and this often means esophageal 
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dilation.  Dilation is a procedure that creates pressure on walls of the esophagus by pushing or 

expanding an instrument (dilator) against the walls, and this pressure then creates the desired 

physical changes to the structure of the esophagus.  For EoE patients, the procedure is often used 

to expand a fibrous ring or stricture that may be obstructing food, which is trying to descend 

through the esophagus.  The type of instrument used in EoE dilation procedures is often a 

weighted push type (bougie) or through-the-scope, balloon type dilator.  One study found that 

~92% of patients that undergo the dilation procedure, experience some short-term relief of 

symptoms, while another retrospective study noted that ~45% of patients experience some 

longer-term relief (up to 2 years) from dysphagia (American Society for Gastrointestinal 

Endoscopy [ASGE], 2014).  While mucosal tears are a necessary trauma to the esophagus, 

during the dilation procedure, there is a slight risk of esophageal perforation or hemorrhage 

(Moawad, Cheatham, & DeZee, 2013).  The risk of these serious complications is relatively low 

at ~.04%; these adverse events tend to occur most often in academic clinical settings, suggesting 

inexperience is a factor. 
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CURRENT ISSUES 

Leading researchers in the study of EoE, Dellon and Liacouras, noted in 2014 that there 

are three key issues facing the continued positive progression of EoE treatment.  These areas of 

need are genetic phenotyping to aid treatment effectiveness, creating an objective end to 

treatment including the resolution of discordance, improving maintenance and refractory issues.   

Phenotyping 

The first of these issues involves the concept of phenotypes.  A “phenotype” is a concept in 

genetic research that describes the observable traits, characteristics, or abnormalities of an 

individual, in a specific combination or capacity.  Examples of categories, used individually or in 

combination, for inclusion in phenotype composition can be clinical, molecular, physiological, or 

behavioral in nature.  The phenotype is a type categorization tool that allows for outcome or 

result prediction, when assessing a subject’s genetic profile, in context of environmental impact 

on that particular genetic profile (Meaney, Andrews, & Miller, 2008).  Concerning EoE, 

researchers are still lacking phenotypes that would allow them to define data sets more 

accurately, and assess treatment impact for specific types of EoE patients (Dellon & Liacouras, 

2014).  Progress in this area will symbiotically benefit from and contribute to a deeper 

understanding of the impacts of ethnicity, geography, and age-based factors, on EoE etiology and 

treatment options.  Understanding these phenotypes may yield deeper insight into the disease 

pathology as a whole, but will also have important ramifications for the creation of effective, 

individualized treatment regimens.   

  Genetics. An important corollary to phenotype creation initiatives is the need to 

create more gene-focused research into the pathology of EoE.  In 2015, Rothenberg endeavored 
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to summarize efforts to understand the genetic underpinnings of EoE.  He found that there were a 

small number of studies that fell into three different areas of genetic focus, regarding the 

heritability of EoE.  Specifically, these studies assessed familial clustering (including twin 

studies), the association between EoE and Mendelian Disorders, and the discover of genetic 

variants specific to EoE.  The limited research seemingly shows a relatively high level of EoE 

clustering amongst family members at 2.4%, whereas asthma and food allergy clusters are closer 

to 2%, and twin studies also seemed to support increased rate of familial concordance 

(Rothenberg, 2015).   

Genetic disorders, unlike familial clusters, do not share high levels of concordance with 

EoE.  Certain Mendelian diseases, however, do share the same gene variants and possibly similar 

biological mechanisms.  Researchers use comparisons to Mendelian disorders, candidate gene 

identification, and genome-wide association studies to locate EoE variants; this may lead to a 

deeper understanding of possible EoE related transcriptomes (Rothenberg, 2015).  Future 

research should seek to use these genetic methods and their findings to explain the decreased 

barrier function within the esophagus of EoE patients, the function of various immune cells in 

the pathology of EoE, and ultimately how pharmacological treatment can overcome these 

destructive processes.  

Treatment End-Points and Discordance 

The second important area for future research is the lack of a realistic, treatment end-

point, and the discord between symptomology and histology in some patients.  Currently, 

providers do not have a treatment end-point that expresses objective success, as determined by 

the available treatment protocols.  Providers and researchers must seek a treatment goal that is 
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both measureable and attainable.  In doing so, participants in the health care delivery process can 

reach a verifiable agreement that the patient has gained an acceptable level of symptom control, 

given treatment limitations.  

In addition to the missing end-point, the histology and symptomology do not always 

improve concurrently, and this affects the perception of treatment outcome effectiveness (Dellon 

& Liacouras, 2014).  Standardizing the disease progression model along parallel lines (i.e. one 

for symptom improvement and one for histological improvement) may help researchers 

understand how and why their particular mixture of diet modification, pharmacological treatment 

and physical intervention is failing to achieve optimal results (or ideally a quantified end point).  

The process to improve treatment end-points and to account for discordance will require 

continued data acquisition and analysis, standardization of treatment guidelines, and the 

development of the phenotypes described above.   

Maintenance and EoE Refractory 

The last issues surround on-going therapy maintenance and refractory.  For most EoE 

patients, the disease returns once dietary restrictions and/or corticosteroid treatments are stopped.  

Further, there are no longitudinal studies of combined PPI/topical steroids therapy.  Certain 

studies have suggested that long-term PPI-only therapy may lead to osteoporosis, increased 

susceptibility to Clostridium difficile-related colitis, hypochlorhydria, and/or hypergastrinemia 

(Mertz, 2008).  It is unclear how the addition of long-term topical steroid use will augment the 

side effects of PPI therapy, and what new side effects may occur.  These issues are motivating 

providers and researchers alike to look for ways to minimize the side effects of current therapies, 

and to find better alternatives to current therapies to stop EoE progression. 
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CONCLUSION 

EoE is a fascinating disease to research, in part because of the novel nature of this 

disease, and the subsequently the large questions that still require answers.  Given the 

consistently increasing number of diagnosed cases and the progressive nature of esophageal 

degradation, it is important that providers learn to identify and diagnosis this disease.  Those 

afflicted with this disease hope the rapidly expanding knowledge bases will be translated into 

actionable solutions, for improved symptom management, and ultimately for the end of EoE 

refraction. 
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