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Pearls and pitfalls in the management of eosinophilic

esophagitis
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ABSTRACT

Background: Eosinophilic esophagitis is a newly recognized condition driven by allergen exposure. The management of
eosinophilic esophagitis can be a challenge for the practicing allergist.

Objective: Provide the allergist with the skills needed to effectively manage eosinophilic esophagitis.

Methods: A literature review of the important aspects of evaluation and management.

Results: More effective care of patients with eosinophilic esophagitis.

Conclusion: This review provided the allergist who sees patients with eosinophilic esophagitis some additional tools to help

avoid the pitfalls and use the pearls in disease management.

(Allergy Asthma Proc 40:198-203, 2019; doi: 10.2500/aap.2019.40.4212)

Eosinophﬂic esophagitis (EoE) is a chronic disease
characterized clinically by symptoms related to
esophageal dysfunction and histologically by eosino-
phil predominant inflammation. EoE is a disease with
a growing recognition by both primary care physicians
and specialists. Treatment goals for EoE are the reso-
lution of clinical symptoms and eosinophilic inflamma-
tion, maintenance of remission, and avoidance of po-
tential complications, including food impactions. This
review focused on some of the most important aspects
in the clinical evaluation and treatment of both chil-
dren and adults with EoE.

DIAGNOSIS OF EoE

Asthma, allergic rhinitis, atopic dermatitis, and food
allergy are prevalent in patients with EoE." EoE can be
a late manifestation of the allergic march.” Most aller-
gists see patients of all ages and provide care for their
patients over many years; therefore, allergists should
include an age-specific EoE history as part of their
ongoing assessment, particularly in the adolescent pa-
tient when the symptom of dysphagia most often de-
velops.? Symptoms of EoE change with age (Table 1).
In toddlers, the common symptoms are recurrent vom-
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iting and food refusal. Children can also experience
abdominal discomfort. Solid food dysphagia can be
recognized in younger children, although this most
commonly presents in the preteen to young adult
years.* Solid food dysphagia most probably represents
progression of disease from inflammation seen in
young children to the onset of fibrotic disease seen in
older children and adults.” Adult patients often do not
report symptoms during their school-age years, which
suggests that some patients have the onset of EoE as
adults.

When a patient with EoE is referred to the allergist for
evaluation, it is important to review both the endoscopic
and histologic findings. These may often include more
than one endoscopy and biopsy report. As much data as
possible should be gathered. The endoscopic evaluation
will determine the endoscopist’s assessment of disease
severity. The use of standardized nomenclature that char-
acterizes the severity of the inflammation is becoming
more common.® When reading histology reports, one
should be certain that there is adequate information to
support the diagnosis. Ideally, there should be enumera-
tion of the eosinophils and location of the biopsy. Biopsy
specimens from more than one location in the esophagus
(proximal and distal) helps support the diagnosis. Eosin-
ophil counts of >15 per high power field are consistent
with a diagnosis of EoE. Additional histologic findings,
although not diagnostic, are often found. These include a
thickened mucosa with basal layer hyperplasia.” Occa-
sionally, patients are referred with a diagnosis of EoE that
has not been confirmed histologically; however, histo-
logic confirmation, along with symptoms characteristic of
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Table 1 Common symptoms associated with
eosinophilic esophagitis

Adolescents and Children

Adults

Solid food dysphagia Nausea and vomiting

Food bolus impaction Regurgitation
Heartburn Heartburn
Chest pain Abdominal pain
Abdominal pain Chest pain

Overcutting food

Overchewing food

Early satiety

Excessive meal times

Drinking liquids with
dry foods

Anorexia, feeding refusal,
failure to thrive

Overcutting food

Overchewing food

Early satiety

Solid food dysphagia

EoE, are essential for appropriate diagnosis and manage-
ment.

COMPREHENSIVE APPROACH TO THE
MANAGEMENT OF EoE

The therapeutic approach to the patient should begin
with a discussion of expected goals and preferences for
children and adults with EoE. Parents of young chil-
dren may wish to explore diet to avoid medical ther-
apy. Busy adolescents and young adults may prefer
medical therapy to avoid elimination diets. In older
children and adults, when dysphagia is such a domi-
nant feature, treatment goals are generally easily
achieved, including elimination of dysphasia and nor-
malization of histology. Treatment goals are more dif-
ficult in younger children because symptoms are vari-
able; young children cannot provide much information
about symptoms; and symptom change is harder to
quantify clinically. Areas of therapy for discussion
with families and adult patients include the use of
proton-pump inhibitors, off-label use of corticosteroids
preparations, and diet therapy. In addition, for patients
being evaluated for the first time, the allergist should
address the comorbid conditions associated with EoE,
including asthma, allergic rhinitis, pollen food allergy
syndrome, atopic dermatitis, and IgE-mediated food
anaphylaxis.

PROTON-PUMP INHIBITOR THERAPY

Early studies in patients with eosinophilic infiltration
of the esophagus revealed that some patients re-
sponded histologically and symptomatically to the use
of a proton-pump inhibitor. This gave rise to the notion
that this may be a condition separate from EoE. These
early studies deemed these patients who responded to
proton-pump inhibitors as having proton-pump inhib-
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itor responsive esophageal eosinophilia.® From this
came the recommendation that all patients should un-
dergo an 8- to 12-week trial of a high-dose proton-
pump inhibitor followed by an endoscopy before es-
tablishing the diagnosis of EoE.” There is recent
evidence, however, that symptomatically, endoscopi-
cally, histologically, and genetically proton-pump in-
hibitor responsive esophageal eosinophilia is indistin-
guishable from EoE.'? A recent international consensus
concludes that proton-pump inhibitor trials are not
required for a diagnosis of EoE. A proton-pump inhib-
itor may be a treatment option. Dietary avoidance or
swallowed topical glucocorticosteroids are starting op-
tions as well.""

SWALLOWED CORTICOSTEROIDS

Currently, there are no approved topical corticoste-
roid preparations for EoE; however, multiple random-
ized controlled trials have shown the efficacy of using
off-label adapted preparations of both fluticasone and
budesonide (Table 2)."*™*® One of the most common
failures of therapy is the inappropriate use of medica-
tion. Patients may often receive a prescription for a
metered-dose inhaler that contains fluticasone without
appropriate instructions for use. It is a challenge for
patients to swallow the mist from a metered-dose in-
haler. A fluticasone alternative to delivering corticoste-
roids to the esophagus is the fluticasone diskus 250 ug,
which results in a 75% improvement rate for histologic,
clinical, and endoscopic findings."” Budesonide am-
pules made into a slurry are effective therapy. Splenda
(Splenda Heartland Consumer Products Carmel, Indi-
ana) was the original vehicle used to thicken the budes-
onide to form a slurry®’; however, other vehicles have
been used to thicken the budesonide. The most com-
mon are honey and applesauce.” For some families,
the cost of fluticasone or budesonide may be excessive.
An alternative is to use compounding pharmacies to
prepare a budesonide slurry from powdered budes-
onide, which is often more cost effective.

DIETARY THERAPY

Since the early observation that children with severe
esophageal eosinophilia and persistent gastroesopha-
geal reflux disease (GERD) refractory to medical and
surgical therapy responded to an elemental diet,” spe-
cialists have been searching for ways to identify culprit
foods that cause EoE. Since that publication almost 25
years ago, a debate is still ongoing as to the best meth-
ods to choose a diet to resolve both symptoms and
esophageal inflammation in EoE. The debate centers on
empiric diets or test-directed diets. Multiple trials from
both Europe and the United States have compared and
contrasted these different approaches.”>**

199



Table 2 Practical use of off-label corticosteroid preparations for EoE: Initiate therapy with either budesonide

slurry or fluticasone

Preparation Children Adolescents Adults
Budesonide 1 mg daily 1-2 mg b.i.d. 1-2 mg b.i.d.
Fluticasone metered-dose 88-440 g b.i.d. 880-1760 ug bid 880-1760 ug b.i.d.

inhaler

Fluticasone powder#

250 pg b.i.d.

EoE = eosinophilic esophagitis; b.i.d. = twice a day.
Instructions:

o For patients taking swallowed steroids once daily, a bedtime dose is recommended. For patients using swallowed steroids bid
the first dose is in the morning. The second dose is at bedtime. Bedtime dosing increases esophageal contact time and

improves effectiveness.

o Demonstrate the use of specific formulation (liquid, powder, inhaler) to the patient in the office or by using instructional

videos available on YouTube (San Bruno, CA).

o Avoid having patients eat or drink for 30 min after administration.

o Avoid having patients rinse their mouth immediately after administration (different from instructions given for use in

asthma).

#Consider using fluticasone powder (Flovent Diskus, GlaxoSmithKlein Research Park Triangle, NC) by removing the interior
strip and using the powder contained within the diskus formulation placed directly on tongue.

Table 3 Practical considerations in discussing elimination diet therapy

Emphasize the long-term goal of managing disease by identifying a single or small number of food triggers
Discuss the potential for food aversion and eating-associated anxiety
Discuss the need for multiple serial endoscopic examinations over a period of several months during

reintroduction

Discuss practical implications of a child on a restricted diet and assess parental motivation
Review the practical limitations for work, travel, holidays, and college that may impact timing of diet initiation

or adherence

Consider available resources for optimizing adherence to an elimination diet (i.e., dietician to address nutritional
concerns, food substitutes, meal planning, food labeling, and access to shopping for specialty items)
Discuss options if there is no histologic response to initial diet elimination (i.e., expanded diet elimination vs

topical steroids)

Empiric diets are begun with food elimination based
on removing food historically associated with immu-
noglobulin E (IgE) mediated allergy and do not rely on
allergy testing. An endoscopy is required after 6-8
weeks on the diet. If the biopsy is normal, then rein-
troduction is begun with subsequent endoscopies and
biopsies. A recent multicenter study evaluated a four-
food empiric diet in children by removing egg, milk,
wheat, and soy. This elimination diet was effective in
64% of the children.?®> On reintroduction, 62% had one
culprit food identified. Numerous empiric diets have
been studied in adults. European investigators use dif-
ferent food group eliminations than American investi-
gators. However most elimination diets in adults re-
move all the major allergens, including egg, milk,
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wheat, soy, fish, and nuts. These diets are generally
effective in ~65% of adults with EoE.*

Test-directed elimination diets are not without chal-
lenges (Table 3). Numerous studies have been done by
using Prick Skin Testing (PST) and atopy patch testing
to direct the diet.”” These have generally resulted in
resolution of disease in 40-70% of children. Reproduc-
ibility is an issue because there is a high variability in
PST-directed diet results. The best results reported for
children came from one center where a test-directed
diet by using PST plus atopy patch testing along with
milk elimination reported symptom and histologic re-
sponse in 77% of pediatric patients.”® The use of serum-
specific IgE to foods, including component testing as a
guide to direct diet therapy in EoE has not been effec-
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tive and generally is not considered part of the routine
evaluation in EoE.*

Atopy patch testing in children to identify culprit
foods in EoE was conceived to explore the possibility
of determining a delayed reaction to foods. The tech-
niques and both positive and negative predictive val-
ues of patch testing in children have been extensively
reviewed.’® However, a lack of standardized testing
material, difficulty of test interpretation, lack of con-
trolled studies, and a requirement for multiple visits all
have led to significantly less use in EoE evaluation. A
small study of atopy patch testing in adults did not
reliably predict food triggers in EoE’' In patients
deemed candidates for food elimination, a consultation
with a dietitian is helpful. When access to a dietitian
skilled in EoE is not readily available, there are refer-
ences that provide physicians with instructions for pa-
tients to manage appropriate food eliminations, prep-
aration, and substitutions.*> During the 2017 Eastern
Allergy Conference, a pro-con debate on diet versus
medical therapy in EoE reinforced the notion that a
singular approach to EoE management has yet to be
found.*

EVALUATION AND MANAGEMENT OF
COMORBIDITIES

The driving factor for EoE is considered to be non-
IgE-mediated food sensitivity.>* However, the major-
ity of patients have IgE-mediated comorbidities that
contribute to suboptimal control of EoE if not ad-
dressed.” Their evaluation and management are im-
portant in the care of children and adults with EoE.*® In
a recent large multicenter analysis, 91% of patients
with EoE were atopic.” Two recent cross-sectional anal-
yses compared children and adults with EoE to chil-
dren and adults in a large primary care network.
Among children with EoE, 60% had allergic rhinitis
and 59% had asthma.’” Among the adults, 36% had
asthma, 70% had allergic rhinitis, 24% had food al-
lergy, and 34% had pollen food allergy syndrome
(PFAS).*® PFAS had a remarkable 600-fold increase in
patients with EoE compared with the control popula-
tion.

Allergic Rhinitis

Evidence that environmental allergen exposure plays
a role in EoE is more controversial than for food-driven
EoE. A recent meta-analysis indicated that there is a
weak correlation between pollen exposure and EoE.”
However, a number of studies indicated a stronger cor-
relation, including seasonal exacerbations of EoE,***! and
the finding of eosinophils in the esophagus of subjects
with atopy but no EoE during the pollen season.** Taken
together, this argues for a careful evaluation, including
history-driven environmental allergy testing in patients
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with EoE. There is a case report of a patient having
improvement in the patient’s EOE when on immunother-
apy.*> However, before any recommendations on the
usefulness of subcutaneous immunotherapy (SCIT) in
EoE are made, prospective studies will be required.

PFAS

PFAS is a common finding in patients with EoE
compared with the general population.®® In addition,
PFAS is significantly higher in patients with EoE and
allergic rhinitis compared with patients with allergic
rhinitis and no EoE.** A case report implicated PFAS as
the cause of EoE in an adult male.*> Although sus-
pected mechanisms have been postulated,** further
work is needed to gain more insight as to mechanisms.
Patients with EoE should be questioned carefully about
PFAS. It would seem reasonable to avoid those foods
that cause obvious symptoms.

Asthma

Asthma, as with other atopic diseases, is frequently
found in children and adults with EoE.>*” EoE and
asthma are both thought to be associated and possibly
affected by GERD. However, a well-defined common
pathway has not been identified.*®

Food Allergy

The prevalence of IgE-mediated food allergy in chil-
dren and adults with EoE has been established mostly
through chart reviews.>”” One multicenter pediatric
study of children with EoE used data from The Con-
sortium for Food Allergy Research.” In that study, 67%
reported food allergy and 27% reported anaphylaxis.’

However, in the evaluation of patients with EoE and
their comorbidities, allergists are faced with the task of
distinguishing IgE-mediated food allergy from non-
IgE-mediated food allergy and their role in pathogen-
esis. Traditionally, the term “food allergy” is associated
with IgE-mediated disease. However, now confusion
results from the term “food allergy” being used to
characterize both IgE- and non-IgE-mediated reac-
tions. In a recent review, EoE was characterized as a
non-IgE-mediated food allergy based primarily on the
inability of PST to consistently predict culprit foods
that cause EoE.**

An understanding of these distinctions is necessary
to manage various scenarios in patients with EoE. Es-
tablishing the presence of well-documented IgE-medi-
ated reactions can predict the clinical presentation. One
recent study found distinct differences in the presen-
tation of EoE in children with clinically documented
IgE-mediated food allergy compared with those with
no IgE-mediated food allergy. The 29% with immedi-
ate hypersensitivity to foods presented at a younger
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age, had more comorbid allergic diseases, and had
more dysphagia.*’

An IgE-mediated food allergy can be lost, only to be
the causative factor of EoE years later. In one study, 17
of 84 patients who outgrew IgE-mediated food allergy
developed EoE to the same food.*® The average time to
symptoms of EoE was 2.4 years after reintroduction.*®
Although rare, some patients placed on an empiric
avoidance diet for EoE can develop IgE-mediated al-
lergies to a previously tolerated food.*’ Also, the ap-
proval of oral immunotherapy (OIT) to food will most
probably be available in the next few years. Up to 2.7%
of children who receive OIT for food allergy have been
diagnosed with EoE.””

Summary Approach to Comorbities

There seemed to be an undefined link between EoE
and IgE-mediated disease.” This should place at the
forefront of the evaluation of the patient with EoE, a
history-driven selection of those skin tests best suited
to define comorbidities and disease pathogenesis.

CONCLUSION

The Allergist and EoE: Past, Present, and Future

Since the original recognition of EoE, allergists have
played a well-defined role in identifying and docu-
menting the clinical characterizes and comorbidities of
EoE and in uncovering its pathogenesis. Initially, aller-
gists sought to identify food triggers with a variety of
allergy tests. Although initially seeming to be a more-
effective way of choosing an elimination diet than an
empiric diet, allergy testing unfortunately has limita-
tions in regard to diet selection. However, we now
recognize that patients with EoE are most often atopic,
and untreated comorbid allergic disease likely impacts
EoE control.”® A number of recent publications have
addressed the important interplay between atopy and
EoE.>*» A well-reasoned thorough approach that
identifies and appropriately treats the coexistent atopic
disease in patients is key to successful EoE manage-
ment.”*> As our specialty moves forward, there will be
new challenges, including an increased incidence of
EoE in the allergic population, increased use of sublin-
gual immunotherapy, commercialization of food OIT,
and introduction of new biologic agents for which the
allergist is most knowledgeable. These challenges and
others will require that allergists add effective manage-
ment of EoE to their knowledge base, just as they do
with all common atopic disorders.

REFERENCES

1. Gonzélez-Cervera J, Arias A, Redondo-Gonzalez O, Cano-Mol-
linedo MM, Terreehorst I, Lucendo AJ. Association between
atopic manifestations and eosinophilic esophagitis. Ann Allergy
Asthma Immunol. 2017; 118:582-590.

202

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Hill D, Grundmeier R, Ramos M, et al. Eosinophilic esophagitis
is a late manifestation of the allergic march. J Allergy Clin
Immunol Pract. 2018; 6:1528-1533.

Chehade M, Jones SM, Pesek RD, et al. Phenotypic character-
ization of eosinophilic esophagitis in a large multicenter patient
population from the Consortium for Food Allergy Research. J
Allergy Clin Immunol Pract. 2018; 6:1534-1544.e5.

Fruta GT, Katzka DA. Eosinophilic esophagitis. N Engl ] Med.
2015; 373:1640-1648.

Lipka S, Kumar A, Richter J. Impact of diagnostic delay and
other risk factors on eosinophilic esophagitis phenotype and
esophageal diameter. ] Clin Gastroenterol. 2016; 50:134-140.
Kia L, Hirano I. Advance in the endoscopic evaluation of eo-
sinophilic esophagitis. Curr Opin Gasteroenterol. 2016; 32:325—
331.

Collins MH. Histologic features of eosinophilic esophagitis and
eosinophilic gastrointestinal diseases. Gastroenterol Clin North
Am. 2014; 43:257-268.

Molina-Infante J, Prados-Manzano R, Gonzalez-Cordero P. The
role of proton pump inhibitor therapy in the management of
eosinophilic esophagitis. Expert Rev Clin Immunol. 2016; 12:
945-952.

Liacouras CA, Furuta GT, Hirano I, et al. Eosinophilic esoph-
agitis: updated consensus recommendations for children and
adults. ] Allergy Clin Immunol. 2011; 128:3-20.e6; quiz 21-22.
Molina-Infante J, Hirano I, Spechler SJ, PPI-REE Task Force of
the European Society of Eosinophilic Oesophagitis (EUREOS).
Clarifying misunderstandings and misinterpretations about
proton pump inhibitor-responsive oesophageal eosinophilia.
Gut. 2017; 66:1173-1174.

Dellon ES, Liacouras CA, Molina-Infante ], et al. Updated in-
ternational consensus diagnostic criteria for eosinophilic esoph-
agitis: Proceedings of the AGREE Conference. Gastroenterol-
ogy. 2018; 155:1022-1033.

Chuang M, Chinnaratha M, Hancock D, et al. Topical steroid
therapy for the treatment of eosinophilic esophagitis (EoE): a
systematic review and meta-analysis. Clin Transl Gastroenterol.
2015; 6:e82.

Murali AR, Gupta A, Attar BM, Ravi V, Koduru P. Topical
steroids in eosinophilic esophagitis: systematic review and
meta-analysis of placebo-controlled randomized clinical trials. |
Gastroenterol Hepatol. 2016; 31:1111-1119.

Sawas T, Dhalla S, Sayyar M, Pasricha PJ, Hernaez R. System-
atic review with meta-analysis: pharmacological interventions
for eosinophilic oesophagitis. Aliment Pharmacol Ther. 2015;
41:797-806.

Ta ND, Xiao YL, Chen MH. Steroids therapy for eosinophilic
esophagitis: systematic review and meta-analysis. ] Dig Dis.
2015; 16:431-442.

Butz, BK, Wen T, Gleich GJ, et al. Efficacy, dose reduction, and
resistance to high-dose fluticasone in patients with eosinophilic
esophagitis. Gastroenterology. 2014;147: 324-333.e5.

Konikoff MR, Noel RJ, Blanchard C, et al. A randomized, dou-
ble-blind, placebo-controlled trial of fluticasone propionate for
pediatric eosinophilic esophagitis. Gastroenterology. 2006; 131:
1381-1391.

Andrea DA, Hanna MG, Magid MS, et al. Swallowed flutica-
sone propionate is an effective long-term maintenance therapy
for children with eosinophilic esophagitis. Am ] Gastroenterol.
2016; 111:1187-1197.

Kia L, Nelson M, Zalewski, D, et al. Oral delivery of fluticasone
powder improves esophageal eosinophilic inflammation and
symptoms in adults with eosinophilic esophagitis. Dis Esopha-
gus. 2018; 31:(12).

Dohil R, Newbury R, Fox L, Bastian J, Aceves S. Oral viscous
budesonide is effective in children with eosinophilic esophagitis

May 2019, Vol. 40, No. 3



21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

in a randomized, placebo-controlled trial. Gastroenterology.
2010; 139:418-429.

Lee J, Shuker M, Brown-Whitehorn T, et al. Oral viscous
budesonide can be successfully delivered through a variety of
vehicles to treat eosinophilic esophagitis in children. J Allergy
Clin Immunol Pract. 2016; 4:767-768.

Kelly KJ, Lazenby AJ, Rowe PC, Yardley JH, Perman JA, Samp-
son HA. Eosinophilic esophagitis attributed to gastroesopha-
geal reflux: improvement with an amino acid-based formula.
Gastroenterology. 1995; 109:1503-1512.

Arias A, Gonzalez-Cervera J, Tenias JM, Lucendo A]J. Efficacy of
dietary interventions for inducing histologic remission in pa-
tients with eosinophilic esophagitis: a systematic review and
meta-analysis. Gastroenterology. 2014; 146:1639-1648.

Philpott H, Nandurkar S, Royce SG, Thien F, Gibson PR. Al-
lergy tests do not predict food triggers in adult patients with
eosinophilic oesophagitis. A comprehensive prospective study
using five modalities. Aliment Pharmacol Ther. 2016; 44:223—
233.

Kagalwalla AF, Wechsler JB, Amsden K, et al. Efficacy of a
4-food elimination diet for children with eosinophilic esophagi-
tis. Clin Gastroenterol Hepatol. 2017; 15:1698-1707.€7.
Gonsalves N, Yang GY, Doerfler B, Ritz S, Ditto AM, Hirano 1.
Elimination diet effectively treats eosinophilic esophagitis in
adults; food reintroduction identifies causative factors. Gastro-
enterology. 2012; 142:1451-1459.e1; quiz e14-15.

Greenhawt M, Aceves SS, Spergel ]M, Rothenberg ME. The
management of eosinophilic esophagitis. ] Allergy Clin Immu-
nol Pract. 2013; 1:332-340; quiz 341-342.

Spergel JM, Andrews T, Brown-Whitehorn TF, Beausoleil JL,
Liacouras CA. Treatment of eosinophilic esophagitis with spe-
cific food elimination diet directed by a combination of skin
prick and patch tests. Ann Allergy Asthma Immunol. 2005;
95:336-343.

van Rhijn BD, Vlieg-Boerstra B], Versteeg SA, et al. Evaluation
of allergen-microarray-guided dietary intervention as treatment
of eosinophilic esophagitis. ] Allergy Clin Immunol. 2015; 136:
1095-1097.€3.

Spergel JM, Brown-Whitehorn T, Beausoleil JL, Shuker M, Lia-
couras CA. Predictive values for skin prick test and atopy patch
test for eosinophilic esophagitis. ] Allergy Clin Immunol. 2007;
119:509-511.

Eckmann D, Ravi K, Katzka DA, et al. Efficacy of atopy patch
testing in directed dietary therapy of eosinophilic esophagitis: a
pilot study. Dig Dis Sci. 2018; 63:694-702.

Groetch M, Venter C, Skypala I, et al. Dietary therapy and
nutrition management of eosinophilic esophagitis: a work
group report of the American Academy of Allergy, Asthma,
and Immunology. ] Allergy Clin Immunol Pract. 2017; 5:312—
324.e29.

Chehade M, Sher E. Medical therapy versus dietary avoidance
in eosinophilic esophagitis: which approach is better? Allergy
Asthma Proc. 2017; 38:170-176.

Simon D, Cianferoni A, Spergel JM, et al. Eosinophilic esoph-
agitis is characterized by a non-IgE-mediated food hypersensi-
tivity. Allergy. 2016; 71:611-620.

Spergel J. An allergist’s perspective to the evaluation of eosin-
ophilic esophagitis. Best Pract Res Clin Gastroenterol. 2015;
29:771-781.

Spergel ], Aceves S. Allergic components of eosinophilic esoph-
agitis. ] Allergy Clin Immunol. 2018; 142:1-8.

Allergy and Asthma Proceedings

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

Capucilli P, Cianferoni A, Grundmeier RW, Spergel JM. Com-
parison of comorbid diagnoses in children with and without
eosinophilic esophagitis in a large population. Ann Allergy
Asthma Immunol. 2018; 121:711-716.

Leigh LY, Spergel JM. An in-depth characterization of a large
cohort of adult patients with eosinophilic esophagitis. Ann
Allergy Asthma Immunol. 2019; 122:65-72.el.

Guajardo JR, Zegarra-Bustamante MA, Brooks EG. Does aeroal-
lergen sensitization cause or contribute to eosinophilic esoph-
agitis? Clin Rev Allergy Immunol. 2018; 55:65-69.

Almansa C, Krishna M, Buchner AM, et al. Seasonal distribu-
tion in newly diagnosed cases of eosinophilic esophagitis in
adults. Am J Gastroenterol. 2009; 104:828-833.

Wang F, Gupta S, Fitzgerald J. Is there a seasonal variation in
the incidence or intensity of allergic eosinophilic esophagitis in
newly diagnosed children? J Clin Gastroenterol. 2007; 41:451—
453.

Onbasi K, Sin AZ, Doganavsargil B, Onder GF, Bor S, Sebik F.
Eosinophil infiltration of the oesophageal mucosa in patients
with pollen allergy during the season. Clin Exp Allergy. 2005;
35:1423-1431.

Ramirez RM, Jacobs RL. Eosinophilic esophagitis treated with
immunotherapy to dust mites. ] Allergy Clin Immunol. 2013;
132:503-504.

Mahdavinia M, Bishehsari F, Hayat W, Elhassan A, Tobin MC,
Ditto AM. Association of eosinophilic esophagitis and food
pollen allergy syndrome. Ann Allergy Asthma Immunol. 2017;
118:116-117.

Hunter H, Wong T, Winsranley A, Till S]. Eosinophilic esoph-
agitis linked to pollen food syndrome. J Allergy Clin Immunol
Pract. 2018; 6:667-668.

Durrani SR, Mukkada VA, Guilbert TW. Eosinophilic esophagi-
tis: an important comorbid condition of asthma? Clin Rev Al-
lergy Immunol. 2018; 55:56—64.

Pelz BJ, Wechsler JB, Amsden K, et al. IgE-associated food
allergy alters the presentation of paediatric eosinophilic esoph-
agitis. Clin Exp Allergy. 2016; 46:1431-1440.

Maggadottir SM, Hill DA, Ruymann K, et al. Resolution of
acute IgE-mediated allergy with development of eosinophilic
esophagitis triggered by the same food. ] Allergy Clin Immunol.
2014; 133:1487-1489, 1489.el.

Ho HE, Chehade M. Development of IgE-mediated immediate
hypersensitivity to a previously tolerated food following its
avoidance for eosinophilic gastrointestinal diseases. ] Allergy
Clin Immunol Pract. 2018; 6:649—-650.

Lucendo A]J, Arias A, Tenias JM. Relation between eosinophilic
esophagitis and oral immunotherapy for food allergy: a system-
atic review with meta-analysis. Ann Allergy Asthma Immunol.
2014; 113:624-629.

Atkins D. The occasional ebb and flow between eosinophilic
esophagitis and IgE-mediated food allergy. J Allergy Clin Im-
munol Pract. 2018; 6:651-652.

Ram G, Lee, ], Ott M, et al. Seasonal exacerbation of esophageal
eosinophilia in children with eosinophilic esophagitis and aller-
gic rhinitis. Ann Allergy Asthma Immunol. 2015; 115:224-
228.el.

Pesek RD, Rettiganti M, O’Brien E, et al. Effects of allergen
sensitization on response to therapy in children with eosino-
philic esophagitis. Ann Allergy Asthma Immunol. 2017; 119:
177-183. O

203



Copyright of Allergy & Asthma Proceedings is the property of OceanSide Publications Inc.
and its content may not be copied or emailed to multiple sites or posted to a listserv without
the copyright holder's express written permission. However, users may print, download, or
email articlesfor individual use.



