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Summary

Contact urticaria (CU) defines the weal-and-flare reaction that occurs after external
cutaneous contact with a causative agent. These reactions often cause discomfort for
patients, affect their quality of life, and in severe cases may be life-threatening. Some
dyes are known to be urticariogens. Many people have daily exposure to these
urticariogens, because of the widespread use of dyes, for example in textiles, cosmetics
and foods. We reviewed industrial and cosmetic dyes such as hair dyes, basic blue 99
dye, patent blue dyes, henna, red dyes, curcumin and reactive dyes, which can
potentially cause CU. Overall, the reported cases of CU lacked appropriate controls.
Hair-dye constituents such as preservatives and intensifiers may play an important role
as causative agents of CU. We recommend appropriate protection guidelines to reduce
the incidence of CU in high-risk groups such as hairdressers, dye-factory workers or

workers in dye-related industries.

Introduction

Contact urticaria (CU) defines the weal-and-flare reac-
tion that occurs after external cutaneous contact with a
causative agent. Such immediate reactions occur within
minutes to hours after cutaneous exposure to these
agents, and usually disappear within a few hours,
without residual signs of inflammation. Agents cause
CU either through a nonimmunologic mechanism or an
immunologic mechanism in people previously sensitized
by oral, cutaneous or inhalation exposure. The term
was introduced by Fisher in 1973,' and CU can be
categorized into two vastly different subtypes: immuno-
logic CU (ICU) and nonimmunologic CU (NICU). ICU is a
type I hypersensitivity reaction mediated by allergen-
specific IgE in a previously sensitized person. It can
involve other organs such as the respiratory or gastro-
intestinal tract, and can cause anaphylactoid shock and
death. NICU is a less severe disease, which mainly
presents as localized urticarial reactions.” Agents that
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cause NICU directly stimulate the release of vasoactive
substances such as histamine from mast cells. Substance
A, bradykinin, leucotrienes and prostaglandins may be
involved in the pathogenesis of NICU.? Ecosanoids may
also be involved.?

Maibach and Johnson introduced the term ‘CU syn-
drome’ to describe multisystem involvement in CU. Both
ICU and NICU can be a component of CU syndrome. The
authors suggested four stages for ICU: stage 1 is defined
as localized urticaria or includes nonspecific symptoms
such as itching, tingling and burning; stage 2 presents
generalized wurticaria; stage 3 has extracutaneous
involvement; and anaphylactic shock occurs in stage 4.*

Dyes are widely used as colouring agents in a range of
products including cosmetics, foods, medications and
textiles. Hence, numerous people have daily exposure to
dyes in their personal and professional life. This review
focuses on industrial or cosmetic dyes as potential cause
of CU syndrome. The included studies are summarized
in Table 1.

Types of dye likely to cause a reaction

Hair dyes

Dogra et al. evaluated adverse reaction to cosmetics in
50 suspected cases. In that study, four patients were
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Table 1 Summarized data on dyes.

Dye (or constituent)
Hair dyes

Hair dyes

Henna

Henna

Henna

Henna

Basic blue 99 dye

Patent blue

Patent blue

Isosulfan blue

Patent blue
Red dyes

Curcumin

Reactive dyes

Reactive dyes

Reactive dyes

Textile dyes

Clinical findings
History of adverse reaction to cosmetics
Anaphylactoid reaction

Swelling of face, generalized urticaria, and
wheezing

Urticaria rhinitis, and bronchial asthma
Urticaria

Erythema, oedema, itching and papulovesicular
eruptions

Weals and itching sensation

Pruritus, urticaria, angio-oedema,
and anaphylactic reaction

Itching and anaphylactic shock in one patient,
and blue hives in another patient after
intradermal injection of patent blue

Urticaria after intradermal injection of isosulfan
blue

Immediate erythematous urticarial rash
Erythema, itching and swelling of hands and
forearms

NICU in one patient. IgE-mediated hypersensitivity

after performing prick test in a normal control

Urticaria or Quincke oedema in 3 of 162
employees exposed to reactive dyes

Diffused urticaria, asthma and elevated IgE in
one patient
Urticaria and respiratory symptoms

Persistent erythematous weal type or transient
urticarial dermatitis in 7/100 of patients and
itching in 4/100 of patients due to textile dyes

Skin test results Ref. no.
4/50 patients found to have CU after patch 5
testing with hair dyes
Challenge test with the dye caused generalized 6
urticaria and anaphylactoid reaction
Prick test with henna 1% was positive 7
Prick test with henna 1% was positive 8
Prick test with 1% henna was positive 1
Positive patch test 12
Patch test after 1 day and scratch test after 13
20 min showed positive results for the
lotion-hair dye and 1% basic blue 99
Skin tests with patent blue and methylene blue 15
were positive
Not provided 16
Not provided 17
Not provided 18
Patch test was positive to E124 (ponceau 4R, 19
cochineal red A) and E129 (allura red AC)
Prick test was positive to curcumin 22
Positive prick test with reactive dyes in one 25
patient and with standard allergen in another
patient
Prick test was positive to Lanasol yellow 4G 26
(a bromoacrylamic dye)
Prick test and/or scratch tests were positive to 27
Remazol Gold Gelb RNL and Drimaren
Scharlach K 2G
Not provided 29

Ref, reference.

found to have CU after patch testing with hair dyes.’
Generalized CU followed by anaphylactoid reaction was
reported after use of a synthetic hair dye.® It seems that
hair-dye ingredients such as preservatives and intensi-
fiers may play an important role as causative agents of
CU.

Henna. Derived from the leaves of the shrubs Lawsonia
alba or Lawsonia inermis, henna is used as a cosmetic to
stain hair, nails and skin. Case reports of immediate
hypersensitivity to henna were documented in two
hairdressers, who had symptoms such as rhinitis,
conjunctivitis, sneezing, urticaria and wheezing.
Prick test results with henna 1% were positive in
both cases, although it was negative for 2-hydroxy-1,
4-naphtoquinone, the active component of henna, in one

case. This may suggest that there is another responsible
ingredient for henna allergic reaction.”"®

Other hairdressers have developed rhinitis, conjunc-
tivitis and asthmatic symptoms after exposure to henna.
All had a positive prick test with henna. As henna
powder particles are light and can spread in the air, the
symptoms may be evoked by these tiny particles taken
in through the respiratory tract or skin.”"'°

An Ig-E mediated hypersensitivity and a positive prick
test from a commercial henna extract was reported.’*
Erythema, oedema, itching and papulovesicular erup-
tions were seen in two cases immediately after applica-
tion of a henna tattoo.'?

Basic blue 99. This substance is usually used in
temporary or semipermanent hair dyes. It is associated
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with ICU. Jagtman reported an atypical case who
experienced weals and itching sensation 3 days after
applying a hair-dye lotion containing basic blue 99. A
positive reaction was seen 1 day after patch testing and
20 min after scratch testing to the hair-dye lotion and
to 1% basic blue 99. Despite the delay in occurrence of
symptoms, the author wused the term ‘CU for
diagnosis.'® Although it is stated that delayed-onset
urticaria may not produce symptoms for up to 4-6 h,
which may be the result of slower percutaneous
penetration,'* the 3-day delay in this case suggests it
may not have been CU and requires explanation.
Commercial grades of this dye may have multiple
impurities, whose immunogenicity has not been
studied.

Patent blue

Blue dyes are used for sentinel node biopsy. Several
reports have documented adverse effects such as urti-
caria and anaphylactoid reactions after intravenous or
subcutaneous injection of patent blue. Urticaria, ery-
thema, angio-oedema and hypotension occurred in a
few patients after intradermal injection of patent
blue.'>® Skin tests gave positive reactions to patent
blue and methylene blue, indicating crossreaction
between these two dyes.'® Urticarial lesions have been
reported after intradermal injection of isosulfan blue,
which is the 2, 5-disulphonated isomer of patent blue.'”

Immediate occurrence of an erythematous urticarial
rash on the face was reported after topical use of patent
blue as a disclosing tablet to reveal dental plaque.'® In
this case, it seems that the dye was absorbed through
the oral mucosa, but absorption through the skin on the
lips was possible.

Red dyes

ICU presenting as erythema, itching and swelling of
hands and forearms occurred in a 3-year-old boy with
atopy who had been playing with red-coloured play
dough. A 20-40 min open patch test with coloured play
doughs, foods and antibiotic syrups resulted in positive
reactions to E124 (ponceau 4R, cochineal red A) and
E129 (allura red AC).*

Curcumin

Curcumin is derived from the rhizome of Curcuma longa
(turmeric) and is used in foods, traditional medicine and
fur dyes. Type I allergy to spices is common.>*! Liddle
et al. reported a case of occupational NICU to curcumin,
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which was confirmed by a positive prick test. They also
found a case with IgE-mediated hypersensitivity (ICU)
after performing prick test in 15 normal controls with
no previous history of allergy to curcumin.>?

Reactive dyes

Reactive dyes are used in dyeing cellulose fibres, nylon
and wool, and can cause allergic reactions. Reactive
dyes, which cause allergic reactions are desribed.?>-**
Urticaria was noted as one of the skin symptoms of dye-
factory workers using reactive dyes.?> One worker
handling reactive dyes had diffuse urticaria and asthma
and an increased IgE level. Skin test was positive to
Lanasol yellow 4G (a bromoacrylamic dye).*® Positive
reactions have been reported after scratch and/or prick
tests with the monoazo class of reactive dyes (Remazol
Gold Gelb RNL and Drimaren Scharlach K 2G) in
patients who had urticaria and respiratory symptoms
after handling reactive dyes.?” As in case of many dyes,
immunochemical identification (parent component an-
d/or impurity) awaits clarification.

Textile dyes

Allergic dermatitis is the typical presentation of textile
dyes. However, other clinical pictures such as diffuse
pruritus and urticaria are seen.?® Seidenari et al.
presented 100 subjects sensitized to textile dyes. They
reported different clinical pictures including persistent
erythematous weal type or transient urticarial derma-
titis in seven patients and itching in four patients due to
textile dyes, but they did not specify the dyes caused
such reactions.?’

Conclusion

This review confirms that various dyes can cause a
broad spectrum of clinical presentations. Severe contact
dermatitis (type IV hypersensitivity) may sometimes
have an urticarial picture, which is often mistaken for
CU. Overall, the reported cases of CU reviewed lacked
appropriate controls. Such reactions produce different
levels of discomfort for patients, affect their quality of life
or work, or even become life-threatening. ICU may lead
to dermatitis or eczema.

As Kligman>° reported, CU is underdiagnosed, and
more awareness is needed. Appropriate protection
guidelines can be helpful to reduce the incidence of CU
in high-risk groups, such as hairdressers, dye-factory
workers and workers in dye-related industries. Patients
with a history of burning sensation, stinging, itching,
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redness or urticaria within an hour of exposure should
receive immediate testing. Epidermal application of the
agents (open and occlusive tests) followed by prick test if
the results are negative, is recommended for such
patients. Agents should not be applied at high doses
when testing if hypersensitivity type II and IV reactions
are suspected, and resuscitation facilities should be
available.

Large-scale prospective studies of patients with a

history of burning sensation, stinging and itching
within an hour of handling known allergens is needed

to

confirm the prevalence of CU.

Learning points

e Dyes are widely used as colouring agents in
cosmetics, foods, medications and textiles. They
can cause a broad spectrum of clinical pictures
including CU.

e Hair dyes, basic blue 99 dye, patent blue dyes,
henna, red dyes, curcumin and reactive dyes have
all been reported as inducers of CU.

e It is likely that hair-dye constituents such as
preservatives and intensifiers play an important
role as CU causative agents.

e In many dyes, immunochemical identification
(parent component and/or impurity) awaits clar-
ification.

e Overall, the reported CU cases reviewed lacked
appropriate controls.

e Appropriate protection guidelines can be helpful
to reduce the incidence of CU in high-risk groups.
e Patients with a history of burning sensation,
stinging, itching, redness or urticaria within an
hour of exposure should receive immediate testing.
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