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Abstract Management of eosinophilic esophagitis (EoE)
centers around the 3 Ds: diet, drug therapy, and dilation.
Unfortunately, there is not a consistent relationship between
symptom relief and resolution of mucosal eosinophilia.
Elemental diets are very successful in children, but poorly
tolerated by adults. The 6-food elimination diet is more
attractive to adults, especially for those individuals with
multiple food allergies. Steroids are the preferred anti-
eosinophil drug for EoE. Oral prednisone is infrequently
used because of side effects. Topical swallowed preparations
(fluticasone, budesonide) are preferred for acute and possi-
bly maintenance therapy. Relapses off steroids are frequent
and dysphagia does not predictably improve. Esophageal
dilation is key treatment for patients with the fibrostenotic
phenotype of EoE. Long-term symptom relief for 1–2 years
is common. Post-procedure chest pain is to be expected but
perforation is very rare. A suggested algorithm for the
treatment of EoE based on endoscopic phenotypes is
outlined.
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Since originally described in 1978 [1], eosinophilic esoph-
agitis (EoE) has evolved from sporadic case reports and case
series to a major cause of morbidity in young people with an
estimated prevalence of between 43 and 52/100,000 persons
in the general population [2••]. From the newborn to the
elderly, this disease can make its appearance at any time. In
adults, the disease presents typically in young to middle-
aged, white men with dysphagia for solids and recurrent
food bolus impactions. In contrast, children tend to present
with vague generalized symptoms including food intoler-
ance, abdominal pain, vomiting, regurgitation, and failure to
thrive. The majority of EoE patients have sensitization to
food allergens, aeroallergens, or both [2••]. EoE is the
subject of extensive research in order to understand its
pathophysiology and factors contributing to its broad clini-
cal presentations; however, many aspects of the disease are
still a mystery. As such, significant heterogeneity in diag-
nosis and therapy remain. Being studied extensively by
three specialties, allergists, gastroenterologists, and pediatri-
cians, the amount of published literature on EoE has grown
exponentially, especially in the past 5 years. Each of these
specialties approach this condition with their own point of
view, giving rise to wide variations in drug therapy and
endoscopic treatments.

Recently redefined in 2011 by a multispecialty con-
sensus group [2••], EoE is now described as “a chronic,
immune/antigen-mediated esophageal disease character-
ized clinically by symptoms related to esophageal dys-
function and histologically by eosinophil-predominant
inflammation.” With few exceptions, 15 eosinophils/hpf
are considered the minimum threshold for the diagnosis
of EoE. Moreover, other causes of esophageal eosino-
philia need to be excluded, specifically gastroesophageal
reflux disease (GERD) and PPI-responsive esophageal
eosinophilia. This update will focus primarily on the
management of EoE in adults with only a brief review
of pathophysiology and diagnosis. Key studies over the
last 5 years will be highlighted.
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Pathophysiology

As our knowledge about this enigmatic disease expands,
more is known about its mechanisms and the key role that
food and environmental allergens play. Foods and environ-
mental antigens generate an inflammatory reaction by
stimulating Th2 signaling. Th2 cells produce cytokines in-
cluding IL-13, IL-5, and IL-9. IL-13 stimulates the produc-
tion of eotaxin-3 and periostin in the esophageal mucosa
from hyperplastic epithelial cells [3–6]. Eotaxin-3 is a strong
chemoattractant responsible for recruitment and activation
of eosinophils. Periostin, an extracellular matrix molecule,
plays a significant role in EoE by regulating and promoting
eosinophil adhesion and recruitment [3, 6, 7]. IL- 5 has been
implicated in EoE as a recruiter of eosinophils. IL-9 plays a
significant role by promoting mastocytosis [3, 4]. Mast cells
and eosinophils release transforming growth factor-β which
can induce tissue remodeling, fibrosis, and further periostin
expression, key processes in the development of EoE [3, 7].

Increased levels of all these cytokines as well as fibro-
blast growth factor 9, transforming growth factor-β, and
other inflammatory mediators are found in biopsy speci-
mens from patients with EoE [3]. Once the process of
eosinophil infiltration and activation occurs in the esopha-
geal mucosa, the degranulation cascade begins releasing a
wide array of cytotoxic and proinflammatory proteins in-
cluding major basic protein, eosinophil cationic protein,
eosinophil peroxidase, and eosinophil-derived neurotoxin.
These proteins stimulate further eosinophil degranulation,
thereby perpetuating the process of inflammation, epithelial
growth, and, subsequently, fibrosis and tissue remodeling.
This Th2 pathway appears critical in the development of
EoE, as experimental studies show that T cell-deficient mice
fail to develop antigen-induced EoE [3, 8]. Furthermore,
studies in adults suggest that the degree of inflammation
and tissue remodeling varies among individual patients,
with some having a more “inflammatory phenotype” at
endoscopy with minimal esophageal narrowing and others
a more “fibrostenotic phenotype” with striking strictures and
narrowed esophagus [9•]. These phenotypes may require
different therapeutic approaches to relieve the symptom of
dysphagia and prevent further food impactions.

Gastroesophageal reflux can cause esophageal eosinophilia
[2••, 10–12]; however, the relationship between GERD and
EoE is rather complicated. For example, the frequent exposure
of the esophageal mucosa to acid damages the tight junctions
in the squamous cell layer, thereby increasing permeability,
leading to the recruitment of inflammatory cells, including
eosinophils, and possibly creating an entrance way for foods
and aeroallergens into the systemic circulation [11, 12]. As this
permeability increases, the gastric acid penetrates deeper lead-
ing to further injury and tissue damage leading to fibrosis [12].
The two diseases may also coexist together and contribute to

the other. For example, the cytokines released in EoE can
impair esophageal motility and promote fibrosis, thereby
impairing esophageal function and worsening GERD [2••].

Diagnosis

EoE is suspected by symptoms of esophageal dysfunction,
primarily dysphagia, food impaction, heartburn, or chest
pain. This presentation must be accompanied by pathologic
findings of at least one biopsy specimen showing 15 or more
eosinophils/hpf as the minimum threshold for the diagnos-
ing of EoE [2••]. Several other histologic findings support
the diagnosis, including eosinophil microabscesses, superfi-
cial layering of eosinophils, extracellular eosinophil gran-
ules, basal cell hyperplasia, dilated intercellular spaces,
elongation of rete peg, and subepithelial lamina propria
fibrosis. As already known, esophageal eosinophilia is not
pathognomonic for this disease, hence the need to exclude
other causes of esophageal eosinophilia, specifically GERD
and PPI-responsive esophageal eosinophilia. In addition,
these microscopic changes may be patchy in nature; thus,
multiple tissue samples are recommended. The consensus
paper of 2011 [2••] recommends at least 2–4 biopsies from
both the proximal and distal esophagus.

The typical endoscopic findings of EoE include: whitish
plaques or exudates, fixed (“trachealization”) or transient
(“felinisation”) rings, longitudinal furrows, mucosal edema,
pallor or congestion, diffuse esophageal narrowing, and
friable or “crepe paper” mucosa. However, up to 10 % of
individuals with EoE have a normal appearing esophagus
[2••]. Thus, all patients with suspected EoE need endoscopy
to look for the classic endoscopic features, take multiple
biopsies, define the two possible phenotypes, and assess for
possible esophageal dilation.

Allergy testing plays a role in the workup of this antigen-
driven disease. Multiple studies report that up to 60 % of
patients with EoE have a prior history of atopy [2••, 13–15].
The majority of EoE patients have sensitization to food or
aeroallergens based on skin prick testing or serum-specific
IgE testing. The rates of concurrent asthma, allergic rhinitis,
eczema, and food allergy are high. Therefore, a thorough
evaluation by an allergist is strongly recommended.

In recent years, studies have focused on the differentiating
of GERD from EoE, but clinical features and some histopath-
ologic findings are nonspecific and frequently overlap. To
complicate this scenario, the response to PPIs and results of
pH monitoring tests may not accurately distinguish GERD and
EoE [16•]. Evidence of this is the recently described “PPI-
responsive esophageal eosinophilia” describing a subgroup of
patients with typical symptoms of EoE, having GERD exclud-
ed by pH testing and responding to PPI therapy alone with
resolution of the mucosal eosinophilia. Multiple theories

324, Page 2 of 9 Curr Gastroenterol Rep (2013) 15:324



explaining the response to PPI have surfaced, including poten-
tial anti-inflammatory properties for PPIs [17, 18] such as
blocking eotoxin expression and down-regulating IL4 and
13. Therefore, a 2-month trial of 20–40 mg twice daily of
any PPI followed by endoscopic evaluation with biopsies is
the currently accepted method for ruling out PPI-responsive
esophageal eosinophilia [2••].

Management

The ideal management of EoE is one individualized to im-
prove the patient’s symptoms and quality of life. Several
potential endpoints (dysphagia resolution, decrease stricture
size, and/or decrease mucosal eosinophilia) have been studied,
but whether these endpoints translate into benefits for patients
remains controversial [19]. Although multiple studies have
addressed the management of EoE, significant heterogeneity
in therapy approaches still remain. Moreover, a prospective
study among academic and community gastroenterologists in
2010 showed significant variability in practice patterns for
both the diagnosis and treatment of eosinophilic esophagitis
[20]. Nevertheless, there are three main aspects involved in
the management of EoE: the three “Ds”—diet modification,
drugs, and esophageal dilation.

Diet

Recent studies showing successful treatment of EoE with
elimination diet further support the pivotal role of foods as
triggering factors [5]. Hence, the enthusiasm for diet mod-
ifications as a therapeutic approach remains attractive, par-
ticularly in children where it has proven most successful.
There are three dietary regimens effective in treating EoE :
elemental diet, dietary restriction based on multimodality
allergy testing, and dietary restriction based on eliminating
the most likely food antigens (6-food elimination diet).

The elemental diet, a strictly amino acid-based formula,
was initially used successfully in children with esophageal
eosinophilia attributed to GERD but not responsive to ant-
acids [21]. Several studies followed in EoE patients further
confirming the effectiveness of this diet particularly in chil-
dren where it plays a major role in treatment [22, 23]. The
biggest limitations to an elemental diet are the poor taste of
the formulations, often requiring tube feedings, and elimi-
nation of the regular diet, which translates into poor patient
compliance. This is particularly evident in adults, where
studies have demonstrated significant issues with diet ad-
herence [24]. However, it is the most effective dietary ther-
apy when compared to other diet modification regimens in
relieving symptoms and reducing eosinophilia [2••]. The
average time for clinical improvement is 8.5 days [23].
The diet should be maintained for 6–12 months before

reintroducing regular foods, usually based on prior skin tests
and patient desires starting with less allergic food products.

The second regimen consists of dietary restrictions based
on multimodality allergy testing. Food allergens identified
are removed from the diet. Initial studies with positive re-
sults were performed in children but more recent reports
also showed efficacy in adults. Response rates to selective
dietary restriction have been reported in the 70 % range [25,
26]. This dietary approach is the least disruptive for the
patient as it represents a targeted therapy where only iden-
tified food allergens are removed while allowing all other
solid and liquid foods. Milk, soy, wheat, chicken, and beef
are the foods most frequently identified by skin prick and
patch tests. However, a limitation of this approach is the low
sensitivity of skin prick and patch tests to accurately identify
food allergens causing esophageal inflammation [27].

The third approach consists of eliminating the most likely
food antigens. Also called the 6-food elimination diet
(SFED), this diet removes the 6 most common food
allergens: cow’s milk protein, soy, wheat, egg, nuts,
fish/shellfish. This regimen was validated by a prospective
study in 2011 by Gonsalves et al. [28•] in which 50 adult
patients were subjected to SFED for 6 weeks. Nearly 95 %
had symptom improvement and a complete histologic re-
sponse (< 5 eosinphils/hpf) was identified in 64 %. A subset
of 20 patients with symptomatic improvement and histolog-
ic remission completed the “reintroduction phase”. One
food group was introduced every 2 weeks. The order of
food reintroduction was individualized based on allergy
testing or patient preference. Upper endoscopy with biopsies
was repeated 4 weeks after the reintroduction of 2 food
groups or earlier if symptoms developed. The causative food
was found in all 20 patients, with median time to symptom
recurrence of 3 days. The foods most frequently associated
with EoE relapse were wheat (60 %) and milk (50 %)
followed by soy (10 %), nuts (10 %), and egg (5 %). Skin
prick testing predicted only 13 % of foods associated with
EoE exacerbations, further validating the limitations of skin
tests to identify food allergens. Thus, the 6-food elimination
diet may be the preferred dietary approach in adults, but
requires the assistance of a dietician to help identify proper
food selection.

Medications

Corticosteroids

The main pathophysiologic process in EoE involves chronic
inflammation of the esophageal mucosa. Corticosteroids are
powerful anti-inflammatory drugs acting on eosinophils by
inducing apoptosis, down-regulating chemoattractants, and
inhibiting pro-inflammatory mediators [6]. Multiple studies
have evaluated steroids in various preparations including
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topical (aerosolized or viscous preparations which are
swallowed) and systemic oral tablets for EoE.

Oral methylprednisolone was the first corticosteroid used
for treating EoE. In a pediatric case series, Liacouras et al.
treated 20 patients with 1.5 ml/kg daily divided in two doses
[29]. Nineteen patients showed histological improvement
(mean esophageal eosinophil count decreased from 34 to 2
per hpf), 9 became asymptomatic, and 6 markedly improved
after an average of 8 days of therapy. Unfortunately, 9
patients had symptomatic relapses when the steroids were
stopped. Concerns for side effects of systemic steroids (es-
pecially growth abnormalities and adrenal insufficiency), as
well as disease relapse after stopping the drug, have restrict-
ed their use and led to studies involving other forms of
steroid therapy. Today, oral steroids are reserved for use in
an emergency setting when patients may present with severe
dysphagia, weight loss, and hospitalization [2••].

Most of the experience with topical steroid therapy in
EoE is derived from the pediatric population. Konikoff et al.
conducted a randomized, double-blind, placebo-controlled
trial of swallowed fluticasone propionate in patients (aver-
age age 8 years) with active eosinophilic esophagitis [30].
Thirty-six children were randomly assigned to receive either
880 mcg of fluticasone (21 patients) or placebo (15 patients)
divided twice daily for 3 months. The primary endpoint was
histologic remission (peak esophageal eosinophil count ≤1
eosinophil) in both the proximal and distal esophagus. Fifty
percent of patients treated with fluticasone achieved histo-
logic remission. As a secondary endpoint, the group
reported resolution of vomiting more frequently with
fluticasone therapy than placebo (67 % pretreatment vs.
27 % post-treatment; p=.04) which was a common com-
plaint among young children (15/28, 54 %).

To compare the effectiveness of oral vs swallowed ther-
apy, Schaefer et al. performed a prospective randomized
trial of oral prednisone versus swallowed fluticasone for
histologic and clinical response in EoE [31]. Eighty children
were randomized to receive prednisone (1 mg/kg/dose twice
a day; maximum 30 mg twice a day) or swallowed
fluticasone by metered dose inhaler (110 mcg per puff for
ages 1–10 years and 220 mcg per puff for ages 11 years or
older) for 4 weeks, followed by an 8-week weaning proto-
col. Esophageal histology was evaluated at baseline and
after 4 weeks of therapy. Histologic improvement was seen
in 30 of 32 patients in the prednisone group and 34 of 36
patients in the fluticasone group. All patients on the predni-
sone arm and 35/36 patients on fluticasone arm were free of
presenting symptoms at week 4. Symptom relapse was seen
in 45 % of patients by week 24 with no significant differ-
ence in time to relapse between groups. Adverse side effects
(hyperphagia, weight gain, and/or cushingoid features) were
noted in 16 (40 %) patients on prednisone and none receiv-
ing fluticasone. This pivotal study bolstered the primary use

of swallowed steroids in EoE and raised the first concerns
about the need for maintenance therapy.

Additional studies have followed in the adult population
involving fluticasone and budesonide in the treatment of
EoE [32, 33•, 34]. A seminal study was the randomized,
double-blind, placebo-controlled trial by Straumann et al.,
where the effect of oral budesonide (1 mg twice daily for
15 days) in 36 adult patients with active EoE was evaluated
[32]. Pre-treatment and post-treatment disease activity was
assessed clinically, endoscopically, and histologically. The
primary endpoint was reduced mean numbers of eosinophils
in the esophageal epithelium. A 15-day course of therapy
significantly decreased the number of eosinophils in the
esophageal epithelium in patients given budesonide (68.2
to 5.5 eosinophils/hpf; p<.001) but not in the placebo group
(62.3 to 56.5 eosinophils/hpf; p=0.5). Dysphagia scores
significantly improved in patients receiving budesonide
compared with placebo (5.61 vs. 2.22; p<.001) No serious
adverse events were observed, proving that a 15-day course
of budesonide was well tolerated and highly effective in
inducing histologic and clinical remission of EoE.

Other adult studies were not as encouraging. For exam-
ple, Alexander et al. performed a double-blind, randomized,
placebo-controlled trial of fluticasone in 42 adult patients
with a new diagnosis of EoE [33•]. Patients in the treatment
arm swallowed 880 mcg of aerosolized fluticasone (4 puffs)
twice daily for 6 weeks. Endpoints were symptomatic and
histologic response. They reported complete histologic re-
sponse (>90 % decrease in mean eosinophil count) in 11/15
(62 %) patients receiving 6 weeks of fluticasone compared
with none of 15 patients receiving placebo (p<.001), based
on intention-to-treat analysis. Histologic responses (a de-
crease in eosinophil count >50 %) were observed in 68 %
of patients on fluticasone (13 of 19) compared with none on
placebo (0 of 15) by per-protocol analysis (p<.001).
Dysphagia was reduced in 57 % of patients receiving
fluticasone compared to 33 % receiving placebo therapy
(p=0.22) by intention-to-treat analysis and 63 % of the
fluticasone patients (12 of 19) versus 47 % on placebo (7
of 15) (p=0.49) based on per-protocol analysis. Esophageal
candidiasis developed in 26 % of patients receiving
fluticasone. Based on these results, the group concluded that
aerosolized, swallowed fluticasone leads to a histologic but
not a predictable symptomatic response in adults with EoE.

In an attempt to identify which topical steroid therapy is
better for EoE, Dellon et al. performed a randomized trial
comparing nebulized and viscous topical steroid prepara-
tions [34]. Subjects received budesonide 1 mg twice daily,
either nebulized and then swallowed or as an oral viscous
slurry for a total of 8 weeks. Measurements included dys-
phagia improvement, reduction in eosinophil counts, and the
mucosal medication contact time. The latter was measured
with scintigraphy after tagging the budesonide with

324, Page 4 of 9 Curr Gastroenterol Rep (2013) 15:324



radiocontrast. Esophageal mucosa contact time was great-
er with the swallowed slurry, while most of the nebulized
drug remained in the mouth or inadvertently was inhaled
into the lungs. The authors concluded that viscous topical
steroid therapy in the form of a swallowed slurry was
more effective than the nebulized preparation in reducing
numbers of esophageal eosinophils in patients with EoE,
while both groups had a similar degree of dysphagia
improvement.

Thus, topical steroids are very effective in decreasing the
eosinophil count in EoE subjects, but symptom response is
more unpredictable. Furthermore, symptom recurrence after
stopping the medication is well documented (35 % to 88%
between 3 and 12 months of stopping the drug) and remains a
dilemma. Therefore, steroids may need to be used more
chronically as in inflammatory bowel disease. To address this
issue, Straumann et al., performed a randomized, double-
blind, placebo-controlled, 50-week trial, evaluating the effi-
cacy of twice-daily swallowed budesonide (0.25 mg each)
to maintain remission in 28 patients [35•]. Pre- and
post-treatment activity was assessed clinically, endosco-
pically, histologically, immunohistologically, and by
endosonography. The primary therapeutic endpoint was
maintenance of EoE in histologic remission. In patients given
low-dose budesonide for 50 weeks, on maintenance therapy,
the esophageal eosinophils increased from 0.4 to 31.8 eos/hpf
(p=.017) which was significantly less than the patients on
placebo (0.7 to 65.0 eos/hpf with p=0.001). At baseline, the
symptom score was comparable in the 2 groups. With place-
bo, the score increased significantly to 4.00±2.18 points (p<
0.001), whereas with budesonide the increase to 2.29±2.43
was not significant (p=.08). At week 50, 64 % of patients
receiving budesonide versus 35 % of placebo were in clinical
remission (p=0.26). The median time to relapse was more
than 125 days in the budesonide group and 95 days in the
placebo group. Furthermore, only budesonide reduced non-
eosinophilic markers of inflammation, epithelial cell apopto-
sis, and remodeling events, and was associated with a signif-
icant reduction in overall mucosal thickness (0.75 to
0.45 mm; p=.025) as measured by endoscopic ultrasound.
No serious adverse events occurred. This study demonstrated
the efficacy of topical steroid therapy as maintenance therapy
for EoE patients and suggested a potential role in decreasing
fibrotic scar tissue.

Despite some limitations, topical steroids are currently
the mainstay therapy for adult treatment of EoE. We recom-
mend the following regimen: 220 mcg two to four puffs
swallowed (not inhaled) twice daily (after breakfast and
before bedtime) or budesonide slurry swallowed 1 mg
BID. Patients are instructed to rinse their mouth with water
but not swallow to decrease the risk of oral thrush. It is
recommended that patients do not eat or drink for 1–2 h after
ingestion to maximize the esophageal contact time. The

duration of acute therapy is unknown ranging from 2 weeks
to 3–4 months with some suggesting as-needed therapy until
symptoms resolve. The role of maintenance therapy still is
not defined.

Anti-IL and Montelukast

Multiple cytokines are involved in the pathophysiology of
EoE. As a result, several anti-IL drugs have been studied in
EoE with mixed results.

IL-5 stimulates eosinophil mobilization and recruitment.
Stein et al. performed a small, open label trial of mepolizumab,
an anti-IL5 drug, in 4 adults with EoE and longstanding
dysphagia and strictures [36]. Patients received 3 infusions of
anti-IL-5 (750 mg intravenously monthly) without change in
their current therapy. Peripheral blood eosinophilia, percent of
CCR3+ cells, and esophageal eosinophilia decreased at one
month from baseline after anti-IL-5 treatment. Patients also
reported less dysphagia and improved quality of life. Although
limited to only 4 patients, these results positioned anti-IL-5
drugs as a promising therapeutic intervention for EoE.

Unfortunately, placebo-controlled trials followed with
conflicting results [6, 37]. For example, a randomized,
double-blind, placebo-controlled trial by Spergel et Al. eval-
uated the effect of reslizumab, a neutralizing antibody
against IL-5, in 226 children and adolescents with EoE
[37]. All treatment groups, including the placebo arm,
showed improvements in physician's global assessment
scores; hence, differences between reslizumab and placebo
were not statistically significant. Reslizumab did significant-
ly reduce esophageal eosinophil counts; however, symptom
improvement could not be correlated with these changes.
Adverse events in the reslizumab groups included headache,
cough, nasal congestion, and upper respiratory tract infec-
tion. These agents remain under study, but are not currently
recommended for the treatment of EoE.

Similarly, montelukast, a selective leukotriene receptor
antagonist, widely used in the treatment of asthma and
allergic rhinitis, has been studied in the EoE population.
However, results have shown ineffectiveness in maintaining
the histopathological or clinical response among patients
previously treated with topical steroids [38]. Therefore,
these agents are not recommended for EoE.

Proton Pump Inhibitors

Acid suppression therapy plays an important role in the
management of eosinophilic esophagitis. As discussed pre-
viously, the relationship between GERD and EoE is com-
plex. GERD can cause esophageal eosinophilia by itself,
and both conditions can coexist. The picture was further
complicated by the recently described syndrome of “PPI-
responsive esophageal eosinophilia” [16•]. In a prospective
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study from Spain, 26 of 35 (75 %) patients with mucosal
eosinophilia achieved clinicopathological remission with
rabeprazole 20 mg dosed twice daily. Of these 26 patients,
17 had a GERD-like picture with erosive esophagitis and/or
positive pH testing with a 100 % response to PPIs. Nine had
an EoE profile with dysphagia and typical endoscopic find-
ings representing a 50 % response to PPIs for those with
classical EoE profile. Reflux testing and absolute eosinophil
counts did not accurately identify the PPI responsive
group—in fact, one patient with an eosinophil count of
150/hpf normalized on PPI therapy [16•].

The currently accepted method for ruling out GERD
and PPI-responsive esophageal eosinophilia is a 2-month
trial of 20–40 mg twice daily of any PPI followed by
endoscopy evaluation with biopsies. If the patients are on
PPIs at the time of first endoscopy, then biopsies can be
obtained. If not, then patients should ideally be treated
with PPIs and wait for 2 months for an upper endoscopic
examination so as to appropriately categorize the patient.
Overall, there appears to be little role for esophageal pH
testing unless antireflux surgery is being considered.
However, apart from their role in the diagnosis, PPIs
have proven useful as co-therapy in the management of
EoE. They may relieve reflux symptoms and potentially
decrease the recruitment of inflammatory cells in the
esophagus by their intrinsic anti-inflammatory mecha-
nisms as well as preventing acid damage to the tight
junctions in the esophageal mucosa [2••, 10, 17, 18].
PPIs are well tolerated with few side effects.

Endoscopic Dilation

For years, endoscopic dilation played an important role in
the management of EoE. Adults with EoE tend to have
significant deposition of fibrous tissue and consequently
esophageal rings, strictures, and narrowed esophagus.
These patients have the fibrostenotic phenotypes for EoE
and account for over 60 % of patients seen in our practice.
Numerous studies have addressed the safety and efficacy of
endoscopic dilation in EoE. The main concern is the risk of
perforation, since the esophageal wall has decreased com-
pliance from the extensive deposition of collagen making it
fragile and prone to deep tears and possibly perforation.

The first published case series addressing dilation of EoE
was in 2001 by Morrow et al. involving a retrospective
review of 19 patients diagnosed with ‘ringed oesophagus’
treated with serial esophageal dilations [39]. Of these pa-
tients, 11 reported heartburn, 17 had food impactions, and
11 had erosive esophagitis. The characteristic endoscopic
appearance was a poorly distensible esophagus with multi-
ple concentric rings causing significant stenosis. Esophageal
biopsies showed extensive mucosal eosinophilia with basal
cell hyperplasia and prolongation of rete pegs. Patients

underwent several dilation sessions with Savary bougies
gradually increasing dilator size to a goal diameter of 14–
15 mm. No perforations occurred. Follow-up was performed
on average 19 months later with 16 (84 %) patients
reporting that their dysphagia improved dramatically from
on average daily to only once/twice a month. After the
initial series of dilations and PPI therapy, only one patient
required frequent dilations and subsequently improved with
oral prednisone.

Several publications have followed over the last 10 years
providing reassurance about the efficacy and safety of en-
doscopic dilation. These consisted mostly of restrospective
series and case studies involving different dilation tech-
niques, including Savary dilators, bougie dilators, and
through-the-scope (TTS) balloons [40, 41•, 42, 43].
Meanwhile, other studies usually including only single case
reports raised concerns for serious complications such as
perforation [44–52]. The study by Schoepfer et al. provides
the most realistic picture of the potential risks and benefits
associated with the usage of esophageal dilation [41•]. The
authors perfomed a retrospective review from a combined
database (Switzerland and Chicago) including 681 EoE
patients divided into two cohorts. Cohort 1 consisted of
patients treated with dilation alone, and cohort 2 included
patients treated with a combination of dilation and topical
steroid medications. From these two cohorts, a total of 207
EoE patients were treated with esophageal dilation, 63 in
cohort 1 and 144 in cohort 2. Endoscopic dilation led to a
significant increase in esophageal diameter as well as im-
provement in dysphagia in both cohorts (p<0.001).
Importantly, the average length of dysphagia relief was
23 months in cohort 1 and 20 months in cohort 2 (p=NS).
No esophageal perforations occurred. Among the patients
surveyed, 74 % reported retrosternal pain after dilation
usually lasting from 1 to 7 days; however, all agreed to have
a repeat dilation if required. The authors concluded that
esophageal dilation, despite not changing the inflammatory
response, significantly improved symptoms thereby identi-
fying tissue remodeling rather than inflammation as the key
cause of most EoE complaints in adults. In the cohort on
anti-inflammatory drugs, the dilation seemed to give more
benefit than medications.

Dellon et al. performed a single-center, retrospective study
on safety, clinical response and complications of EoE patients
treated with endoscopic dilation (either Savary or TTS bal-
loons) [43]. Of 130 EoE cases, 70 dilations (12 Savary, 58
balloon) were performed in 36 patients. Esophageal size im-
proved from 12 to 16 mm (p<.001), with an overall symptom
response rate of 83 %. The only predictor of clinical response
was final dilation diameter. There were 5 complications (7%):
2 deep mucosal rents and 3 episodes of chest pain; no perfo-
rations were reported. All complications occurred in patients
receiving topical steroids, who underwent balloon dilation.
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Complications were associated with younger age (23 vs. 42;
p=.02) and more dilations (4 vs. 1.7; p=.009). This study
suggests not using steroids during the time period that di-
lations are being performed.

Over the last several years, large retrospective studies and
two systematic reviews have addressed the efficacy and
safety of dilation in EoE. Almost 500 patients involving
nearly 1,000 dilations were treated with 3 esophageal
perforations—a rate of 0.3 % and similar to dilation in a
non-EoE population [6]. Furthermore, the rare isolated re-
ports of esophageal perforation were usually treated conser-
vatively. Of clinical importance, 92 % of patients treated
with dilation had improvement in their dysphagia symptoms
for an average 1–2 years. Therefore, esophageal dilation is a
viable option in the healthy adult not desiring to take ste-
roids or an elimination diet [9•].

There are currently no guidelines for esophageal dila-
tion in EoE. However, based on the published literature
and the senior author’s experience, the following recom-
mendations are made [9•]. Dilations are performed only
after endoscopy has identified the areas of maximum
narrowing and approximate size of the esophageal lumen
diameter. The basic rule is to start with a small diameter

dilator, progress slowly and dilate to a diameter of 15–
18 mm to achieve symptom relief. Savary and Maloney
bougies are the preferred dilators, since the esophageal
lumen can be narrowed or strictured in more than one
location. Also, these dilators provide a better sense of the
force applied against the fibrotic esophageal wall. In con-
trast, TTS balloons are more expensive as they are not
reusable, and more time consuming since they likely need
repositioning throughout the esophageal lumen. A lumen
diameter of 15 mm will allow patients to eat a modified
regular diet, and a diameter of 18 mm will allow a full
regular meal [53]. For severe narrowing not allowing pas-
sage of the standard 9-mm endoscope, multiple dilation
sessions, usually spaced over 3–4 weeks, will be required
to achieve these luminal diameters. The progression of
diameter per session remains controversial; however a
cautious approach is recommended. Repeat endoscopy af-
ter dilation is not required, as it will only provide a visual
reassurance of the mucosal changes post-dilation. All pa-
tients should be made aware that pain is an expected side
effect which may persist for several days, but typically
responds well to analgesics with infrequent need for
narcotics.

Fig. 1 Algorithm for the treatment of eosinophilic esophagitis
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Practical Clinical Algorithm for the Treatment
of Eosinophilic Esophagitis

There are no society or consensus group algorithms for
treating EoE. In our Esophageal Center, we are now using
the algorithm outlined in Fig. 1 with two potential treatment
pathways depending on the endoscopic phenotype of the
esophagus. Patients with the “inflammatory phenotype”, char-
acterized by furrows, exudates but minimal fibrosis allowing
passage up to a 17-mm bougie at one session, are most likely
to benefit first from topical steroids, either fluticasone or
budesonide. Patients are treated for 3–6 months, and endos-
copywith biopsies repeated to assess improvement inmucosal
eosinophilia. Patients with persistent symptoms or multiple
food allergies are offered a 6-food elimination diet. In contrast,
patients with a “fibrostenotic phenotype” have endoscopic
evidence of lumen obstruction associated with rings, stric-
tures, or generalized narrowing. These patients require gradual
esophageal dilation over 2–4 sessions to a diameter of 17–
18 mm. Symptom relief is predictable because dilation direct-
ly expands the esophageal lumen with some pain as an
expected side effect. Depending on the degree of inflamma-
tion (arbitrarily eosinophils >40 per hpf), topical steroids can
be added. Endoscopy with biopsies is repeated in 1 year as
needed (usually every 2–3 years) based on recurrence of
dysphagia. Whether to use maintenance anti inflammatory
therapy in either of these phenotypes is unknown at this time.
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