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Oral Allergy Syndrome: A Review of Epidemiology, Pathogenesis, and Current Management
Strategies

ABSTRACT

Background:

Oral Allergy Syndrome (OAS) is an immediate allergic reaction occurring in the oral mucosa caused
by food allergens, especially in individuals allergic to pollen. This reaction is caused by cross-
reactivity between pollen proteins and homologous proteins located in raw vegetables, fruits and nuts.
It leads to symptoms localized in the oral cavity and throat, such as itching, tingling, and mild swelling
of the lips, tongue, and palate. In most cases, symptoms are mild and short-lived; however, in some
individuals, they may progress to more severe reactions, including systemic symptoms or even
anaphylaxis.

Aims:

The purpose of this article is to provide a broad overview of the epidemiology, etiopathogenesis,
clinical symptoms, diagnostic criteria and current treatment strategies related to OAS.

Methods:

A comprehensive literature review was conducted using PubMed databases. The search included
keywords such as „oral allergy syndrome”, „pollen–food allergy syndrome”, „cross-reactivity”,
„anaphylaxis” and „IgE-mediated hypersensitivity”. Relevant original studies, review articles, and
clinical guidelines were included.

Conclusion:

OAS is often underdiagnosed, and, at times, it can lead to fatal consequences. It is therefore crucial to
raise awareness and search for new effective methods of diagnostic approaches. Identifying cross-
reactive allergens and implementing preventive measures can significantly reduce the risk of OAS
episodes, particularly life-threatening anaphylaxis.

Key words: food allergy, allergic reaction, Pollen-food allergy syndrome, PFAS, OAS, cross reaction,
IgE-mediated hypersensitivity, anaphylaxis
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INTRODUCTION

Oral allergy syndrome (OAS) was firstly described by Amlot et al. [1] in 1987 as immediate allergic
reaction which concerns the oral mucosa triggered by food antigens. This specific type of allergic
reaction mainly occurs in people allergic to plant pollens. Symptoms are the result of a cross-reaction
between proteins present in pollens and homologously similar proteins found in some raw vegetables,
fruits, nuts or seeds [2,3,4,5,6]. For an allergic reaction occurrence, prior contact with the allergen with
the participation of immunoglobulin E (IgE) is necessary [2,3,5]. Characteristic symptoms include
itching, burning, tingling and swelling in the mouth, lips, tongue and throat, usually appearing
immediately after eating raw food. In most patients, symptoms are mild and limited to the oral cavity,
but in rare cases more severe systemic reactions such as anaphylaxis may occur [1,2,3,4,5,6]. Oral
allergy syndrome affects a significant percentage of the population with pollen allergy, and its
prevalence is increasing with increasingly better diagnostics and greater patient awareness [2,3,4,5,6].
Understanding the pathophysiological mechanisms and the development of diagnostic and therapeutic
methods are crucial for effective treatment and improving the quality of life of patients affected by this
condition.

METHODS

To ensure a thorough overview, we surveyed the literature via PubMed, targeting studies related to
oral allergy syndrome and pollen–food allergy syndrome. We synthesized data from original research,
review papers, and current clinical guidelines to inform this review.

EPIDEMIOLOGY

Oral Allergy Syndrome (OAS), also known as pollen-food allergy syndrome, is a condition resulting
from cross-reactivity between pollen allergens and certain food proteins. This syndrome
predominantly affects individuals with allergic rhinitis, particularly those sensitized to specific pollens
[7].

The prevalence of OAS varies depending on geographic location and dietary habits. In Europe,
especially among patients allergic to birch pollen, the most common symptom-triggering foods are
apples, carrots, and hazelnuts. In Japan, studies have reported OAS in 10–15% of individuals with
pollen allergies. These differences highlight the influence of local pollen exposure and regional dietary
patterns on the development of the syndrome [8].

Demographic factors such as age and gender also play a significant role in the epidemiology of OAS.
The syndrome most frequently affects young adults with a history of allergic diseases and is more
common in women – the female-to-male ratio is approximately 2:1 [9].

The severity of other allergic diseases may influence the occurrence of OAS. The syndrome is more
commonly observed in individuals with asthma and those with higher levels of specific IgE against
birch pollen allergens and total IgE. Risk factors for developing OAS in birch pollen-sensitized
individuals include female gender, adulthood, a long history of birch pollen allergy, a family history of
atopy, and lack of desensitization with birch pollen vaccine [10].
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POLLEN SOURCE FRUIT VEGETABLES OTHERS

BIRCH Apple
Peach
Cherry
Almond

Celery
Carrot
Potatoe

Soybean
Bean sprout
Peanut
Hazelnut

MUGWORT Mango
Kiwi

Celery
Carrot

Peanut

RAGWEED Melon
Watermelon
Banana

Zucchini
Cucumber

-

TIMOTHY GRASS Melon
Watermelon
Kiwi
Orange

Potatoe
Tomatoe
Celery

Peanut

Table 1. Foods reported to be associated with pollen types in OAS [11].

COMPARISON

Compared to other allergic diseases, OAS demonstrates a unique epidemiological profile in terms of
age, gender, and geographic distribution. Allergic rhinitis (AR) is significantly more common –
affecting up to 18% of the adult population worldwide [12]. This condition often develops in
childhood or adolescence, initially more frequently in boys, while in adulthood it is more prevalent in
women, which mirrors the gender pattern observed in OAS [13]. While OAS symptoms are triggered
by foods in pollen-sensitized individuals, AR is primarily induced by inhalant allergens. Notably, AR
is a well-documented risk factor for the development of OAS [14].

Allergic asthma also shares an atopic background with OAS, although it differs in severity and
epidemiological characteristics. According to WHO data, asthma affects over 262 million people
globally, with the highest prevalence in highly developed countries. Asthma often begins in early
childhood, initially more common in boys, though women predominate in adulthood [15].

Atopic dermatitis (AD), another related allergic disease, usually begins in early childhood and often
precedes the development of AR or asthma as part of the so-called atopic march[16]. It is estimated
that AD affects approximately 20% of children and 10% of adults, with the highest prevalence in
industrialized countries [17]. In contrast to OAS, which usually appears later and requires prior
sensitization to pollens, AD is often the first manifestation of atopy. Both conditions are associated
with genetic and environmental factors, but AD is more strongly linked to skin barrier dysfunction,
often due to filaggrin gene mutations [18].

In summary, OAS holds a unique place among allergic diseases – it mainly affects adults, particularly
women, and requires prior exposure to pollen allergens. By comparison, AR, asthma, and AD usually
develop earlier, vary in geographic distribution, and result from a broader spectrum of genetic and
environmental factors.
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ETHIOPATHOGENESIS

OAS is primarily observed in patients previously sensitized to inhalant allergens. Antigen-presenting
cells process the allergen and present it to naive Th cells. These Th cells then differentiate into Th2
cells, which release cytokines such as IL-4, IL-5 and IL-13. IL-4 and IL-13 promote the production of
allergen-specific IgE antibodies. IL-5 contributes to the recruitment and activation of eosinophils,
which intensifies local inflammation. The IgE antibodies bind to mast cells and basophils, priming
them for re-exposures. Subsequent contact to the allergen causes their degranulation and histamine
release which results in localized allergic symptoms [19].

Proteins involved in the pathogenesis of OAS are categorized into three major protein superfamilies:
the PR-protein family, the cupin superfamily, and the prolamin superfamily. The prolamin family is
further divided into 2S albumins and lipid transfer proteins (LTPs) [20].

The PR-protein family plays a significant role in the pathogenesis of OAS, with the PR-10 subfamily
being particularly important. One of the major birch pollen allergens, Bet v 1, is a PR-10 protein and
serves as a primary sensitizer. Its homologous proteins in foods— Mal d 1 (apple), Pru p 1 (peach),
Gly m 4 (soy)—are responsible for OAS symptoms in patients with birch allergy [21]. PR proteins are
thermolabile so they loose their allergenic potential when exposed to heat [22].

LTPs (Mal d 3 in apple, Pru p 3 in peach) are heat- and digestion-resistant allergens capable of
inducing severe reactions [20] .These proteins are recognized as important markers of OAS severity
[22].

Another group within the prolamin family—the 2S albumins—play a limited role in OAS
pathogenesis, as no aeroallergen has been found to act as a primary sensitizer [20].

The cupin family includes a diverse range of proteins, however, like 2S albumins, no aeroallergens
have been identified as primary sensitizers [20].

Profilins cross-react mostly between pollens (Phl p 12 in grass, Amb a 8 in ragweed) and foods (Cuc
m 2 in melon, Api g 4 in celery). Like PR-10 proteins, profilins are thermolabile and mostly cause
localized symptoms. Relevant profilins include Ana c 1 (pineapple), Api g 4 (celery), Ara h 5 (peanut),
Dau c 4 (carrot), and Cor a 2 (hazelnut) [20].

Recent studies suggests that the gut microbiota plays a significant role in modulating food allergen
cross-reactivity reactions [23]. Dysbosis has been linked to increased allergic sensitivity, while
presence of beneficial microbes (Lactobacillus, Bifidobacterium) promote Treg development and IgA
production. Microbial metabolites, especially short-chain fatty acids reinforce epithelial tight junctions
which prevents the antigens from translocating into the bloodstream. SCFAs also promote the
differentiation of regulatory T cells which helps with sustaining the immune tolerance [24].

CLINICAL ASPECTS

OAS manifests in varying ways depending on the individual. The symptoms usually appear quickly
after consuming foods that trigger the reaction, often within minutes, and are characterized by itching
or a burning sensation in the lips, mouth, ears, and throat. In some instances, there may be redness
around the mouth (perioral erythema) and widespread hives. Extra-oral symptoms may also presents
as breathing difficulties, the development of a rash, or low blood pressure. Generally, the symptoms
are mild and resolve within minutes to half an hour, though in some cases, more generalized
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symptoms, such as nausea, vomiting, stomach pain, diarrhea, eczema, asthma, hives, swelling of the
throat, or, in rare cases, anaphylaxis [25].

Pastorello et al. proposed a classification of OAS reactions into four levels of severity: (I) mild
symptoms limited to the mouth, (II) both oral and gastrointestinal symptoms, (III) oral and systemic
reactions like hives, swelling, nasal issues, and asthma, and (IV) life-threatening reactions such as
swelling of the larynx and shock [25].

DIAGNOSTIC PROCESS

Current diagnostic approaches for OAS involve an in-depth medical history, skin prick testing (SPT),
and serological testing for specific IgE (sIgE). OAS is generally diagnosed by taking a history from
the relevant patients, performing a skin prick test, and measuring serum levels of allergen-specific IgE
antibodies [26]. While SPT is commonly used, its reliability is limited due to variability in extract-
based reagents. The gold standard for diagnosing food allergies in OAS patients remains the double-
blind, placebo-controlled food challenge (DBPCFC), though it is contraindicated in individuals with a
history of severe reactions. The basophil activation test (BAT) offers a functional assessment of
allergen sensitivity and severity prediction, but its complexity restricts its use to specialized
investigations. Serological testing with singleplex and multiplex systems provides a safe and
accessible diagnostic tool, particularly when using purified allergenic molecules rather than extracts.
This molecular-based approach enhances precision medicine by identifying specific allergens,
assessing cross-reactivity, and predicting potential severity, thus enabling personalized patient
management [23].

TREATMENT

Treatment of OAS requires a personalized approach, as the symptoms result from cross-reaction
mechanisms between pollen and food allergens and may occur with different intensity in each patient.
Strategy related to the management of OAS included prophylactic measures aimed at preventing
symptom development, pharmacotherapy and immunotherapy. In most cases, OAS does not require
the implementation of pharmacotherapy and can be well-controlled by providing effective patient
education [27].

Preventing the development of OAS is primarily associated with avoiding allergen sources. However,
this approach remains controversial, as allergic reactions often result from cross-reactivity with
airborne allergens. Patient education plays a vital role, focusing on proper food preparation and the
influence of thermal processing on allergenic potential. For example, cooked fruits or vegetables may
be well-tolerated, whereas roasted peanuts often become more allergenic [27]. Patients should also be
advised to carefully examine the labels of processed foods, as these may contain hidden allergens.
These challenges can lead to excessive and unnecessary avoidance of various products due to concerns
about allergic reactions, which can result in nutritional deficiencies and reduced quality of life.
Therefore, it is recommended to adjust the strategy to the patient's individual needs, including severity
of symptoms, dietary preferences and nutritional requirements [19].

Pharmacological treatment is recommended for patients with moderate, localized symptoms to shorten
the duration of discomfort and improve quality of live. H1-receptor blockers or glucocorticosteroids
can help alleviate symptoms such as pruritus and swelling. New generation antihistamines are
typically used during the peak season for pollen allergies (when the risk of cross-reactivity is increased)
or before consuming allergy-triggering foods. Non-sedating drugs such as loratadine, cetirizine or
fexofenadine are preferred in management of OAS syndrome due to their safety profiles [19,28].
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It should also be noted that comorbidities, such as bronchial asthma or atopic dermatitis, may
contribute to a more severe course of food allergic reactions. Proper management and control of these
conditions are essential in mitigating the severity of allergic symptoms [29].

The only causative treatment in allergies is allergen-specific immunotherapy (ASIT). The aim of this
therapy is to induce immunological tolerance and provide anti-inflammatory effects by modifying the
inflammatory mediators involved in allergic responses. While ASIT is a well-established and effective
therapy for patients with inhalant allergies, there is currently insufficient evidence to support its use in
patients with OAS caused by cross-reactivity with airborne allergens in the absence of respiratory
symptoms [27,30,31]. However, in recent years ASIT has gained increasing relevance in management
of pollen-food allergy syndrome, especially in cases where allergy symptoms significantly impaired
patients’ quality of life [19,30,32,33]. It should be emphasized that ASIT carries the risk of
complications, such as localized skin reactions accompanied by pain and swelling in subcutaneous
administration, and, in rare cases, life-threatening anaphylactic shock [34,35,36].

ANAPHYLAXIS

A growing body of research indicates that OAS can occur across all age groups, with a substantial
proportion of affected adults experiencing systemic and anaphylactic reactions [37].

The most common triggers of anaphylaxis in OAS are peanut, followed by apple, walnut, pine nut,
peach, and ginseng. A significant association was observed between anaphylaxis and sensitization to
alder, hazel, willow, poplar, timothy, and ragweed [38].

In the treatment of anaphylactic shock, proper assessment of symptom severity is essential to initiate
treatment promptly[39]. Early administration of epinephrine improves hospitalization rates and
reduces mortality. The injection site for epinephrine is the mid-thigh's anterolateral aspect. The
recommended dose is 0.01 mL/kg (0.01 mg/kg), with a maximum single dose of 0.5 mL (0.5 mg) for
patients aged 12 years and older and 0.3 mL (0.3 mg) for those under 12 years [40]. If symptoms
persist despite multiple intramuscular adrenaline injections (approximately three doses), continuous
intravenous administration should be considered [41].

CONCLUSIONS

The literature analysis clearly indicates that oral allergy syndrome (OAS) constitutes a significant
challenge in contemporary allergology. The results of this review suggest that differences in the
regional prevalence of OAS are primarily due to the varied occurrence of airborne allergens. The
pathophysiology of OAS based on thermolabile PR-10 proteins usually limits symptoms to the oral
mucosa; however, reactivity to proteins resistant to digestion and temperature carries a real risk of
systemic anaphylaxis. The evolution of diagnostic methods indicates the need to move away from
classical skin tests.

In summary, OAS requires an integrated approach combining molecular allergology with personalized
medicine, and future research should focus on developing standardized diagnostic protocols and
assessing the long-term effectiveness of modern forms of immunotherapy in reducing food
hypersensitivity, in order to improve patients' quality of life and ensure their safety.
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