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Abstract Omalizumab is currently used in severe asthma
and has been tried in other allergic disorders. The authors
report two patients with multiple food allergies and
eosinophilic esophagitis on a very restrictive diet who have
been treated with omalizumab, in order to improve food
intolerance—the major distressing factor in their lives. The
patients significantly improved in the reported symptoms.
However, no improvement was seen regarding esophageal
endoscopy and histology. Given the poor histological and
endoscopy response, eosinophilic esophagitis persistence is
unlikely to be IgE dependent. Omalizumab may improve
the quality of life of patients with severe food allergy by
improving symptoms, but it does not appear to change
endoscopic and histological features of eosinophilic esophagitis
in a short follow-up.
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Introduction

Multiple food allergies significantly affect patients' quality

of life. Current treatment with restrictive diets may also
lead to considerable nutritional problems. Pharmacological
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alternatives to food allergen eviction have shown disap-
pointing results. The new biological therapies, especially
monoclonal antibodies, directed at specific proteins of the
immune system may change their performance in the
inflammatory cascade and prove to be a new therapeutic
approach in this disease.

Eosinophilic esophagitis is often associated with atopy
and food allergy. It tends to have a recurrent and chronic
course while pathophysiology is still largely unknown.
Immune-mediated reactions to food allergens appear to
drive the inflammation of the esophagus in a subset of
patients. Elimination or elemental diets as well as swallowed
corticosteroids have shown some efficacy, but currently,
there is no definitive treatment that completely resolves
symptoms and histological findings.

We report two patients with eosinophilic esophagitis and
multiple food allergies that had a very restrictive diet. In
order to improve food intolerance that was the major
distressing factor in their daily lives, we used omalizumab
(anti-IgE monoclonal antibody).

Case reports

Case 1 The patient was an 18-year-old adolescent girl with
past history of severe atopic dermatitis, asthma, and multiple
food allergies (egg, milk, wheat, strawberries, cantaloupe,
peach, peanuts, carrots, and pumpkin). Since infancy, she had
recurrent cutaneous (hives, eczema), respiratory (asthma),
and digestive symptoms (abdominal pain, nausea, vomiting,
diarrhea). Skin tests to food were positive to egg, 6x7 mm;
milk, 14x10 mm; wheat, 3x3 mm,; strawberries, 3X2 mm;
cantaloupe, 5x5 mm; peanuts, 4x4 mm; peach, 5x3 mm;
carrots, 67 mm; and pumpkin, 5x4 mm. Total IgE was
1,890 kU/L, and she had high RAST titers for various

@ Springer



Eur J Pediatr

allergens (egg white IgE >100 kU/L, cow's milk IgE
9.98 kU/L, wheat IgE 7.95 kU/L, codfish IgE 7.82 kU/L,
grass IgE >100 kU/L). She had been treated with montelu-
kast, desloratadine, semi-elemental formula, and multiple
food eviction. Recently, she complained of recurrent episodes
of dysphagia. An upper endoscopy revealed eosinophilic
esophagitis (Fig. 1), confirmed with esophageal biopsy (110
eosinophils per high power field), and oral budesonide was
successfully used, but symptoms recurred after discontinua-
tion. Due to the difficulty in controlling allergic symptoms,
she was started on omalizumab 300 mg given subcutane-
ously every other week. There was marked improvement in
the allergic symptoms, a better control of asthma and skin
and digestive manifestations, except for dysphagia that
reappeared after 5 months of therapy. Endoscopy and
histology (18 eosinophils per high power field) did not show
any improvement after 6 months of therapy.

Case 2 A 9-year-old boy with previous history of multiple
surgeries for Hirschsprung's disease had latex allergy and
reactivity to fruits and vegetables (banana, avocado,
tomato, apple, kiwi, potato, and onion). Skin tests were
positive for latex and foods (latex, 15x8 mm; banana, 5 x
4 mm; apple, 5x5 mm; tomato, 11x9 mm, and onion, 7x
6 mm), and he experienced a reaction on exposure. He had
three episodes of anaphylaxis after contact with latex. Total
IgE was 1,470 kU/L, and RAST was also positive for latex
and the mentioned foods (latex IgE >100 kU/L, avocado
IgE >4,56 kU/L, banana IgE 5.52 kU/L, kiwi IgE 2.91 kU/
L, tomato IgE 1.04 kU/L). Sublingual immunotherapy to
latex had been tried without success. He had major
limitation of daily activities. In the past year, he complained
of swallowing difficulty and food impaction. Endoscopy and
esophageal histology (Fig. 2) showed eosinophilic esoph-
agitis. Topical steroids were not tolerated, and systemic
steroids were used only in acute settings. Montelukast and
oral antihistamine only promoted partial relief, and eviction
of allergens remained the cornerstone to control the disease.
Omalizumab (300 mg sc monthly) was started. A dramatic
improvement was noted, now allowing accidental contact
with allergens without anaphylaxis. He had no food
impaction again, but endoscopy and histology remained
unchanged.

Discussion

Our patients are examples of severe allergy, with intense
recurrent symptoms, that truly affects the quality of life.
Standard therapies were tried for long periods without
significant positive progress. Parents and patients were
frightened of contact with allergens.

@ Springer

Fig. 1 a and b Upper gastrointestinal endoscopy, before (a) and after
(b) treatment with omalizumab in patient 1: trachealization of
esophagus with longitudinal furrowing, edema, raised white specks,
and whitish exudates scattered across the mucosal surface. Persistence
of the pattern after treatment

Recently, Rafi and colleagues described 22 patients with
persistent asthma and food allergy with clinical improve-
ment after treatment with omalizumab, noted by decrease
in food-induced atopic dermatitis, food-induced asthma
symptoms, food-induced urticaria, food-induced rhinosi-
nusitis symptoms, angioedema, and/or anaphylaxis [4].
Treating asthma patients with omalizumab reduced their
concomitant IgE-mediated food allergy symptoms. Cur-
rently, some studies are specifically addressing the benefit
of omalizumab in eosinophilic esophagitis [1, 2].

In this disease, there are specific subsets of patients, with or
without obvious allergy (e.g., food allergy). Even if the final
pathway to eosinophilic tissue inflammation—Th2 cytokine
activation—seems to be common to all subsets, the initial
immunologic process might be different: either an IgE-
dependent activation or a T cell-dependent activation (“IgE
independent”). Th2-like cytokines (IL-4, IL-5) may be
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Fig. 2 a and b Histological features of esophageal biopsies, before (a)
and after (b) treatment in patient 2 (high power view): lengthening of
the lamina propria papillae, mild hyperplasia of basal cells, and
presence of intraepithelial eosinophils (24 per high power field before
treatment and 220 per high power field after treatment), extending to
the superficial layers of squamous epithelium

produced by either IgE-dependent (mast cells, basophils) or T
cell-dependent pathways. These cytokines drive gastrointes-
tinal tissue eosinophilia and play a central role in eosinophilic
esophagitis and food allergy.

Regarding exclusively cases with eosinophilic esophagi-
tis and associated allergy, evaluation of a patient's response
to a specific mechanistically targeted therapy (anti-IgE)
may yield insights into which inflammatory pathways are
dominant in this clinical subset [6].

We could expect that omalizumab, an anti-IgE antibody,
might block Th2 cytokines and affect the eosinophilic
inflammation process in eosinophilic esophagitis through
an IgE-dependent pathway. Based on this, we assessed the
efficacy of omalizumab in two patients with severe food
allergy and eosinophilic esophagitis.

In the two cases reported, we observed a great improve-
ment of cutaneous, respiratory, and digestive symptoms
related with food allergy; additionally, in one of the patients,
symptoms of eosinophilic esophagitis also disappeared, but in
the other, esophageal symptoms reappeared 5 months later. In
the two cases, no endoscopic or histological improvement was
observed (the variation in the number of eosinophils per high
power field may be related with patchy distribution of
eosinophils in this disease, but in all cases, the value was
more than 15 eosinophils per high power field).

We are aware of the limitations of assumptions based
on two cases only, but we report our experience as this
observation has not yet been published to the best of
our knowledge. Consistent conclusions will be drawn
from large studies, but facing the failure of omalizumab
to control and cure the eosinophilic esophagitis, we
speculate that T cell-dependent activation of Th2-like
cytokines may play a dominant role in eosinophilic
esophagitis (rather than an IgE-dependent activation).
This theory may also explain the reported response of
eosinophilic esophagitis to mepolizumab that acts
further down in the inflammatory cascade (anti-IL-5)
[5]. We also have to consider that resolution of symptoms
without improvement in objective outcome measures of
esophageal histology and endoscopy findings could be
simply explained by a placebo response.

Some factors beyond the pathophysiology may contribute
to failure of omalizumab in eosinophilic esophagitis. The
recommended dose of omalizumab is proportional to the
patient's serum IgE, and its efficacy is directly related to its
ability to lower free IgE. Omalizumab is considered to be
ineffective in patients with IgE above 700 kIU/L as was the
case in our patients. However, it is worth noting that even at
a higher level of IgE, a significant benefit was achieved in
food and latex tolerance. There is a report of late
improvement of asthma with omalizumab [3]. The short
follow-up (6 and 10 months) in our patients does not allow
to address this issue.

In conclusion, from limited evidence, we report that
omalizumab may improve the quality of life of patients with
severe food allergy by improving symptoms, but it does not
appear to change endoscopic and histological features of
eosinophilic esophagitis in a short follow-up. Randomized
controlled trials (placebo and blinded) to formally assess this
finding and evaluate a possible placebo effect are necessary
to clarify this issue.
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