CASE REPORT

Allergic Contact Dermatitis from Carmine in Cosmetic

Blush

Kayoko Suzuki, Keiko Hirokawa, Akiko Yagami, and Kayoko Matsunaga

Although there are many reported cases of immediate allergy after ingestion of foods containing cochineal, there are few reports of
allergic contact dermatitis from carmine. We present a rare case of allergic contact dermatitis due to carmine. A 52-year-old female

presented with an itchy erythema on her cheeks at the site where blush had been applied. Patch-tested with her cosmetics, she
showed a positive reaction to the blush (30% in petrolatum) and to 0.2% (but not 0.1%) carmine in petrolatum. In this case, the
optimum patch-test concentration of carmine was 0.2% in petrolatum.

ARMINE is a natural red dye and is the aluminum

lake of the pigment from cochineal (Fig 1). Carmine
is obtained from the dried female cochineal insect
Dactylopius coccus (or Coccus cacti). Carmine is an ancient
textile and ornament dye and has also been widely used in
foods, drinks, drugs, and cosmetics. Although immediate
allergy due to carmine has been reported, reports of
allergic contact dermatitis caused by carmine are rare.
Here we describe a case of contact dermatitis caused by
carmine in a cosmetic blush.

Case Report

A 52-year-old female presented with a 6-month history of
itchy erythema on her cheeks. Two years earlier, she had
exhibited the same symptoms, which improved after she
stopped using her cosmetics. She had no history of atopic
dermatitis or allergic rhinitis. On examination, a scaly
erythema was seen on her cheeks where blush had been
applied (Fig 2). Patch tests with her personal cosmetics and
17 cosmetic allergens (not containing carmine) were applied
with Finn Chambers (EPITEST Ltd Oy, Hyryla, Finland) on
Scanpor (Actavis Norway AS). Readings were made on day
2 (D2) and day 4 (D4) according to International Contact
Dermatitis Research Group guidelines. The patient showed
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a positive reaction only to the blush (30% in petrolatum).
Additional patch testing was performed with the ingredients
of the blush provided by the cosmetics supplier. The patient
reacted to the 1% petrolatum mixture of carmine and talc
but did not react to talc alone. Results of patch tests with the
same 1% petrolatum mixture of carmine and talc on four
control subjects were negative, which suggested that the
causative allergen was carmine. As the cosmetics company
was unable to provide carmine, we patch-tested with
carmine sold by Kanto Kagaku (Tokyo, Japan) at concen-
trations of 0.1%, 0.2%, 0.3%, 0.4%, and 0.5% in
petrolatum. The patient showed positive reactions to
carmine at concentrations of 0.2% and greater. We
concluded that the causative allergen was carmine, and
the minimum positive concentration of carmine in this case
was 0.2% in petrolatum (Table 1).

Discussion

There have been only three reports of allergic contact
dermatitis from carmine after the initial cases described by
Sarkany and colleagues in 1961."* Immediate allergic
reaction to carmine was first reported in 1979 as occupational
asthma,” and a case of anaphylaxis after a patient drank a
Campari Orange containing cochineal extract was reported
in 1994. Since then, many cases of immediate allergy after the
ingestion of food containing cochineal have been reported.
The many reported cases of immunoglobulin E-
mediated hypersensitivity due to carmine in drinks or foods
are likely caused by exposure to mucous membranes. It
appears that carmine in the form of a lake with aluminum
oxide rarely induces delayed-type hypersensitivity owing to
its inability to penetrate the epidermal barrier; carmine is
thus considered to be a rare sensitizer of delayed-type
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Figure 1. Chemical structure of carmine. (CAS = Chemical Abstracts
Service.)

hypersensitivity. Although the major allergenic protein in
cochineal that causes immediate allergy has been identified
as a 38 kD protein that may be a phospholipase or related
enzyme,® the causative allergen of the allergic contact
dermatitis remains unidentified. Because carmine is a
natural pigment from cochineal extract, it contains several
proteins as well as the main pigment.

The carmine used in the patch test was 42% pure. Endo
and colleagues performed patch tests on their two patients
with three kinds of carmine.” Although one patient had
positive reactions to all three carmines, the other reacted to
only two. It was suspected that an impurity in the carmine

Figure 2. Photographs of the patient at presentation. Note the clinical
appearance of scaly erythema on the cheeks, where blush had been applied.

Table 1. Positive Patch-Test Reactions

Reactions
Material Conc D2* D4*
Blush 30.0% pet +? +
Carmine 0.5% pet +? +
Carmine 0.4% pet +? +
Carmine 0.3% pet +? +
Carmine 0.2% pet +? +
Carmine 0.1% pet - +?

Conc = concentration; D = day; pet = in petrolatum; +? = doubtful.
*According to International Contact Dermatitis Research Group recom-
mendations.

reagent was responsible for causing the delayed-type
hypersensitivity.

With respect to the patch-test concentration of
carmine, positive reactions were documented by Sarkany
and colleagues' and Yamamoto and colleagues,” who used
carmine 0.1% in liquid paraffin and in petrolatum,
respectively. Our patient had a doubtful reaction to
carmine 0.1% in petrolatum and a + reaction to carmine
0.2% in petrolatum. From these findings, it appears that
the optimum patch-test concentration of carmine is 0.2%
in petrolatum. Shaw reported positive patch-test reactions
and antecubital repeated open application test results with
carmine 2.5% in petrolatum.*

Antecubital repeated open application testing seems to be
useful for identifying the causative agents of contact dermatitis.
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