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ABSTRACT

Food allergy is a typical immediate-onset allergic disease in which symptoms are provoked by 
exposure to the sensitized antigens. Although previous reports have shown that omalizumab 
has helped children with egg or milk allergy achieve oral immunotherapy safely, there is still 
no established method for induction of remission in adult food allergy. A 51-year-old woman 
with oral steroid-dependent severe asthma was treated with omalizumab for 6 years. She 
had shellfish and wheat food allergy and oral allergy syndrome induced by kiwi and other 
foods associated with latex-fruit syndrome. Since omalizumab treatment, her food allergy 
symptoms had disappeared. After 7 years of this treatment, disseminated erythema suddenly 
appeared; omalizumab was discontinued because of suspected drug-induced eruption. After 
omalizumab interruption, she felt an itching sensation in her throat with worsened asthma 
control immediately after wheat ingestion. Readministration of omalizumab improved 
these symptoms. Thus, we raised the possibility that omalizumab not only improved 
asthma control but also induced pharmacological remission of the patient’s food allergy. 
Omalizumab may be considered as a treatment option for adult patients with food allergies 
and severe asthma.
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Quality of life

INTRODUCTION

Food allergy and asthma often coexist and are significantly associated with each other [1]. 
The frequency of food sensitization to eggs, milk, soy, peanuts, wheat, and fish is higher in 
asthmatic patients compared to that in nonasthmatic patients [2]. Patients with multiple 
and severe food allergies often present with poorly-controlled asthma [3]. The complication 
rate of food allergy among adult asthma patients in Japan is 30% [4]. Moreover, food allergy 
has been identified as a risk factor for developing asthma. The prevalence of food allergy is 
estimated to be 6%–8% in children and 2%–5% in adults [5]. Shellfish is the most common 
antigen in adult food allergy patients (17.1%), followed by wheat (16.2%), fish (14.5%), and 
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fruits (12.8%) [6]. Once physicians diagnose asthma, they should actively interview and 
evaluate the patients for the presence of any food allergies. Contrastingly, adult food allergies 
are difficult to undergo remission and lifelong avoidance of their antigens is required. Thus, 
having an adult food allergy with a high risk of anaphylaxis lowers patients’ quality of life 
(QoL). There have been few case reports of omalizumab for adult food allergy [7-9], with a 
large-scale study terminated owing to occurrences of adverse events [10]. Thus, accumulation 
of observational studies like the present case is warranted to evaluate the efficacy of 
omalizumab for adult food allergies. Here, we report an adult treated with omalizumab for 
food allergy and latex-fruit syndrome.

CASE REPORT

A 51-year-old woman had been taking prednisolone (5–20 mg per day) to manage her severe 
asthma. Based on previous tests, her asthma did not have type 2 dominant factors because her 
peripheral blood eosinophil count was 81.2/μL and fractional exhaled nitric oxide was 3 ppb. 
She was diagnosed with food allergy to shellfish and wheat, based on previous episodes of her 
throat and eyelids swelling after ingesting these foods. Additionally, latex-fruit syndrome was 
diagnosed because she had an itchy mouth and lips after eating kiwi, pineapple, and melon. 
Serum immunoglobulin E (IgE) radioallergosorbent tests for shellfish, wheat, and latex 
were positive (Table 1). Omalizumab (300 mg every 2 weeks) was initiated for severe asthma 
because she had a total IgE of 1,400 IU/mL and body weight of 67.2 kg. Since then, her asthma 
control improved, and pharmacological remission of allergic symptoms was achieved.

After 7 years of this treatment, the patient suddenly presented with disseminated erythema. 
Secondary rash induced due to drugs or infectious disease was considered as one of the 
differential diagnoses; all drugs including omalizumab were discontinued because the erythema 
occurred 6 days after its administration. A lymphocyte transforming test (LTT) was performed 
on the suspected drugs, including antibiotics and nonsteroidal anti-inflammatory drugs that she 
took several days before this event. However, their reactive responses were all negative (Table 2). 
Thus, we could not identify the specific cause of disseminated erythema. On the other hand, her 
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Table 1. Serum antigen specific IgE radioallergosorbent test
Class 4: Mites, Japanese Cedar pollen
Class 3: Cat dander
Class 2: Shrimp
Class 1: Crab, Wheat, Latex, Banana
Class 0: Gluten, ω-5 gliadin

Table 2. Drug-induced lymphocyte stimulation test
Drug Maximum stimulation index Maximum response value (cpm)
L-Carbocisteine

Negative 1.5 374
Esomeprazole magnesium hydrate

Negative 1.5 377
Amoxicillin hydrate

Negative 1.0 264
Acetaminophen

Negative 1.3 328
Loxoprofen sodium hydrate

Negative 1.1 167
Diclofenac sodium

Negative 1.1 158
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asthma symptoms, including cough and dyspnea, worsened; frequent short-acting ß-agonist 
rescue inhalation was needed after omalizumab was discontinued. Furthermore, she developed 
an itchy throat immediately after wheat ingestion, similar to her previous symptoms. Based on 
the history and laboratory results, omalizumab was unlikely to be the suspect drug; therefore, 
omalizumab administration was cautiously restarted to improve asthma symptoms. After 
this therapeutic change, asthmatic and allergic symptoms during wheat intake disappeared. 
Moreover, she could safely eat wheat with no incidence of oral symptoms.

DISCUSSION

In the present case, omalizumab not only improved asthma control but also induced clinical 
remission of food allergy and latex-fruit syndrome. We were not able to identify the genuine 
cause of erythema based on the LTT; however, omalizumab was not the culprit, since the 
reintroduction of omalizumab did not provoke skin erythema. The LTT is commonly used 
for auxiliary diagnosis of drug allergies [11]. However, the LTT may produce false-positive or 
false-negative results, and its value in the diagnosis of drug allergies appears to vary greatly 
depending on the drug in question [12, 13]. Previous studies found that the LTT had poor 
sensitivity and specificity in diagnosing omalizumab allergy and drug eruptions. Our patient 
had severe asthma and oral allergic symptoms to shellfish, wheat, and fruits. Shellfish and 
wheat are also the antigens that cause exercise-induced food anaphylaxis that restrained 
her activities. Adult patients with food allergies should continuously avoid diets containing 
sensitized antigens because adult food allergies cannot be cured spontaneously. Thus, food 
allergies remarkably damage patients’ QoL; patients are continually at risk for anaphylaxis 
due to the possibility of consuming food contaminated with a hidden antigen.

Oral immunotherapy (OIT) has recently been used to aggressively induce remission in 
children with food allergies [14]. Some researchers have reported that omalizumab could 
reduce the risk of anaphylaxis during OIT because OIT may often cause allergic symptoms, 
such as urticaria, asthma attack, or even anaphylactic shock [15-18]. In addition, omalizumab 
alone seemed to be effective for food allergy; since food allergies are typical IgE-dependent 
conditions, omalizumab might inhibit anaphylactic reactions. Indeed, Sampson et al. [10] 
tried to investigate the efficacy of omalizumab for peanut allergy with a phase II, randomized, 
double-blinded, placebo-controlled study among children and adult patients; however, this 
study was terminated early because of safety concerns during the screening food challenge 
before omalizumab administration. Some observational studies and case reports have 
suggested that omalizumab could improve patients’ threshold for eliciting allergic reaction 
to each food (egg, milk, baked milk, or wheat) intake [7-9]. Etokimab, an anti-interleukin-33 
antibody, has been reported to be effective for an active pharmacological remission in adult 
patients with peanut allergy [19]; however, the drug is not yet available in clinical practice.

In this case, the administration of omalizumab enabled the patient to safely ingest foods 
that she had avoided in the past, improving her QoL. Omalizumab may be considered as a 
treatment option for adult food allergy patients with severe asthma.
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