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Adverse food reactions by skin contact

In addition to ingestion, adverse reactions to food can
occur through inhalation, nonoral mucous membrane
contact, or skin contact (1). The latter route has been
well recognized in numerous occupational settings (2).
On the other hand, nonoccupational skin contact is
more difficult to suspect, particularly when the clinical
manifestation is not clearly a classic allergic reaction.
The diagnosis can be further complicated when the
allergen is not the principal food but rather a food
additive or a contaminant.

Exposure setting

Occupational exposure by skin contact can occur at
numerous workplaces that deal with food (Table 1).
Non-occupational or sporadic exposure primarily occurs
at home or wherever a person comes in contact with food.
Exposure can be direct, with the food itself, or indirect,
through an article that has been contaminated with the
food. Indirect, hidden, or trivial exposures can be difficult
to discover.

Manifestations

Adverse reactions to food by skin contact are manifested
mostly at the site of contact, but can be generalized in the
skin or in another remote organ (Table 2).

Dermatologic manifestations

Immediate skin reactions usually occur within minutes to
a few hours after exposure and can be in the form of
urticaria/angiedema or dermatitis of various types. Late
reactions typically present as allergic contact dermatitis.

Contact urticaria/angiedema

Lipophilic allergens can gain access to the dermis through
the hair follicles and cause an immediate-type [immuno-
globulin E (IgE) -mediated] reaction manifested as
urticaria (± angiedema), often locally but it can be
generalized (3–5). The latter may be attributed to
circulating allergen or to circulating mediators released
at the site of contact. The medical history is often
diagnostic. Serum-specific IgE antibodies are usually
elevated. Skin testing by epicutaneous contact or by
prick is positive when the proper allergen is used. Some
foods may contain histamine or other vasoactive amines
(e.g. sauerkraut, pineapple, red wine, yeast, aged cheeses,
pickled herring, and contaminated tuna), or may cause
direct histamine release from the mast cells without the
presence of specific IgE antibodies (e.g. strawberries,
tomato, pineapple, and alcohol) (6,7).

Nagano et al. (8) reported three cases of localized
contact urticaria to crustaceans. Interestingly, the skin
test was negative to commercial extracts but positive to
fresh extracts. In one patient, the urticaria occurred on
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contact with the shell of the shrimp but not with its
meat.
In a series of 197 children allergic to fish by ingestion,

Dominguez et al. (9) reported that 29 (15%) had localized
or generalized urticaria following skin contact. The age of
onset by skin contact was later than by ingestion. In 17
(59%) children, the reactions occurred even after indirect
contact, i.e. touching a fish-contaminated article, such as
napkins, eating utensils, or the fingers of another person.
One of my patients is a child who had recurrent
anaphylaxis upon eating minute quantities of shrimp or
fish (10). He had developed generalized urticaria by
touching those foods or by being merely present in the
vicinity of those foods, whether fresh or cooked.
In our series of patients with severe food allergies by

skin contact (11), an infant had facial angiedema after
rubbing his face with his hand that was contaminated
with peanut butter from another child’s hand. Another
infant developed generalized urticaria after his brother
ate peanut butter and touched his bare leg. In some
instances, the indirect exposure through skin contact can
be difficult to detect. In a report on two peanut-sensitive
school children (12), a few episodes of facial urticaria/
angiedema occurred when playing basketball. No recur-
rences were noted once the ball was washed before the
game and the other players washed their hands if they ate
peanut butter.

Kissing is being increasingly recognized as a common
method of indirect contact (skin or oral mucosa) with
food allergens. This was noted in some of our milk-
sensitive infants (11) as well as in reports by other
authors. In a series of 379 subjects with self-reported food
allergy, 20 (5.3%) reported reactions by kissing (13). The
implicated foods were mostly peanuts and tree nuts. Four
subjects continued to react though their partners had
their teeth brushed.

Irritant contact dermatitis

Irritant contact dermatitis is the most common adverse
reaction to foods, particularly among food handlers (14–
16). The most common irritant foods are spices, garlic,
onion, citrus fruits, potato, pineapple and carrot. It
usually develops after chronic exposure, particularly in
areas of wet skin. It primarily affects the hands, but can
be limited to the finger tips. It appears as erythematous
scaly eruptions that may be difficult to differentiate from
chronic allergic contact dermatitis.

Phototoxic contact dermatitis

Food-induced phototoxic cutaneous reactions are typic-
ally caused by exposure to sunlight of the skin areas that
had contact with the food. The most commonly implicated
foods are celery, lime, lemon, parsley, parsnip, fig and
spices. These foods contain furocoumarines, specifically
bergamot (5-methoxypsoralen), that upon exposure to
UVA induce a local reaction (16). The eruption is primarily
erythematous and can be associated with vesicles or bullae.
It appears after 1–2 days and subsides in a few to several
days leaving a hyperpigmentation that may last for a few
weeks. The occurrence of this type of reaction is increasing
in individuals who apply perfumes and cosmetics that
incorporate bergamot-containing spices (17).

Protein contact dermatitis

The term protein contact dermatitis was proposed in 1976
by Hjorth and Roed-Petersen (18) in referring to a
particular form of contact dermatitis (not urticaria) that
developed rapidly (within 30 min) in food handlers after
contact with the offending food protein. The most com-
monly implicated foods are raw seafood, and less com-
monly meats, vegetables, fruits and spices (5,16,19,20).

The affected skin area is eczematous, with erythema
and vesiculation. Although the clinical picture and biopsy
findings are consistent with eczema, patch testing is
negative.

These patients are often atopic and show positive skin
prick test or specific IgE antibodies to the offending food.
The underlying mechanism of this reaction is perhaps a
combination of immediate (type I) and delayed (type IV)
hypersensitivity reactions, possibly together with an
irritant component (5,16). Some authors believe that

Table 1. Settings for food skin contact

Exposure setting
A. Occupational

Farms
Food Industry
Restaurants
Grocery stores
Food handling

B. Non-occupational
Homes
Schools
Other

Mode of contact
a. Direct
b. Indirect

Table 2. Manifestations of adverse reactions to food by skin contact

A. Dermatologic manifestations
1. Immediate reactions

Contact urticaria/angiedema
Irritant contact dermatitis
Phototoxic contact dermatitis
Protein contact dermatitis

2. Delayed reactions
Allergic contact dermatitis

B. Nondermatologic manifestations
1. Respiratory
2. Systemic anaphylaxis
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IgE antibodies bound to cutaneous Langerhans cells
possibly mediate protein contact dermatitis (21,22).

Allergic contact dermatitis

When a contactant sensitizes T cells, re-exposure to the
same allergen initiates a cell-mediated (type IV) reaction. A
localized eczematous rash develops within 6–48 h and
abates within several days. Typically, the patch test is
positive but not the skin prick test or the serum-specific IgE.
The most commonly involved foods are vegetables,

fruits and spices (5,16). Garlic and onion seem to be the
most common (14,23,24), followed by other foods, such
as citrus fruits, artichoke, asparagus, broccoli, cauli-
flower, celery, chicory, endive, lettuce and mango (25–28).
The major allergens in garlic are diallylsulfide and to a

lesser extent allylpropyldisulfide and allicino (29,30).
There is no significant cross-reactivity between garlic
and onion (23) but patients sensitized to onion may react
to tulip and hyacinth flowers (31). The allergen in
mustard is allylisothiocyanate which is also found in
horseradish, cabbage, broccoli, cauliflower, watercress,
kale and brussel sprouts (32). The sensitizing allergen can
be an exogenous substance added as a preservative (e.g.
benzoic acid and sorbic acid), a flavoring agent (e.g.
vanillin, cinnamic aldehyde, and Balsam of Peru), or an
antioxidant (e.g. butylated hydroxyanisole and butylated
hydroxytoluene) (5).
Patients who have allergic contact dermatitis are at risk

of developing �systemic allergic contact-type dermatitis� if
they ingest the offending allergen in sufficient quantities.
The eruption may be limited to the previously involved
sites or it may become generalized. It appears several
hours to a couple of days after ingestion and subsides
within several days (16,33).
This type of reaction has been related to the ingestion

of garlic, onion, certain herbs, quinine tonic water and
certain spices (33). It has occurred from cashew nutshell
oil which cross-reacts with the oleoresin in mango peel,
gingko, poison ivy and poison oak (34,35). It has been
caused also by food preservatives (e.g. parabens and
Balsam of Peru) (33) and emulsifiers (e.g. gums and
propylene glycol) (36). Cross-reactivity exists between
Balsam of Peru and cinnamon, clove, orange peel, vanilla
and eugenol (37). Although skin contact with nickel-
containing foods has not been reported to initiate
sensitization, patients who are already sensitized to nickel
may develop systemic eruption after the ingestion of
foods that contain nickel (33,38,39).

Non-dermatologic manifestations

Respiratory reactions, whether allergic or irritative, are
much more likely to occur through inhalation than by skin
contact. In the series reported by Dominguez et al. (9), of
29 children who reacted to fish on skin contact, one child
had wheezing in addition to urticaria. Bronchospasm

secondary to food allergy by skin contact is more likely to
occur as a part ofmultiple system involvement, i.e. systemic
anaphylaxis. Systemic reactions to food by skin contact are
more common in children with atopic dermatitis (40,41) or
when food is applied to inflamed skin. There are two case
reports (42,43) of milk-sensitive infants who developed
systemic anaphylaxis following the application to an
inflamed skin diaper area of an ointment that contained
just 5% calcium caseinate. Interestingly, caseinate was
among the 11 ingredients listed on the label of the outer
paper box but not among the contents listed on the
ointment tube itself. Peanut-allergic patients should be
cautioned against dermatologic preparations that contain
peanut oil unless the latter is of a �refined� quality (44). One
of our milk-sensitive infants, while bathing in the bathtub,
developed acute urticaria and upper respiratory symptoms
after a few drops of cow’s milk were accidentally spilled in
the bath water by a younger brother (11).

Causative allergens in food

In occupational cases, the offending food depends on the
occupational setting (2,14,18,23,26,28). In sporadic cases,
particularly in children with atopic dermatitis, the most
commonly involved foods are egg, milk, fish and peanut
butter (9,11,40,41). It is worth noting however, that when
an adverse reaction develops following skin contact with
food, the specific causative agent may not be the principal
food itself. With the increasing consumption of commer-
cially prepared foods, one has to suspect additives and
potential contaminants (Table 3). Several thousand
substances are used as additives in various countries. A
very large number of them is widely used in the food
industry for various purposes (16,45,46). In the United
States, approximately 3000 additives are on file with the
Food and Drug Administration; 1755 of which are
regulated (47). In addition to the difficulty in obtaining
such substances, they may not be listed on the food label.
Furthermore, skin testing and in vitro tests are of very
limited diagnostic reliability, except for patch testing for
allergic contact dermatitis. Contaminants of foods can
complicate the process of identifying the offending agent.
They can be extrinsic or naturally occurring (39,48).

IgE sensitization by skin contact

Whereas skin contact is known to be the primary route
for cell-mediated sensitization, its role in inducing de novo
IgE sensitization is not clear. Lantner et al. (49) reported
the case of systemic anaphylaxis in a 60-year-old woman
after eating a psyllium-containing cereal for the first time.
Her only previous exposure to psyllium was through
dispensing as a nurse a psyllium-containing laxative
4 years earlier, without any symptoms. She showed a
positive-skin prick test to psyllium. Her basophils
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released increased histamine upon exposure to psyllium, a
response that was suppressed after desensitization of cells
with anti-IgE. Such clinical evidence of IgE sensitization
by skin contact has been supported by experimental
studies in mice.
Spergel et al. (50) demonstrated that the application

of ovalbumin to the shaved skin of mice induced a rise
in serum total IgE and ovalbumin-specific IgE, locali-
zed allergic dermatitis, and airway hyper-responsiveness

to a single ovalbumin aerosolization. In a more recent
similar study, Hsieh et al. (51) reported that mice which
had been epicutaneously sensitized with ovalbumin
showed a substantial rise in specific IgE and some rise
in specific IgG1 antibodies. They also developed ana-
phylaxis and increased plasma histamine following
intragastric challenge with ovalbumin. Jejunal as well
as lung biopsies taken 6 h post-challenge showed
inflammatory reactions. Also the spleen cells cultured
with ovalbumin showed an increase in interleukin-5
production but not interferon-c. Their findings indicate
that epicutaneous sensitization can induce T helper type
2 systemic sensitizations.

Conclusion

Skin contact with food is very common in a wide variety
of occupational and nonoccupational settings. Such an
exposure can cause irritant or immunologic reactions.
The latter can be of the immediate IgE-mediated or of the
cell-mediated types. They particularly occur in children
with atopic dermatitis and can be localized or systemic.
The latter can be life-threatening, even from trivial
exposures. Furthermore, there is evidence to indicate
that skin contact with food can induce de novo systemic
sensitization.
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Table 3. Allergens in foods that may cause reactions by skin contact

A. Foods
Raw or processed vegetables, fruits, herbs, meats (beef, pork, lamb, seafood,
fish, poultry)

B. Additives (common examples)
1. Spices:

bay leaves, cayenne pepper, cinnamon, clove, laurel, nutmeg, vanilla
2. Preservatives

benzoates, nitrites, nitrates, parabens, salicylates, sorbic acid
3. Antioxidants:

butylated hydroxyanisole, butylated hydroxytoluene, citric acid, ethylene
diamine, propyl gallate, sulfiting agents, tetraacetic acid, tocopherols,

4. Stabilizers:
gums, waxes, carrageenan

5. Emulsifiers:
lecithin, propylene glycol

6. Dyes:
a. azo dyes: allura red amaranth, ponceau, tartrazine, sunset yellow
b. non-azo dyes: annatto, brilliant blue, erythrosine, indigotine
c. natural dyes: carmine. saffrons, tumeric

C. Contaminants
1. Exogenous:

fertilizers, fungicides, insecticides, herbicides, lead, mercury
2. Naturally occurring:

histamine, serotonin, tyramine, nickel
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