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                                                                                                                   Abstract: Eosinophilic esophagitis (EoE) is a food 

allergen disorder driven by antigen recognition in the 

gastrointestinal tract. The study by Warners  et al. , 

strongly supports the esophageal epithelium as the 

area of disturbed permeability and primary target 

for initiation of the TH2-induced allergic pathway. 

In contrast, small bowel assessment reveals a lack 

of clear change in aspects of permeability compared 

to controls. It is not clear, however, if the available 

testing used for this purpose accurately assesses the 

mechanisms by which antigen recognition may occur 

in this organ. As a result, the role of the small bowel 

in EoE remains unclear.

   Am J Gastroenterol  2017; 112:1072–1073; doi: 10.1038/ajg.2017.136 

      Th at immune recognition of food antigens in the gastrointestinal 

tract is a key and primary event in eosinophilic esophagitis (EoE) 

is indisputable. Th e fi rmest support for this principle is evidenced 

by the response of EoE to an elemental diet, that is, a diet of nutri-

ents devoid of food allergens. In children, this response is nearly 

100% ( 1 ) whereas in adults, it is about 80% ( 2,3 ). Th e presence 

of confounding gastroesophageal refl ux disease could account 

for the lower response in adults. Nevertheless, some controversy 

exists as to where this antigen recognition occurs. To date, studies 

have primarily emphasized the role of the esophagus. Many types 

of data support this emphasis. For example, the esophageal epi-

thelium in active EoE is characterized histologically by dilation of 

intercellular spaces, which theoretically would facilitate transport 

of fl uids, ions, and proteins. Th e epithelium has also been demon-

strated to lose its integrity as evidenced by increased fl ux in Ussing 

Chamber studies ( 4 ) and increased fl ow of current on imped-

ance measurement ( 5 ). Indeed, investigators have demonstrated 

a decrease in both tight junction proteins ( 6 ) and desmosomes 

( 7 ), two of the key regulators of intercellular space function, in 

active disease with restoration of normal levels in treated disease. 

Finally, the complex immune pathway involving a TH2 reac-

tion in the esophagus with activation of multiple cytokines, and 

recruitment and degranulation of copious eosinophils has been 

carefully characterized in both animals ( 8 ) and humans with EoE. 

As a result, the evidence that the esophageal epithelium is the sole 

culprit in EoE would seem insurmountable.

  On the other hand, intuition suggests that this seems unlikely. 

Aft er all, a bolus of food has only 10 s to be exposed to esopha-

geal mucosa. How could such transient mucosal contact lead to an 

unrelenting chronic infl ammatory disease that commonly leads 

to diff use stricture formation. Ingested food also is non-digested. 

In other words, there is minimal exposure of the antigen as it is 

enveloped in the complex food bolus. Furthermore, the esophagus 

is hardly known as an immunogenic organ. It is normally devoid 

of eosinophils, has few lymphocytes and has not been described 

as an organ capable of allergic disease until now. As a result, this 

begs the question where else could food recognition occur? Th e 

logical answer is the small intestine. It is the most immunogenic 

organ in the gut. Th e small bowel transit time is 4–6 h enabling 

a long period of contact between antigen and mucosa. Th e food 

is partially digested once it reaches the duodenum and almost 

fully digested in the jejunum, thus allowing extensive free antigen 

exposure to the epithelium. And fi nally, the surface area of the 

small bowel is expansive, which is more than enough surface to 

allow adequate antigen penetration and/or recognition.

  In this issue, Dr Warners  et al.  ( 3 , 9 ) elegantly explore further 

the status of mucosal integrity in the esophagus and small intes-

tine in patients with active- and elemental-diet-treated EoE. In 

this study, 95% of the 17 patients studied had either complete (12) 

or partial (4) response to the diet. Interestingly, although dila-

tion of intercellular spaces improved, it only became normal in 

1 patient. Whether this refl ects a low threshold of eosinophilia 

required (even when<15 eosinophils/high power fi eld) for ongo-

ing spongiosis or that intercellular space dilation is a primary 

defect of EoE is of interest. Th is also corresponds to the authors 

fi nding persistently low mucosal impedance and expression of 

fi laggrin ( 6 ) and desmoglein 1 ( 7 ) in EoE patients aft er success-
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continued EoE research will focus on this area particularly with 

regard to therapies that might enhance barrier function. Is it game 

over for the small bowel? I admit, the score is gullet 1, gut 0. Th en 

again, I think that the gut has a man on base and a couple of outs 

to go.
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ful diet therapy when compared to controls. Th ese reductions 

further corroborate previous fi ndings in EoE ( 6,7 ). In contrast, 

transepithelial fl ux across esophageal mucosa of small and larger 

molecules returned to normal control values. Th is is important 

as one of the molecules used, rhodamine (40 kDa), is a similar 

size to gliadin (30–38 kDa) ( 10 ). Th ere was also good correlation 

between mucosal integrity, peak eosinophil count, and  FLG  and 

 DSG 1 expression. Th is further suggests that although there may 

be an underlying primary defect in esophageal mucosal function 

in EoE patients, the majority of dysfunction associated with active 

disease may be treated. Th is is reassuring.

  In the duodenum, however, no diff erences in impedance values 

were seen before or aft er treatment. As a result, one must ques-

tion why a change in duodenal impedance did not occur in EoE 

patients when compared to controls. It may well be that the 

impedance of small bowel columnar epithelium is so low to begin 

with that no further change could be recorded in the absence of 

complete destruction of the mucosa and free fl ow of fl uid and 

electrolytes. Notably, even in a study of Barrett’s epithelium, an 

imperfect recapitulation of intestinalized mucosa, impedance 

levels are similar to what was found in controls in this study ( 11 ). 

It was also noted that no fl ux of molecules in the Ussing chamber 

were detected across duodenal epithelium from any group. Th is 

latter observation is curious given that the small bowel is func-

tionally, and understandably, considered a far more permeable 

epithelium than esophageal squamous mucosa. Furthermore, 

normal absorption of food nutrients is through the epithelium 

and not the intercellular spaces as is measured with impedance 

and molecular fl ux. In the case of protein, it also occurs through 

a H+ gradient and not through an electrochemical exchange that 

could be detected with impedance measurement. Th us, although 

there may be correlations of current measurement and molecular 

fl ux to epithelial permeability, it does not necessarily equate to the 

process of food antigen penetration and recognition in the small 

intestine.

  Finally, it is not clear that altered small bowel permeability is the 

 sine qua non  of allergic disorders but perhaps, more likely, a sur-

rogate. Th e gut is quite capable of mounting an allergic response 

without underlying alterations of abnormal di-sugar absorption 

or altered electrical permeability. Perhaps we are chasing the 

wrong metrics to assess mechanisms that enhance food antigen 

recognition by the gut. Further, why should some atopic diseases 

such as asthma ( 12 ), atopic dermatitis ( 13 ), and celiac disease ( 6 ), 

be associated with altered small bowel permeability but not EoE? 

Th ey are all at least partly antigen driven, and may share simi-

lar microbiome risk factors such as lack of breast feeding, early 

exposure to antibiotics and higher likelihood of Cesarian section 

( 14–17 ). I would speculate these groups of diseases are more likely 

to have a similar core pathophysiology.

  In summary, however, and at the very least, this excellent study 

provides compelling evidence that these perturbations of esopha-

geal epithelial integrity lend further support to the esophagus as 

the major point of food allergen recognition in EoE. As a result, 




