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Identifying Patients with Eosinophilic 8
Esophagitis

Rebecca L. Gunter and Luke M. Funk

Eosinophilic esophagitis (EoE) is a chronic immune/antigen-mediated esophageal
disease that presents as esophageal dysfunction in the setting of localized
eosinophilic predominant inflammation. The most recent practice guideline from
the American College of Gastroenterology defines EoE by the following criteria:
symptoms related to esophageal dysfunction and the presence of eosinophil-pre-
dominant inflammation isolated to the esophagus that persists after a trial of proton
pump inhibitors (PPI) in the absence of a secondary cause of esophageal eosino-
philia [1]. Its prevalence has been increasing, due in part to increased awareness of
the condition and more frequent diagnosis, but also as a result of a true increase in
the incidence of disease. The estimated prevalence of EoE in the United States
between 2010 and 2015 was 30.0/100,000 for adults age 18-65 years and
12.8/100,000 for adults over the age of 65 [2].

Diagnosis
History and Physical Exam

The typical EoE patient is a young or middle-aged male with a history of atopy.
Men outnumber women (3:1). The most common presenting symptom of EoE is
dysphagia due to esophageal dysfunction or food impaction. These symptoms are
more often experienced with solid foods than with liquids, and patients may have a
history of avoiding high-consistency foods. Dysphagia in patients with EoE is a
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result of chronic inflammation, dysmotility, and fibrostenotic remodeling. Additional
behavior modifications related to dysphagia are commonly reported, such as eating
slowly or needing to swallow multiple times to fully clear the food bolus from the
esophagus. Patients may also report heartburn or atypical chest pain.

EoE is increasingly recognized as a manifestation of a food sensitization or
allergy. A history of atopy should alert the treating physician to the possibility of
EoE. As many as 70% of children and adults with EoE have a history of asthma,
allergic rhinitis, and/or atopic dermatitis [3].

The Eosinophilic Esophagitis Activity Index (EEsAI) is a validated, patient-
reported survey instrument that characterizes symptom severity and may be used for
ongoing evaluation during and after therapy [4]. This survey is based on seven items
assessing the frequency and duration of dysphagia, the severity of dysphagia when
eating foods of eight different consistencies, and behavioral changes (avoidance,
modification, and slow eating of certain foods) as a result of their dysphagia. The
EEsAI evaluates these items over the past 24 h, 7 days, and 30 days. The Dysphagia
Symptom Questionnaire (DSQ) and the Mayo Dysphagia Questionnaire (MDQ) are
alternative survey measures that are used to assess EoE severity, but they are less
specific in regard to food consistency and behavioral modifications [5, 6]. While the
EEsAI, DSQ, and MDQ are useful in following symptom evolution over time, they
are not sufficient to indicate endoscopic or histologic severity or remission, as
symptoms and objective findings are inconsistently correlated [7].

Physical examination is generally unremarkable in patients with EoE, though
10% of patients with EoE also have eczema [8]. Despite its relationship with other
allergic conditions, allergy testing either by skin prick or serum tests for IgE is not
useful and is generally not recommended [9].

Differential Diagnosis

Patients presenting with dysphagia or food impaction should be evaluated for
mechanical causes of obstruction such as a neoplasm, esophageal stricture, or epi-
phrenic diverticula, as well as primary esophageal motility disorders such as achalasia
or systemic sclerosis. A complete history and physical can help narrow the differential
diagnosis, but additional diagnostic measures are often required to reach a final diag-
nosis, including upper endoscopy, esophageal biopsies, esophageal manometry, and
barium esophagram. Elevated levels of eosinophils found in the esophageal epithe-
lium, the hallmark of eosinophilic esophagitis, may be seen in a variety of other condi-
tions. These include inflammatory bowel diseases, [gE-mediated food allergies, celiac
disease, hypereosinophilic syndrome, GERD, infectious diseases, and toxic injury.

Upper Endoscopy

Endoscopy is used to diagnose EoE, monitor disease progression and remission,
and guide therapy. EoE manifests a variety of endoscopic findings, including
mucosal edema, esophageal rings (also known as trachealization or corrugation),
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furrows (also known as felinization), exudates or plaques, luminal narrowing, and
mucosal fragility during endoscopic evaluation (Fig. 8.1) [1]. Due to the wide range
of endoscopic features and the variability in endoscopists’ evaluation and descriptive
terminology, a classification and scoring system for EoE was developed and
validated in 2013 [10, 11]. This score, known as the EoE Endoscopic Reference
Score (EREFS) system, encompasses the five primary endoscopic findings of EoE:
edema, rings, exudate, furrows, and strictures [12]. Each of these parameters is
given a grade and used to generate a score (Table 8.1). A score of 2.0 or greater has
an 88% sensitivity and 92% specificity for diagnosing EoE [13].

A history suggestive of EoE and supporting endoscopic findings must be confirmed
by mucosal biopsies demonstrating eosinophil-predominant inflammation. Biopsies
should be taken at the time of endoscopy from at least two different locations in the
esophagus, usually in the proximal and distal halves of the esophagus. This point is
especially important because while patients with GERD may have esophageal eosino-
philia located in the distal esophagus, patients with EoE will have diffuse eosinophilia
throughout the esophagus. It is recommended to obtain multiple biopsies due to the
patchy and heterogeneous nature of EoE. Though the number of biopsies needed is
debatable, diagnostic sensitivity can approach 100% with 6-9 biopsies [14, 15].

Other Imaging and Diagnostic Tools

Barium esophagram may be useful to detect esophageal narrowing not appreciated
on endoscopy. Compared to barium esophagram, endoscopy has a sensitivity of
only 14.7% and a specificity of 79.2% for detecting esophageal narrowing [16]. Its
use may be reserved for patients presenting with persistent dysphagia and normal
endoscopic findings. Endoscopic and endoluminal ultrasonography may detect
esophageal mural thickening, though this has been used primarily in studies exam-
ining steroid effectiveness [17, 18].

Fig.8.1 (a) Longitudinal furrows (arrow) and exudates (dashed arrow) are visible throughout the
esophagus; (b) fixed concentric rings (arrows) are seen down the length of the esophagus. (Images
courtesy of Dr. Anurag Soni, Department of Medicine, Division of Gastroenterology and
Hepatology, University of Wisconsin)
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Table 8.1 Eosinophilic Esophagitis Endoscopic Reference Score (EREFS) grading system

Major features
Edema
Grade 0: absent (distinct vascularity present)
Grade 1: loss of clarity or absence of vascular markings

Fixed rings
Grade O: none
Grade 1: mild (subtle circumferential ridges)
Grade 2: moderate (distinct rings that do not impair passage of a standard adult endoscope)
Grade 3: severe (distinct rings that do not permit passage of a standard adult endoscope)

Exudates
Grade O: none
Grade 1: mild (lesions involving <10% of the esophageal surface area)
Grade 2: severe (lesions involving >10% of the esophageal surface area)

Furrows
Grade 0: none
Grade 1: present
Stricture
Grade 0: none
Grade 1: present

Minor features

Crepe paper esophagus (mucosal fragility or laceration upon simple passage of an endoscope)
Grade 0: absent
Grade 1: present

Narrow-caliber esophagus (reduced luminal diameter of the majority of the tubular esophagus)
Grade 0: absent
Grade 1: present

Patients with EoE may have decreased esophageal distensibility and abnormal
motility, which can be detected with esophageal manometry or by using a functional
luminal imaging probe (FLIP). Documented derangements of esophageal motility
include hypertensive or weak peristaltic function and poor esophageal shortening
upon swallowing [18]. Distensibility measured by FLIP is significantly decreased
throughout the length of the esophagus and at the gastroesophageal junction in
patients with EoE [19, 20].

Histology

The primary histologic finding of EoE on histology is an elevated number of
intraepithelial eosinophils (Fig. 8.2). Most diagnostic criteria use a threshold of at
least 15 eosinophils per high-powered field [1, 21]. Eosinophils may be clustered in
microabscesses (aggregates of four or more eosinophils) and are often located at or
near the epithelial surface, a phenomenon called “surface layering.” The basal layer
of the epithelium may be thickened to a significant degree, comprising nearly the
entire epithelium. Intracellular edema can be significant, making intercellular
bridges that are normally invisible to light microscopy readily apparent. The
normally thin and loose connective tissue of the lamina propria can become thick
and dense with collagen fibers. Eosinophils and other inflammatory cells may also
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Fig.8.2 (a) Esophageal biopsy showing basal cell hyperplasia (solid arrow), intercellular edema
or spongiosis (arrowhead), and marked increase in intraepithelial eosinophils with eosinophilic
microabscesses (dashed arrow); (b) increased intraepithelial eosinophils (solid arrow) and eosino-
philic microabscesses (dashed arrow) at greater magnification. (Images courtesy of Dr. Rao
Watson, Department of Pathology and Laboratory Medicine, University of Wisconsin)

be seen in the lamina propria, though these do not contribute to the intraepithelial
eosinophil count used to make the diagnosis of EoE [21].

Distinction from GERD

The presentation of EoE can be very similar to that of gastroesophageal reflux disease
(GERD). EoE was initially believed to be a marker for GERD [22, 23]. Both can be
characterized by heartburn, chest pain, or dysphagia. The most commonly reported
symptom in EoE is dysphagia with food impaction, whereas patients with GERD more
frequently complain of heartburn and regurgitation. It is important to differentiate EoE
patients from patients with GERD because their treatments differ substantially.

Attwood et al. first described EoE as being separate from GERD in 1993 in a case
series of patients who presented with dysphagia but whose endoscopic images and
pH monitoring demonstrated no evidence of acid reflux. Esophageal biopsies of these
patients showed elevated eosinophils in the esophageal epithelium compared to a con-
trol cohort of patients known to have GERD (56 eosinophils/HPF in patients with EoE
vs. 3.3 eosinophils/HPF in patients with GERD) [24]. The following year, Straumann
et al. termed this “idiopathic eosinophilic esophagitis” [25]. The endoscopic findings
of EoE are typically evenly distributed across the esophagus and are characteristically
different than those of GERD, which are localized to the distal esophagus.

Treatment

Treatment of EoE is directed at symptom reduction, remission of endoscopic and
histologic disease manifestations, and prevention of long-term sequelae (e.g.,
strictures, luminal narrowing). Several therapeutic options are available, which may
be used alone or in combination.
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Diet Modification

Diet modification may be attempted to alleviate symptoms and reverse esophageal
fibrostenosis. Accepted regimens include elemental diets, allergy testing-directed
elimination diets, and empiric food elimination. Because elemental diets are poorly
tolerated, and the predictive value of allergy testing is limited, empiric food elimina-
tion has become the preferred method. The most popular regimen is the six-food
elimination diet, removing the six most common food allergens (milk protein, wheat,
eggs, soy, peanuts/tree nuts, and seafood) for 6 weeks (the induction phase). Following
this period, foods are sequentially reintroduced with repeated endoscopies to monitor
for disease recurrence (the reintroduction phase). Once the food trigger is identified,
patients are counseled to continue avoiding it in their diets (the maintenance phase).

Prospective randomized clinical trials have demonstrated that the six-food elimi-
nation diet decreases the level of eosinophilia in 65-75% of patients and decreases
symptom scores by up to 94% [26, 27]. Milk protein and wheat are the most fre-
quently identified food triggers. This approach is especially useful for patients seek-
ing non-pharmacologic treatments, though the need for frequent endoscopies and
their associated cost are notable drawbacks. Alternatives to the six-food elimination
diet are the four-food elimination diet (eliminating milk protein, wheat, eggs, and
soy) and empiric elimination of cow’s milk alone. These have the advantage of
being less restrictive, and they can identify the food trigger faster. Most patients
who fail can be rescued with the full six-food elimination diet [28].

Medications

Swallowed topical steroids are used as first-line therapy. Budesonide and flutica-
sone are most commonly prescribed. In a prospective randomized controlled trial of
36 patients, treatment with a 15-day course of budesonide decreased eosinophilia
(47.8-17.7 eosinophils/HPF), induced full histologic remission in 72%, and signifi-
cantly decreased reported symptoms [29]. These results were durable out to
50 weeks, and long-term therapy showed a trend toward normalization of any
evidence of esophageal remodeling prior to initiation [17]. Fluticasone has been
shown to induce complete histologic remission in 65—-68% of participants, but does
not cause a significant reduction in reported symptoms [30, 31]. Cessation of either
therapy results in relapse in nearly all patients, and thus patients should continue
topical steroids as maintenance therapy. Esophageal candidiasis is a potential
adverse outcome of topical steroids (found in up to 30% of patients), though this is
often asymptomatic and detected on endoscopy alone. Because EoE is localized to
the esophagus, systemic steroids are reserved for patients with severe symptoms
and in need of rapid therapy [9].

Proton pump inhibitors were historically the first-line therapy for EoE. Initially,
it was believed that patients who had symptom relief with PPI therapy had GERD
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and those who saw no benefit had true EoE. However, there is a growing awareness
of a subset of patients with esophageal eosinophilia whose symptoms respond to
PPI, but have no evidence of GERD. This condition has been termed PPI-responsive
esophageal eosinophilia (PPI-REE) [32]. Three mechanisms of action for this effect
have been proposed. The first is that PPIs themselves have anti-inflammatory
properties and can reduce eosinophil migration into the esophageal epithelium [33].
The second is that patients with PPI-REE have improved epithelial barrier function
after receiving PPI therapy, preventing potential food allergens from crossing the
mucosal layer [34]. A final proposed mechanism is that some patients with EOE may
also have a component of acid reflux that responds to PPI therapy. Regardless of
mechanism, it is reasonable to initiate PPI therapy for patients with EoE as a first
step, reserving topical steroid therapy for those who do not respond.

Endoscopic Therapy

In addition to its role in diagnosis and disease surveillance, endoscopy has impor-
tant therapeutic uses. More than 70% of patients with EoE have evidence of
decreased esophageal distensibility. Long-standing EoE can result in esophageal
remodeling leading to strictures, [35] which are identified in 30-80% of adults with
EoE. The risk of each of these changes increases with disease duration [18].
Endoscopic balloon dilation is an effective treatment of these complications and the
resultant dysphagia. In a retrospective study of 10 patients with steroid-refractory
EoE, all patients improved their dysphagia scores after 1-5 dilation sessions [36].
Another study of 207 patients found that esophageal dilation increased esophageal
diameter between 5 and 7 mm. This correlated with a significant improvement in
dysphagia symptoms in 93% of patients, with a median follow-up of 17 months
[37]. More than half of patients require more than one dilation session to achieve
success [38]. The best predictor of success is the esophageal caliber achieved at the
end of dilation therapy. Despite initial safety concerns raised due to the mucosal
fragility seen in EoE, complication rates are similar to those undergoing esophageal
dilation for other causes [39].

A subset of patients with EoE have a diffusely stenotic, extremely narrow-caliber
esophagus. These patients are typically older and have had a longer symptom
duration. They are often resistant to steroid therapy and require multiple dilations to
achieve symptom relief [40].

Conclusion

EoE is an increasingly common disease whose hallmark symptoms overlap with
GERD. Surgeons who perform endoscopy may be involved in its diagnosis and
endoscopic treatment of complications resulting from long-standing EoE. There
is no role for surgical intervention in the management of EoE.
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