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Introduction

Among food and drug additives, Carmine or Cochineal Red is 
one of the best known as a cause of allergic reactions (1).
This natural red dye derives from the bodies of female Dacty-
lopius coccus, insects that grow on cochineal cacti widespread in 
Central and Southern America, Southern Europe, and India. 
This dye has been widely used since sixteenth century as a col-
oring agent in processed food and drinks, cosmetics and textiles. 
Nowadays, it is found in hamburgers, sausages, alcoholic and 
non-alcoholic drinks, sweets and fruit yoghurts. However, its 
identification in such a various range of products is difficult, 
particularly in fresh processed food such as those handmade by 
butchers. 
During the past 20 years, several Authors reported about severe 
allergic reactions following the ingestion of carmine in foods 
and drinks (2,3). Moreover, allergic rhinitis and asthma in sub-

jects exposed to powdered carmine dye in occupational settings 
is well known (4,5). IgE-mediated food and respiratory hyper-
sensitivity has been shown (6), and cheilitis following contact 
with lipsticks colored with carmine has been reported as well 
(7). Some Authors hypothesize that the presence of the dye in 
cosmetics could be the reason for the female prevalence of this 
sort of allergy. 
The first identification of allergens of cochineal red was reported 
by Quirce et al. in 1994 (4). More recently, Japanese research-
ers characterized and cloned a 38 kDa phospholipase or related 
enzyme, homologous to other similar proteins in insects, as the 
major allergen (8).

Case report 

A 32 years old woman with no prior history of allergies was 
referred in 2011 to our clinic for an episode of generalized ur-

Summary 
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in Norway and Finland, and also in USA because of a supposed 
carcinogenic risk. 
The potential risk of allergic reactions due to natural cochi-
neal red would deserve greater attention among specialists. The 
demonstration of the mechanism needs more sensitive diag-
nostic methods. Although very low, the IgE specific level (0,19 
KU/l) obtained in the study can be considered positive, because 
in the last years the use of the whole quantitative scale of an-
tibodies presence is preferred, rather than the cut-off value of 
0,35 KU/l in the CAP-system. A diagnostic extract for skin test 
is not available. 
The identification of the major allergen and the use of recom-
binant and molecular diagnosis could be of great importance to 
ameliorate the diagnosis in a next future. 

Table 1- Red colouring additives (EU nomenclature).

E 120 Cochineal, Carminic acid, Carmines

E 122 Azorubine, Carmoisine

E 123 Amaranth

E 124 Ponceau 4 R, Cochineal Red A

E 127 Erythrosine

E 129 Allura Red AC

References

1.	 Greenhawt MJ, Baldwin JL. Carmine dye and cochineal extract: 
hidden allergens no more. Ann Allergy Asthma Immunol. 2009 
Jul;103(1):73-5.

2.	 Beaudouin E, Kanny G, Lambert H, Fremont S, Moneret-Vautrin 
DA. Food anaphylaxis following ingestion of carmine. Ann Allergy 
Asthma Immunol. 1995May;74(5):427-30.

3.	 Wüthrich B, Kägi MK, Stücker W. Anaphylactic reactions to in-
gested carmine (E120). Allergy. 1997;52(11):1133-7.

4.	 Quirce S, Cuevas M, Olaguibel JM, Tabar AI. Occupational 
asthma and immunologic responses induced by inhaled carmine 
among employees at a factory making natural dyes. J Allergy Clin 
Immunol. 1994;93(1Pt1):44-52.

5.	 Ferrer A, Marco FM, Andreu C, Sempere JM. Occupation-
al asthma to carmine in a butcher. Int Arch Allergy Immunol. 
2005;138(3):243-50.

6.	 Acero S, Tabar AI, Alvarez MJ, Garcia BE, Olaguibel JM, Moneo 
I. Occupational asthma and food allergy due to carmine. Allergy. 
1998;53(9):897-901.

7.	 Sarkany I, Meara Rh, Everall J. Cheilitis due to carmine in lip salve. 
Trans St Johns Hosp Dermatol Soc. 1961;46:39-40

8.	 Ohgiya Y, Arakawa F, Akiyama H, Yoshioka Y, Hayashi Y, Sakai S, 
Ito S, Yamakawa Y, Ohgiya S, Ikezawa Z, Teshima R. Molecular 
cloning, expression, and characterization of a major 38-kd cochi-
neal allergen. J Allergy Clin Immunol. 2009;123(5):1157-62.

9.	 Commission Regulation (EU) No 231/2012 of 9 March 2012. Of-
ficial Journal of the European Union 22.3.2012.

ticaria, associated with eyelid oedema and rhinitis occurring 
immediately after the intake of a protein-vitamin supplement 
(Car-go; Recordati, Italy). During the previous 5 years she expe-
rienced some other similar but less severe episodes after eating 
sausages or spicy meat (kebab). The label on the vitamin supple-
ment reported Carmine (in addition to amino acids, vitamins of 
group B, C and E), which led us to suspect a reaction to the dye. 
Notably, carmine red has been recently removed from the drug. 
A SPTt with the integrator, performed diluting the powder 
content of one capsule (0.1 mg/ml NaCl) was performed and 
scored positive, eliciting erythema and a pruritic 5 mm wheal. 
The same SPT scored negative in five control subjects. Skin tests 
with inhalant and food allergens, including various kinds of meat 
and spices, were negative. Specific IgE to red cochineal (Immu-
noCAP F340) was 0.19 KU/l. ImmunoCAP for the common 
foods scored negative. The basophil activation test (Flow CAST 
from Bühlmann Laboratories, Schönenbuch, Switzerland) to 
Mix dyes 1 and 2 (including E120 and E124) and with the pro-
tein-vitamin supplement “Car-go” was negative. 
Some months after this episode, the patient experienced a new, 
more severe, reaction with angioedema of lips and face and slight 
laryngeal involvement, some hours after ingestion of a handmade 
turkey hamburger. The butcher confirmed the use of some car-
mine-colored sausages for the preparation of the hamburger. 

Discussion

This case confirms the actual risk of allergic reactions induced 
by Carmine red present not only in food, but also in dietary 
supplements and OTC drugs. Its increased use may expose the 
population to a relevant risk of IgE sensitization. The possible 
occurrence of symptoms some hours after the ingestion of the 
dye is reported in the literature, and may result in undiagnosed 
cases labelled as “idiopathic anaphylaxis”. 
The natural Cochineal red, classified in Europe as E120, must 
be distinguished from the synthetic form, the Cochineal Red A 
also named Ponceau 4R (E124), belonging to the azo-dyes. It is 
known as histamine-liberator, but not as IgE sensitizing agent.
We believe that accurate, more specific and strict regulation on 
labelling (both at an international and national level) is crucial 
in safeguarding health.
Only recently the FDA ruled that food, drugs and cosmetic 
products containing coloured additives like cochineal extracts 
and carminic acid must be clearly labelled. In Europe, the regu-
lation on food labelling includes additives and dyes: red dyes are 
listed from E120 to E129 (table 1). The system appears to be 
efficient at level of industrial products, while handmade foods 
are more at risk of undeclared manipulation. Further, the exis-
tence of two similar Cochineal Red dyes, E120 and E124, may 
represent a risk of mistake in most of European countries. No-
tably, the synthetic, non- allergenic one (E124) is not allowed 


