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Abstract

In a survey on work-related skin problems in professional ice hockey players one player developed a severe
patch test reaction with an unexpected complication. The positive reaction to diethyl thiourea was vesiculo-bullous,
oedematous and significantly elevated and a spreading several centimeters outside the test area was noted.
Starting less than 24h after the patch test application, itching erythematous, multiforme-like lesions appeared on the
extremities. The lesions were interpreted as a manifestation of a systemic allergic contact dermatitis secondary to
the patch tested allergen. As systemic corticosteroids are considered as doping, we had to treat him with topical
clobetasol propionate. Systemic allergic contact dermatitis seems to be an extremely rare complication after patch
testing. It has been reported after testing with some textile disperses dyes but not after testing with diethyl thiourea
and is not described as a complication in major textbooks.
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Abbreviations
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Introduction
We are currently performing a survey on work-related skin

problems in professional ice hockey players in 26 teams in Sweden. The
project was approved by the “ethics committee” of the medical faculty,
Lund University. The survey is based on questionnaires answered by
the players in all teams and patch testing of players in 6 teams. One
player developed a severe patch test reaction with an unexpected
complication which is reported in this paper.

Case Presentation
The players in one team were patch tested in the sport center after a

game on a Friday evening. Before the testing standardized questions
were asked about the medical history, a clinical examination of the skin
of the hands, arms, face and neck was performed in all players
independent of the history as well as an examination of those areas
indicated by the individual player’s history. Patch testing was
performed with our baseline series supplemented with a work series
representing the environment of the ice hockey players in the 26 teams
including substances and products such as tapes, protective equipment,
balms and remedies used by the physiotherapist [1]. The 72 patch test
preparations were applied onto IQ Chambers (Chemotechnique
Diagnostics, Vellinge, Sweden), which were attached to the back and
reinforcement was made with Scanpor tape (Norgesplaster A/S,
Vennesla, Norway). The test strips were removed after occlusion for
48h and the tests were read by a dermatologist on day 3 (D3) according
to the International Contact Dermatitis Research Group classification
[2].

Our case, a 35-year-old man, had a history of allergic rhinitis in the
summer time. He had not suffered from any skin disease until the
previous summer, when he got an itching rash on his dorsal feet. He
suspected a new pair of rubber slippers as the cause of his skin
problems. When he ceased using them, the skin problems went away.
At examination immediately prior to the patch testing, no skin lesions
were detected.

Discussion
At the patch test reading on D3 in the sports center 6 contact

allergies were registered in our player (Table 1).

Test substance Test concentration
% w/w

Reading
day 3

Diethyl thiourea 1 +++

Methyldibromo glutaronitrile 0.5 +++

Aluminum chloride hexahydrate 10 +++

Thiuram mix 1 ++

Fragrance mix I 8 +

Fragrance mix II 14 +

Oxidized linalool 6 (+)

Oxidized limonene 3 (+)

Table 1: Positive patch test results on the day 3 reading and
simultaneous reactions to 2 oxidized fragrance materials. All
substances were tested in petrolatum.

The positive reaction to Diethyl Thiourea (DET) was impressive.
The reaction was vesiculo-bullous, oedematous and significantly
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elevated and a spreading several centimetres outside the test area was
noted (Figure 1).

Figure 1: The positive patch test to diethylthiourea was a vesiculo-
bullous, oedematous and a significantly elevated eczematous
reaction on the scapular area of the right side of the back.

Figure 2: Erythematous, multiforme-like, itching lesions appeared
on the extremities less than 24 hrs after the patch test application.

Furthermore, starting less than 24 h after the patch test application,
itching erythematous, multiforme-like lesions appeared on the

extremities. On D3, several erythematous-oedematous areas varying in
size from a few centimeters to 10 cm2 were noted (Figure 2).

These erythematous multiforme-like lesions were interpreted as a
manifestation of a systemic allergic contact dermatitis secondary to the
patch tested DET. In these rare situations we usually give systemic
corticosteroids to prevent further spreading, alleviate the symptoms,
and to heal the dermatitis. As systemic corticosteroids are considered
as doping, we treated him with topical clobetasol propionate for several
days. In this way the lesions slowly disappeared and the symptoms
faded, so he could play in the next game 2 days after the patch test
reading.

Systemic allergic contact dermatitis seems to be an extremely rare
complication after patch testing. It has been reported after testing with
some textile disperse dyes [3] but not after testing with DET and is not
noted as a complication in the chapter on Patch Testing in the latest
edition of contact Dermatitis [4].

Contact allergy can manifest as erythema multiforme in a
hypersensitive person exposed to the sensitizer at a sufficient dose.
However, what is a sufficient dose? The decisive factors for a systemic
allergic contact dermatitis to appear are the dose on the one hand and
the individual degree of reactivity on the other [5]. The higher degree
of reactivity, the lower dose is needed. Unfortunately a subsequent
patch testing with serial dilutions of the suspected sensitizer, i.e. DET,
down to a negative test reaction could not be performed due to the
busy playing schedule with practices and games and that the player
after the season moved to another country to continue his career there.
Anyway, based on our experience with scientifically conducted
systemic provocations with nickel and gold [6,7] and with frequent and
regular patch testing of clinical cases with serial dilutions since
decades, we think that the dose was sufficient to elicit a systemic
contact dermatitis, manifesting as an erythema multiforme-like
dermatitis. We assume it would have been possible to get a positive
patch test reaction to concentrations below 1 ppm. The dose applied on
the patch unit was 0.3 mg (0.37 mg/cm2 skin). If it is assumed that 1%
of this dose (0.003 mg) has penetrated the skin and been absorbed into
the systemic circulation, this dose is 100 times higher than the dose
corresponding to 1 ppm (0.00003 mg). From scientific studies we know
that with nickel, an oral dose 100 times higher than what is required to
elicit a positive patch test is sufficient to induce systemic contact
dermatitis [8].

DET is a well-known contact allergen widely used in the rubber
industry, particularly in neoprene rubber. Sources most often
implicated in allergic contact dermatitis are wet suits, athletic shoes
and insoles, and orthopaedic braces. As it is not present in most
baseline series targeted testing must be done, and tests often reveal
clinically relevant contact allergies caused by neoprene rubber [9]. We
believe our ice-hockey player had become sensitized by wearing
neoprene slippers which also gave him a dermatitis that ceased when
he stopped using the slippers.

When there were 6 contact allergies in one player false positive
reactions due to an “angry back” have to be excluded. Many facts tell
against such an interpretation in this case; (i) There was normal skin
between the positive patch test reactions; (ii) There was a pattern with
contact allergy to groups of sensitizers, i.e. to rubber with contact
allergy to DET and thiuram mix, to fragrances with contact allergy to
fragrance mix I and II and reactions to 2 oxidized fragrances, linalool
and limonene, even if they did not totally fulfill the requirements for a
clear allergic reaction; (iii) There were no positive reactions to
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sensitizers such as Amerchol L-101 and Caine mix II which are
considered to be marginal irritants at patch testing.
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