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When a mucosal surface is injured, inflammatory responses ensue. These responses are
characterized by the well-orchestrated accumulation of reparative leukocytes that protect
and heal the mucosa during a process that often goes unrecognized. In other circumstances,
genetically predisposed hosts encounter exogenous or endogenous triggers that lead to
pathological inflammation, tissue damage and organ dysfunction. The gastrointestinal (GI)
tract is the target site for this process in a number of diseases including inflammatory bowel
diseases, celiac disease and eosinophilic esophagitis (EOE).

To date, clinicians are able to directly assess the inflamed mucosal surface only with
mucosal pinch biopsies. This is problematic since both clinical and laboratory based studies
demonstrate inflammatory responses likely extend deeper into the tissues, outside of the
grasp of the 3 mm biopsy forceps. In the case of both celiac disease and EoE, this is
certainly the case as evidenced by the systemic manifestations of celiac disease and the
submucosal changes observed with imaging studies and in surgical resections of EoE
patients. In this light, a broader view of both of these diseases, and in fact, any Gl disease
characterized by mucosal inflammation is timely and necessary. The recent article by
Ahmed and colleagues supports this view as they identify the difficulties in fully interpreting
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inflammatory patterns associated with esophageal eosinophilia and the associated clinical
implications in patients with celiac disease. (1)

These authors, and others, note that a high degree of confusion is emerging regarding
whether esophageal eosinophilia is a representative pattern associated with celiac disease
alone or celiac disease and EoE. Answers to this question are important for both scientific
and clinical reasons. The scientific understanding of pathogenetic mechanisms leading to
esophageal eosinophilia will lead to definition of novel therapeutic targets. From a clinical
standpoint, a number of immediate questions have arisen. Does a patient need both a gluten
free diet and topical steroids? Are long-term risks of the esophageal inflammation the same?
Do repeat endoscopies need to be performed?

Ahmed and colleagues begin to address these issues, by performing a retrospective study
that characterizes two subject groups, one with celiac disease and one without, who
underwent endoscopy for other clinical reasons. They then go on to determine how many
subjects in each group have esophageal biopsies that are characterized by esophageal
eosinophilia. When comparing pediatric subjects with well-defined celiac disease to the
control group, they found that esophageal eosinophilia occurred similarly in both groups
(6.5 % vs. 7.7 % celiac vs. controls). Their results are consistent with an adult study in
which 4.2% of adults with celiac disease had esophageal eosinophilia. (2) Ahmed et al
conclude that esophageal eosinophilia occurs without regard to the presence of celiac
disease. The authors should be commended for including a control group of patients to make
their comparison since this supports the conclusion that esophageal eosinophilia is not an
uncommon histological finding in the general population undergoing endoscopy or in
patients with celiac. It was no doubt tempting to classify their subjects as having EoE,
especially in light of their overall EoE-like symptom pattern with dysphagia predominance,
but they did not. We applaud them for using the term esophageal eosinophilia and by
sticking to recent Consensus Recommendations in their design and analyses. In doing so, we
think their results provide a much higher degree of clarity. (3, 4) In comparison, a number of
previous studies reporting “EoOE” and celiac disease and a recent “mini-analysis”, reported
that 0.97-8.2% of patients had “EoE” and celiac disease. (5) While these reports provide
similar percentages to Ahmed et al, the use of the term “EOE” is not appropriate, at least to
date, since the diagnosis of EOE can only be made after other causes of esophageal
eosinophilia are excluded. As they note, a prospective study to fully answer the next set of
questions would require a large population of very well defined subjects. Overall, this study
sets the stage to define who and why a subset of patients with celiac disease develops
esophageal eosinophilia.

As the finding of esophageal eosinophilia is uncovered in patients with and without
symptoms referable to the esophagus, previous have determined, and upcoming studies will
focus on, genetic patterns in well-defined patient populations. For instance, a number of
studies provided well-defined risk alleles for celiac disease and an emerging body of
evidence is beginning to do this for those with EoE. In this light, Lucendo et al examined the
celiac disease HLA risk alleles in adult EOE subjects and found no association. (6)
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As suggested by the authors, a second tier of studies may begin to examine common
inflammatory protein patterns between celiac and EoE in an attempt to link the
understanding of the histological finding of esophageal eosinophilia between these diseases.
One possible link may be of this could relate to interleukin-15 (IL-15) a “hallmark’ of celiac
disease. (7) IL-15 is also increased in patients with EoE and in EOE mouse models. (8)

Finally, is there commonality in exogenous triggers or epigenetics that relate to esophageal
eosinophilia? As the microbiome’s role in intestinal health and disease continues to undergo
definition, studies are beginning to identify microbial patterns that may initiate or perpetuate
disease activity in celiac patients and IBD. (9, 10) The esophageal microbiome has been
reported in “healthy” and GERD subjects but remains to be identified in EoE. (11)
Comparison of microbiome diversity and load in the esophagus and duodenum in patients
with EoE and celiac will certainly be of interest.

So how can we practically use the results of this study and many others that are based on the
limited, but realistic, assessments from a small fraction of the esophageal mucosal surface?
In our opinion, the clinical evaluation of a patient with esophagitis should be based on a
reasonable assessment of symptoms, and treatment should be focused on maximizing
growth and development. Both evaluations and treatments should be established on best
available evidence and balance risks and benefits of testing and treatments with quality of
life. Most importantly, patients with esophagitis, like those defined by Ahmed et al, need to
be followed over time to fully establish a diagnosis so that appropriate treatment can be
provided. To date, there is limited support for the use of gluten free diet in patients with
esophageal eosinophilia and celiac disease. In small case series of patients with esophageal
eosinophilia and celiac disease, esophagitis responded to gluten free diet in 0 to 33% of 21
patients (12-16) Because of the limited data and potential co-morbidities and impact on
quality of life of additional EOE treatments, we treat patients with celiac disease and
esophageal eosinophilia with a proton pump inhibitor and gluten free diet first. Depending
on the clinical response and/or the presenting symptomatology, we would then consider
either additional dietary elimination or topical corticosteroids.

Esophageal eosinophilia is “real” in patients with celiac disease. Ahmed et al provide
evidence that this association may be incidental rather than causal. As our understanding of
the pathogenesis of esophageal inflammation continues to increase, new diagnostic
approaches, biomarkers and therapeutic targets will be defined that can be able to be applied
to this unique group and ultimately answer the question of what “real” means, how it occurs
and what to do about it.

Acknowledgments

Supported by: NIH 1K24DK100303 (Furuta GT), APFED, U54,

References

1. Ahmed Ol, Qasem SA, Abdulsattar JA, Snow AN, Hill ID. Esophageal Eosinophilia in Pediatric
Patients with Celiac Disease; is it Real? Journal of Pediatric Gastroenterology, Hepatology &
Nutrition. 2014

J Pediatr Gastroenterol Nutr. Author manuscript; available in PMC 2016 April 01.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Menard-Katcher et al.

10

11.

12.

13.

14.

15.

16.

Page 4

. Ludvigsson JF, Aro P, Walker MM, Vieth M, Agreus L, Talley NJ, et al. Celiac disease,

eosinophilic esophagitis and gastroesophageal reflux disease, an adult population-based study.
Scand J Gastroenterol. 2013 Jul; 48(7):808-14. Epub 2013/05/16. eng. [PubMed: 23672638]

. Dellon ES. Diagnosis and management of eosinophilic esophagitis. Clin Gastroenterol Hepatol.

2012 Oct; 10(10):1066-78. Epub 2012/06/26. eng. [PubMed: 22728382]

. Liacouras CA, Furuta GT, Hirano I, Atkins D, Attwood SE, Bonis PA, et al. Eosinophilic

esophagitis: updated consensus recommendations for children and adults. J Allergy Clin Immunol.
2011 Jul; 128(1):3-20. 6. quiz 1-2. Epub 2011/04/12. eng. [PubMed: 21477849]

. Pellicano R, De Angelis C, Ribaldone DG, Fagoonee S, Astegiano M. 2013 update on celiac disease

and eosinophilic esophagitis. Nutrients. 2013; 5(9):3329-36. Epub 2013/08/27. eng. [PubMed:
23974065]

. Lucendo AJ, Arias A, Perez-Martinez I, Lopez-Vazquez A, Ontanon-Rodriguez J, Gonzalez-

Castillo S, et al. Adult patients with eosinophilic esophagitis do not show an increased frequency of
the HLA-DQ2/DQ8 genotypes predisposing to celiac disease. Digestive diseases and sciences. 2011
Apr; 56(4):1107-11. [PubMed: 20725783]

. Abadie V, Jabri B. IL-15: a central regulator of celiac disease immunopathology. Immunological

reviews. 2014 Jul; 260(1):221-34. [PubMed: 24942692]

. Zhu X, Wang M, Mavi P, Rayapudi M, Pandey AK, Kaul A, et al. Interleukin-15 expression is

increased in human eosinophilic esophagitis and mediates pathogenesis in mice. Gastroenterology.
2010 Jul; 139(1):182-93. 7. Epub 2010/04/13. eng. [PubMed: 20381491]

. Collado MC, Donat E, Ribes-Koninckx C, Calabuig M, Sanz Y. Specific duodenal and faecal

bacterial groups associated with paediatric coeliac disease. Journal of clinical pathology. 2009 Mar;
62(3):264-9. [PubMed: 18996905]

. Wacklin P, Kaukinen K, Tuovinen E, Collin P, Lindfors K, Partanen J, et al. The duodenal
microbiota composition of adult celiac disease patients is associated with the clinical manifestation
of the disease. Inflammatory bowel diseases. 2013 Apr; 19(5):934-41. [PubMed: 23478804]

Fillon SA, Harris JK, Wagner BD, Kelly CJ, Stevens MJ, Moore W, et al. Novel device to sample
the esophageal microbiome--the esophageal string test. PLoS One. 2012; 7(9):e42938. Epub
2012/09/08. eng. [PubMed: 22957025]

Abraham JR, Persad R, Turner JM, Huynh HQ. Gluten-free diet does not appear to induce
endoscopic remission of eosinophilic esophagitis in children with coexistent celiac disease. Can J
Gastroenterol. 2012 Aug; 26(8):521-4. Epub 2012/08/15. eng. [PubMed: 22891176]

Leslie C, Mews C, Charles A, Ravikumara M. Celiac disease and eosinophilic esophagitis: a true
association. J Pediatr Gastroenterol Nutr. 2010 Apr; 50(4):397-9. Epub 2009/10/21. eng.
[PubMed: 19841598]

Ooi CY, Day AS, Jackson R, Bohane TD, Tobias V, Lemberg DA. Eosinophilic esophagitis in
children with celiac disease. Journal of gastroenterology and hepatology. 2008 Jul; 23(7 Pt 1):
1144-8. [PubMed: 18070017]

Quaglietta L, Coccorullo P, Miele E, Pascarella F, Troncone R, Staiano A. Eosinophilic
oesophagitis and coeliac disease: is there an association? Aliment Pharmacol Ther. 2007 Aug;
26(3):487-93. [PubMed: 17635383]

Verzegnassi F, Bua J, De Angelis P, Dall’oglio L, Di Leo G, Ventura A. Eosinophilic oesophagitis
and coeliac disease: is it just a casual association? Gut. 2007 Jul; 56(7):1029-30. [PubMed:
17566042]

J Pediatr Gastroenterol Nutr. Author manuscript; available in PMC 2016 April 01.



