JAMA Otolaryngology-Head & Neck Surgery | Review

Clinical Review & Education

Eosinophilic Esophagitis—A Primer for Otolaryngologists
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IMPORTANCE Eosinophilic esophagitis (EoE) is a chronic, inflammatory condition of the
esophagus. Prevalence of EoE is on the rise and, owing to its associated extragastrointestinal

manifestations and comorbidities, otolaryngologists are increasingly encountering this
condition in their practice.

OBSERVATIONS Symptoms of EoE are vague and vary greatly based on patient’s age.

The gastrointestinal symptoms include dysphagia, food impaction, feeding difficulties,
symptoms mimicking gastroesophageal reflux, abdominal pain, vomiting, and failure to
thrive. Several otolaryngologic symptoms are associated with EoE including rhinosinusitis,
chronic cough, recurrent croup, hoarseness, and other aerodigestive symptoms refractory
to gastroesophageal reflux therapy. Eosinophilic esophagitis is also frequently associated
with other atopic conditions, such as asthma, eczema, and food allergies. The diagnosis is
made on endoscopy with biopsies that reveal eosinophil-predominant esophageal
inflammation. There are 3 major treatment approaches to EoE, commonly referred to

as the 3 Ds: diet, drugs, and dilation. Untreated inflammation of esophagus from EoE can
result in irreversible structural damage to the esophagus, leading to fibrosis, strictures,
and impaired esophageal function.

CONCLUSIONS AND RELEVANCE Eosinophilic esophagitis is now a fairly prevalent condition
with considerable morbidity. Otolaryngologists should be familiar with the various clinical
presentations of this condition in different age groups. Early diagnosis and treatment of this
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condition is a key for avoiding or postponing its complications.
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osinophils are physiologically present in most parts of the
gastrointestinal (Gl) tract; the esophageal epithelium, how-

ever, is devoid of eosinophils in the healthy state. Pres-

ence of eosinophils in the squamous epithelium of the esophagus
is abnormal and denotes a broad differential (Box), one of which is
eosinophilic esophagitis (EoE). Eosinophilic esophagitis is a chronic
inflammatory condition of the esophagus characterized by symp-
toms of esophageal dysfunction and eosinophilic inflammation
(>15 eosinophils per high-power field) of the esophageal mucosa di-
agnosed after exclusion of other causes of esophageal eosinophilia.’?
Eosinophilicesophagitis is being increasingly recognized in West-

ern countries, resultingin a considerable surge in published literature
over the past 2 decades. Despite heightened awareness, EOE remains
an underdiagnosed condition, partly because the symptoms can be
nonspecific. Patients with EoE usually present with gastrointestinal
symptoms but recent studies have brought to attention that EoE can
present with extraesophageal manifestations including otolaryngologic
symptoms that may be refractory to conventional treatment.® Extra-
esophageal manifestations of EOE are especially common inyounger
children and may be the main presenting symptom(s). In addition, pa-
tients with EoE have increased rates of comorbid otolaryngologic con-
ditions and are more likely to undergo otolaryngologic surgeries, such
as tonsillectomy, adenoidectomy, and myringotomy with tubes.* Al-
though otolaryngologists are familiar with airway manifestations of gas-
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trointestinal conditions such as gastroesophageal reflux,” it is impor-
tant that they be as familiar with the extraesophageal manifestations
of EoE; arecent review suggested that up to 10% to 15% of pediatric
patients with EoE present first to an otolaryngologist prior to seeing
a gastroenterologist.®

This review discusses common presenting symptoms, associated
otorhinolaryngology symptoms, diagnostic workup, endoscopic fea-
tures, and treatment of EoE for the general otolaryngologist.

Epidemiology

Several population-based studies have shown that the incidence
and prevalence of EoE is on therise, especially in western countries.”®
The prevalence of EoE is estimated at 0.5 to 1in 1000 in western
countries, making EoE as common as inflammatory bowel
disease.®"? It is unclear if the increase in diagnosis of EOE truly rep-
resents an increasing incidence or rather an increased recognition
of this condition by primary care physicians, gastroenterologists,
otolaryngologists, pulmonologists, and pathologists, or both. Ap-
proximately 2% to 7% of adult patients undergoing esophagogas-
troduodenoscopy (EGD) with biopsies are found to have EoE,">**
and this number increases to 22% if dysphagia is the indication for
endoscopy.”® Furthermore, over a third of adults presenting with
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esophageal food impaction are found to have EoE as the underly-
ing diagnosis.'®"”

Eosinophilic esophagitis affects patients of all age groups,
with a bimodal peak incidence between the ages of 5 to 10 years
and in the fourth decade of life. Males are 3 to 4 times more com-
monly affected than females.'® Eosinophilic esophagitis is more
common in white patients and has a strong association with con-
comitant atopic conditions such as asthma, eczema, rhinitis, and
food allergies.”

|
Pathogenesis

Acomplexinterplay of genetics, environmental factors, allergens, and
host factors are implicated in the pathogenesis of EoE. Although the
pathogenesisisincompletely understood and the field is rapidly chang-
ing, there is enough evidence to suggest that EoE is a T helper cell-2
(Th2)-mediated immune response, as seenin other allergic conditions.'
It is postulated that exposure of the esophageal mucosa to the puta-
tive antigen (thought to be food and/or aero-allergen) triggers a Th2
response that results in secretion of several cytokines, includinginter-
leukin (IL)-4, IL-5, IL-13, and transforming growth factor (TGF) 8.2° These
cytokines induce animmune response and lead to disruption of bar-
rier functionin the esophageal mucosa. These changes further modify
anextensive set of esophageal transcriptomes including eotaxin-3 gene,
whichisimportant for recruitment of eosinophils to the esophagus.?'
Periostin, induced by IL-13, plays arole in recruitment and adhesion of
eosinophils to the esophagus.?2 Activated eosinophils release granule
proteins, with further cellular activation including eosinophils, baso-
phils, neutrophils, and mast cells, with resulting inflammatory reaction
and tissue damage.

Persistent inflammation leads to remodeling changes in the
esophagus including epithelial basal cell hyperplasia, fibrosis of
lamina propria, expansion of the muscularis propria, and increased
vascularity, resulting in esophageal fibrosis. Interleukin-5, fibro-
blast growth factor (FGF)-9, and TGF-3 have been implicated in fi-
brogenic response in EoE.2*>2* There is increasing evidence to sug-
gest a role of genetics in the pathogenesis of EoE.?"?> There are
several reports of familial clustering2®22 and multiple genome-
wide association studies have identified genetic risk lociimplicated
in EoE pathogenesis.2%-3°

. |
Clinical Presentation

Symptoms of EoE vary greatly based on patient age, adding to di-
agnostic challenges, especially when confounded by extraesopha-
geal symptoms.

Younger patients usually present with nonspecific symptoms mim-
icking gastroesophageal reflux, feeding difficulties, vomiting, failure to
develop normal eating patterns (eg, not advancing past liquids/soft sol-
ids), choking with meals and, less commonly, failure to thrive. Dyspha-
giatoliquids isacommon presenting symptomin children younger than
1year of age who are eventually diagnosed with EoE.>' The likely rea-
son for this unusual symptom ininfants is that they are predominantly
eatingaliquid diet. School-age children are more likely to present with
symptoms of vomiting, regurgitation, and abdominal pain, whereas ado-
lescents and adults present with dysphagia and food impactions.”
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Box. Differential Diagnoses of Esophageal Eosinophilia

Gastroesophageal reflux disease

Eosinophilic esophagitis

Proton pump inhibitor-responsive esophageal eosinophilia
Celiac disease

Crohn disease

Hypereosinophilic syndrome

Achalasia

Vasculitis, pemphigus, connective tissue disease
Infections (viral, fungal)

Graft-vs-host disease

Drug injury

Because EoE is a chronic condition, most patients with EOE de-
velop coping mechanisms to compensate for their symptoms. Ade-
tailed history often reveals these mechanisms which include eat-
ing slowly, chewing excessively, taking small bites, cutting foods into
smaller pieces, lubricating food with different sauces, drinking fluid
after most bites, and avoiding textured food such as meat and
bread.>

There is a strong association between EoE and allergic condi-
tions such as food allergies, environmental allergies, atopic derma-
titis, and asthma. Concomitant atopy is reported by more than 50%
of patients with EoE; more than 70% of children with EoE have a
family medical history of atopy and 6% have a family medical his-
tory of EoE.”

Several studies have reported an association between EoE
and otolaryngologic symptoms. In some patients these otolaryn-
gologic features could be the presenting symptom. Otolaryngo-
logic manifestations associated with EoE include rhinosinusitis,
which has been reported in up to 25% of pediatric patients with
EoE.333% Laryngeal symptoms attributed to EoE include chronic
cough, recurrent croup, hoarseness, and dysphonia.>>>¢ Improve-
ment of laryngeal symptoms that are refractory to gastroesopha-
geal reflux therapy with EoE treatment have been reported.3337-38
Flexible endoscopic examination of patients with croup found EoE
in 7% of patients.3° A retrospective review reported that 3.7% of
children presenting with refractory aerodigestive symptoms were
eventually diagnosed with EoE.3 Eosinophilic esophagitis has also
been implicated in cases of subglottic stenosis where laryngotra-
cheal reconstructive surgeries failed despite treatment of gastro-
esophageal reflux.*© In some medical centers it has become a
standard of care to rule out EoE before attempting laryngotracheal
reconstruction.’

Patients with EoE are more likely to undergo otolaryngological
surgeries, such as bilateral myringotomy with tubes, tonsillectomy,
adenoidectomy, bronchoscopy, and sinusirrigation.* A recent study
by Kubik et al** reported that patients with EoE presenting with air-
way symptoms to otolaryngologists tend to be younger and dem-
onstrate fewer gastrointestinal symptoms.

Physical examination of patients with EoE is often unreveal-
ing; however, a thorough physical examinationin children caniden-
tify comorbid atopic and otolaryngologic conditions and may sug-
gest alternate pathology.
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Figure 1. Common Endoscopic Abnormalities Seen in Eosinophilic Esophagitis

E Linear furrows with loss of vascularity

Circular rings

White specks or plagues of esophageal mucosa

. |
Evaluation

Esophagogastroduodenoscopy with visual examination of the mu-
cosa and biopsies of the upper gastrointestinal tract for histologic
examination is considered diagnostic test of choice for EoE. Sev-
eral endoscopic features are seen with EoE (Figure 1): the esopha-
geal mucosa may appear edematous with loss of vascularity; linear
furrows, initially referred to as vertical lines; white specks of the
esophageal mucosa (WSEM), which are highly specific for this con-
dition and are representative of eosinophilic exudates on histol-
ogy; concentric rings that give the esophagus an appearance of tra-
chea (trachealization) and represent chronic remodeling change.'®#!
Normal esophageal appearance, however, does not rule out EoE and
it is imperative that multiple-level esophageal mucosal biopsies be
obtained because diagnosis may be missed otherwise. In some cen-
ters, food impactions are treated by otolaryngologists using a rigid
endoscope. Williams et al,*? reported that despite the fact that
esophageal biopsies play animportant role in diagnosis of EoE, oto-
laryngologists and surgeons do not perform routine mucosal biop-
sies in patients presenting with food impaction and other esopha-
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geal foreign bodies. One otolaryngology series reported that biopsies
were obtained in only 27 of their 271 pediatric patients presenting
with esophageal foreign bodies.** Importantly, 18 of those 27 (67%)
were eventually diagnosed with EoE.*® In addition, it is recom-
mended to perform biopsies of stomach and duodenum to exclude
associated conditions such as eosinophilic gastroenteritis and ce-
liac disease.!

Biopsies from patients with EOE show an increased number of
eosinophils with more than 15 intraepithelial eosinophils per high-
power field being considered diagnostic of EoE. Other histologic find-
ings noted in EoE include mucosal edema, basal cell hyperplasia, vas-
cular papillae elongation, eosinophil microabscesses, and lamina
propria fibrosis (Figure 2).** Owing to the patchy nature of the dis-
ease, there is a possibility of biopsy findings yielding a false-
negative result. To minimize this risk, it is recommended to obtain
multiple biopsies from both the proximal and distal levels of the
esophagus. It isimportant to point out that there are various causes
of esophageal eosinophilia (Box) and presence of eosinophils in
esophagus aloneis not diagnostic of EoE. Rather, this histologic find-
ing should be interpreted in the clinical context in which the biopsy
was obtained.
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Figure 2. Histolopathologic Findings of Eosinophilic Esophagitis (EOE)
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Histolopathologic image of EoE demonstrating mucosal eosinophilia
(arrowheads), eosinophilic microabscess formation (circle), basal cell
hyperplasia, rete ridge elongation, and lamina propria fibrosis (asterisk).

Laboratory studies tend to be of limited utility in evaluation of
patients with EoE; although up to 40% of patients with EoE have
peripheral eosinophilia, it is generally mild elevation and not diag-
nostic. Elevated immunoglobulin (Ig) E levels can be seenin up to
50% of patients with EOE.** Absence of elevated IgE and/or periph-
eral eosinophilia does not, however, rule out the diagnosis nor does
their presence secure the diagnosis. Several serum biomarkers are
being studied to assist with noninvasive diagnosis and monitoring
of EoE, but none are ready for routine clinical use as of yet.*®

Similar to laboratory tests, radiologic studies carry limited value
in establishing a diagnosis of EoE. Contrast studies of the upper Gl
tract are not sensitive enough to pick up the subtle changes of EoE
but can help identify alternate pathology or complications of EoE
such as esophageal stricture (Figure 3), which may be long and es-
cape detection during endoscopy. Esophageal narrowing in pa-
tients with EoE can be subtle, and better detected by esophago-
gram rather than esophagogastroduodenoscopy.*4&

Newer Tests

Newer tests being developed for diagnosis and long-term monitoring
of EoE include esophageal string test*® and swallowed cytosponge
test,>© which are minimally invasive tools to assess disease activity; ini-
tial datashow good correlation with esophageal tissue eosinophilia. Un-
sedated transnasal endoscopy (TNE) is also being studied for diagno-
sis and monitoring of EOE and may provide a less invasive method for
EoE disease monitoringin the future.®' Introduction of TNE in the oto-
laryngology office has led to increased exposure of otolaryngologists
todifferent esophageal pathologiesincluding EoE. Transnasal endos-
copy has obvious advantages, including that it does not require anes-
thesia or sedation and can be performed in the outpatient setting.
Transnasal endoscopy may have limited utility in young children be-
cause itis performed without sedation and can not examine gastroin-
testinal tract beyond esophagus.”

|
Treatment

Until recently, for patients with histologic findings of esophageal
eosinophilia, an 8-week trial of high-dose proton-pump inhibitor (PPI)
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Figure 3. Barium Esophagogram Showing a Small-Caliber Esophagus
in a Patient With Eosinophilic Esophagitis

(1mg/kg per dose, twice per day in children to a maximum recom-
mended adult dose of 20-40 mg twice daily in adults) was recom-
mended with follow-up endoscopy to exclude PPI-responsive esoph-
ageal eosinophilia. Persistence of esophageal eosinophilia despite
high dose PPI confirmed the diagnosis of EoE; resolution of the
eosinophilia, on the other hand, was termed PPI-responsive esoph-
ageal eosinophilia. Recently the diagnostic criteria was updated,
suggesting that PPI usage is better classified as a therapeutic
option for EoE rather than a diagnostic test.? The therapeutic
mechanisms associated with PPIs on esophageal eosinophilia are
unclear but may include acid suppression and anti-inflammatory
properties.>?

Treatment goals in patients with EoE not only include symp-
tom improvement but also resolution of esophageal histological
changes. EoE is a unique in that symptoms and histology do not al-
ways correlate, and symptoms resolution alone cannot be used as
reliable indicator of disease activity or response to treatment.>* This
discordance often necessitates repeated EGD in these patients.
There are 3 major treatment approaches to EoE, often referred to
as the 3 Ds: diet, drugs, and dilation. Each of these approaches will
be discussed separately.

Dietary Therapy

Dietary therapy offers an effective nonpharmacologic treatment
option but can be challenging to implement in older children and
adolescents. It may lead to nutritional deprivation, poor compli-
ance, psychological problems in older children, and food aversion
in young children. In addition, dietary modifications may be long
term.
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Three types of diets have been shown to be effective in patients
with EoE:

(1) Elemental diet: in this regimen all solid foods are replaced with
an elemental, amino acid based formula.

(2) Targeted elimination diet: this involves the elimination of foods
based on allergy testing. Diagnostic accuracy can be a problem ow-
ing to false-positive and false-negative test results.

(3) Empirical elimination diet: this does not require allergy testing and
anoptionis 6-food elimination method in which milk/dairy, soy, wheat,
egg, tree nuts/peanuts, and fish/seafood are eliminated from the diet.

Any 1dietary therapy approach may not be feasible for every pa-
tientand family, and practitioners may have toindividualize dietary ap-
proach. Once clinical and histologic remission is achieved, foods are
gradually reintroduced with repeated histologic examination to ensure
ongoing remission and to identify culprit food antigen(s). Compliance
can be a challenge and perseverance and a close relationship with an
experienced dietician are of paramount importance.

Pharmacologic Treatment

Avariety of corticosteroid preparations have been studied for treatment
of EoE and found to be effective atinducing remission in patients with
EoE.>* The potential adverse effects of long-term systemic corticoste-
roids have led to the off-label use of topical corticosteroid preparation
such as swallowed fluticasone propionate and budesonide. Both these
medications are effective atimproving symptoms and histology in pa-
tients with EoE, and are considered as afirst-line pharmacologic therapy.
Adverse effects of topical corticosteroid preparations include esoph-
ageal candidal overgrowth, the risks of which can be mitigated with close
attention to drug administration. Recent literature has raised concern
about possible risk of adrenal suppression in patients on chronic topi-
cal corticosteroid treatment.>® Systemic corticosteroids have a limited
rolein treatment of EoE and are generally reserved for patients with se-
vere disease in whom other approaches are not feasible or have failed.

Fluticasone Propionate

Fluticasone is administered using a metered dose inhaler without a
spacer for treatment of EoE. Patients swallow the medication that
is delivered into the posterior oral cavity and notinhaleit; they should
not eat, drink, or rinse their mouth for 30 minutes following which
asmallamount of liquid is ingested to “wash off" the medication and
mitigate risk of candida overgrowth. Treatment is generally well tol-
erated and patients often require long-term therapy because there
is a 45% to 91% relapse rate on treatment discontinuation.>®->’

Budesonide
Budesonide has been evaluated in randomized trials and appears
to be as effective as fluticasone in treating EoE. Budesonide is admin-
isteredinan oral viscous slurry form to promote drug-to-esophageal mu-
cosal contact. Oral viscous slurry can be compounded by mixing budes-
onide with a variety of nonallergenic carrier substances like sucralose
(Splenda), Neocate Nutra, and other pudding-consistency foods.>&>°
We recommend the slurry/paste be made using a small amount of car-
rier substance and be eaten slowly over 10 minutes. As with fluticasone,
patients should not eat or drink for 30 minutes after taking budesonide
and then drink some liquid to “wash off" the medicine.

Several other medications have been studied in the treatment of
EoE including leukotriene receptor antagonists, sodium cromoglycate,
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andimmunosuppressive drugs, but most of these medications have not
been found to be consistently effective in the treatment of EoE.®°-63
It should, however, be noted that alimited number of studies have been
conducted to assess the efficacy of different noncorticosteroid drugs.

Endoscopic Treatment

While endoscopic treatment does not address the underlying patho-
logic process, it is useful for management of long-term complica-
tions of EoE such as esophageal strictures.®*®> Our preference,
if clinically indicated, is to document failure to medical therapy before
performing dilation. Relapse is common after dilation although pro-
longed symptom remission can occur in some patients.®* Though
the data are conflicting, there is concern about slightly higher risk
of esophageal mucosal shearing and perforation associated with di-
lation in patients with EoE.®6%7

Newer Treatment Options

A number of newer treatment options, including monoclonal anti-
bodies against IL-5, IL-13, IL-4, and eotaxin-3, are under various stages
of clinical trials. Multiple topical corticosteroid preparations, includ-
ing a viscous budesonide suspension and a dissolving fluticasone tab-
lets, are also being tested for use in EoE. An oral dissolving tablet of
budesonide has been recently approved for use in adults by the Eu-
ropean Medicines Agency.®®

|
Prognosis

Knowledge on the natural history of EoE is limited and many aspects
including complications incompletely defined. Data thus far does not
suggest that EoE limits life expectancy or is associated with malignant
diseases, but there is concern that the chronic, unchecked inflamma-
tion willresultinirreversible structural damage to esophagus, leading
tofibrosis, strictures, and impaired function of the esophagus. Recent
studies have shown thatincreased duration of untreated EoE is strongly
associated with increased development of strictures over time.®° These
findings not only provide important prognostic information but also
underscore theimportance of early diagnosis and treatment of inflam-
mation associated with EoE.

|
Referral to Gastroenterologist

Eosinophilic esophagitis should be considered in patients presenting
with gastroesophageal symptoms, such as unexplained vomiting,
feeding difficulties, dysphagia, failure to thrive, and food impac-
tions, especially in those with personal or family medical history of
food allergies and atopic diseases. Eosinophilic esophagitis should
also be considered in patients with refractory aerodigestive symp-
toms such as chronic cough, chronic rhinosinusitis, hoarseness, dys-
phonia, recurrent croup, and chronic laryngeal edema after other
common causes of these conditions have been ruled out and symp-
toms are unresponsive to conventional treatment.

Early recognition and treatment of EoE isimportant because de-
lays in diagnosis and/or uncontrolled inflammation can lead to fibro-
sis and esophageal luminal narrowing. Otolaryngologists are very well
positioned in fostering early recognition and treatment of this condi-
tion. If the diagnosis of EoE is entertained or made by an otolaryngolo-
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Figure 4. Algorithm for Management of Eosinophilic Esophagitis (EoE)

Suspected EoE
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i

Consider diagnosis of EoE if
clinically indicated
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distal levels of esophagus

Further evaluation and
treatment as indicated

gist, consideration should be made to refer the patient to a gastroen-
terologist for further, dedicated evaluation and treatment (Figure 4).

ology of EoE and how it affects the esophagus and the airway is in-
complete and future research opportunities include role of mast cells,

and mechanisms of fibrosis seen in EoE. Recent advancesin thefield,
with discovery of EoE transcriptome, have opened new avenues for

Future Direction

Eosinophilic esophagitis is an emerging condition with numerous
opportunities for future research. Our understanding of pathophysi-
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