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We hope that this textbook can be useful for you in your routine professional tasks. We encourage you to work 
in this field, promoting an increase of knowledge especially about the unmet needs. Just a common approach 
through the clinical expression of the syndrome, the diagnostic tools, and the contact triggers involved will help 
to answer the questions that we have regarding epidemiological, mechanistic, or prognosis aspects. We, as edi-
tors, welcome comments or suggestions for the next edition. 
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Preface

It has been nearly four decades since contact urticaria syndrome was described for the first time (Maibach and 
Johnson, Archives of Dermatology 1975; 111:726–730). At that time diethytoluamide was responsible for an 
immediate type of hypersensitivity reaction characterized by contact-induced wheals. Since then, immediate 
skin contact reactions, pruritus, dermatitis, or urticaria were described as induced by multiple contact triggers. 
The increasing interest in this field was the reason for the book Contact Urticaria Syndrome, edited by Amim 
and Maibach in 1997. This text showed what was known at that time and summarized the experience of clinical 
investigators worldwide.

Since then, our knowledge about the contact urticaria syndrome has increased, especially during the epidemic 
of contact urticaria induced by latex. Through isolated or short series of reported cases, we’ve learned that pro-
teins, but also low-molecular-weight substances, are capable of inducing the signs and symptoms. And, obviously 
slowly, the approach to the pathogenesis and the individual behavior of each trigger helps to better understand 
why these immediate contact reactions can be expressed through different clinical patterns. This updated book 
about contact urticaria syndrome extends previous experience.

But even now, in the twenty-first century, immediate cutaneous skin reactions such as pruritus, eczema, or 
wheals are underdiagnosed. Still dermatologists, allergologists, and occupational physicians rarely make the 
immediate diagnosis of contact skin reactions. Habitually, the simple question, “When did your symptoms 
start?” or “What was the interval between the contact and the symptom appearance?” is missing. Hopefully, the 
clinical experience summarized here will lead to a more accurate diagnostic approach. The appropriate diag-
nostic tool can be selected just by using a detailed history. And the appropriate diagnosis will lead to a better 
preventive and therapeutic approach. This is obviously important whenever a disease has a demonstrated impact 
in the quality of life and occupational relevance. 
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1
Contact Urticaria Syndrome: 
Definition, History, Etiology, and Relevance
Ana M. Giménez-Arnau and Howard I. Maibach

Skin is the target organ of environmental agents. Through epidermal and dermal homeostasis, the cutaneous 
tegument has the main task of preserving our life. At least five fundamental skin roles can be defined: mechani-
cal barrier function, melanogenesis, immunological barrier function, thermoregulation, and environmental 
perception. The epidermal and dermal binomiun is by itself a complex and complete immunological organ. 
The epidermal presence of specific specialized antigen-presenting cells, the Langerhans cells as well as local 
lymphocytes, join with the dermal presence of pluripotential cells, as mast cells, making the skin an immuno-
logically very active organ. Skin is vital.

The concept of contact dermatitis includes any inflammatory skin reaction to direct or indirect contact with 
noxious agents in the environment. Although the main clinical expression of contact dermatitis is eczema, oth-
ers as urticaria, contact urticaria, or lichenoid eruptions, are described. Contact dermatitis was recognized as a 
disease in ancient times. The earliest recorded reports include Pliny the Younger who, in the first century A.D., 
noticed individuals with severe itching when cutting pine trees. The history of contact dermatitis in the twentieth 
century is indistinguishable from the history of patch testing, which is considered the main tool for discovering 
the etiology is a chemical or a protein as the responsible agent.

The main objective of this book is to explain, from different perspectives, a special type of contact dermatitis 
that often is misdiagnosed: contact urticaria syndrome (CUS). It is misdiagnosed because traditionally type I 
(immunoglobulin E [IgE] immediate) and type IV (lymphocyte delayed) cutaneous reactions were identified 
with specific clinical expressions: immediate wheals for type I and delayed eczema for type IV. Even the avail-
able diagnostic tools used for etiological study of these patients are traditionally different for the suspected type 
I or type IV reactions. During the past decades, we’ve learned that proteins and low-molecular-weight molecules 
can induce immediate cutaneous reactions clinically expressed with pruritus, wheals, and eczema through an 
immunological pathway that still necessitates being completely understood.

Definition and History of the Birth of CUS

CUS comprises a heterogeneous group of immediate contact inflammatory reactions that usually appear within 
minutes after contact with eliciting substances. Occasionally, systemic involvement can be present. It was defined 
as an entity in 1975 by Maibach and Johnson.[1] Since then, its scientific interest has increased and new cases are 
continuously reported, providing information concerning new trigger factors and clinical features.

Contact urticaria (CoU) refers to a wheal and flare reaction following external contact with a substance; it usu-
ally appears within 30 minutes and clears completely within hours without residual signs.[2] The term was intro-
duced by Fisher (1973), but this phenomenon has long been recognized.[3] Urticarial lesions to nettles and hairy 
caterpillars were reported in the nineteenth century and continue being reported today.[4] In a randomly designed 
survey carried out in 1224 adults in Spain, contact wheals and pruritus were noticed by the 52.1% and 100%, 
respectively, of people who suffered cutaneous symptoms induced by pine processionary.[5] Furthermore, some 
naturally existing urticariogens were used therapeutically as rubefacients, counterirritants, and vesicants.[6]
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Hjorth and Roed-Petersen defined (1976) protein contact dermatitis (PCD) as characterizing an immedi-
ate dermatitis induced after contact with proteins.[7–9] Thirty-three food caterers suffered exacerbation of an 
itch immediately after contact with meat, fish, and vegetables, which was followed by erythema and vesicles. 
Application of the relevant foods to the affected skin resulted in either urticaria or eczema.[10] Atopy and PCD 
are associated in approximately 50% of affected patients.[11]

Patients suffering CUS can develop CoU and/or dermatitis/eczema immediately after contact with the trigger 
substance. These immediate contact reactions can appear on normal or eczematous skin. Wheals are the charac-
teristic symptoms in CoU. Eczema appears rapidly on the hands in PCD. Both cutaneous symptoms and entities 
can be induced by the same trigger factor and can be suffered by the same patient.

CUS, CoU, and PCD are conditions characterized by the immediate development of contact skin reactions 
(immediate contact skin reactions) mainly consisting of pruritus, wheals, and/or eczema.

CUS as Occupational Dermatosis: History and Unmet Needs

The global incidence of CUS is not known, but immediate contact reactions are common in dermatological 
practice.[12–17] With the exception of latex allergy showing prevalence of 5%–10%, the rest of the trigger fac-
tors are just isolated cases or describe a small series of patients.[18] In the occupational setting, CUS seems to be 
common, although a precise statistical analysis is difficult to obtain in most of the countries because of under-
report.[19] In a few countries, CoU has been classified as a separate occupational skin disease. This has been the 
case in Finland since 1989. The Finnish Register of Occupational Diseases (1990–1994) showed that CoU was the 
second most frequent cause of occupational dermatosis (29.5%) after contact allergic dermatitis (70.5%).[20,21] 
The trigger agents were cow dander (44.4%), natural rubber latex (23.7%), and flour, grains, or feed (11.3%).[21] 
A lower proportion of occupational CoU was found in a retrospective study done in a tertiary-level clinic special-
izing in occupational dermatology in Melbourne, Australia, which showed an 8.3% CoU prevalence.[22] Hands, 
arms, and face were the most frequent body areas involved. Atopy was a significant risk factor for natural rubber 
latex, foodstuffs, or ammonium persulfate CoU. Health workers, food handlers, and hairdressers were the most 
common occupations affected. More recently, in a survey conducted in 335 restaurants, catering and fast-food 
employees in Singapore showed as more commonly having occupational dermatosis irritant contact dermatitis 
(10%), with occupational CoU urticaria sporadically reported just in two patients caused by lobster and prawn.
[23] The nature of the exposure will probably determine the percentage of CoU risk.

Health care workers in Europe show a known prevalence of occupational CoU from 5% to 10%, whereas in 
the general population, it lies between 1% and 3%. Other occupations shows also a high risk for developing CoU 
because there are food handlers or people involved in agriculture, farming, floriculture, plastics, pharmaceutical 
and other laboratories, and hunters, veterinarians, biologists, or hairdressers. Atopy favors further sensitization 
where protein allergens are concerned.[24]

The classification of occupational dermatosis of the International Code of Diseases-11 includes contact derma-
titis jointly with contact urticaria. Occupational screening questionnaires including specific questions searching 
for urticaria symptoms are very few. The long version of the Nordic Occupational Skin Questionnaire is one of 
them, including nine questions about urticaria symptoms.[25] A standardized method to evaluate the occupa-
tional relevance of CoU, such as that already developed for occupational contact dermatitis with Mathias’ criteria 
[26], would be desirable.

Evolving Knowledge about the Mechanisms Involved in CUS

The mechanisms underlying immediate contact skin reactions are partially understood. Each trigger substance 
has its own mechanism or mechanisms of action.
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Nonimmunologic contact urticaria (NICoU) is due to vasogenic mediators without involvement of immu-
nological processes. Urticariogens may act following different patterns. The most classic example concerns 
dimethylsulfoxide, which damages the blood vessels, making them leaky and inducing mast cell degranulation.
[27] Antihistamines do not inhibit reactions to DMSO and other NICoU-responsible agents, but acetylsalicylic 
acid and nonsteroidal anti-inflammatory drugs do (both orally and topically); therefore, a role for prostaglandins 
has been suggested.[28–30] Release of prostaglandin D2 without concomitant histamine release has been dem-
onstrated following topical application of sorbic acid and benzoic acid.[31,32] Capsaicin pretreatment (which 
depletes substance P) does not impair NICoU, but does inhibit the allergen prick test flare of immunologic CoU 
(ICoU).[33] Nonspecific tachyphylaxis of variable duration has been associated with various urticariogens.[34] 
Sharp hairs from animals or spines from plants penetrating the skin can deliver a cocktail of irritant chemicals 
or pro-inflammatory mediators causing NICoU.[35]

The pathogenesis of ICoU reflects a type I hypersensitivity reaction, mediated by allergen-specific IgE in a 
previously sensitized individual.[36] Skin challenge involves allergen penetration through the epidermis, IgE 
binding on mast cells, its degranulation, and subsequent release of histamine and other vasoactive substances as 
prostaglandins, leukotrienes, and kinins.

Oral Allergy Syndrome (OAS) is generally the result of an IgE-mediated type I allergic response. People with 
birch pollinosis show cross-reactivity because its structural homology with Rosaceae fruits such as apples or 
peaches.[37–39] Nevertheless, some other foods such as peanuts (Ara h1 and 2) or fruits can induce OAS inde-
pendently of pollinosis.

A combination of type I and type IV allergic skin reactions, the latter supported by positive delayed patch 
tests, has been suggested as PCD pathogenesis.[40,41] It has been speculated that PCD is an eczematous 
IgE-mediated reaction through proteins. PCD shows a similar reaction pattern to aeroallergen-induced atopic 
eczema or dermatitis.[42]

Demonstrated Responsible Agents of CUS

Proteins (molecular weight 10,000 to several hundred thousand) and chemicals (molecular weights below 1,000) 
can trigger CUS.[43]

Plant or animal proteins, chemicals such as drugs and preservatives, or more diverse substances such as metals 
and industrial chemicals can induce ICoU. Raw fruits and vegetables are a common cause of ICoU in daily life. 
Natural rubber latex allergy focused global interest in ICoU at the end of the twentieth century. Latex sensitiza-
tion risk factors include atopy and prolonged exposure via damaged epidermis (e.g., glove wearers with hand 
eczema). Low-molecular-weight molecules normally act as haptens; nevertheless, for some of them IgE anti-
bodies have been also demonstrated as, for example, sensitized workers reactive to platinum and nickel–serum 
albumin complexes.[44,45]

NICoU is defined by stinging nettle wheals induced from Urtica dioica. Other responsible agents are preserva-
tives, fragrances, and flavorings in cosmetics, toiletries, topical medications, or foodstuffs such as benzoic and 
sorbic acid.[46] Household, industrial, insecticide, and laboratory chemicals can also induce NICoU.

Few substances elicit mixed features of NICoU and ICoU through an unestablished mechanism other 
than IgE, which is involved in ammonium persulfate-induced CoU, where specific IgG and IgM activate the 
complement cascade through the classical pathway.[47–49] Immediate reactions to formaldehyde do seem to 
be mediated by IgE, with a prostaglandin role suspected because of thromboxane B2 and prostaglandin PGF2 
increased levels.[50,51]

A huge number of compounds can be responsible of occupational and nonoccupational CUS, including animal 
products, plants and plant derivatives, foods, fragrances, cosmetics, flavorings, medications, preservatives, dis-
infectants, enzymes, metals, and miscellanea of different substances. Tables 1.1 through 1.6 include most of the 
compounds that have been registered in the literature.[52–129]
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TABLE 1.1

Animals, Plants, and Derivatives (Natural Products) Responsible for Immediate Contact Reaction

Animals and their derivatives
•	 Ammiotic fluida,b

•	 Anisakis simplex
•	 Blooda,b

•	 Brucella abortusb

•	 Calfa

•	 Cowa

•	 Caterpillarsc

•	 Cephalopodos (Loligo 
vulgaris)a

•	 Chironomusb

•	 Cockroachesa,b

•	 Coralsc

•	 Dandera,b

•	 Dogs; milk, seminal fluida

•	 Gut (pig)a,b

•	 Guinea piga,b

•	 Hair (rat, mice)a,b

•	 Horse
•	 Human hair
•	 Jellyfishb,c

•	 Liver (mouse)a

•	 Locust Teea,b

•	 Lumbrineris impatiens
•	 Mitesa,b

•	 Mothsc

•	 Nereis diversicolor
•	 Piga

•	 Pearl oystersa

•	 Placenta (cow)a,b

•	 Salivab

•	 Sarcophaga carnaria
•	 Rata

•	 Roe deer
•	 Seminal fluidb
•	 Serum (amphibian)a,b

•	 Silkb

•	 Spider mitea,b

•	 Urine (mice, rat)a,b

•	 Wormsa

Plants and derivatives
•	 Algaeb

•	 Aloe (Morrow)
•	 Arugulab

•	 Birchb

•	 Bougainvillea

•	 Camomilea

•	 Camomlilla
•	 Cannabis sativaa

•	 Chrysanthemuma,b

•	 Cinchonaa

•	 Coralc

•	 Corn powder
•	 Cotoneaster
•	 Crateagus (hawthorn)b

•	 Elm tree
•	 Eruca sativab

•	 Eucalyptusb

•	 Ficus benjaminab

•	 Gerberaa

•	 Grevillea juniperinac

•	 Hakea suaveolens
•	 Larch
•	 Lichens
•	 Liliesa,b

•	 Lime (Tilia) 
•	 Limonium tartaricuma,b

•	 Mahoganya

•	 Mulberry
•	 Obechea,b

•	 Phaseolus multiflorus
•	 Parsleyb

•	 Poppy flowersb

•	 Sea anemonec

•	 Semecarpus anacardium
•	 Sesame seedsb

•	 Sunflower seedsb

•	 Teakb

•	 Tobaccoa,b

•	 Tropical woodsa,b?
•	 Tulipsa,b

•	 Verbenaa,b

Plants derivatives
•	 Abietic acid
•	 Colophonya,b

•	 Cornstarcha,b

•	 Latex rubbera,b

•	 Turpentinec

Source: Updated and adapted from Gimenez-Arnau et al., Eur. J. Dermatol., 20, 1–11, 2010.
a Occupational.
b Immunologic.
c Nonimmunologic.

TABLE 1.2

Foods and Food Additives Responsible for Immediate Contact Reaction

Meatb

•	 Beefa

•	 Calfa,b

•	 Chickena

•	 Codfish
•	 Ham (Tyrophagus  

putrescentiae)
•	 Lamb
•	 Liver
•	 Porka

•	 Sausage
•	 Turkey

Fisha,b,c

•	 Coda

•	 Crab
•	 Froga,b

•	 Herringa

•	 Lobstera

•	 Lupin
•	 Oystersa

•	 Plaicea

•	 Porka

•	 Raw fisha

•	 Seafoodb

•	 Shrimpa

Other animal products
•	 Cheesea

•	 Eggsa

•	 Honey
•	 Milka

Fruitsb

•	 Almonda

•	 Applea

•	 Apricot
•	 Apricot stonea

•	 Banana

•	 Kiwi
•	 Litchi
•	 Lemona

•	 Lemon peela

•	 Limea

•	 Mango
•	 Nutsb

•	 Orange
•	 Peach
•	 Peanuts

•	 Peanut butter
•	 Plum
•	 Strawberrya

•	 Watermelona

Seedsb

•	 Sesame seedsb

•	 Sunflower seedsb

Grainsb

•	 Buckwheata

•	 Floura

•	 Maizea

•	 Malt
•	 Ricea

•	 Wheata

•	 Wheat bran

Vegetablesb

•	 Asparagusa,b

•	 Arugulab

•	 Beansa

•	 Cabbagea,b

•	 Carrotsa

•	 Castor beana,b

•	 Celerya

•	 Chamomilla
•	 Chicori
•	 Chives
•	 Coffee been (green)a,b

•	 Cucumber picklea,b?
•	 Dillb

•	 Endivea,b

•	 Fungi
•	 Garlica,b

•	 Lettucea,b

•	 Limea

•	 Menthaa

•	 Mushroomsa,b

•	 Mustarda,b

•	 Oniona,b

•	 Parsleya

•	 Parsnipa

•	 Potatoa

•	 Rice7

•	 Rocket
•	 Runner beanc

•	 Rutabaga (Swede)
•	 Salami casing moldsa,b
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TABLE 1.3

Fragrances and Cosmetics Responsible for Immediate Contact Reaction

Hair care products
•	 Ammonium persulfatea

•	 Basic blue 99 (amino 
ketone dye)b

•	 Hennaa,b

•	 Panthenol
•	 Protein hydrolysatea

•	 Paraphenylenediaminea,b

Emulsifiers
•	 Cetyl alcohol
•	 Polysorbate

•	 Sorbitan monolaurate
•	 Sorbitan monostearate
•	 Sorbitan sesquiolate
•	 Stearyl alcohol

Fragrances
•	 α-Amyl cinnamic 

aldehydec

•	 Anysil alcoholc

•	 Balsam of Perua,b,c?
•	 Cassia oilc

•	 Carvoneb

•	 Cinnamic aldehydec

•	 Cinnamic alcoholc

•	 Cinnamic acidc

•	 Coumarinc

•	 Eugenolc

•	 Geraniolc

•	 Hydroxycitronellalc

Other substances
•	 Allantoin
•	 Aloe gelb?
•	 Benzophenoneb,c

•	 Colophonyb

•	 Chamomile extractb?
•	 Chestnut peelb

•	 Elastin, fish-derivedb

•	 Glycolic acid peelb

•	 Lecithinb?
•	 Melissa extractb?
•	 Pyrrolidone carboxylatec

•	 Propylene glycolc

•	 Resorcinolc

•	 Wheata,b

•	 Wool alcoholb

Source: Updated and adapted from Gimenez-Arnau et al., Eur. J. Dermatol., 20, 1–11, 2010.
a Occupational.
b Immunologic.
c Nonimmunologic.

TABLE 1.2  (Continued)

Foods and Food Additives Responsible for Immediate Contact Reaction

•	 Soybeana

•	 Stock (Matthiola  
incana)

•	 Tomatoa,b,c

•	 Winged beana,b

Flavoring and fragrances
•	 Balsam of Perub,c

•	 Benzaldehydea,c

•	 Benzoic acid
•	 Cinnamon oil
•	 Cinnamic acidc

•	 Cinnamic  
aldehydea,c

•	 Gum arabica,b

•	 Mentholc

•	 Vanillinc

Condiments and spices
•	 Cayenne pepperc

•	 Carawaya

•	 Coriander
•	 Currya

•	 Paprika (Capsicum 
annuum)a,b

•	 Thymec

Coloring agents
•	 Amaranth
•	 Allura red
•	 Cochineal red
•	 Ponceau
•	 Sunset yellow
•	 Tartrazine

Source: Updated and adapted from Gimenez-Arnau et al., Eur. J. Dermatol., 20, 1–11, 2010.
a Occupational.
b Immunologic.
c Nonimmunologic.

TABLE 1.4

Drugs Responsible for Immediate Contact Reaction

•	 Acetylsalicylic acid
•	 Aescinb?
•	 Aminophenazone
•	 Ampicillinb

•	 Amoxicilina

•	 Bacitracinb

•	 Benzocaine
•	 Benzoyl peroxideb

•	 Capsaicinc

•	 Carboxymethylcellulose 
sodiumb

•	 Chloroformc

•	 Cephalosporinsa,b

•	 Cisplatina,b

•	 Chloramphenicolb

•	 Chlorpromazine
•	 Dinitrochlorobenzene
•	 Diphenylcyclopropenoneb

•	 Dimethylsulfoxidec

•	 Donezepil
•	 Gentamycinb

•	 Guanidinium saltsa

•	 Hexylene Glycolb 
(excipient)

•	 Iodochlorhydroxyquinb

•	 Ketoprofen
•	 Lidocaine

•	 Levofloxacineb

•	 Levopromazinea

•	 Lindaneb

•	 Mechlorethamineb

•	 Methamizolea

•	 Mezlocillina,b

•	 Neomycinb

•	 Nicotinic acid estersc

•	 N,N-diethyl-meta-
toluamide (DEET)b

•	 Penicillina,b

•	 Pentamidine 
isethionatea,b

•	 Phenothiazidesb

•	 Pilocarpine
•	 Prophylphenazone
•	 Promethazine
•	 Pyrazolonesb

•	 Rifamycinb

•	 Sodium fusidateb

•	 Steroids
•	 Streptomycina,b

•	 Tar extractsc

•	 Tincture of benzoinc

•	 Uranium saltsa

•	 Virginiamycinb

Source: Updated and adapted from Gimenez-Arnau et al., Eur. J. Dermatol., 20, 1–11, 2010.
a Occupational.
b Immunologic.
c Nonimmunologic.
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Looking for Answers to Challenges Afforded in This Second Edition of CUS

Until now, we assumed new cases of CoU, PCD, or CUS as exceptional findings, adding new triggers each year to 
long lists of substances. But is this condition really exceptional? General population-based epidemiological stud-
ies are still lacking. Proteins and low-molecular-weight chemicals can be responsible for clinical manifestations, 
urticaria, or eczema, which are a consequence of different pathogenic mechanisms. Are the intrinsic properties 
of the environmental trigger of CUS responsible for the specific immunological pathway involved? Sometimes 
the same substance can induce both clinical patterns. This fact opens the door for new insights into new immune 

TABLE 1.5

Preservatives Responsible for Immediate Contact Reaction

•	 Acetic acid
•	 Aescin polysulfate
•	 Alcoholsb,c

•	 Amyl
•	 Ethyl
•	 Butyl
•	 Isopropyl
•	 Benzylb,c

•	 Ammoniab

•	 Benzoic acidb,c?

•	 Benzyl alcohol
•	 Bronoprolc

•	 Butilated 
hydroxytolueneb?

•	 Camphorc

•	 Chloramineb

•	 Chlorhexidineb

•	 Chlorine
•	 Chlorocresola,b,c

•	 Formaldehydea,b,c

•	 Gentian violetb

•	 Hexylene glycolb

•	 Imidazolidinyl ureac

•	 Kathon CGc

•	 Mercurochromeb

•	 α-phenylphenateb

•	 P-chlorocresol
•	 Parabensb?

•	 2-phenoxyethanol
•	 Phenylmercuric acetatea,b

•	 Phenyl mercuric 
propionateb

•	 Polyethileneglycol
•	 Sodium benzoatea,c

•	 Sodium hypochloriteb

•	 Sorbic acidc

•	 Triclosanb

Source: Updated and adapted from Gimenez-Arnau et al., Eur. J. Dermatol., 20, 1–11, 2010.
a Occupational.
b Immunologic.
c Nonimmunologic.

TABLE 1.6

Miscellaneous Chemicals and Metals Responsible for Immediate Contact Reaction

•	 Acetyl acetoneb

•	 Acid anhydridesa,b

•	 Acrylic acidb?
•	 Acrylic monomersa,b

•	 Aliphatic polyamidea,b

•	 P-aminodiphenylaminea,b

•	 Aminothiazole
•	 Aziridinea,b

•	 Benzonitrilea

•	 Butylhidroxytoluol
•	 Calcium hypochloride
•	 Carbamatesa,b

•	 Carbonless copy papera,b

•	 Chlorotalonila,b

•	 Citraconin anhydride
•	 Denatonium benzoatea,b?
•	 Di(2-ethyhexyl)phthalatea

•	 Dicyanidiamide

•	 Didecyl dimethyl 
ammonium chloridea,b

•	 Diethylfumarate
•	 Diethyltoluamineb

•	 Dimethyl ammonium 
chloridea

•	 Didecyl dimethyl 
ammonium chloride

•	 Diclycidyl ether of 
bisphenol Aa,b

•	 Formaldehyde resina,b

•	 Fumaric acid
•	 Guanidinium saltsa

•	 Methyl ethyl ketoneb

•	 Monoamylamineb

•	 Naphtaa,c

•	 Naphthylacetic acid

•	 Nitrilea

•	 Nylonb

•	 Oleylamide
•	 Phosphorus sesquisulfide
•	 Polypropylenea

•	 Potassium ferricyanide
•	 Sodium fluoride
•	 Sodium silicate
•	 Sodium sulfide
•	 Sulfurc

•	 Triphenyl phosphatea

•	 Trichloroethanol
•	 Uranium saltsa

•	 Vinyl pyridinea

•	 Xylenea

•	 Zinc 
diethyldiothiocarbamatea

•	 Metals
•	 Aluminum
•	 Chromiuma,b

•	 Cobalta,b

•	 Copper
•	 Gold
•	 Iridiuma,b

•	 Mercuryb?
•	 Nickela,b

•	 Palladium
•	 Platinum saltsa,b

•	 Rhodiuma

•	 Ruthenium
•	 Tin
•	 Zinc

Source: Updated and adapted from Gimenez-Arnau et al., Eur. J. Dermatol., 20, 1–11, 2010.
a Occupational.
b Immunologic.
c Nonimmunologic.
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system pathways. Substances responsible for immediate contact skin reactions can be classified by molecular 
weight, mechanism of action, occupational relevance, or their common use in our daily life. Our diagnostic tools 
still are based in subjective assessment. How can we improve these tools? It will be useful to replace in vivo 
tests with effective in vitro testing for diagnostic purposes. How do we better understand the disease behavior to 
help us develop effective preventive measures? A correct etiological diagnosis is necessary. After the symptoms, 
controlling the development of concrete preventive measures is required. After reading this book, we will most 
likely conclude that CUS is a worldwide health problem that needs a global approach.
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