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Summary

Oral allergy syndrome (OAS) or pollen—fruit allergy syndrome represents a mucosal
allergic contact urticaria in people sensitized to common pollens, due to IgE cross-
reactivity between homologous pollen allergens and various plant foods. It is the most
prevalent food allergy, affecting millions of people with respiratory allergies. Usually,
symptoms are mild, self-limiting and localized to the oropharyngeal mucosa, although
they may sometimes become generalized and life-threatening. Although patients
usually recognize the offending foods, diagnosis may sometimes be complicated.
Several clinical syndromes and association between pollens and plant-derived foods
have been described. Crossreactivity on the basis of stringent immunological and
allergological criteria can also occur in people without pollen sensitization or
concomitant respiratory allergies, as in latex—fruit syndrome. The term ‘food contact
hypersensitivity syndrome’ (FCHS) is proposed in this paper for the first time, to include
all mucosal hypersensitivity reactions presenting with contact to food (both
immunological and nonimmunological), whether due to crossreactivity with
homologous plant-derived allergens or not. At this time, prophylaxis and treatment
can only be attained by avoidance, even when symptoms are mild, with consequent
impairment in quality of life. A better understanding of the pathophysiological
mechanisms of FCHS and food allergy in general is essential for deeper insights and
future emergence of effective therapies.

These symptoms are a type I hypersensitivity immu-

Introduction

Many patients with respiratory allergies to common
pollens (pollinosis) experience tingling, pruritus, ery-
thema or angio-oedema of the lips, tongue and soft
palate after contact of the oral cavity with a variety of
plant-derived foods, but not after ingestion. These
clinical features characterize oral allergy syndrome
(OAS).' They may not be restricted to the oropharyn-
geal mucosa, but may also include the gastrointestinal,
respiratory or even cardiovascular systems.
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nological analogue of a mucosal allergic contact urti-
caria reaction, caused by crossreactivity between
homologous pollen and food allergens. Several syn-
dromes have been described, such as birch—fruit, celery—
mugwort—birch or celery—-mugwort—spice.

‘Pollen—food allergy syndrome’ (PFAS) has been
proposed as an alternative, more generic term to OAS,
as OAS focuses on symptoms occurring in the oral
cavity.” Crossreactivity on the basis of stringent immu-
nological and allergological criteria can also occur in
people without pollen sensitization, as in latex—fruit
syndrome.> Therefore, we propose the term ‘food
contact hypersensitivity syndrome’ (FCHS), to include
not only PFAS and latex—fruit syndrome but also all
mucosal hypersensitivity reactions presenting with
contact urticaria to food (both immunological or non-
immunological), whether due to crossreactivity to
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Figure 1 Food contact hypersensitivity syndrome includes all mucosal hypersensitivity reactions presenting with contact urticaria to food
(both immunological or non-immunological), relevant to crossreactivity with homologous plant-derived allergens or not, in sensitized or

non-sensitized individuals.

homologous plant-derived allergens or not, in sensitized
or nonsensitized people. This terminology extends not
only to crossreactivity between aeroallergens and
nonplant foods, such as bird—egg syndrome* and the
unusual and curious association between house dust
mites and snails,”> but also to both allergic and
nonallergic contact urticaria (CU). For example, it can
also include nonimmunological reactions (nonallergic
CU) that may occur after contact with some foods
containing histamine or other vasoactive amines (e.g.
pineapple, red wine, aged cheeses, sauerkraut and
pickled herring), or foods that may cause direct hista-
mine release from mast cells without the presence of any
specific IgE antibodies (e.g. tomato, strawberries, pine-
apple and alcohol)® (Fig. 1).

Epidemiology and risk factors

Prevalence of FCHS is influenced by a great variety of
factors and seems to on the increase, with a rising
incidence in respiratory allergies. The most important of
these factors are firstly, the type of sensitization and,
secondly, the crossreactivity patterns (possibly geneti-
cally predisposed) in different geographical regions. The

most common sensitizations found among people with
FCHS in central and north Europe are birch, grasses and
mugwort pollens (Fig. 2), whereas in Mediterranean
countries, sensitization to grasses, parietaria and rag-
weed pollens predominates. A review of 31 cases in
Norwich showed 19% had specific sensitization to silver
birch, 9% to grasses and 5% to mugwort, and 67%
showed multiple sensitizations to these pollens, in
keeping with the known prevalence in northern Europe.
About 20% of sensitized residents in the Mediterranean
region experience FCHS,” and this rate rises up to 50% in
the rest of Europe.® Especially in central Europe, evidence
from epidemiological studies suggests that evidence
based FCHS occurs up to 10% of the general population,
showing the emerging extent of the problem.’

In addition, naturally existing flora, the period of
indigenous efflorescence, and dietary habits also play a
critical role.'” The concentration and distribution of
aeroallergens is also affected by prolonged and modified
pollinating periods and by long-distance transport of
anemophilous pollen (such as birch pollen grains),
which may explain the increased sensitization among
residents in areas thousands of miles from the pollen
sources.'! Onset and duration of the pollinosis period,
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and therefore exposure and sensitization, may also be
explained by environmental factors such as climate
change and extreme meteorological conditions.

© 2008 The Author(s)

Figure 2 The three major sources of pollen related to oral allergy
syndrome and their pollination periods for the UK and Eastern
Europe (main picture shows complete plant; inset is detail of
flowerhead). (a) Betula pendula (silver birch) flowers from the
beginning of April until mid-May in eastern European countries
while pollen concentration generally peaks during mid-April. Main
figure of tree and foliage, inset showing the catkin. (b) Artemisia
vulgaris (mugwort) is a native weed in waste places, waysides and
hedgerows. Although it is able to survive in both cool, dry and in
warm, wet conditions, its pollination period is quite short, lasting
from mid July until the end of August with a peak period during
mid-August. Inset shows detail of its small flowers. (c) Timothy
grass (Phleum pratense) grows on sandy, loamy soils throughout
Europe except the Mediterranean region. Its flowering period starts
at the beginning of May and lasts until September. The highest air
pollen counts can normally be expected during mid-June.

Pathophysiology and clinical implications

Immunology

Circulating IgE antibodies, specific to common pollens
(sIgE), crossreact with structural (identical amino acid
sequence in one or several epitopes) and functional
(antigenic and allergenic properties) homologous plant-
derived food allergens after contact with the oral
cavity.!? These sIgE-allergen complexes are bound to
the surface of mucosal mast cells and basophils, which
release histamine, cytokines and inflammatory media-
tors locally. Sensitization to pollen allergens antedates
and leads to induction of sIgE, which afterwards
crossreacts with homologous food allergens., 213

Crossreactive allergens

Profilins (ubiquitous pan-allergens in plants, e.g. Api g
4 in celery) and allergens homologous to pathogen-
esis-related type 10 (PR-10) proteins (e.g. Bet v 1, the
major allergen of birch pollen) are the two major
plant-allergen families responsible for the majority of
these interactions.'* Lipid-transfer proteins (LTPs)
comprise another important group of allergens, gener-
ally located in the peel of many fruits (such as peach
and plum). Although LTPs are usually responsible for
class 1 food allergies (in contrast with class 2 food
allergies in which the immunological basis is IgE
crossreactivity) they can also demonstrate crossreac-
tivity with pollens.'”

Several clinical syndromes and associations between
pollens and plant derived foods have been described.
Birch pollen crossreactivity with apple, cherry, pear
(Rosaceae fruits) or celery and carrot (Apiaceae vegeta-
bles) are the most common. Crossreactivity can also
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occur in people without pollen sensitization and respira-
tory allergies. Characteristic examples are the bird—egg
syndrome (crossreactivity due to homologous allergens
found in chicken feathers and egg yolk),* the mites—
snails association (crossreactivity due to tropomyosin),’
and the latex—fruit syndrome (crossreactivity related to
profilins)*'® which are molecularly and immunologi-
cally comparable with pollen—plant-derived-food cross-
reactivity. Table 1 presents the most common clinically
related crossreactions.

Effects of heat and digestion

The allergenicity (IgE binding affinity) of most plant-
derived molecules is highly dependent on their tertiary
structure. Thermal processing and exposure to gastro-
intestinal proteases degrade these allergens substan-
tially and irreversibly, abolishing their IgE-binding
capacity immediately.’”'® Thus, consumption of well-
cooked plant-related foods (> 80 °C for a few minutes)
may be tolerated clinically, although this seems not
always to be the case and might explain why cooked
celery’® and roasted hazelnuts®® can still sometimes
induce clinically important reactions.

Although tertiary structure may be susceptible to
cooking and digestion, the primary protein structure,
which is responsible for T cell-mediated reactions, is not
affected. Thus T-cell crossreactivity may still occur and
explain, for instance, exacerbations of atopic eczema
(AE) in children and adults with respiratory allergies
and specific cutaneous crossreactive T cells, even in the
absence of immediate FCHS-related symptoms.?!-

Clinical features

Most patients who report FCHS-related symptoms
(mainly adults) have respiratory allergies (hay fever
and/or asthma) or are at least sensitized to one of the
FCHS-related pollens.?? Characteristic and specific for
this entity are oropharyngeal sensations of pruritus,
tingling and burning, which are sometimes accom-
panied by angio-oedema of the lips, oral mucosa, soft
palate or tongue, during or shortly after eating raw or
uncooked pollen-related foods. At the same time, the
patient may experience hay-fever exacerbation, with
watery itchy eyes, runny nose and sneezing. Handling
the raw fruit or vegetable, peeling it or even touching
the juice may cause the same symptoms or cause
erythema and contact urticaria of the contaminated
skin.23-2%

Symptoms resolve promptly after food is swallowed,
due to rapid proteolytic denaturation by the gastro-

intestinal enzymes. Prior heating of the food is prophy-
lactic for most allergens,'*'”'® with the exception of
nuts?® and sometimes celery.'® Patients with FCHS and
AE may experience eczema exacerbation after consum-
ing even cooked pollen-related foods.!82122

Uncommonly, gastrointestinal symptoms such as
cramps, nausea, vomiting or diarrhoea can occur.
Rarely, life-threatening reactions have been reported,
with angio-oedema of the throat, wheezing, respiratory
distress or anaphylactic shock.'?3> Severe reactions
to most of these cases were attributed to cross-sensiti-
zation with LTPs.,'0"1°

FCHS-related symptoms can occur perennially but
may be more severe during or after the responsible
pollen period (Fig. 2), due to an increase of specific IgE
levels and inflammatory mediator release.

Diagnosis

The diagnostic approach should always start with an
explicit medical history and physical examination.
Evidence of respiratory allergies (hay fever or/and
asthma during a specific pollen season) and history of
symptoms consistent with FCHS provide high positive
and negative predicted values in diagnosis.>® Interest-
ingly, these symptoms are seldom described unless they
are very severe or prompted appropriately during the
medical history.

Secondly, sensitization to the main FCHS-related
pollens should be evaluated using in vitro [specific IgE
with radioallergosorbent testing (RAST) or Immuno-
CAP] or/and in vivo methods [skin-prick testing (SPT)
and nasal provocation tests when needed]. Afterwards,
pollen sensitization results should be correlated with the
relevant foods from the case history that are known to
crossreact (Table 1).

Sensitization to the plant foods in question should be
confirmed, preferably with the prick to prick procedure
(a lancet is pricked into the fresh/raw foods in question
and then into the skin) which is practical and safe,
although not standardized.”® The majority of plant-
derived proteins are difficult to extract and highly labile,
and therefore diagnostic setups using commercially
available extracts for in vitro (RAST) or in vivo (common
commercial SPTs) assays are in many cases unsatisfac-
tory.%” One solution to this problem would be the use of
standardized recombinant food allergens.,*®

Although in vivo and in vitro tests provide high
specificity and sensitivity, they do not necessarily predict
clinical reactions, thus oral food challenges may have to
be considered when the history cannot provide enough
information for the responsible foods (mixed food

© 2008 The Author(s)
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products, ‘junk’ food) or is not typical of FCHS (symp-
toms persisting for hours, heating does not eliminate
them) or when sensitization to either pollens or respec-
tive foods has not been proven.

The procedure includes initial contact of the fresh/raw
food with the lips and oral mucosa, chewing for a couple
of minutes and then spitting out the food. If any of the
described symptoms occur within 15 min, the challenge
is positive. Double-blind placebo-controlled food chal-
lenges are considered the gold standard in food allergies,
but are impractical in suspected FCHS because the fresh
material has to be masked and should not be swallowed
immediately. Precautions should be always taken to treat
serious reactions during food challenges when systemic
symptoms have been reported or suspected.

Differential diagnosis

Although the medical history is characteristic in most
cases, it is important to differentiate between IgE- and
non-IgE-mediated FCHS conditions or other diseases.
Severe systemic reactions or absence of pollen sensiti-
zation suggest classic food allergy irrelevant to cross-
reactivity. Eosinophilic oesophagitis, in which a similar
pathogenesis has been proposed,?® or gastrointestinal
reflux disease can also present with complaints from the
throat. However, food impaction, dysphagia and pro-
longed upper gastrointestinal complaints predominate.
Allergic or irritant contact dermatitis to spices, garlic,
acidic foods or additives should also be excluded.

Management

Most patients are aware of their condition and avoid the
offending foods themselves. The general recommenda-
tion and treatment of FCHS is avoidance of the relevant
foods, even if symptoms are mild. Many patients can
tolerate cooked, baked, microwaved, dried, unripe,
partially ripe or peeled fruits. In these patients, con-
sumption of these forms may be allowed unless systemic
reactions or exacerbations of AE have previously been
reported. Prior antihistamine administration is not
recommended; although it may reduce, but not resolve,
symptoms, it may also mask potential progressively
worsening systemic reactions.>?

Provided that a pollen allergen is responsible for the
crossreactivity with a food allergen, it might be expected
that specific immunotherapy to this pollen could elim-
inate FCHS-related symptoms. This is still under con-
sideration, as results from various trials using
subcutaneous or sublingual immunotherapy are con-
troversial.>! 73

When a systemic reaction occurs for the first time or
after previous localized oropharyngeal reactions, careful
evaluation should also include all potential crossreac-
tive foods. Until then, an elimination diet should include
all relevant food products. In addition, patients should
be educated how and when to use appropriate rescue
medication such as antihistamines and epinephrine,
which they should always carry with them.

Specific precautions should be taken for patients with
FCHS on ulcer-healing drugs. There is evidence sug-
gesting that antiulcer treatment (H,-receptor blockers
and proton pump inhibitors) primes de novo IgE forma-
tion to numerous digestion-labile dietary compounds
including FCHS-related food allergens.>*3> Although
not yet proved, this might increase the risk of more
severe or systemic reactions in these patients.
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