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distal and proximal esophagus (peak value of ≥ 15 eosinophils per 
high-power field (eos /HPF)), eosinophilia that is isolated to the 
esophagus and persists after a PPI trial, exclusion of secondary 
causes of esophageal eosinophilia, and a response to therapy [4]. 
In this review we focus on epidemiology, pathogenesis, clinical 
and histopathologic findings, and treatment for EoE. 

Epidemiology 
EoE was first described in 1978 and in the 1990s was 

increasingly recognized as a distinctive entity [5]. The 
clinicopathologic syndrome was also found to be associated 
with allergies and a hypersensitivity to certain dietary proteins 

[6,7]. The incidence of EoE appears to be increasing, likely 
from a combination of increasing associated allergic diseases 
and recognition of EoE as a specific entity [8]. EoE affects both 
children and adults, with a predilection for male over female 
patients of about 3:1. Estimates of prevalence in children vary in 
range from 7.3 to 43 per 100,000 [9–11]. Estimates of incidence 
and prevalence in the adult population vary as well. A study 
in 2009, by Prasad et al, evaluated 3 decades (1976-2005) of 
patients with EoE in  Olmsted County, Minnesota. The incidence 
increased significantly with time from 0.35 per 100,000 person-
years during 1991-1995 to 9.45 per 100,000 person-years during 
2001-2005. The prevalence rate was 55.0 per 100,000 persons, 
with a tendency of more patients diagnosed in the late summer/
fall [12]. Epidemiologic studies from Olten County, Switzerland 
between 1989-2009, also showed a marked increase in EoE 
incidence rate from 2004 to 2009 of 4.4 to 7.4 per 100,000 
inhabitants per year, respectively [13]. A study in 2014, by Ally 
et al, determined the prevalence of EoE using the U.S. military 
health care system database to be 9.5 per 100,000 for adults, with 
a predominance in Caucasians versus African Americans (18.1 
vs. 5.2/100,000, OR 3.47 [95% CI 2.40–5.03]). The mean age 
at diagnosis was in middle age males (age 34), with a peak age 
distribution between 30 and 50 years. Furthermore, there was an 
increased prevalence in Northern states compared to Southern 
states (10.9 vs. 7.2/100,000, respectively, P < 0.05) [14]. Another 
2014 population based study using an insurance registry from 
2008-2011 showed an estimated period prevalence of EoE to 
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Introduction
Eosinophilic Esophagitis (EoE) is a clinicopathologic disease 

that affects both children and adults. EoE is defined as a chronic, 
immune/antigen-mediated esophageal disease characterized 
clinically by symptoms related to esophageal dysfunction and 
histologically by eosinophil-predominant inflammation [1]. The 
presence of eosinophils in the esophagus, known as esophageal 
eosinophilia, does not alone confer diagnosis of EoE. Along with 
a myriad of other diseases, gastroesophageal reflux disease 
(GERD) and proton pump inhibitor–responsive esophageal 
eosinophilia (PPI-REE) are common entities that have esophageal 
eosinophilia [2,3]. Diagnostic guidelines for EoE were first created 
at the first International Gastrointestinal Eosinophil Research 
Symposium in 2007, and updated in 2011. Diagnostic criteria 
include symptoms related to esophageal dysfunction, eosinophil-
predominant inflammation on esophageal biopsies from the 
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be 58.9/100,000 persons in adults and 56.7/100,000 persons 
overall, which translates into approximately 152,152 cases in the 
U.S. [15]. Compared to prior studies this estimated prevalence is 
likely more precise as it is based on the significantly larger sample 
size of 11,569,217 individuals. Also more importantly is that 75% 
of the cases were adults, reflecting that EoE is predominantly a 
disease of adult patients [16]. 

Pathogenesis 
Along with food allergies, aeroallergens have been implicated 

in the pathogenesis of EoE. There is conflicting data whether 
seasonal variation exists in the diagnoses of EoE.  Moawad et al 
in 2009, identified 33.0% (P = 0.023) of 127 EoE patients to be 
diagnosed in the spring, while in the winter the least percentage 
of EoE patients were diagnosed (16%; P = 0.010). Correlation 
was also seen between mean grass pollen count which peaked 
in the spring time and the percent in rise of EoE cases (P < 0.01). 
In the summer months asthmatic EoE patients were more likely 
to be diagnosed, compared to EoE patients with food allergy 
that did not have a peaked season [17]. Another study in 2009 
by Almansa et al, found that more cases of EoE were diagnosed 
in April and May, compared to other months (P<0.001). In the 
same study 61% of the original cohort had a history of allergies 
[18]. In comparison, a 2013 study of children diagnosed with 
EoE showed there was no significant association with different 
seasons and EoE diagnosis (P=0.2035) [19]. A more recent study 
in 2014 by Elias et al also showed a different trend with peak 
periods of diagnosis for symptomatic esophageal eosinophilia in 
December–January (11–13%), and less in May–June (11 - 9%) 
(p=0.014) [20]. Along with aeroallergens, food antigenic triggers 
exist. These include milk and wheat, which are the most common 
triggers, and egg, soy, meats, grains, peanuts/tree nuts, fish, and 
shellfish [21]. It is believed that the mechanism in which EoE 
occurs is by food or environmental allergens contacting a possible 
leaky esophageal epithelium and triggering a T-helper 2 (Th2) 
cell–mediated immune response (involving interleukin [IL]-4, IL-
5, IL-9 and IL- 13). This response stimulates the epithelium to 
produce eotaxin–3, a potent chemokine that recruits eosinophils, 
which promotes local inflammation, injury, and tissue remodeling 
via increased expression of transforming growth factor (TGF)-β1 
leading to smooth muscle dysfunction [22–24]. 

Clinical and Histopathologic Findings 
Clinical manifestations of EoE vary and thus far there is no 

pathognomonic feature for the disease. EoE can occur in any 
age, race, and gender, however the classic presentation is an 
atopic, non-hispanic male that presents in childhood or the 3rd 
to 4th decade of life [25]. Typical feeding difficulties in infants 
and toddlers, includes oral aversion, food refusal, vomiting, and 
poor weight gain. Improvement in symptoms occurs in 73% after 
treatment [26]. Preschool and school aged children may have 
abdominal pain and vomiting, while older children generally have 
dysphagia [27]. In adults clinical manifestations mainly involve 
dysphagia (70.1%), GERD/ heartburn (27.1%), and abdominal 
pain (13.1%) [28]. Identifying EoE from GERD is important. 

Markowitz et al in 2003, found that 14.7% of 346 patients with 
chronic GERD symptoms and eosinophils on esophageal biopsy 
ultimately had a diagnosis of EoE [29]. A serious symptom of a 
food bolus impaction can also occur in EoE, and was noted to 
range from 12% to 42% [30,31]. It is important to ask patients 
about avoidance of specific foods, thoroughness of chewing, and 
other dietary modifications that reduce symptoms of dysphagia.  
Further associated clinical symptoms of EoE are those of atopic 
diathesis. These include atopy, typically seen in children up 
to 50-80%, allergic rhinitis, asthma, eczema, family history of 
atopy, elevated serum IgE level, peripheral blood eosinophilia, 
and positive allergy testing [32]. However these findings alone 
are not predictive of severity of eosinophilia [33]. When EoE 
is suspected based on history and clinical manifestations an 
upper endoscopy is warranted to further evaluate and to obtain 
esophageal biopsies. Endoscopic findings of EoE include the 
classic esophageal concentric rings (Figure 1) that can be fixed 
or transient, called felinization. Strictures form in patients with 
chronic inflammation and fibrosis. Further findings include small 
(narrow) caliber esophagus, longitudinal furrows (Figure 2), 
white plaques / exudates, pallor, decreased vasculature, edema, 
and crêpe-paper mucosa, which is fragile esophageal mucosa 
that tears upon passing of the endoscope [34,35]. Interobserver 
agreement of endoscopic findings of EoE was shown to be fair to 
good when using white light and narrow band imaging (NBI) to 
identify rings and furrows, however it was poor for identifying 
plaques and intraobserver agreement varied greatly [36]. A 
severity score for the assessment of EoE disease activity was 
validated with good interobserver agreement. This score is the 
EoE endoscopic reference score (EREFS). The acronym reflects 
the major components of the score: exudates, rings, edema, 
furrows, and strictures. The minor component is crepe paper 
esophagus [37]. In some studies, including a meta-analysis of 
4,768 patients with EoE, the esophagus was shown to be normal 
in 10% -17% of patients undergoing EGD. Furthermore, the meta-
analysis showed a low sensitivity and variable predictive values 

Figure 1: Concentric rings in the mid-esophagus.
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for endoscopic findings to diagnose EoE [38,39]. Endoscopic 
characteristics, therefore, alone are not diagnostic of EoE and 
biopsies are warranted in cases with and without endoscopic 
findings. It is recommended that 2-4 biopsies be obtained from 
a minimum of 2 different locations in the esophagus, usually the 
distal and proximal esophagus. Also abnormal findings in the 
esophagus should be biopsied [4]. The distal esophagus has been 
shown to have a higher number of eosinophils, and is an important 
location for biopsies to be obtained. Furthermore, obtaining ≥ 5 
biopsies compared to 1 biopsy increases the sensitivity to 100% 
from 55%, respectively [40]. Histopathologic features must be 
interpreted in conjunction with the patient’s clinical information. 
Consensus recommendations report that esophageal biopsy with 
≥ 15 eosinophils in at least one microscopy high-power field 
(HPF) is consistent, but not diagnostic in of itself for EoE [1]. 
Other publications have given a range of histopathological cut-off 
points from 15 to 25 eos /HPF. Even if there was a common cut-
point for eosinophil count, different HPF sizes were used resulting 
in variation in eosinophil density (eos / mm 2). Also there was 
a remarkable six-fold difference between HPF sizes being used 
[41]. Because of HPF variability, reporting eosinophil density 
in eosinophils per mm     2 may eliminate this inconsistency. This 
technique showed excellent inter- and intra-observer reliability 
for determining eosinophil densities and it also valid when 
compared with counts obtained from traditional glass slides. 
However there is no standard eosinophil density being used in 
diagnostic guidelines [42]. Distinction of EoE versus GERD induced 
esophageal eosinophilia is frequently not possible based on 
histology alone, although there are further ancillary findings that 
are more suggestive of EoE. Findings of degranulated eosinophils, 
eosinophilic microabscesses, diffuse intraepithelial distribution 
of eosinophils, basal cell hyperplasia, lamina propria fibrosis, and 
elongated lamina propria papillae are more common in EoE [43]. 
Again, none of these findings are pathognomonic for EoE, and 
findings of esophageal eosinophilia does not confer a diagnosis 
of EoE. Secondary causes of esophageal eosinophilia need to be 

considered. The differential diagnosis of esophageal eosinophilia 
includes the most common GERD and PPI–REE, along with 
celiac disease, infection, eosinophilic gastrointestinal diseases, 
hypereosinophilic syndrome, achalasia, drug hypersensitivity, 
vasculitis, pemphigus, connective tissue disease, graft versus 
host disease, and post-radiofrequency ablation [1,4,44]. 

Therapy 
When esophageal eosinophilia is present the role of PPI 

therapy is important to differentiate EoE from non-EoE patients. 
High dose PPI with anti-reflux measures are useful in treating 
patients with esophageal eosinophilia secondary to GERD, PPI-
REE, and EoE [45,46]. In patients found to have esophageal 
eosinophilia it is recommended to give a PPI once or twice daily 
for 8 to 12 weeks in adults and 1 mg/kg per dose, twice daily for 
8 to 12 weeks in children. If there is a lack of clinicopathologic 
response to PPI treatment in patients with symptoms of EoE and 
isolated esophageal eosinophilia then the findings are consistent 
with a diagnosis of EoE [1]. Therapeutic strategies are targeted 
at the pathogenesis of EoE. The treatment approaches for EoE 
involves drugs and dietary changes to target the inflammatory 
component of the disease, and if needed endoscopic intervention 
with dilation for fibrotic changes due to remodeling. Drugs and 
diet, alone or in combination, are typical first-line agents. Currently 
the medications used in treating EoE are off-label use, as no drugs 
have been approved by the Food and Drug Administration for 
treatment of EoE [35]. As per recommendations, the endpoints 
in treatment of EoE include improvements in symptoms and 
esophageal eosinophilic inflammation [4]. Acid suppression 
medications and corticosteroids are the major groups of drugs 
used for the treatment of EoE. Further trials are underway for 
alternative medications in EoE therapy. 

Proton Pump Inhibitors 

The use of PPI for acid suppression can lead to a symptomatic 
response. Patients with EoE were shown to be hypersensitive 
to acid, and therefore reflux likely plays a role in causation of 
symptoms [47]. In a study comparing PPI therapy to topical 
steroids in EoE adults with dysphagia, both groups had similar 
improvement in symptoms and eosinophilic infiltration 
regardless of underlying concomitant GERD, however this study 
was limited by a small cohort [48]. 

Steroids 

In order to achieve both clinical and histologic improvement 
the use of corticosteroids, via topical or systemic steroids, 
is needed. As per consensus recommendations and per our 
experience, first line pharmacologic therapy for EoE involves 
topical steroids, such as swallowed fluticasone or budesonide, 
for an initial duration of 8 weeks [4]. The use of systemic steroids 
for treatment of EoE was described in the 1990s with both 
improvement in clinical symptoms and reduction of eosinophils 
from esophageal biopsies. However, recurrence of symptoms 
was common after cessation of steroid therapy with only 50% 
remaining asymptomatic [49,50]. Due to high side effect profile 

Figure 2: Concentric rings in the mid-esophagus.
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from systemic steroids, such as hyperphagia, weight gain, 
edema, cushingoid features, and hyperglycemia the use of topical 
steroids, such as swallowed inhaled steroids or budesonide, has 
been implemented. In a study comparing systemic steroids versus 
topical steroids the histologic response was greater in systemic 
steroids (P = .0440). However the lack of long-term benefit 
from systemic steroids and up to 40% of patients having side 
effects, topical steroids are favored. Systemic steroids, such as 
methylprednisolone or prednisone, may still be given in patients 
with poor response to topical steroids or who require a rapid 
improvement in symptoms for severe dysphagia, hospitalization, 
and weight loss [1,4,51]. 

In 1998, Faubion et al, was the first to use topical steroids 
by swallowing, rather than inhaling, an inhaled fluticasone or 
beclomethasone in 4 pediatric patients with EoE. Improvement 
was shown to occur about 1 week after using this regimen 
[52]. Since then several observational studies and randomized 
controlled trials have shown improved symptoms and / or 
histologic response using topical steroids (Table 1). Teitelbaum 
et al in 2002 treated 9 EoE pediatric patients with fluticasone 
who did not respond to dietary restriction. These patients 
showed improved symptoms and also significant change 
in follow-up esophageal eosinophilia count [53]. In a 2006 
RCT of  21 EoE pediatric patients that were treated with 
fluticasone, 50%  achieved histologic remission defined as a 
peak eosinophil count of < 1 eosinophil / HPF, versus only 9% 
of patients receiving placebo (P=0 .047) [54]. Similar findings 
of symptomatic improvement were seen in adult patients 
receiving fluticasone [55]. A study by Remedios et al treated 
EoE patients with fluticasone, including a subset of patients with 
concomitant GERD. Patients overall responded both clinically 
and histologically to fluticasone [31]. A study by Lucendo et al in 
2007 treated EoE patients with findings of abnormal esophageal 
caliber and abnormal mucosa. After treatment with fluticasone, 
the esophagus showed a normal caliber in 97% of patients, and 
63% of patients had normal mucosa [56]. In a double blind RCT 
by Alexander et al evaluated 30 patients with EoE treated with 
fluticasone versus placebo. Histologic response was seen in the 
topical steroid group, however dysphagia was not significantly 
reduced in the treatment group (63% fluticasone group and 
47% placebo group; (P = 0.49) [57]. In a study by Butz et al in 
2014, recommended that patients being treated with high dose 
fluticasone (1760 mcg) should be followed up in 3 months for 
response and can either have dose reduction to 880 mcg or 
continue with high dose for another 3 months [58]. Due to the 
difficulty aerosolized corticosteroids may be for young children 
to ingest, Aceves et al used viscous budesonide to treat pediatric 
patients with EoE with significant reduction in symptoms and 
histology [59,60]. Further studies including RCTs by Straumann 
et al in 2010 and Dohil et al in 2010, both showed clinical and 
histologic improvement after nebulized to liquid budesonide 
or viscous budesonide was given [61,62]. A study by Dellon et 
al, in 2012, compared viscous budesonide to nebulized steroid 
therapy for EoE. Histologic improvement was significantly better 
in the viscous budesonide group, favoring this therapy [63]. 

We use 3 mg tablet or preferentially liquid budesonide before 
bedtime for 6-8 weeks. Advanced cases may need to be treated 
for a longer period of time with maintenance therapy and a GI 
hypoallergenic diet. Although, an indefinite GI hypoallergenic 
diet is recommended in patients with EoE, no definitive studies 
are available for a possible maintenance therapy in this chronic 
and usually progressive disease.

Biological agents 

Interleukin-5 (IL-5) has been shown to induce eosinophil 
trafficking in the esophagus. Two medications that are antibodies 
against IL-5, mepolizumab and reslizumab, have been assessed 
for the management of pediatric EoE cases. An initial open 
labeled trial of 4 patients in 2006 receiving mepolizumab, 
showed both a reduced esophageal eosinophilic count and 
improvement in symptoms. Two larger trials including a RCT 
of 59 children receiving mepolizumab, showed a decrease 
in eosinophilic count, however not a significant change in 
symptoms [64-66]. In a 2012 study, 226 children and adolescents 
with EoE were given reslizumab with significant improvement 
in intraepithelial esophageal eosinophil counts. However, this 
improvement in eosinophil count was not accompanied by 
significant differences in clinical symptoms and quality of life 
compared to the placebo group [67].  Immunoglobulin E (IgE) 
plays a role in the pathogenesis of EoE.  Omalizumab, an anti-
IgE antibody, was assessed in the treatment of EoE. In a study 
of 2 patients with EoE, omalizumab was used to improve food 
intolerance in this patients. Although symptoms improved 
there was no improvement in histologic response [68]. In 2011, 
a RCT involving 30 patients with EoE receiving omalizumab 
showed no clinical and histologic improvement compared to 
placebo [69].  Along with a Th2 cell–mediated immune response, 
inhibitor of tumor necrosis factor–alfa (TNF–α) has been shown 
to be upregulated and highly expressed in epithelial cells of the 
esophagus in patients with active EoE [70]. Infliximab, a potent 
inhibitor of TNF–α, was used in an open-labeled, non-randomized 
trial of 3 adults with severe, corticosteroid-dependent EoE. This 
treatment modality did not induce a resolution of the eosinophilic 
tissue infiltration, or improvement in symptoms [71]. 

Immunomodulators 

In a case series of 3 patients with EoE dependent on 
steroids, were treated with either azathioprine (AZA) or 
6-mercaptopurine. The results showed a positive response with 
clinical and histological remission that was maintained during 
the follow-up period of 3–8 years [72]. Currently there are no 
further studies using this type of treatment modality for steroid 
dependent EoE. 

Dietary treatment 

Food allergens have been implicated in the pathophysiology 
of EoE, therefore removal of allergic dietary antigens is also 
a mainstay of EoE therapy. Dietary treatment comprises of 
elemental and/ or restrictive–elimination diets. Elemental 
diets include amino-acids, basic carbohydrates and medium 
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Author/
Year of 
Study 

Type of study 
/ Study Dura-

tion 
Age group

N = 
cohort 
(Male)

# 
Treat-

ed

Thera-
py Duration Symptoms 

improved
Pre Therapy Eos/

HPF 
Post Therapy 

Eos/HPF P-value

        Esophagus 
(location) Eos / HPF  

Teitel-
baum53 Prospective Peds 19 (14) 9 FP 8 weeks Yes Proximal 22.5 ± 4.9 2.8 ± 2.4 p= 0.001

2002 1998-2001       Distal 23.0 ± 2.7 2.7 ± 1.4 p=0.001

Arora55 Prospective Adults 21 (17) 21 FP 6 weeks Yes Proximal N/A N/A N/A

2003 1999-2001       Distal > 50  N/A N/A

Konikoff54 RCT Peds 36 (17) 21 FP 3 months Yes Proximal 69.4±14.5 35.2±12.6 p=0.05

2006 2003-2005       Distal 82.2±11.7 45.7±13.6 p=0.07

Remedios31 Prospective Adult 26 (18) 19 FP 4 weeks Yes Proximal  24.98 4.46 p <  0.0004

2006 2002-2003       Distal 39.34 3.81 p <  0.0001

Lucendo56 Prospective Adult 30 (27) 27 FP 3 months Yes  N/A N/A  

2007 2002-2005           

Aceves60 Retrospective Peds 20 (16) 20 VB 3 months Yes Proximal 43 2 p < 0.0001

2007 2007       Distal 80 9  

Straumann61 RCT Adolescent/ 
Adult

36 (31) 18 SIB 15 days Yes Overall 68.2 5.5 p < 0.0001

2010 2006-2007          

Dohil62 RCT Peds 24 (20) 15 VB 3 months Yes Overall 66.7 4.8 p < 0.0001

2010 2008-2009           

Dellon63 RCT Adults 25 (15) 11 VB vs 
SIB

8 weeks Yes (VB) Overall 89 11 p = 0.02

2012 N/A     Yes (SIB) Overall 101 89  

Alexander57 RCT Adult 42 (30) 21 FP 6 weeks No Peak (Eos) 40 2 p < 0.001

2012 2005-2009           

Butz58 RCT Adult / Peds 42 (35) 28 FP 6 months Yes Proximal 53.5 > 90% de-
crease p = 0.0001

2014 2006      Yes Distal 56.3 > 90% de-
crease p = 0.0001

Table 1: Therapeutic studies for EoE using swallowed inhaled steroids or viscous budesonide.

FP = Fluticasone Propionate ; Eos = Eosinophils; HPF = high power field; RCT = randomized control trial;  VB = Viscous  Budesonide; SIB = Swallowed 
Inhaled Budesonide 

chain triglycerides. The use of an elemental diet has shown to 
significantly improve symptoms in children and reduce the 
number of esophageal eosinophils [29]. Elemental diet has 
also been shown to be superior to elimination diets.  In a study 
comparing elemental diet to elimination diets remission occurred 
in 96%, 81%, and 65% of patients on elemental diet, 6-food 
elimination diet, and directed diets, respectively [73]. In a 
recent meta-analysis involving 1,317 patients from 33 studies 
effectiveness of elemental diet was seen 90.8% of cases, 
6-food elimination diet was 72.1% effective, and allergy test 
result–directed food elimination was 45.5% effective [74]. 
The disadvantages of elemental diets involve poor palatability, 
possible need for enteral feeding tubes, patient compliance, and 
cost [35].  Elimination diets can be based on direct (allergy testing) 
or non-direct (empiric) elimination methods. Eliminating foods 
in children with EoE based on allergy testing with both skin prick 
and atopy patch testing showed a 77% improvement in symptoms 

and esophageal inflammation on follow-up. Egg, milk, soy, corn 
and wheat were identified most frequently between the groups 
as food allergens [75]. However the use of skin prick testing alone 
only predicted 13% of foods associated with EoE [76].  Food 
allergy testing may be more useful in pediatric patients with 
EoE than the adult population. Food sensitization and allergic 
responses are usually seen in children as opposed to adults who 
have aeroallergen allergies [77]. Six-food elimination diet (SFED), 
also termed a GI hypoallergenic diet, was used to empirically 
treat patients with EoE including adults. The 6 foods eliminated 
are ingestion of milk, soy, egg, wheat, peanuts/tree nuts, and 
shellfish/fish. A 74-78 % response was noted in improved 
esophageal inflammation, as well as improved symptoms in both 
children and adults who underwent the SFED therapy [76,78]. 
In a retrospective review of 31 patients there was no significant 
difference in patients who received either targeted elimination 
or empiric elimination diet for EoE, although there was a trend 
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for better response in the empiric diet elimination group [79]. 
Due to unpredictable results and high cost of skin testing, we 
prefer to use an empiric GI hypoallergenic diet in our patients 
with EoE. Food re-introduction can be done in a stepwise fashion. 
Repeat endoscopies are required when the food groups are re-
introduced after 4-6 weeks to determine esophageal eosinophil 
count [80]. The most common foods associated with EoE based 
on re-introduction were wheat (60% of cases) and milk (50% of 
cases) [76]. Foods that cause recurrence of EoE symptoms should 
be eliminated indefinitely.

Esophageal dilation 

The development of esophageal strictures is a major concern 
in patients with EoE. A delay in diagnosis and treatment has been 
associated with fibrotic features and strictures. A 0-2 year delay in 
diagnosis of EoE had a prevalence of 17% strictures, while those 
diagnosed > 20 years after symptom onset had a 71% prevalence 
of strictures (P < .001) [81]. In a recent retrospective study of 379 
patients, the likelihood of fibrostenotic disease, characterized if 
there were esophageal rings, narrowing, or strictures, increased 
markedly with age. The study showed that for every 10 –year 
increase in age the odds of fibrostenotic disease more than 
doubled. This suggests that the natural history of EoE progresses 
from an inflammatory to a fibrostenotic disease [82]. Previous 
studies reported an increase risk of perforation in EoE patients 
undergoing endoscopy with or without dilation of the esophagus. 
Recommendations for dilation were initially to treat for 8 weeks 
before considering dilation [83-86]. However, later studies and 
our own experience showed the risk of perforation with dilation 
was much less. Also the type of dilators and number of prior 
dilations were not associated with complications, regardless of 
age [87,88]. 

Maintenance of therapy 

Since EoE is a chronic disease, relapse of symptoms after 
treatment cessation ranges from 45% -79% [32,51]. In a study 
by Straumann et al in 2011, patients given low-dose budesonide 
(swallowed budesonide 0.25 mg twice a day) compared to 
placebo showed more effective maintenance of histologic and 
clinical remission. Maintenance of complete histologic remission 
(< 5 mean eos/HPF) was seen in 35.7% of patients receiving low-
dose budesonide and partial remission (5-20 mean eos/HPF) 
was seen in 14.3% of patients during a 50-week period. None of 
the placebo group achieved complete remission [89]. In a study 
by Levine et al in 2012, children with EoE who were maintained 
on PPI alone (no use of steroids) for a duration of 3.0 ± 2.4 years 
showed significant improvement in symptoms, however there 
was poor histologic response [90]. In a recent study, Kuchen et 
al assessed risks of food impaction in 206 patients with EoE over 
a median period of 5 years. Treatment with swallowed topical 
corticosteroids was shown to be protective against food impaction 
in this group (OR 0.411, 95% CI: 0.203–0.835, P = 0.014) [91]. 
Regarding efficacy of food elimination in maintenance therapy, a 
study by Lucendo et al found that patients who continued to avoid 
offending foods in an elimination diet were found to maintain 

histopathologic and clinical EoE remission for up to 3 years [92]. 
Current guidelines recommend considering long-term  topical 
steroids and /or dietary restriction in all patients, especially 
patients with severe dysphagia, food impaction, esophageal 
stricture, and rapid symptomatic / histologic relapse following 
initial therapy [4].

Conclusion 
EoE is a chronic immune/antigen-mediated disease with an 

increasing prevalence in both children and adults. Early diagnosis 
and treatment is needed to avoid the progressive course from 
inflammation to fibrostenotic disease. Symptoms of esophageal 
dysfunction, esophageal biopsies usually with > 15 eos/HPF 
and exclusion of other causes of esophageal eosinophilia is 
the mainstay of diagnosis. Treatment involves PPI therapy, 
swallowed inhaled steroids or viscous budesonide, elimination of 
dietary triggers, and esophageal dilation as needed. Maintenance 
of therapy is controversial, however relapse rate is high and 
continued therapy with diet elimination and/or steroids may 
be warranted in advanced cases with EoE. Further studies are 
needed for patients with refractory EoE, targeted drug therapy, 
long term maintenance therapy, and outcome of the these 
patients over time.   
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