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Abstract

Eosinophilic esophagitis (EoE) is a chronic, immune-mediated disease that is increasingly 

recognized as one of the most common causes of dysphagia and foregut symptoms in adults and 

children. Topical corticosteroids, elimination diets, and esophageal dilations are effective options 

for both induction and maintenance therapy in EoE. Current pharmacologic options are being used 

off-label as no agent has yet been approved by regulatory authorities. Little is known about the 

natural history of EoE, however, raising controversy regarding the necessity of maintenance and 

therapy in asymptomatic or treatment-refractory patients. Furthermore, variability in treatment 

endpoints used in EoE clinical trials makes interpretation and comparability of EoE treatments 

challenging. Recent validation of a patient-related outcome (PRO) instruments, a histologic 

scoring tool, and an endoscopic grading system for EoE are significant advances toward 

establishing consistent treatment endpoints.
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 Introduction

Over the past two decades, eosinophilic esophagitis (EoE) has emerged as one of the most 

common causes of dysphagia in children and adults. Studies have identified a number of 

medical, dietary and endoscopic therapies that are highly effective at remedying the 

symptoms, signs and histopathology of EoE. This review will focus on overall management 

strategies in EoE, specifically discussing the definition of therapeutic response, selection of 

initial therapy, controversies regarding the rationale for maintenance therapy and 

considerations for refractory disease.
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 Definition of response to therapy

The overall goals of therapy of EoE include alleviation of presenting symptoms as well as 

prevention of disease progression, improvement in quality of life and reversal of existing 

complications. Understanding the natural history of EoE is of central importance to a 

discussion of therapeutic goals. If EoE were a self-limited condition, short-term therapy or 

clinical observation would be appropriate. On the other hand, a chronic or progressive 

course would favor early intervention and maintenance therapy. Unfortunately, little is 

known regarding the natural history of EoE, creating a challenge in patient management, 

particularly in those with minimal symptoms. In the longest follow-up study to date, 

Straumann et al. followed 30 adult patients for an average of seven years in the absence of 

medical or diet therapy [1]. During the study period, all patients maintained a stable 

nutritional state, but 97% of patients continued to experience dysphagia. Dysphagia 

increased in 23%, was stable in 37% and improved in 37% of patients. Esophageal 

eosinophilia persisted but demonstrated an overall decline in most patients. The one third of 

the cohort who received esophageal dilation likely affected the reported symptom outcomes 

but not the histologic outcomes. Subsequent retrospective studies have demonstrated 

progression of dysphagia in children with EoE as well as progressive esophageal stricture in 

adults with increased duration of untreated disease [2]. The prevalence of esophageal 

fibrostenosis increased from 47% in patients with a diagnostic delay of less than two years 

to 88% in those with delay of over 20 years.

Several chronic esophageal mucosal disorders, including gastroesophageal reflux disease, 

tylosis, caustic injury and radiation esophagitis, have been associated with an increased risk 

of esophageal cancer. To date, no cases of esophageal neoplasia related to EoE have been 

reported. Barrett's meta-plasia has been reported in patients with EoE [3], but it is unclear as 

to whether this is a causal relationship or just chance co-existence of two conditions.

Considerable variability exists in the selection and use of treatment endpoints currently used 

in EoE therapeutic trials. Given that esophageal mucosal eosinophilia is a necessary feature 

of EoE, most studies have focused on histology as a marker for response to therapy. While 

eosinophils are numerically abundant, readily identified on routine microscopy and possess 

degranulation proteins capable of inflicting esophageal injury, their exact role in the 

pathogenesis of EoE is incompletely understood. Quantification of staining for eosinophil 

products such as major basic protein, eosinophil degranulation protein and eosinophil 

peroxidase is being examined as a more sensitive measure of disease activity. Mast cells, 

lymphocytes and basophils are also evident in EoE and have increasingly recognized 

significance in EoE pathogenesis. A more intricate approach is examining the expression of 

both upregulated and downregulated genes in esophageal tissue as a biomarker of disease 

status.

With these caveats in mind, ongoing studies are continuing to recognize esophageal 

eosinophilia as the most appropriate biomarker of EoE activity. The specific threshold, 

however, for reduction in esophageal eosinophilia to define treatment efficacy is uncertain. 

Histologic response has been defined in numerous ways and both as relative percent 

reduction in eosinophilia and as absolute reduction in eosinophil density below a certain 
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threshold (e.g. <15, <10, and <5 eosinophils per high power field). Some investigators have 

utilized mean eosinophil density derived from summation of multiple biopsy sites from 

varied esophageal locations rather than peak eosinophil density. Furthermore, histopathology 

is prone to sampling error because of variability in specimen processing (depth of tissue 

cuts, tissue orientation, microscope parameters), differences in the degree of esophageal 

eosinophilia amongst individual biopsies, and absence of evaluable subepithelial tissue, 

which is considered a histologic correlate of esophageal remodeling [4,5].

Assessing symptomatic response as an endpoint in EoE therapy also presents a challenge. 

Patients with EoE may change their eating behaviors purposely or subconsciously, 

modifying their diets to avoid foods that are difficult to swallow or increasing mastication 

time during meals. This adaptive behavior may not be reflected in routine clinical 

assessment or patient reported outcome instruments. Secondly, dysphagia and food 

impaction are sporadic events and may not be captured in therapeutic studies of short 

duration. Patient-related outcome (PRO) instruments including the EoE Activity Index 

(EEsAI) and Dysphagia Symptom Questionnaire (DSQ) have recently been validated in 

adults. The EEsAI includes several factors that assess dysphagia, behavioral adaptations to 

dysphagia, and pain with swallowing [6]. Limitations of the PRO tool include doubts 

regarding sensitivity in milder forms of EoE and the shortcomings of questioning patients 

about a hypothetical test meal rather than having a trained observer physically watching a 

patient eat various foods [7].

Endoscopic improvement is not currently utilized as a primary EoE treatment outcome but 

provides important information on disease activity and severity, including mucosal 

inflammatory and structural remodeling consequences of disease. Recent validation of the 

EoE Endoscopic Reference Score (EREFS) in both US and European centers provides an 

endoscopic classification and grading system to assess the five major esophageal features of 

EoE: Edema, Rings, Exudates, Furrows and Strictures [8]. EREFS severity is a major 

determinant of physician global assessment of disease activity and is associated with clinical 

outcomes of food impaction risk [9]. Endoscopic outcomes provide an objective, “end 

organ,” gross assessment of EoE activity that corroborate ongoing investigation in optimal 

treatment endpoints (Fig. 1). In recent years, endoscopically determined mucosal healing has 

become an important therapeutic goal in the management of inflammatory bowel disease. 

EoE and Crohn's disease share similarities in that both are chronic, immune disorders of the 

gastrointestinal tract that result in both inflammation and fibrostenotic complications.

Fibrostenotic consequences of EoE can be visually estimated by endoscopy. The quantitative 

assessment at the whole organ level by radiologic imaging with barium esophagram is 

readily available but carries risk of radiation exposure and inability to control for 

intraluminal pressure to distend the esophageal lumen. Measurement of esophageal mural 

compliance utilizing a functional luminal imaging probe (FLIP) is a novel and quantitative 

methodology to assess remodeling in EoE. The FLIP technology incorporates a 

multichannel electrical impedance catheter and manometric sensor that provide a detailed 

interrogation of the compliance and distensibility of the esophageal wall. A study using 

FLIP in EoE found that EoE patients with a history of food impactions exhibited 

significantly lower esophageal distensibility than those with dysphagia alone [10]. 
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Decreased esophageal distensibility was found to be associated with an increased risk of 

food impaction and need for dilation during a follow-up period.

Overall, symptoms and esophageal histopathology are the primary endpoints in current 

clinical trials of EoE. The role of endoscopically-identified esophageal features is emerging 

as a clinically relevant parameter that complements and substantiates the primary endpoints 

of disease activity assessment. Future therapeutic endpoints may incorporate novel 

parameters of esophageal distensibility determined by impedance planimetry, biomarkers of 

eosinophil activity, and gene expression panels.

 Initial or “induction” therapy

 Topical corticosteroids versus dietary therapy

Topical, swallowed corticosteroids represent the most widely utilized medical treatment for 

both children and adults with EoE (see chapter 11). Numerous pediatric and adult placebo-

controlled studies have demonstrated fairly uniform histologic improvement with swallowed 

corticosteroids compared to placebo, but with variable degrees of symptomatic improvement 

[11–15]. Identification of symptom improvement over placebo response has proven 

challenging in randomized controlled trials of steroids. The dissociation between histologic 

improvement and symptomatic response has been attributed to presence of treatment-

refractory fibrostenosis, high placebo response rates, adaptive eating behaviors, and use of 

non-validated instruments for symptom assessment. A recently completed randomized 

double-blind placebo-controlled trial of oral budesonide suspension in adolescents and 

adults with EoE was the first trial in EoE to demonstrate concordant histologic and symptom 

improvement utilizing a validated patient reported outcome instrument [16].

The rapidity of response combined with safety, based on their long-term use in asthma and 

allergic rhinitis position topical steroids as an attractive therapy. Many patients, however, 

voice reluctance to take medications on a chronic basis and express concerns about uncertain 

side effects of long-term steroid administration. Presently, topical steroids for EoE are used 

off-label, as no medical therapies have been approved by the Food and Drug Administration. 

Adverse side effects of oropharyngeal and esophageal candidiasis have been reported in 15–

26% of patients treated with swallowed fluticasone, but are seldom clinically important. 

Another limitation to the use of topical steroids has been the high reported rates of symptom 

and histologic recurrence following drug cessation. The long-term effectiveness and safety 

of maintenance use of topical steroids for EoE are currently being investigated.

In the context of these concerns and uncertainties regarding topical steroids in the therapy of 

EoE, diet therapy is an attractive option for many patients (see Chapter ten). The goal of 

dietary therapy is identification and elimination of food antigens to consequently remove the 

trigger for allergic sensitization. Diet therapy offers patients a non-pharmacologic alternative 

to controlling their disease. In a broader context, studies across disciplines have 

demonstrated the widespread patient use of alternative medicine to many medical 

conditions, in spite of available conventional therapies. Many patients find the concept of 

remedying their disease by eliminating a dietary trigger more appealing than taking a drug to 

counteract the downstream inflammatory response. Furthermore, when discussing the diet 
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approach, it is important to emphasize that the strict dietary removal of multiple foods is for 

a limited period of time. The long-term goal is the identification and long-term elimination 

of one or a few dietary factors. In addition, the notion by patients that they will “never” be 

able to eat an identified trigger food is incorrect. In contrast to food-related anaphylaxis, 

occasional dietary indiscretion is likely not a major concern. Prolonged deviation from the 

elimination diet can be managed by intermittent use of short courses of topical steroids. 

Moreover, as progress is made in the understanding of the pathogenesis of EoE, newer 

therapeutic options will almost certainly supplant the current management approach.

The three most commonly utilized diet strategies are the elemental diet, the empiric six-food 

elimination diet (SFED), and the limited diet driven by allergy testing and/or patient history. 

While highly effective in both pediatric [17–19] and adult studies [20], the elemental diet is 

limited by patient tolerability. An alternative approach is the SFED protocol, in which the 

six food groups most commonly known to trigger EoE – cow milk, soy, eggs, wheat, nuts, 

and fish/shellfish – are excluded, then systematically re-introduced to identify a specific 

food trigger. This approach has proven effective in inducing histologic and symptomatic 

improvement in both pediatric and adult patients studied [21–23]. The allergy testing 

directed diet approach, although effective in the children [24], has only moderate success in 

adults [25,26]. A retrospective pediatric study reported the highest rates of histologic 

remission in the elemental diet cohort (96% of patients), compared to the SFED cohort 

(81%) and the limited diet cohort (63%) [27].

As there are no head-to-head prospective controlled trials comparing topical steroids with 

elimination diets, the choice of treatment is currently individualized (Table 1, Fig. 2). The 

dietary approach requires a motivated patient and physician. Major lifestyle modification is 

needed. It is important to appreciate that an imposition is placed not only on the patient but 

also the patient's family who may have to modify their own eating habits to facilitate meal 

preparation and avoid cross contamination. Available resources are an important 

consideration in the choice of dietary therapy. Formal guidance and supervision by a 

dietician or allergist regarding food allergens, dietary recommendations and avoidance of 

nutrient deficiencies is of paramount importance for success. Internet resources focused on 

food allergy and eosinophilic gastrointestinal disorders are valuable resources.

 Esophageal dilation

Whereas swallowed corticosteroids and diet modification therapy presumably target the 

inflammation associated with the pathogenesis of EoE, esophageal dilation targets the 

fibrostenotic complications of the disease (see Chapter 12). Several case series suggest 

esophageal dilation is well-tolerated by patients and provides long-lasting symptomatic 

relief despite having no effect on mucosal eosinophilia [28–31]. Esophageal dilation offers 

an important adjunct to topical corticosteroids and/or dietary therapy and may be considered 

in patients unresponsive to initial medical or diet therapy.

 Combination therapy

There are few studies prospectively exploring combination therapy in EoE. Targeting 

mucosal inflammation with diet or steroids and addressing fibrostenosis with esophageal 
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dilation is supported by current guidelines. One blinded randomized controlled trial 

comparing swallowed corticosteroids alone to swallowed corticosteroids together with 

esophageal dilation in 31 adults with EoE showed no difference in dysphagia outcomes [32]. 

The study excluded patients with high grade esophageal stenosis and did not utilize 

validated symptom assessment, thus limiting its generalizability. Several studies examining 

topical steroids have allowed for concomitant use of PPI therapy, though a potential 

synergistic effect of the combined use of steroids and PPI was not specifically reported. 

Combining diet therapy with steroids is not recommended as steroids interfere with the 

detection of eosinophilia that serves as the indicator of disease activity during food 

reintroduction.

 Patients refractory to therapy

Although the majority of patients have histologic and symptomatic response to either 

elimination diet or topical steroids, a subset of patients are refractory to therapy. These 

patients may demonstrate persistent esophageal inflammation, persistent symptoms, or both. 

In addition, a patient may demonstrate both symptomatic and histologic response but have 

persistent esophageal luminal stenosis. This patients may be a candidate for esophageal 

dilation. Age, height, weight, atopic status or baseline eosinophil density did not predict 

response. Esophageal transcriptome analysis did identify a subset of genes with predictive 

value for fluticasone response. In an adult retrospective study of topical steroid therapy, 

baseline esophageal dilation predicted steroid nonresponse and abdominal pain predicted 

steroid response.

Patients not responding to topical steroids should be questioned as to adherence, dosing, and 

appropriate method of administration. Adherence to medications can be challenging for 

adolescent and young adult patients, most of whom are unaccustomed to the use of 

medications on a long-term basis. Patients may be inadvertently inhaling instead of 

swallowing aerosolized steroid. A randomized controlled trial demonstrated greater 

effectiveness in reducing esophageal eosinophilia of a liquid suspension of budesonide 

compared to nebulized budesonide [33], though this result cannot be extrapolated to topical 

steroids delivered by means of a metered dose inhaler. Dose escalation of topical steroids is 

a consideration though prospective studies comparing various dosing regimens are lacking. 

Higher response rates have been reported in adult studies using fluticasone 880 mcg twice 

daily compared with those using 440 mcg twice daily though these studies were conducted 

separately and thus are fraught with confounding variables. Systemic steroids are often 

considered superior to topical steroids. A randomized trial, however, found similar efficacy 

in terms of the primary endpoint of a histopathology score for topical fluticasone compared 

with oral prednisone in a pediatric cohort [34]. Diet therapy is an option for patients 

unresponsive to topical steroids although there are only anecdotal reports regarding the 

effectiveness of this sequential approach. Other medical therapies including montelukast, 

cromolyn sodium or antihistamines have shown limited benefits in a few small uncontrolled 

studies and are considered second line agents. The effectiveness of therapies combining 

steroids, diet, montelukast and antihistamines have not been reported for refractory patients. 

Furthermore, the optimal duration of medical or diet therapy has not been established.
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To address the needs of EoE patients who are either refractory to traditional therapy or who 

are chronically dependent on corticosteroids, alternative therapies are being investigated. 

Several studies of targeted immunologic therapy with IL-5 antibodies (mepolizumab, 

reslizumab) showed reduction in esophageal eosinophilia but no significant symptomatic 

improvement [35–37]. Moderate histologic improvement was demonstrated in a randomized 

controlled trial of anti-IL-13 therapy [38] as well as in a randomized trial of the CRTH2 

antagonist OC000459 [39]. Anti-IgE therapy, however, did not improve histologic or 

endoscopic disease activity in a study evaluating the efficacy of Omalizumab [40].

One study examining azathioprine and 6-mercaptopurine in EoE demonstrated both 

histologic and symptomatic improvement, though the disease flared with withdrawal of 

medication [41]. A case series of high-dose montelukast showed symptomatic improvement 

in the majority of the eight patients examined [42], but a subsequent study did not show 

substantial histologic or clinical improvement with montelukast used as maintenance therapy 

after induction with topical corticosteroids [43].

 Maintenance therapy

Maintenance therapy is an important consideration since the majority of EoE patients 

develop recurrent symptoms and recurrent esophageal eosinophilia upon cessation of 

medical or diet therapy. For patients with mild and intermittent dysphagia without significant 

strictures or food impaction, intermittent on-demand therapy may be appropriate assuming 

that the patient is reliable and has appropriate clinical follow-up. For patients with severe 

dysphagia, repeated food impaction, and high-grade esophageal strictures at presentation 

and who respond to initial therapy, maintenance therapy seems reasonable. A pediatric study 

of fluticasone found that over 90% of patients maintained histologic responsiveness with a 

50% reduction in induction dose [44]. Benefits of maintenance therapy is supported by a 

retrospective, multivariate analysis of EoE adults with five years of follow-up that found that 

continuation of swallowed topical corticosteroid therapy was associated with a reduced risk 

of food impaction (OR 0.411, 95% CI 0.203–0.835) [45]. However, an adult, randomized, 

double-blind, placebo-controlled 50-week trial that used a maintenance budesonide dose that 

was 25% of the dose used to achieve initial remission found that only 50% of patients 

maintained histologic response at 50 weeks [46].

Several studies examining the natural history of EoE suggest that although EoE is a 

recurrent, chronic disease, it appears benign and not associated with risk of malignancy [47–

50]. Consequently, periodic esophageal dilation has been proposed as an alternative well-

tolerated, long-term treatment approach that results in prolonged relief in dysphagia [51].

 Treatment of asymptomatic patients

Based on current consensus guidelines, patients with significant esophageal eosinophilia on 

biopsy but without symptoms do not meet diagnostic criteria for EoE [52]. However, 

patients may have substantial esophageal luminal stenosis but may not report dysphagia due 

to careful mastication, prolonged meal times, and food avoidance. Patients may have 

relevant esophageal inflammation for years prior to the onset of dysphagia for which they 
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seek medical attention. The same situation may be encountered in patients initially 

diagnosed with EoE who achieve symptomatic but not histologic remission following 

medical or dietary therapy. Presently, there is limited evidence to support additional 

treatment of such individuals. A more proactive approach might be considered in 

asymptomatic patients with eosinophilia and higher degrees of esophageal stenosis, as well 

as in patients with eosinophilia who have a history of significant disease complications such 

as food impaction or esophageal stricture. Given the uncertainties regarding the natural 

history of EoE, clinical follow-up for patients with esophageal eosinophilia even in the 

absence of symptoms is reasonable. Growing evidence supports the concept that untreated 

disease leads to higher degrees of esophageal stricture formation over time [53], further 

supported by the observation that patients with an inflammatory EoE phenotype tend to be 

younger whereas patients with a fibrostenotic phenotype tend to be older [54].

 Conclusions

Heightened uncertainty as well as innovation are expected in the development of effective 

therapeutic strategies for a relatively new disease. As the mechanisms underlying the disease 

are elucidated, novel EoE therapies are rapidly evolving. Concurrently, the appropriate 

endpoints for therapeutic response in EoE are being defined and refined. Patient reported 

outcome instruments are completing validation while novel physiologic and genetic 

biomarkers are being proposed. Current, first-line treatments include topical corticosteroids, 

elimination diets, and esophageal dilation. Maintenance therapy is recommended to prevent 

disease recurrence and progression but on-demand approaches may be reasonable and 

practical in specific cases.
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 Abbreviations

CRTH2 chemoattractant receptor-homologous molecule on Th2 cells

EOE eosinophilic esophagitis

DSQ dysphagia symptom questionnaire

EEsAI eosinophilic esophagitis activity index

FLIP functional luminal imaging probe

IL-5 interleukin-5

IL-13 interleukin-13

PRO patient-related outcome

SFED six-food elimination diet
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Practice points

- Topical steroids and elimination diets are effective, first-line treatments for 

eosinophilic esophagitis.

- Natural history studies suggest that untreated eosinophilic esophagitis is a 

disease with progressive esophageal remodeling and fibrostenosis.

- Measures to assess therapeutic response in eosinophilic esophagitis 

include validated patient reported outcomes for symptoms and quality of 

life, histologic scores for eosinophilic inflammation, a validated grading 

system for endoscopic features, and biomarker panels depicting genetic 

expression in the esophageal mucosa.

- Esophageal dilation is an effective means of managing strictures that are 

not amenable to medical or diet therapies for eosinophilic esophagitis.

- Systemically delivered biologic therapies that target cytokines involved in 

the pathogenesis of eosinophilic esophagitis are being investigated as 

potential, disease modifying agents.
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Research agenda

- Further studies are needed to more fully understand the natural history of 

eosinophilic esophagitis to better inform therapeutic decisions.

- Prospective studies evaluating both long-term maintenance treatment and 

combination therapy for eosinophilic esophagitis are awaited.

- Standardization of therapeutic endpoints in future studies will allow for 

better cross-comparability among clinical trials in eosinophilic esophagitis.

- Randomized, controlled trials of diet therapies will provide data to 

optimize the most appropriate use of this non-pharmacologic approach to 

the management of eosinophilic esophagitis.

Sodikoff and Hirano Page 14

Best Pract Res Clin Gastroenterol. Author manuscript; available in PMC 2016 October 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Fig. 1. 
Endoscopically identified esophageal features of eosinophilic esophagitis. Images A1 and 

B1 depict edema, rings, exudates and furrows of the esophagus from two patients (A, B). 

Images A2 and B2 depict the corresponding images from the same patients following six 

weeks of therapy with swallowed, topical fluticasone. Interval improvement in edema, 

exudate and furrows is evident.
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Fig. 2. 
Suggested management algorithm for eosinophilic esophagitis. Patients presenting with 

esophageal symptoms and esophageal eosinophilia are suspected of having eosinophilic 

esophagitis. A treatment trial of proton pump inhibition is followed by an upper endoscopy 

with proximal and distal esophageal biopsies. Patients demonstrating histologic remission on 

proton pump inhibition are termed “PPI-responsive esophageal eosinophilia” to 

acknowledge the controversies in distinguishing GERD from eosinophilic esophagitis. For 

patients with persistent symptoms as well as endoscopic and histologic evidence of 

eosinophilic esophagitis, primary, “induction” therapy with either topical steroids or dietary 

elimination is initiated. A follow up endoscopy with biopsy is used to assess resolution of 

the endoscopic and pathologic alterations. Patients who do not respond to primary therapy 

are then candidates for alternative therapies including elemental diets, high dose topical 

steroids and novel therapeutics. Esophageal dilation is an effective method to address 

fibrostenotic consequences of eosinophilic esophagitis.
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Table 1

Advantages and disadvantages of current primary therapies of eosinophilic esophagitis in adults.

Therapy Advantages Disadvantages

Swallowed steroids
    Fluticasone 440
    –880 mcg BID
    Budesonide 1
    –2 mg QD to BID

• Consistent efficacy for improving 
histopathology in multiple randomized, 
controlled trials
• Most extensively studied treatment 
modality
• Topical application and first pass hepatic 
metabolism minimize systemic risks

• Oral and/or esophageal candidiasis (15–30%)
• Currently used formulations not optimized for 
esophageal delivery
• No long-term safety data available
• Disease recurrence following cessation

Dietary elimination
    Elemental diet
    Empiric six-food elimination 
diet
    Allergy testing directed food 
elimination

• Consistent improvement in histopathology 
in pediatric and adult trials (uncontrolled 
data)
• Minimal side effects
• Patient acceptance for non-pharmacologic 
approach

• Risk for inadequate nutritional intake
• Difficultly avoiding food contamination
• Impact of food avoidance on quality of life
• Cost and inconvenience of repeated endoscopies 
during food reintroduction to identify specific trigger

Esophageal dilation • Immediate symptomatic relief
• Long-term duration of response following 
adequate dilation (>1 year)

• Does not address mucosal inflammation
• Post-procedural chest pain common (75%)
• Esophageal perforation although risk is low (<1%)
• Bleeding risk
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