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Summary
The first case of disappearance of apple-induced oral allergy syndrome in a birch pollen-al-
lergic patient following omalizumab treatment is reported. This observation in a case of type 
2 food allergy suggests that omalizumab is potentially an effective preventive treatment for 
patients with severe, type 1 food allergies.
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Introduction

It has long been known that birch pollen-allergic patients fre-
quently develop oral itching with angioedema of the lips fol-
lowing the ingestion of fresh foods and vegetables, due to the 
presence of allergen proteins homologous to the major birch 
pollen allergen, Bet v 1. This phenomenon is known as oral 
allergy syndrome (OAS). Although in most cases limited to 
the oral cavity, reactions may be sometimes severe enough to 
involve the pharynx and to prevent patients to eat a large spec-
trum of fresh and raw fruits and vegetables, with a significant 
reduction of their quality of life. The apple is the fruit most 
frequently involved in such food allergies, due to the very high 
homology of its PR-10 allergen, Mal d 1, with Bet v 1 (1-4). 
Previous studies showed that allergen immunotherapy with 
birch pollen extracts may reduce or abolish secondary apple 
allergy (revised in [5]). 

Omalizumab, a humanized anti-IgE monoclonal antibody in-
dicated for a long time in severe cases of allergic asthma, has 
been recently introduced also as a treatment for patients with 
refractory chronic urticaria. Omalizumab binds the Fc3 sub-
unit of free IgE molecules and it is generally accepted that the 
reduced binding of free specific IgE to the high affinity IgE re-
ceptor (FceRI) eventually leads to a reduced density of specific 
IgE on the surface of mastcells and basophils, and to the down-
regulation of the receptor itself. In food allergy, omalizumab has 
been experimentally tried in cases of severe allergies both as a 
monotherapy (mainly in adults) (6-8) and as an add-on treat-
ment to oral immunotherapy (OIT; virtually only in children) 
(9-12). In most cases, the drug was able to increase significantly 
the threshold dose of offending foods required to induce adverse 
reactions. No data about the effect of omalizumab in type 2 
food allergies are available to date.
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es the threshold dose of food allergen needed to elicit clinical 
symptoms. Looking at studies on chronic urticaria and bron-
chial asthma showing that the effect of the drug is short-lived, 
one can expect that the effect of omalizumab on food allergy 
vanishes in as short as two months once the drug is discontin-
ued. Nonetheless, omalizumab seems to represent an effective 
preventive treatment for patients with severe food allergies. 
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Case report

A 51-year old woman was seen at the allergy department of the 
Clinica San Carlo. She had suffered from severe generalized pru-
ritus for more than 1 year, sometimes associated with the occur-
rence of itchy wheals. The skin complaints progressively wors-
ened, with the occurrence of recurrent large wheals that no longer 
responded to second generation antihistamines, even at higher 
than licensed doses (levocetirizine 15 mg/day). At this time point, 
the Urticaria Activity Score (UAS-7) scored 32. The patient also 
had a 20-year history of seasonal springtime rhinoconjunctivi-
tis, and reported severe OAS following the ingestion of Rosaceae 
(apple, peach, cherry, apricot, plum and almond), grapes, fennel, 
carrot, and kiwi. The ingestion of these fruits caused severe oral 
itching and tingling, and the rapid onset of angioedema of the 
lips and eyelids. The woman reported that the apple was by far 
the plant-derived food inducing the most severe reactions. The 
patient underwent skin prick tests (SPT) with a large series of 
commercial extracts of airborne allergens (Allergopharma, Re-
inbeck, Germany) including pollens (grass, mugwort, ragweed, 
pellitory, plantain, birch, cypress and olive), house dust mites, 
Alternaria spp, and dog and cat dander. Birch and cypress pollen 
scored strongly positive (mean wheal diameter 12 mm), as did a 
SPT with fresh Golden Delicious apple by the Prick-Prick tech-
nique (10 mm). Both a SPT with commercial date palm, profi-
lin-enriched, pollen extract (ALK-Abellò, Hørsholm, Denmark; 
50 μg protein/ml) and a SPT with a commercial peach extract 
(ALK-Abellò; containing LTP 30 μg/ml), markers of profilin 
and lipid transfer protein hypersensitivity, respectively, scored 
negative. The level of specific IgE to birch pollen, measured by 
ImmunoCAP (Thermo Fisher Scientific, Uppsala, Sweden), was 
12.6 kUA/L. Chronic spontaneous urticaria (CSU), resistant to 
antihistamines, was diagnosed, along with birch and cypress polli-
nosis and type 2, cross-reactive food allergy. In view of the severity 
of the CSU, after written informed consent was obtained from 
the patient, subcutaneous omalizumab 300 mg/month was start-
ed. Urticaria promptly and completely responded as short as 1 
week after the first administration, and at month 3 of treatment, 
during the birch pollen season, an open challenge with a Golden 
Delicious apple was carried out. The woman was able to tolerate 
an entire apple without symptoms. At this point SPT with birch 
pollen extract and fresh Golden delicious apple were performed. 
While the former induced a wheal whose mean diameter was sim-
ilar to that observed at the first visit (12 mm), the apple-induced 
wheal was much reduced (mean diameter 4 mm).

Conclusion

This is probably the first report on the effects of anti-IgE treat-
ment on type 2 food allergy. It confirms the conclusions of stud-
ies on type 1 food allergies that omalizumab markedly increas-




