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Abstract
Rationale: Eosinophilic esophagitis (EoE) is an increasingly diagnosed disorder and evidence suggests that
food and/or aeroallergen sensitivities play a role in the pathogenesis. The purpose of this study was to compare the
likelihood of food and aeroallergen sensitivity in children versus adults with EoE.
Methods: After institutional review board approval, a retrospective chart review was conducted evaluating the
work up performed on patients with EoE referred to allergists. A comparison was made between sensitivity to foods
and aeroallergens based on age (children ≤ 18 years compared to adults ≥ 19 years).
Results: Medical records of 44 patients with biopsy proven diagnosis of EoE were reviewed retrospectively (19
children and 25 adults). Compared with adults, children had significantly more evidence of IgE mediated sensitivity
to egg (59% versus 9%; OR 13.2; 95% CI: 2.1-152.3; P = 0.002), milk (61% versus 9%; OR 14.4; 95% CI: 2.4165.8; P value = 0.001), and soy (61% versus 14%; OR 9.3; 95% CI: 1.8-67.7; P = 0.005). Children tended to
have higher rates of positive patch testing to foods, but these differences did not reach statistical significance. IgE
mediated aeroallergen sensitivities were not statistically different between children and adults when evaluating for
trees, grasses, weeds, dust mites, animal danders and molds.
Conclusion: Our study suggests that among patients with EoE, children are more likely to have IgE mediated
food sensitivities to egg, milk, and soy, when compared with adults. However, the occurrence of aeroallergen
sensitivity in children and adults with EoE is similar. In the future, large prospective studies will help better delineate
the association of EoE with food and aeroallergen sensitivity. This will potentially lead to appropriate interventions
in different age groups.
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Introduction
Eosinophilic esophagitis (EoE) is an increasingly diagnosed clinicopathological disorder affecting children and adults [1-3]. The clinical
symptoms in children include vomiting, failure to thrive, heartburn,
dysphagia, food refusal and abdominal pain [4-7]. In adults, intermittent dysphagia, with or without overt food impaction, is the most
commonly reported symptom [4-8]. When clinical symptoms and
endoscopic features suggest the diagnosis of EoE and after excluding
infectious causes and autoimmune disorders, finding of at least 15 eosinophils per high power field makes the diagnosis of EoE [1,5-9].
There is a growing body of literature which suggests that food
sensitivity identified by a combination of skin prick tests and atopy
patch testing, play an important role in the pathogenesis of EoE [9-13].
Multiple studies of elemental or specific elimination diets in children
with EoE have shown improvement of symptoms and decreased
number of eosinophils in the esophagus [11-18]. Data supporting
elemental or specific elimination diets in adults is not as compelling
as it is in children [19]. Whether this is due to issues with compliance
or differences in food sensitivity is not entirely clear. Recent studies
suggest that aeroallergen sensitivity may play a role in the pathogenesis
of EoE [20-22]. Whether aeroallergen sensitivity plays a causative role
in all patients with EoE and how this will affect clinical management is
unclear.
We sought to compare rates of food and aeroallergen sensitivity in
children versus adults with EoE.

Materials and Methods
Patient evaluation
Skin Prick Test (SPT) with commercial allergen extracts (Greer
J Aller Ther

Laboratories Inc, Lenoir, NC) was performed with a panel of food
extracts including: almond, apple, banana, brazil nut, cantaloupe,
carrot, casein, celery, cherry, chicken, clam, codfish, corn, crab, egg,
fish mix, hazel nut, lobster, milk, oat, peach, peanut, pecan, green
beans, pistachio, white potato, rice, salmon, sesame seed, shellfish
mix, shrimp, soy bean, strawberry, tomato, tuna, walnut, wheat, and
whole bean cacao. They were also tested for perennial and seasonal
aeroallergens prevalent in the area. Histamine and normal saline
were used as positive and negative controls, respectively. A wheal of
3mm greater than the negative control was considered a positive test.
Serum in-vitro assays of specific IgE (ImmunoCap Phadia AB, Portage,
Michigan) were performed in seven patients.
Patch testing for food was done using dry and commercially
prepared foods. Testing with dry powdered foods was done for egg,
milk, rice, barley, wheat, oat, potato, soy, peanut, and corn. Testing
with commercially available single ingredient foods was done for
apple, banana, peaches, carrots, green beans, sweet peas, beef, chicken,
turkey, and ham. Commercially prepared baby foods were placed on
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Results

aluminum disks (Finn chambers on Scanpore, Allerderm Laboratories,
Inc, Petaluma, CA). Dry foods were mixed with saline solution to
obtain a paste-like consistency, and were then placed on the aluminum
disks. Aluminum disks were placed on the patients back. Patches were
removed at 48 hours, and were read at 72 hours [23]. The presence of
erythema, papules, or vesicles on the skin was considered a positive test.

A total of 44 patient charts were reviewed, of those, 19 were
children and 25 were adults. Age ranged from 2-68 years and there was
a predominance of males in the study (Table 1).

Chart review

IgE mediated food sensitivity

After Institutional Review Board (IRB) approval was obtained,
a retrospective chart review was conducted evaluating the work up
performed on all patients with EoE referred to allergy/immunology
at Penn State Hershey Medical Center. Medical records were reviewed
from 7/1/2006-7/25/2009 to ensure history and esophageal biopsy
results (>15 eosinophils per high-powered field, despite treatment
with PPI) were consistent with a diagnosis of EoE. Food sensitivity was
determined by IgE testing (skin prick test and/or serum specific IgE)
and patch testing for foods. Aeroallergen sensitivity was determined by
IgE testing (skin prick test and/or serum specific IgE). Results of food
and aeroallergen sensitivity testing for children and adults with EoE
were recorded and compared.

A total of 18/19 children had evidence of at least one IgE mediated
food allergy (95%) and 21/25 (84%) of adults had evidence of at least
one IgE mediated food allergy. Compared to adults, children were
statistically more likely to have evidence of IgE mediated allergy to
egg (59% versus 9%; OR 13.2; 95% CI: 2.1-152.3; P = 0.002), milk
(61% versus 9%; OR 14.4; 95% CI: 2.4-165.8; P = 0.001), and soy (61%
versus 14%; OR 9.3; 95% CI: 1.8-67.7; P = 0.005). Furthermore, there
was marginal evidence of children having higher IgE mediated peanut
sensitivity (56% versus 23%; OR 4.1; 95% CI: 0.9-21.0; P = 0.07),
although this did not reach statistical significance (Figure 1). Finally, as
age increased, there was a trend towards decreased total number of IgE
mediated food allergies (Figure 2).

Statistical analysis

Demographics

Delayed food sensitivity
With regards to patch testing for foods, 13/19 (68%) children and

Patient Demographics
Mean
Gender
Past Medical History
Family History
Age
FeAsthAsthGroup
AR
AD FA AR
AD FA
(Range Male
male
ma
ma
in Years)
8.3
Children (range 63% 37% 68% 47% 26% 26% 47% 67%
29% 18%
2-18)
38.1
Adults
(range 68% 32% 68% 24% 8% 16% 44% 40%
4% 16%
21-68)
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An exact logistic regression model was fit to compare the proportion
of positive results for a given allergen between children (age ≤ 18 years)
and adults (age > 18 years) [24]. All hypothesis tests were two-sided
and the effect sizes from the exact logistic regression model comparing
children to adults were quantified using odds ratios (OR) with exact
95% confidence intervals (CI). As this was an exploratory analysis, no
adjustments for multiple hypothesis testing were done. All analyses
were performed using SAS software, version 9.1 (SAS Institute, Inc.,
Cary, NC). Statistical significance was defined as p-value less than 0.05.
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Figure 2: Total Number of Positive Food IgE Tests in Relation to Age.
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Figure 1: Comparison of IgE mediated food allergy in children vs. adults with
EoE.
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Figure 3: Comparison of Patch Testing for Foods in Children vs. Adults with
EoE.
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10/24 (42%) adults had at least one positive test. Although children
tended to have higher rates of positive results to atopy patch tests with
several foods, none of these reached statistical significance (Figure 3).
Finally, as age increased, the total number of positive patch tests seemed
to decrease (Figure 4).
6

Number of
+ PatchTests to Foods

Most of the available literature regarding food and aeroallergen
sensitivities has been performed in pediatric age group [11-13,23]. This
study includes adults, as well as children. In our study, children with
EoE tended to have more evidence of IgE-mediated food sensitivity
to milk, egg and soy compared to adults. Published data in children
has revealed milk, egg and soy as the most commonly identified food
allergens identified by SPT [11], however no similar study has been
performed in adults. Our study is limited by the fact that this data
was collected retrospectively and does not establish causality, which
is inherent to retrospective studies. However, other studies in children
support that SPT can appropriately identify foods that are playing a role
in the pathogenesis of this disease [11-13].
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The exact reason why adults have less evidence of IgE-mediated
food sensitivity is not clear. It is possible that food sensitivities are
not playing a major role in adult patients as opposed to children. This
seems to be supported by a study performed by Simon et al, in which
wheat and rye elimination diets in adults with EoE were not effective
in controlling symptoms [19]. It is also possible that food allergies are
only playing a role in a select population of adults for whom testing is
positive; large prospective studies on specific elimination diets might
yield positive results in these adults.

Figure 4: Total Number of Positive Patch Tests to Foods in Relation to Age.
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Figure 5: Comparison of IgE-mediated Aeroallergen Sensitivity in Children
vs. Adults with EoE.

Additionally, our study did not show any differences in aeroallergen
sensitivity between children and adults with EoE. Studies with larger
groups of younger children, particularly under the age of 2, may indeed
find differences in aeroallergen sensitivity that ours did not detect.
Current research implies aeroallergen sensitivity may be playing a
causative role in this condition [21,22]. Therefore, it will be important
to include both children and adults in future studies of the role of
aeroallergen sensitivity in pathogenesis and treatment of EoE.

Conclusion
In patients with EoE, children are more likely to have evidence
of food sensitivity than adults, but there was no difference in the rate
of aeroallergen sensitivity between the two age groups. This implies
that different factors may be playing a role in the pathogenesis of this
disease in adults or that our current diagnostic tests are not adequate
for identifying food sensitivities in this population. Large prospective
studies will help better delineate the association of EoE with various
allergens and appropriate interventions in different age groups of
patients with EoE.

9
8
Total Number of +Aeroallergen IgE Tests

Evaluation for aeroallergen sensitivity via IgE testing was performed
either through SPT or in-vitro IgE assays. Our data revealed 15/18 (83%)
children and 19/21 (90%) adults had at least one positive test. There was
no appreciable difference in aeroallergen sensitivity to trees, grasses,
weeds, dust mite, animal dander, or molds in children compared to
adults. As opposed to food sensitivity, there was not a trend towards
lower numbers of positive tests with increasing age (Figures 5 & 6).

Discussion
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