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Abstract Objective: Even though occupational protein
contact dermatitis is not an uncommon ®nding in occu-
pational dermatology, reports about multiple sensitiza-
tions are rare. High-molecular-weight substances such as
proteins can pass the epidermis only if it is damaged and
cause a sensitization. In a high percentage of cases,
atopic dermatitis might be the cause of this damage but
cannot be regarded as the only cause. An interesting case
is presented that was carefully worked up. Methods:
Scratch, intracutaneous, and prick or prick-to-prick tests
with native occupational allergens were performed as
single tests. The patient was patch-tested with the Eu-
ropean Standard Series. The determination of allergen-
speci®c IgE was performed by ImmunoCAP. The results
were subdivided into six classes. In addition, oral prov-
ocations with relevant allergens were performed. Results:
The skin tests showed positive type I allergies to beef,
lamb, horse, and pork meat, to pork and horse blood as
well as to rye and wheat ¯our, raw potato, and pasta.
Weak positive reactions could be found for fowl, duck,
goose, and turkey in intracutaneous testing. The
ImmunoCAP showed elevated speci®c IgE values for
pork meat, raw potato, and rye and wheat ¯our. The oral
provocation did not show any systemic or skin change.
Conclusions: This case report demonstrates how an ini-
tial case of contact urticaria turns into protein contact
dermatitis. It shows that the diagnosis can be made by
means of scratch or prick tests with native occupational
allergens. The determination of allergen-speci®c IgE by
ImmunoCAP might be helpful, but a negative result does
not exclude protein contact dermatitis.
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Introduction

Protein contact dermatitis has been reported in many
di�erent occupations, mostly in individuals dealing with
meat, such as cooks, bakers, butchers, veterinary sur-
geons, slaughtermen and ®sh-factory workers [5, 7, 10,
11, 14, 17, 18]. Besides being tested for meat, it is im-
portant that such workers also be tested for the epithelia
of animals when relevant [8]. A recent publication of the
occupations most commonly associated with contact
dermatitis in Finland has shown that cooks, chefs, and
cold-bu�et managers are in the fourth position with
regard to the frequency of this disease [12].

Frequently there is a positive personal and/or family
anamnesis for atopy. However, other conditions may
also be responsible for the ability of high-molecular-
weight substances to pass the epidermis and lead to a
sensitization. It is not uncommon that contact urticaria
is associated with irritant contact dermatitis, as the latter
helps the allergen to penetrate.

Type I allergies to di�erent meats have previously
been reported, but to our knowledge there is no report in
which a sensitization to di�erent kinds of meat is ac-
companied by a sensitization to meat and vegetables.

Case report

A 47-year-old man presented with a 2-year history of
dishydrotic dermatitis on his ®ngers, turned to
hyperkeratosis and blur-bordered rhagades (Fig. 1). He
also reported a wheal and ¯are response to working with
di�erent kinds of meat. The symptoms were so severe
that he could not carry on in his profession for more
than 6 weeks. The patient works as a cook in his own
pizzeria and has reported an improvement during va-
cation. Topical medications, including corticosteroid
creams, lotions, and ointments, provided intermittent
temporary relief. Because of the severity of his symp-
toms the patient was sent for allergologic investigation.
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The patient had experienced known epicutaneous
sensitizations to neomycin, balsam of Peru, and ethyl-
enediaminehydrochloride. His personal history revealed
that he had had asthma since the age of 25 years and
allergic rhinitis until about 25 years ago. It is known that
his father also su�ered from asthma.

Patient and methods

Skin testing

Skin-prick tests (SPT) were performed as single tests using com-
mercial extracts in glycerol (Alyostal, StallergeÁ nes Laboratories,
France) applied to the volar side of the forearm with a standardized
prick-test needle (Stallerpoint). Our atopy screening included ex-
tracts of Dermatophagoides pteronyssinus and D. farinae; Candida
albicans, Penicillium, Cladosporium, Aspergillus, Alternaria, grass
mix, rye, mugwort, birch, alder, and hazel pollen; cat, dog, and
horse hair; and cow's milk and egg proteins.

The i.c. skin tests were performed using allergens supplied by
the same manufacturer as were the SPT, diluted 1:1000 in water.
The results of SPT and i.c. skin tests were evaluated at 20 min, and
the positive results were graded in the following manner according
to Dreborg [3]: diameter of the wheal 3±5 mm (+), wheal 5±10 mm
(++), and wheal 10±15 mm (+++). Prick-to-prick and scratch
tests [3] were performed with native allergens and evaluated in the
same manner.

The patient was patch-tested with the European Standard Series
and with a corticosteroid series using Finn chambers on Scanpore
®xed to the back for 48 h (all allergens from Hermal, Reinbek,
Germany). This test was performed according to the recommen-
dations of the International Contact Dermatitis Research Group
[2].

IgE analyses

Total and speci®c serum IgE was determined using ImmunoCAP
(carrier-polymer) technology (IgE-FEIA and RAST-FEIA, res-
pectively; Pharmacia CAP system, Uppsala, Sweden) according to
the manufacturer's recommendation. The RAST results, expressed
in kilounits per liter, were subdivided into six classes, whereby
concentrations of less than 0.35 kU/l represented a negative result
(class 0).

Results

The SPT atopy screening was positive for dog and horse
hair, grass mix, rye, and cow's milk. Negative SPT were
obtained for Dermatophagoides pteronyssinus and
D. farinae; Candida albicans, Penicillium, Cladosporium,
Aspergillus, Alternaria, mugwort, birch, alder, and hazel
pollen; cat hair; and cow's milk and egg proteins. All
other skin test results obtained with occupational aller-
gens and CAP technology are listed in Table 1 (Fig 2).

Patch testing did not show any positive reaction. An
oral provocation with raw and cooked potato, rice,
lamb, and beef meat (also in the raw form as tartar) did
not show any systemic or skin change. The total IgE
level was 700 kU/l. With regard to the prick, prick-to-
prick, i.c., scratch, and CAP test results, protein contact
dermatitis with immediate-type sensitization to di�erent
kinds of meat, wheat and rye ¯our, pasta, and potato
was diagnosed.

Table 1 Results of di�erent skin tests and speci®c IgE determination by CAP (n.d. Not determined)

Substance Pricka i.c.a Prick-to-prickb Scratchb CAP

Beef meat ++ n.d. B ++ Class 0
Pork meat ++ n.d. B +++ Class 1 (0.42 kU/l)
Pork blood n.d. n.d. n.d. +++ n.d.
Lamb meat +++ n.d. B ++ Class 0
Horse meat n.d. +++ B + Class 0
Horse blood n.d. n.d. n.d. +++ n.d.
Fowl B + n.d. n.d. Class 0
Duck B + n.d. n.d. n.d.
Goose B + n.d. n.d. n.d.
Turkey B ++ n.d. n.d. n.d.
Rye ¯our +++ n.d. n.d. n.d. Class 4 (17.5 kU/l)
Wheat ¯our + n.d. ++ n.d. Class 3 (12.0 kU/l)
Potato (raw) B + +++ ++ Class 3 (11.0 kU/l)
Potato (cooked) n.d. n.d. B n.d. n.d.
Pasta n.d. n.d. n.d. +++ n.d.

a Commercially available allergens
b Native allergens

Fig. 1 Detail of the index ®nger in a patient with protein contact
dermatitis
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Discussion

Occupational contact dermatitis is quite common in
cooks and other kitchen personnel. Hjorth and Roed-
Petersen [6] showed for the ®rst time for this speci®c
occupation that not only haptens but also proteins can
induce acute dermatitis via a type-I hypersensitivity
mechanism. Such a particular kind of contact dermatitis,
due not to a hapten but rather to a protein that elicits an
immediate positive weal and ¯are reaction on prick or
scratch testing, is called protein contact dermatitis. This
means that proteins must be capable of penetrating the
skin surface and that a type I allergy can turn into
contact dermatitis with urticaria. In certain conditions,
such as irritant contact dermatitis or atopic eczema, this
penetration might happen more easily than in normal
skin.

Besides the positive atopy prick test, screening of the
total and speci®c IgE values con®rmed the atopy of our
patient. According to Janssens et al. [9], only 50% of
all reported patients with protein contact dermatitis
had an atopic predisposition, which allows the con-
clusion that there are other similarly skin-a�ecting
conditions.

Usually, protein contact dermatitis presents as
chronic eczema, with episodic acute exacerbation oc-
curring a few minutes after contact with the o�ending

allergen. The hands are the most commonly a�ected
site [10]. Our case can be clearly classi®ed according
to the following criteria of Veien et al. [14] for protein
contact dermatitis: eczema following contact with the
causative substance and a positive scratch test and/or
RAST response to that substance. In our case the
CAP test for di�erent kinds of meat was negative,
indicating the greater importance of the prick-to-prick
and/or scratch test, as a negative CAP result does not
exclude protein contact dermatitis [1, 16]. As patch
tests for the protein allergen in protein contact der-
matitis are described as being negative, they were not
performed in our case. However, some authors sug-
gest that these tests are negative only because large
molecules cannot penetrate the skin unless it is dam-
aged [4, 13]. Janssens et al. [9] have divided the
causative proteins into four groups: fruits, vegetables,
spices, and plants; animal proteins; grains; and en-
zymes.

A case of sensitization to di�erent kinds of meat
has recently been reported [15]. However, our patient
su�ered allergic responses to substances from three of
these groups. To our knowledge, no case has thus far
been reported in which such a broad spectrum of
sensitization is present. Therefore, in every case of
occupationally related contact dermatitis a careful
allergologic evaluation of type I allergies should be
performed.
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