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Eosinophilic esophagitis (EoE) is a chronic, inflammatory disease of the esophagus that is 

responsive to medical treatments or dietary restrictions.1 With respect to dietary treatments, 

the choice of which protein to eliminate is complicated by the lack of effective testing. 

This has led to treatments of empiric elimination of one to six food antigens. Because 

symptoms often do not correlate with mucosal inflammation, usually serial esophageal 

mucosal assessments at intervals of greater than 6 to 8 weeks using sedated endoscopy have 

become the standard of care.1
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The use of this approach creates two clinical concerns related to the number of endoscopies 

and the time required for food reintroductions to occur. First, performance of a large number 

of sedated procedures incurs a significant potential financial cost, risk, and lost time from 

school and/or work. For instance, clinical practice suggests that after the initial diagnostic 

endoscopy, many assessments may be needed to establish the correct diet. This has been 

substantiated in other studies in which subjects incurred six to eight endoscopies during 

development of the treatment plan. Second, the reintroduction of foods into the diet typically 

occurs after a food is trialed for a minimum of 6 to 8 weeks.1 For example, if six foods were 

eliminated, reintroduction could take greater than 12 months. Because the kinetics of EoE 

relapse after an allergen introduction are not well-known, it is difficult to determine optimal 

timing.

To address these concerns, we hypothesized that serial unsedated transnasal esophagoscopy 

(TN-Eso) would be well-tolerated and could allow the determination of how quickly 

mucosal eosinophilia develops after a single-food reintroduction. Satisfactory use of TN-Eso 

at more frequent intervals may improve a patient and family’s quality of life and potentially 

increase interest in dietary therapies.

To address this, we used TN-Eso to biopsy esophageal tissue in children who were 

undergoing standard of care changes in dietary treatments. Recently unsedated emerging 

technologies including TN-Eso with or without virtual reality distraction has been shown 

to be an effective alternative to sedated endoscopy.2–5 Transnasal esophagoscopy provides 

biopsy samples similar to those obtained during traditional endoscopy, as well as high 

patient satisfaction, decreased cost, no anesthesia, and lower risk.6

In this single-site pilot study, pediatric and young adult EoE subjects undergoing standard 

of care single-food introductions were enrolled to assess the esophagus every 2 weeks 

after this single-food introduction. Subjects with EoE were eligible for enrollment 

if they met inclusion criteria of (1) age 5 to 22 years, 2) histologic remission on 

esophageal biopsies demonstrating less than 15 eosinophils/high power field (eos/HPF) 

within the past year; and (3) treatment with a four-food or less elimination diet. Exclusion 

criteria included an inability to undergo serial TN-Eso, current secondary treatment 

with corticosteroids, or significant symptoms. At 2 and 4 weeks after the single-food 

introduction, subjects underwent TN-Eso with virtual reality distraction.3 Six weeks after 

that introduction, subjects chose either sedated esophagoscopy with biopsy or TN-Eso. 

Eosinophil enumeration was performed on four proximal and four distal mucosal biopsies 

by a board-certified pathologist. Subjects completed baseline and post-TN-Eso satisfaction, 

diet adherence, and EoE symptom questionnaires. Statistical analysis was performed by 

evaluating 95% confidence intervals for binomial proportion to evaluate evidence of 

differences between a standard of care time interval at 6 weeks compared with 2 and 4 

weeks. The study was conducted as a pilot study of the Consortium of Eosinophilic Disease 

Researchers under institutional review board approval (COMIRB 16–2315/NCT03342391). 

Enrollment was halted because of research restrictions evoked by the COVID-19 pandemic.

Between June 2017 and March 2020, six subjects met criteria for recruitment. Five subjects 

aged 11 to 18 years enrolled in the study (four males and one female). Four of the five 
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had prior TN-Eso (range, 0–3) and all had undergone prior sedated endoscopy (range, 1–

7). All subjects reported daily administration of the single-food introduction. All subjects 

completed the study and chose the standard of care 6-week endoscopy as unsedated TN-Eso. 

Two subjects reported no adverse events, three reported expected symptoms such as brief 

gagging, choking, or abdominal pain, and none experienced an event graded as a significant 

adverse event.3 Average duration of the TN-Eso was 277 seconds (SD, 50 seconds; range 

192–360 seconds).

Figure 1 shows that two subjects had increased mucosal eosinophilia at 2 weeks (after 

introduction of dairy or egg) and another two at week 4 (after introduction of egg or soy). 

These four subjects all had ongoing EoE (>15 eos/HPF) at week 6. For one subject at 

week 2 with a soy re-introduction, peak eosinophil count decreased to less than 15 eos/HPF 

at week 4 but rose to greater than 15 eos/HPF again at week 6 (Figure 1). Of the 30 

TN-Eso–ederived samples, 16 were found to have lamina propria present. Statistical analysis 

found no difference between EoE recurrence detection with esophageal biopsy at 4 weeks 

compared with 6 weeks (Figure 2).

We report three clinically relevant findings. First, TN-Eso was well-tolerated and preferred 

by patients and families during a single-food reintroduction. During the study, two TN-Esos 

were performed on pediatric patients during a single month. For the final assessment at week 

6, all subjects chose a third TN-Eso over sedated endoscopy. Second, analysis of TN-Eso–

ederived tissues revealed a rapid return of eosinophilia as early as 2 weeks after single-food 

exposure. No previous pediatric study examined dietary reintroduction therapeutic kinetics 

using non-elemental dietary therapies of mucosal eosinophilia in EoE.7,8 Two adult studies 

included allergen reintroduction during elemental dietary therapy and another evaluated 

the effectiveness of atopy patch testing.8,9 Our findings suggest the possibility that the 

timing of food reintroductions could be shortened by 50% to 75%, compared with the 

traditional waiting period, before repeating endoscopies. Third, in sensitized EoE patients, 

these findings demonstrate a rapid mucosal eosinophil recurrence during a food challenge. 

Although our study was limited by the number of enrolled subjects and the subject’s 

preference bias based on previous TN-Eso exposure, our findings support future studies 

examining a shortened challenge period and the use of TN-Eso to aid in this process.
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Clinical Implications

• Mucosal eosinophilia after a single allergen exposure occurs more quickly 

than previously thought. Use of unsedated transnasal esophagoscopy with 

virtual reality distraction may permit quicker establishment of a suitable 

eosinophilic esophagitis treatment.
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FIGURE 1. 
Peak esophageal eosinophil count versus time interval from food introduction for each 

subject during unsedated transnasal esophagoscopy.
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FIGURE 2. 
Cumulative percent detection rate of eosinophilic esophagitis recurrence in subjects using 

transnasal esophagoscopy after food introduction at 2, 4, and 6 weeks. CI, confidence 

interval.
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