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Dimethyl fumarate (DMF; CAS 624-49-7) has been
responsible for clusters of severe contact dermatitis cases
related to furniture and footwear in Europe. Allergic
contact dermatitis caused by DMF in a piece of clothing
has also been reported (1–3).

Case Reports

Case 1

A 30-year-old male presented with an inflammatory
plaque on the posterior thigh region (Fig. 1) that devel-
oped two days after he started carrying a new wallet in the
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Fig. 1. Patient 1. The lesion consisted of an erythematous–
oedematous, sharply demarcated plaque, with violaceous areas and
vesicles on its surface, measuring several centimetres in diameter.
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Fig. 2. Gas chromatography–mass
spectrometry (GC-MS)
chromatogram of a sample
obtained in the static headspace
(a), and the mass spectrum for the
chromatographic peak at 8.04 min
(b). Chemical analysis: a static
headspace sampling procedure was
applied. A thin slide of the outer
surface of the wallet material was
excised with a scalpel.
Approximately 0.1 g of the sample
was transferred into a 2-ml vial,
which was sealed with hole caps
and a polytetrafluoroethylene
(PTFE)-faced silicone septum. The
sample was then heated for 5 min
in a thermostatic bath at 75◦C. One
millimetre of the gas obtained in
the headspace was extracted with a
gas-sealed syringe, and injected
into a gas chromatograph coupled
with a mass spectrometer. (a) The
GC-MS chromatogram relevant to
the analysis of an excised wallet
sample. One of the main
chromatographic peaks
(tR = 8.04 min) was attributed to
dimethyl fumarate by matching
the relevant MS spectrum
(b) against those present in the
National Institute of Standards and
Technology database. The analysis
process was duplicated. GC
parameters: carrier gas, helium at
a constant flow rate of 1 ml/min;
transfer line temperature, 300◦C;
injection mode splitless, 1 min;
injection volume, 1 ml; injector
temperature, 250◦C; oven
temperature program, 35◦C (for
2 min), increased to 300◦C
(10 min) at 10◦C/min. MS
conditions: ionization source,
electronic impact; source
temperature, 300◦C; ionizing
energy, 70 eV; analyser, triple
quadrupole; recording mode, ‘full
scan’ (between 35 and 200 m/z).
Materials and instrumentation:
PTFE luer lock syringes of the brand
Dynatech Precision Sampling
(Restek Corporation, Bellefonte,
PA, USA); capillary column for GC,
HP5-MS, 30 m × 0.25 mm
internal diameter, film thickness
0.25 μm (J & W, Folsom, CA, USA);
GC/MS system, TSQ Quantum XLS
(Thermo Fisher Scientific Inc.,
Waltham, MA, USA).

© 2013 John Wiley & Sons A/S
Contact Dermatitis, 68, 117–128 119



Contact Dermatitis • Contact Points

CONTACT DERMATITIS CAUSED BY DIMETHYL FUMARATE IN WALLETS • PASTOR-NIETO ET AL.

back pocket of his trousers. A few hours after moving the
wallet into his front pocket, he noticed the appearance of a
new lesion on the anterior aspect of his thigh, with a shape
that mirrored the silhouette of the wallet. Histopatho-
logical investigation showed a spongiotic psoriasiform
superficial perivascular dermatitis with lymphocyte exo-
cytosis, papillary dermis oedema and an intense infil-
trate composed of lymphocytes and eosinophils involving
both the perivascular and the interstitial spaces of the
dermis. Keratinocyte necrosis was also noted, involv-
ing both individual cells and aggregates of cells at
all levels of the epidermis, some of them surrounding the
acrosyringium.

Patch tests with the Spanish Contact Dermatitis
Research Group baseline series (GEIDAC) and shoe series
gave negative results. However, patch tests with DMF
0.01% pet. and a sample taken from the wallet were
positive (++ and + + +, respectively) at the readings
performed on D2 and D4.

Qualitative chemical analysis by gas chromatogra-
phy–mass spectrometry confirmed the presence of DMF
on the wallet (Fig. 2).

Case 2

A 49-year-old male presented with an acute dermatitis
involving the external sides of both hips (Fig. 3). The
areas had been in contact with, respectively, a wallet and
a cardholder, both made of leather, that he had carried in
his trouser pockets one week before presentation. Patch
tests with the baseline series of the GEIDAC and the shoe
series gave negative results at readings performed at D2,
D4, and D7, but patch tests with fragments of the wallet,
cardholder, DMF 0.1% pet. and DMF 0.005% pet. gave
positive results.

Fig. 3. Patient 2. A painful inflammatory acute reaction with
significant oedema involving the external side of the right hip.

Discussion

This is the first time that a wallet has been reported to
be a source of exposure to DMF and a cause of contact
dermatitis resulting from this chemical compound. These
cases were both diagnosed at the beginning of 2009.
Later that year, the European Commission banned goods
contaminated with DMF from being marketed in or
imported into the EU (4), which is why it is unlikely
that we will see similar cases in the future, although
the possibility of isolated cases remains, owing to illegal
importation or the purchase of products outside of the EU.

Histopathological investigations showed features of
both an allergic and an irritant contact dermatitis (5).
This was consistent with what has previously been
described in the literature: DMF triggers an intense
toxic reaction that is commonly complicated by sen-
sitization, often occurring immediately after the initial
exposure.
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