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Vitamin K is a lipophilic vitamin that was used in cosmetics to treat
bruising after laser therapy or in make-up for dark circles around the
eyes. However, after a report from the French authorities in 2006 on
12 cases of severe allergic contact dermatitis (ACD) caused by cos-
metics containing vitamin K4, the use of this compound was forbidden
in cosmetic products in the EU in 2009. In contrast, the use of its
oxidized form (phytonadione epoxide) is still permitted. We present a
case of a patient with ACD episodes caused by both oxidized and

non-oxidized vitamin K.

CASE REPORT

A 57-year-old woman consulted with acute eczema on her cheeks and
eyelids after assisting to a cosmetics show, where an eye contour cream
that contained vitamin K; oxide (Eye correct Platinum; Martiderm, Bar-
celona, Spain) was applied. Previously, 13 years before, she had been
examined for a similar episode, after applying an eyelid cream contain-
ing vitamin K;. At that time, she was patch tested with the Spanish
baseline series and her cosmetic “as is” (Ureadin facial eye contour,;
ISDIN, Barcelona, Spain) in Finn Chambers, with readings being per-
formed on day (D) 2 and D4; there were positive reactions to nickel sul-
fate (++/++) and eye contour (++/++). An appointment for patch testing
with vitamin K, was offered, but the patient missed the appointment.
At the current consultation, the patient was patch tested with the
Spanish baseline series and a cosmetic series (Chemotechnique Diag-
nostics, Vellinge, Sweden), Konakion (aqueous solution 10 mg/mL,
Roche Farma, Madrid, Spain), the eye contour cream with phytona-
dione epoxide “as is”, and the individual components of the cream,

provided by the manufacturer. The test yielded positive reactions to
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Martiderm cream (++) on D3, phytonadione epoxide 1% pet. (++) and
5% pet. (++) on D4, and Konakion (++) on D5 (Figure 1). Patch tests
with the eye contour cream and Konakion in 15 control subjects gave

negative results.

DISCUSSION

Although ACD caused by cosmetic products containing the non-
oxidized form of vitamin K; have been widely reported,™ since it
was banned in 2009 only 6 cases of ACD caused by products contain-
ing phytonadione epoxide have been observed,””” with contact
allergy to this compound being shown in 4 cases. Although phytona-
dione oxide has been patch tested in 2 different concentrations (1%
and 5% pet.) in the literature, we suggest, on the basis of our experi-
ence, that a concentration of 1% pet. might be sufficient.

The oxidized form of vitamin K; may be a weaker sensitizer than
the non-oxidized form, and its use in cosmetic products is still allowed.
Different hypotheses have been proposed, such as weaker epidermal
penetration, a lower ability to bind to proteins, and, generally, lower
reactivity. Cross-reaction between both isoforms has been suggested,
on the basis of the results of a patient who presented with ACD
caused by a cosmetic containing vitamin K; oxide. As the manufac-
turer did not provide the allergen, the patient was patch tested with
the non-oxidized vitamin K; form, to which he developed a positive
reaction. Hence, it was concluded that patients sensitized to vitamin
K1 oxide can be tested with the non-oxidized vitamin K; form.>” As
our patient presented with an ACD episode caused by a cosmetic con-
taining vitamin Ky, and 13 years later had another episode after the

first application of a cream containing vitamin K, oxide, this probably
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FIGURE 1 Positive patch test reactions to Martiderm eye contour cream on day (D) 3 (A), Konakion aqueous solution 10 mg/mL on D5 (C), and

phytonadione epoxide 5% (B) and 1% (D) pet. on D4

represents genuine cross-reactivity, representing the first case
described with ACD episodes caused by the phytonadione and
phytonadione epoxide contained in cosmetics, and confirming the
possibility of such “crossed ACD”.

In conclusion, we report a case of cross-reaction between non-
oxidized and oxidized vitamin K, forms. This suggests that patients sensi-
tized to cosmetics containing the non-oxidized form before 2009 should
also avoid cosmetics containing the oxidized form. The details of these

cases are relevant to future decisions on legislation regarding cosmetics.
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