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      Introduction    

 Contact dermatitis (CD) is one of the leading reasons for 
patients to seek dermatology consultation, with an esti-
mated 72 million people in the United States af fl icted with 
this condition. There are two main types of CD, all of which 
result from contact of the skin or mucous membranes with 
an exogenous agent. The most common form of CD, 

    Chapter 1   
 Clinical Guide Introduction             

  Quote by A. Fischer   [  1  ] : 

 “I have indicated that in the search for 
causative agents of contact dermatitis 
the physician must literally suspect 
everything ‘under the sun’ (and the 
sun, itself), including those agents to 
which the patient has been exposed for 
years without prior dif fi culty. The 
patient’s total environment with its 
 fl ora and fauna, topical medications, 
clothing, cosmetics and other contac-
tants encountered in work or play may 
have to be investigated. The victim 
must then be armed with knowledge 
that will enable him to distinguish 
friend from foe and to avoid his per-
sonal villains no matter how disguised. 
Thus, the victim, the patient, will be 
enabled to enjoy his environment with 
safety.” 
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accounting for ~80 % of cases, is irritant contact dermatitis 
(ICD), followed by allergic contact dermatitis (ACD), 
which represents ~20 % of cases and is the primary focus of 
this handbook  [  2–  4  ] . Recent patch test studies in US-based 
populations, con fi rmed equal prevalence of contact allergy 
in pediatric and adult populations  [  5  ] . Furthermore, rates of 
contact allergy vary based on regional and social differences 
in allergen exposure, as well as differing referral patterns, 
selection criteria for patch testing, and allergens tested  [  6  ] . 
Finally, much less commonly observed are contact urticaria 
(CU) and protein contact dermatitis, which are beyond the 
scope of this handbook, but are mentioned brie fl y for com-
pleteness, and the reader is directed to key sources on these 
topics below.  

   Background on Diagnostic Patch Testing 
in the US 

 In the United States, Marion Baldur Sulzberger  fi rst intro-
duced the epicutaneous patch test technique, developed by 
Josef Jadassohn, in the 1930’s at New York Skin and Cancer 
Unit. 

 Furthermore, in 1931 Helene Ollendorff-Curth, also 
trained by Jadassohn, came to the United States and intro-
duced patch testing to industries in order to improve safety 
measures on commercially available products. Over the next 
three decades, patch testing clinics were developed world-
wide, and in 1962, the Scandinavian Committee for Standar-
dization of Routine Patch Testing began to formalize patch 
testing procedure and materials. By the early 1980s, the Food 
and Drug Administration (FDA) proposed a ban on the pro-
duction and sale of allergens for the patch tests based on the 
lack of availability of scienti fi c evidence for its procedure, 
safety, and ef fi cacy. A mandate was set for companies to stan-
dardize their medicinal chemicals. 

 In response, the North American Contact Dermatitis 
Group (NACDG) developed a research arm and worked 
with Stiefel Laboratories to help the German subsidiary of 
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Hermal receive approval for the European based Hermal/
Trolab 20 standard allergen test. This test was available 
through the American Academy of Dermatology (AAD). 
Then, under the leadership of Howard Maibach and the 
Pharmacia-Upjohn Company, the 20 Allergen Test was trans-
formed into what is now the commercially available Thin-
layer Rapid Use Epicutaneous (T.R.U.E.) Test TM  (Mekos 
Laboratories A/S, Hillerod, Denmark), whose  fi rst 23 aller-
gens were approved by the FDA in 1997  [  7  ] . By 2012, 12 new 
allergens/mixes had received FDA approval for commercial 
availability for a total of 35 chemicals/mixes. 

 Approximately 1,700 new synthetic chemicals on average 
are being brought to the U.S. market annually and, notably, 
the Environmental Protection Agency (EPA) tests only 
chemicals that demonstrate evidence of signi fi cant health risk 
potential. Thus, the situation is such that only about 25 % (of 
the 82,000 chemicals in use in the U.S.) have ever been sub-
ject to basic testing, which is why A. Fischer is astute in his 
observation that the physician should suspect anything and 
everything under the sun. 

 Fortunately, major culprit allergens have been identi fi ed 
through extensive tracking by the International Contact 
Dermatitis Research Group (ICDRG) and the North 
American Contact Dermatitis Group (NACDG) over the last 
30 years. This has allowed for the compilation and generation 
of series of panels of allergens, which can serve as a base 
point to initiate screening. For example, available series 
include: the American Contact Dermatitis Society (ACDS) 
80 Core Series  [  8  ] , the fragrances series  [  9  ] , the vehicle and 
cosmetic series  [  10  ] , and then occupationally customized pan-
els such as dentistry  [  11  ]  and bakery panels  [  12  ]  (see 
Tables  1.1 ,  1.2 ,  1.3 ,  1.4 , and  1.5 ). Further series be can found 
on Chemotechnique Diagnostics’ (Sweden) website,   http://
www.chemotechnique.se/Online-Catalogue.htm    , or the aller-
gEAZE™ (Calgary, AB) website,   http://www.allergeaze.com/
allergens.aspx?ID=Series    .      

 As many of these allergens are found in a variety of house-
hold and cosmetic products, as well as items with which patients 
come in contact with daily, tailoring the patch test to patients’ 

http://www.chemotechnique.se/Online-Catalogue.htm
http://www.chemotechnique.se/Online-Catalogue.htm
http://www.allergeaze.com/allergens.aspx?ID=Series
http://www.allergeaze.com/allergens.aspx?ID=Series
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   Table 1.1    American contact dermatitis society (ACDS) 
80 core series   
 Substance  Handbook # 

 1. Nickel sulfate 2.5 % pet. a   72 

 2. Myroxylon pereirae 25 % pet. a   4 

 3. Fragrance mix I 8 % pet. a, c   42 

 4. Quaternium 15.2 % pet. a   35 

 5. Neomycin 20 % pet. a   71 

 6. Budesonide 0.1 % pet. a   24 

 7. Formaldehyde 1 % aq. a, c   34 

 8. Cobalt chloride 1 % pet. a, c   13 

 9. p-tert-Butylphenol formaldehyde resin 1 % 
pet. a  

 74 

 10. P-Phenylenediamine 1 % pet. a   73 

 11. Potassium dichromate 0.25 % pet. a, c   76 

 12. Carba mix 3 % pet. a, c   80 

 13. Thiuram mix 1 % pet. a   81 

 14. Diazolidinyl urea 1 % pet. a   36 

 15. Paraben mix 12 % pet. a   75 

 16. Black rubber mix 0.6 % pet. a   7 

 17. Imidazolidinyl urea 2 % pet. a   38 

 18. Mercapto mix 1 % pet. a   83 

 19. Methylchlorisothiazolinone/
Methylisothiazolinone 100 ppm. aq. a  

 68 

 20. Tixocortol-21- pivalate 1 % pet. a   23 

 21. Mercaptobenzothiazole 1 % pet. a   82 

 22. Colophony 20 % pet. a   18 

 23. Epoxy resin 1 % pet. a   30 

 24. Ethylenediamine 1 % pet. a   32 

 25. Wool alcohol 30 % pet. a   67 
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Table 1.1 (continued)
 Substance  Handbook # 

 26. Benzocaine 5 % pet. b   8 

 27. Bacitracin 20 % pet. a   3 

 28. Mixed dialkyl thioureas 1 % pet.  84 

 29. Fragrance mix II 14 % pet.  51 

 30. Benzophenone-3.3 % pet.  6 

 31. Disperse blue 106.1 % pet. a   27 

 32. Disperse blue 124.1 % pet.  28 

 33. Gold sodium thiosulfate 0.5 % pet. a, c   65 

 34. Ethyl acrylate 0.1 % pet.  1 

 35. Compositae mix 6 % pet.  20 

 36. Sesquiterpene lactone mix 0.1 % pet.  21 

 37. DMDM hydantoin 1 % pet.  36 

 38. Tosylamide formaldehyde resin 10 % pet.  88 

 39. Methyl methacrylate 2 % pet.  2 

 40. Cinnamic aldehyde 1 % pet.  44 

 41. Propylene glycol 30 % aq.  77 

 42. Cetyl steryl alcohol 20 % pet.  N/A 

 43. 2-Bromo-2-nitropropane-1,3-diol (Bronopol) 
0.5 % pet. a  

 39 

 44. Sorbitan sesquioleate 20 % pet.  85 

 45. Cocamidopropylbetaine 1 % aq. c   14 

 46. Glyceryl thioglycolate 1 % pet.  N/A 

 47. Ethyleneurea melamine-formaldehyde 5 % 
pet. 

 N/A 

 48. Iodopropynyl butylcarbamate 0.1 % pet. c   66 

 49. Chloroxylenol (PCMX) 1 % pet.  N/A 

 50. Glutaraldehyde 1 % pet.  N/A 

 51. Ethyl cyanoacrylate 10 % pet.  N/A 

(continued)
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Table 1.1 (continued)
 Substance  Handbook # 

 52. Benzyl alcohol 10 %  See #4 

 53. Benzalkonium chloride 0.1 % aq. c   5 

 54. Methyldibromoglutaronitrile 0.5 % pet.  69 

 55. Propolis 10 % pet. c   N/A 

 56. n,n-Diphenylguanidine 1 % pet.  N/A 

 57. Lanolin alcohol (Amerchol 101) 50 % pet.  67 

 58. Triethanolamine 2 % pet. c   N/A 

 59. Amidoamine 0.1 % aq.  15 

 60. Desoximethasone 1 % pet.  See #’s 23–25 

 61. Triamcinolone 1 % pet.  See #’s 23–25 

 62. Clobetasol-17- propionate 1 % pet.  See #’s 23–25 

 63. Hydrocortisone-17-butyrate 1 % pet. a   25 

 64. 4-Chloro-3-cresol (PCMC) 1 % pet.  N/A 

 65. Benzophenone-4 2 % pet.  N/A 

 66. Chlorhexidine digluconate 0.5 % aq.  N/A 

 67. Ylang ylang 2 % pet.  N/A 

 68. Phenoxyethanol 1 % pet.  N/A 

 69. Sorbic acid 2 % pet.  N/A 

 70. 2, 6-Ditert-butyl-4-cresol (BHT) 2 % pet.  N/A 

 71. Disperse Orange 3.1 % pet.  N/A 

 72. 3-(Dimethylamino)propylamine (DMAPA) 
1 % aq. 

 N/A 

 73. Oleamidopropyl dimethylamine 0.1 % aq. c   N/A 

 74. Dl Alpha Tocopherol 100 %  29 

 75. Cocamide DEA 0.5 % pet.  N/A 
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Table 1.1 (continued)
 Substance  Handbook # 

 76. Lidocaine 15 % pet.  11 

 77. Dibucaine 2.5 % pet.  10 

 78. Jasmine absolute 2 % pet.  N/A 

 79. Tea tree oil 5 % pet.  N/A 

 80. Triclosan 2 % pet.  N/A 

   a TRUE Test allergen 
  b Caine mix (containing benzocaine) is a TRUE Test allergen 
  c Interpret reactions with caution, mild irritant and/or low clinical 
relevancy  

   Table 1.2    Fragrance series (perfumes/ fl avors)   
 Substance  %  Vehicle 

 4-(4-hydroxy-4-methyl pentyl)- 5 petrolatum 
3-cyclohexene-1-carboxaldehyde (Lyral) 

 5  Petrolatum 

 Amylcinnamic alcohol  1  Petrolatum 

 Amylcinnamic aldeyhde  1  Petrolatum 

 Anisyl alcohol  1  Petrolatum 

 Bay leaf oil  2  Petrolatum 

 Benzaldehyde  5  Petrolatum 

 Benzyl alcohol  1  Petrolatum 

 Benzyl salicylate  1  Petrolatum 

 Benzylbenzoate  1  Petrolatum 

 Cinnamic alcohol  1  Petrolatum 

 Cinnamic aldehyde  1  Petrolatum 

 Citral  2  Petrolatum 

 Citronellal  2  Petrolatum 

 Citronellol  1  Petrolatum 

 Coumarin  5  Petrolatum 

(continued)
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 Substance  %  Vehicle 

 d-limonene       2  Petrolatum 

 d-limonene    3  Petrolatum 

 Eugenol  1  Petrolatum 

 Farnesol  5  Petrolatum 

 Fragrance mix [A]  8  Petrolatum 

 Fragrance mix [B]  8  Petrolatum 

 Geraniol  1  Petrolatum 

 Hexyl cinnamic aldehyde  10  Petrolatum 

 Hydroxycitronellal  1  Petrolatum 

 Isoeugenol  1  Petrolatum 

 Jasminum of fi cinale oil (jasminum 
grandi fl orum) 

 2  Petrolatum 

 Majantol  5  Petrolatum 

 Oak moss absolute  1  Petrolatum 

 Oil cedar  10  Petrolatum 

 Oil neroli  2  Petrolatum 

 Oil of bergamot  2  Petrolatum 

 Oil of cinnamon  0.5  Petrolatum 

 Oil of cloves  2  Petrolatum 

 Oil of eucalyptus  2  Petrolatum 

 Oil of lemon  2  Petrolatum 

 Oil of lemon grass  2  Petrolatum 

 Oil of rose  0.5  Petrolatum 

 Oil of rosemary  0.5  Petrolatum 

 Orange oil  2  Petrolatum 

 Phenyl salicylate  1  Petrolatum 

 Salicylaldehyde  2  Petrolatum 

 Vanillin  10  Petrolatum 

Table 1.2 (continued)
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   Table 1.3    Cosmetic series   
 Substance  %  Vehicle 

 1,3,5-tris(2-hydroxyethyl)-hexahydrotriazine 
(Grotan BK) 

 1  Petrolatum 

 2,5-diazolidinyl urea (Germall® II)  1  Petrolatum 

 2-bromo-2-nitropropane-1,3-diol 
(Bronopol) 

 0.5  Petrolatum 

 2-hydroxy-4-methoxy-benzophenone  10  Petrolatum 

 4-chloro-3,5-xylenol (PCMX)  1  Petrolatum 

 4-chloro-3-cresol (PCMC)  1  Petrolatum 

 Abietic acid  10  Petrolatum 

 Abitol  10  Petrolatum 

 Amerchol L101  50  Petrolatum 

 Benzophenone 4  10  Petrolatum 

 Benzyl alcohol  1  Petrolatum 

 Benzyl salicylate  1  Petrolatum 

 Butylhydroxyanisole (BHA)  2  Petrolatum 

 Butylhydroxytoluene (BHT)  2  Petrolatum 

 Cetylstearylalcohol  20  Petrolatum 

 Chlorhexidine digluconate  0.5  Water 

 Chloroacetamide  0.2  Petrolatum 

 Clioquinol  5  Petrolatum 

 Cocamidopropyl betaine  1  Water 

 Coconut diethanolamide (cocamide DEA)  0.5  Petrolatum 

 Cold cream  100 

 Diethanolamine  2  Petrolatum 

 Dimethylaminopropylamine  Petrolatum 

 Diphenylthiourea  1  Petrolatum 

 DMDM hydantoin  1  Petrolatum 

 Dodecyl gallate  0.2  Petrolatum 

(continued)
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 Substance  %  Vehicle 

 Ethylenediamine dihydrochloride  1  Petrolatum 

 Hexamethylenetetramine  1  Petrolatum 

 Imidazolidinyl urea (Germall® 115)  2  Petrolatum 

 Iodopropynyl butylcarbamate  0.2  Petrolatum 

 Isopropylmyristate  10  Petrolatum 

 Methylchloroisothiazinolone/
methyliisothiazinolone – Kathon CG 

 0.01  Water 

 Methyldibromo glutaronitrile (MDBGN)  Petrolatum 

 Methyldibromo glutaronitrile/
phenoxyethanol (MDBGN/PE)-Euxyl K 400 

 1  Petrolatum 

 Octyl gallate  0.2  Petrolatum 

 Paraben mix [B]  12  Petrolatum 

 Petrolatum  100  Petrolatum 

 Phenoxyethanol  1  Petrolatum 

 Phenyl salicylate  1  Petrolatum 

 Phenylmercuric acetate  0.05  Petrolatum 

 Polyethylene glycol ointment  100 

 Polyethylene glycol-400  100 

 Primin  0.01  Petrolatum 

 Propyl gallate  0.5  Petrolatum 

 Propylene glycol  20  Water 

 Quaternium 15 (Dowicil 200)  1  Petrolatum 

 Sesquiterpenelactone mix (2 ml)  0.1  Petrolatum 

 Sodium benzoate  5  Petrolatum 

 Sodium disulphite  1  Petrolatum 

 Sodium-2-pyridinethiol-1-oxide (Sodium-
Omadine) 

 0.1  Water 

 Sorbic acid  2  Petrolatum 

Table 1.3 (continued)
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 Substance  %  Vehicle 

 Sorbitan monooleate (Span 80)  5  Petrolatum 

 Sorbitan sesquioleate  20  Petrolatum 

 Stearyl alcohol  30  Petrolatum 

 Tea tree oil, oxidized  5  Petrolatum 

 Tert-butylhydroquinone  1  Petrolatum 

 Thimerosal  1  Petrolatum 

 Tolu balsam  20  Petrolatum 

 Tosylamide/formaldehyde resin  10  Petrolatum 

 Triclosan  2  Petrolatum 

 Trithanolaminee  2.5  Petrolatum 

 Tween 40  10  Petrolatum 

 Tween 80  10  Petrolatum 

 Vanillin  10  Petrolatum 

 Wool alcohols ointment  100 

 Wool fat  30  Petrolatum 

Table 1.3 (continued)

   Table 1.4    The dentistry series (dental materials)   
 Substance  %  Vehicle 

 (2-hydroxyethyl)-methacrylate  1  Petrolatum 

 1,3-butandiol-dimethacrylate  2  Petrolatum 

 2-hydroxy-ethylacrylate  0.1  Petrolatum 

 2-hydroxypropyl-methacrylate  2  Petrolatum 

 Amalgam (Ag 13.9 %, Cu 2.4 %, Sn 3.5 %, 
Zn 0.02 %) 

 20  Petrolatum 

 Amalgam (Hg 2.5 %, Ag 1.7 %, Cu 0.3 %, 
Sn 0.4 %, Zn 0.025 %)   

 5  Petrolatum 

 Ammoniated mercury  1  Petrolatum 

 Ammonium tetrachloroplatinate  0.25  Petrolatum 

(continued)
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 Substance  %  Vehicle 

 Benzoyl peroxide  1  Petrolatum 

 BIS-GMA  2  Petrolatum 

 Bisphenol A  1  Petrolatum 

 Bisphenol-A-dimethacrylate  2  Petrolatum 

 Copper sulphate  1  Water 

 Diurethane-dimethacrylate  2  Petrolatum 

 Ethyleneglycol-dimethacrylate  2  Petrolatum 

 Eugenol  1  Petrolatum 

 Mentha piperita oil (peppermint oil)  2  Petrolatum 

 Methyl methacrylate  2  Petrolatum 

 N,N-dimethyl-p-toluidine  2  Petrolatum 

 Palladium chloride  1  Petrolatum 

 Potassium dicyanoaurate  0.002  Petrolatum 

 Sodium thiosulfoaurate (gold)  0.25  Petrolatum 

 Tetracaine-HCl  1  Petrolatum 

 Tin (II) chloride  0.5  Petrolatum 

 Triethyleneglycol-dimethacrylate  2  Petrolatum 

Table 1.4 (continued)

   Table 1.5    The bakery series   

 Substance  Conc. %  Vehicle 
 Conc. 
molality (m) 

 Vanillin  10.0  Petrolatum  0.657 

 Eugenol  2.0  Petrolatum  0.122 

 Isoeugenol  2.0  Petrolatum  0.122 

 Sodium benzoate  5.0  Petrolatum  0.347 

 BHT  2.0  Petrolatum  0.091 

 Menthol  2.0  Petrolatum  0.128 
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speci fi c exposure history can be very effective when used in 
conjunction with an appropriately broad- based screening panel. 
Customizing patch testing chambers allows for a comprehensive 
approach to testing by placing speci fi c allergens or product 
samples into individual chambers on separate panels then 
applying the panels to unaffected regions of the patient’s back.  

   Allergic Contact Dermatitis (the Disease 
State Once the Patient Has Developed 
Contact Allergy) 

 ACD is a complex immunologic reaction that ultimately results 
in a delayed (~48–120 h) presentation, referred to as a Type IV 
hypersensitivity reaction. This immune response is character-

 Substance  Conc. %  Vehicle 
 Conc. 
molality (m) 

 Cinnamyl alcohol  2.0  Petrolatum  0.149 

 Cinnamal  1.0  Petrolatum  0.151 

 2-tert-Butyl-4-
methoxyphenol (BHA) 

 2.0  Petrolatum  0.111 

 Trans-Anethole  5.0  Petrolatum  0.337 

 Sorbic acid  2.0  Petrolatum  0.178 

 Benzoic acid  5.0  Petrolatum  0.409 

 Propionic acid  3.0  Petrolatum  0.405 

 Octyl gallate  0.25  Petrolatum  0.009 

 Dipentene (oxidized)  1.0  Petrolatum  0.073 

 Ammonium persulfate  2.5  Petrolatum  0.110 

 Benzoylperoxide  1.0  Petrolatum  0.041 

 Propyl gallate  1.0  Petrolatum  0.047 

 Dodecyl gallate  0.25  Petrolatum  0.007 

Table 1.5 (continued)
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ized by two main stages, sensitization and  elicitation. An indi-
vidual may become sensitized to a particular substance when 
his or her skin barrier is impaired, allowing for the entry of 
exogenous allergens into the epidermis. These allergens or hap-
tens are small, lipophilic chemicals with low molecular weight 
(<10,000 Da) that bind with self proteins to form complete 
antigens upon entry into the epidermis. Dendritic cells, which 
are the antigen presenting cells (APCs) of the skin, then uptake 
and express these complete antigens on cell surface major 
 histocompatibility complexes (MHC). The antigen is then pre-
sented by dendritic cells to naïve antigen-speci fi c T-cells in the 
regional lymph nodes. These naïve T-cells then differentiate 
into effector/memory T-cells, which are capable of acting on 
APC’s in the future  [  13–  16  ] . 

 Elicitation, the second phase of ACD, refers to the clinical 
dermatitic presentation, and occurs after repeated exposure to 
a particular allergen to which memory T-cells have been cloned. 
Exposure may occur transepidermally or systemically through 
ingestion, inhalation or intravenous entry  [  17  ] . In this stage, 
T-helper cells dominate as opposed to T-suppressor cells, which 
would create a state of relative or complete tolerance  [  16  ] . 

 Because this process is delayed, patients may have dif fi culty 
discovering or temporally associating the initial source of 
their dermatitis, especially if it was years prior; therefore, 
patch test screening with an appropriate base panel is of 
utmost importance. Moreover, the distribution of the derma-
titis may not follow the exposure pattern. ACD can present 
as a local, generalized, or ectopic dermatitis. 

   Adolescents [Age 13–17] 

 Childhood presentations of ACD are becoming more recog-
nized as a signi fi cant problem, accounting for approximately 
20 % of all cases of pediatric dermatitis  [  15,   16  ] . Moreover, 
adolescents account for a large proportion of pediatric ACD, 
especially in females when compared to their male  counterparts, 
according to international literature. This trend has been 
observed with particular allergens, such as nickel and  fragrance, 
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likely due to their presence in classically female sources, i.e. 
jewelry, cosmetics, and fragranced personal products  [  16,   18  ] . 
Recent studies, however, have reported an even distribution 
of allergens across all pediatric groups without noting gender 
bias  [  19,   20  ] . One relevant source of ACD in adolescents is 
sports equipment, i.e. wrist supports, shin and knee guards 
 [  21–  23  ] , athletic tape  [  24  ] , and swimming goggles  [  25  ] , often 
due to the allergen p-tert-butylphenol formaldehyde resin 
 [  26  ] . In addition, the warm, moist, occluded environment to 
which athlete’s skin is subjected, may also make them more 
susceptible to ACD. The moisture may also contribute to 
chemical breakdown and release of allergens  [  27  ] .  

   Clinical Presentation 

 ACD often presents with pruritic, eczematous papules and 
plaques, and occasional vesicles and bulla (Figs.  1.1 ,  1.2 ,  1.3 , 
and  1.4 ). Because these descriptive terms are not unique to 
ACD, distinguishing it from AD and ICD can prove to be a 
challenge  [  16  ] . More speci fi cally, acute ACD and AD often 
have similar morphological appearances, and furthermore, 

  Figure 1.1    Sparing of axil-
lary vault with allergic con-
tact dermatitis       
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the two may occur simultaneously. In fact, it has been sug-
gested that AD may predispose individuals to developing 
ACD due to a damaged epidermal barrier to allergens 
 [  28,   29  ] . Acute presentations of ACD and ICD may be distin-

  Figure 1.2    Erythroderma from advanced allergic contact dermatitis       

  Figure 1.3    Allergic contact hand dermatitis       
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guished based on their temporal relationship to the inciting 
event as well as clinical distribution (see Table  1.6 )  [  15,   16, 
  30  ] . ACD may present in an ectopic manner, meaning that the 
location of the dermatitis is not directly related to exposure 
site. This can occur in different ways, such as by transferring 
an allergen from one region of the body to another. For 
example, AD sites may  fl are after exposure to nail polish 
upon scratching  [  29  ]  or eyelid dermatitis may ensue after a 
cashier rubs his or her eyes after handling monies. Even more 
challenging to diagnose are idiopathic (id) ACD reactions, 
which are non-speci fi c, widespread eruptions that occur when 
the patient contacts a particular allergen  [  15,   16  ] .        

   Irritant Contact Dermatitis 

 ICD is not considered an immunologic reaction, but rather is 
related to direct contact with an irritating substance that 
damages epidermal keratinocytes and induces in fl ammation, 
without activating an immune cascade. Therefore, previous 
chemical exposure and prior sensitization are not required 
for this reaction  [  31  ] . Classic examples of irritants include 
urine (diaper dermatitis), soap (hand dermatitis), and saliva 

  Figure 1.4    Chronic, allergic contact dermatitis of the foot, with 
licheni fi cation and scarring       
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(lip licker dermatitis) (Fig.  1.5 ). Moreover, the severity of an 
ICD reaction is not solely dependent on the concentration of 
the instigating agent, but is directly proportional to the expo-
sure time as well  [  15,   32  ] .   

   Contact Urticaria 

 Unlike the type IV delayed immunologic reaction of ACD, 
CU is mediated by an immediate IgE type I immunologic 
reaction. Clinically, CU appears as a wheal and  fl are reaction, 
appearing within 30 min of exposure to a eliciting substance 
and resolving within hours  [  33  ] . Testing is usually performed 
by an allergist, who uses the RAST (radioallergosorbent test) 
or prick testing. Desensitization can then be attempted, which 
is much more dif fi cult with Type IV reactions  [  16  ] .  

   Protein Contact Dermatitis 

 The term protein contact dermatitis (PCD) was introduced in 
1976 by Hjorth and Roed-Peterson  [  34  ] , and refers to the 
development of a Type-I, immediate, IgE-mediated reaction 
upon exposure to protein. Clinically, the most common pre-
sentation of PCD is chronic or recurrent eczema; however, 

  Figure 1.5    Irritant contact dermatitis of the dorsal ( a ) and palmar 
( b ) surfaces of the hand       
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urticaria may also be observed upon contact with particular 
proteins, such as certain foods and drinks (almonds, banana, 
carrot, celery, kiwi, melon, tomato, seafood, cow’s milk), air-
borne ragweed particles, and natural rubber latex  [  33,   35  ] .  

   Clinical Diagnosis 

 Investigative history and diagnostic clues are important ele-
ments to making a proper diagnosis of ACD. For instance, 
distinguishing between ACD and AD can be challenging, 
especially when occurring simultaneously. Luckily, certain 
clinical clues can increase the index of suspicion for ACD, 
such as new-onset, and/or a progressing or deteriorating der-
matitis that is recalcitrant to standard therapies  [  36  ] . 
Epicutaneous patch testing, however, is the gold standard for 
the diagnosis of ACD  [  15,   16,   30  ]  (see Table  1.7 )  [  15,   28  ] .   

   Table 1.7    Allergen determination for comprehensive patch testing   
 Patient history  Clinical pattern of dermatitis 

 Personal hygiene 
products 

 Local: dermatitis may relate to region 
of direct contact, i.e. peri-umbilical 
dermatitis linked to nickel allergy due to 
jean snaps and belts 

  Patient 
   Close contacts 

(due to connubial 
dermatitis) 

 Home environment  Ectopic: dermatitis may relate to region 
of indirect contact, i.e. peri-ocular 
dermatitis after rubbing eyes with nail 
polish 

 Medical history  Skin memory: dermatitis presents in 
region of previous exposure upon 
re-exposure to source at a different site, 
i.e. ingestion of chocolate (containing 
nickel) causes a peri-umbilical reaction 

 Systemic, generalized: widespread 
appearance of dermatitis after systemic 
exposure, i.e. ingestion, intravenous, 
intramuscular, inhalation 
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   Pre-patch Consult and Education 

 In the pre-patch education/instruction session, a provider 
must explain basic guidelines prior to testing (see Table  1.8 ) 
 [  36  ]  as well as the testing procedure. As these instructions can 
be extensive, patients may not be willing or able to follow 
these rules. Therefore, a basic explanation of ACD being a 
delayed reaction in the initial consultation often helps 
patients to understand the lengthy testing timeline. There 
may be some patients, however, that do not appear capable of 
understanding all of the instructions and explanations, and 
the provider must then assess whether they would be a 
proper candidate as well  [  28  ] . Not only may the test itself be 
inaccurate based on patient’s inability to follow instruction, 
but subsequent attempts at avoidance may not be possible.  

   Table 1.8    Patch testing guidelines   
 Guideline  Timeline 

  No creams or lotions  on 
their back or pre-determined 
application site 

 Day of testing through  fi nal 
interpretation 

  No showering  (cannot get 
application sites wet) 

 Application to  fi nal interpretation 

  No excessive sweating   Application to  fi nal interpretation 

  No topical steroids or topical 
calcineurin inhibitors  on 
predetermined application site 

 1–2 weeks prior to application 
through  fi nal interpretation 

  No oral corticosteroids   Within 2 weeks prior to patch 
testing and through  fi nal 
interpretation 

  No IM corticosteroids   Within 4 weeks prior to patch 
testing and through  fi nal 
interpretation 

  No sun or UV light  on the area 
to be tested 

 Weeks prior to testing through 
 fi nal interpretation 

  Oral antihistamines are allowed   Prior to and during testing 
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   Pediatric Patch Testing 

 Pediatric patch testing poses more of a challenge when com-
pared to testing adult patients. Selectivity of proper candidates 
not only includes taking a patient’s age into account, but their 
family’s ability to understand the process and their willingness 
to complete the journey. In addition, patch testing itself can be 
limited by the relatively smaller surface area available for 
chamber application (especially in dermatitic patients). 
Therefore, there is an increased need for selectivity when 
choosing which allergens to include in the series. Logistically, it 
is also dif fi cult to ask a young child to sit still for a long period 
of time during patch application, removal, and interpretation. 
Moreover, patients’ parents or legal guardians must be made 
aware that the procedure has not received Food and Drug 
Administration indication in pediatric patients  [  28  ] . Preliminary 
avoidance of allergens with a high likelihood of reactivity is 
especially helpful with pediatric patients, as testing may not be 
necessary if the patient has shown >50 % improvement in their 
condition in 4–6 weeks of avoidance. This also allows for a snap-
shot of the family’s ability to comply with an avoidance plan.   

   Procedure Outline (see Fig.  1.6 )    

 Patch testing can be achieved by using either commercially 
available pre-packaged allergen panels or by loading each 
allergen onto individual chambers on a tape strip. Some types 
of the patient’s own products may also be applied directly to 
patch testing chambers, and placed on patients in addition to 
individual component chemicals  [  37  ]  (Fig.  1.7 ). Panels of aller-
gens and/or products should be placed on unaffected areas of 
patient’s backs or arms in linear con fi gurations and marked 
according to a pre-determined number scheme (Figs.  1.8  and 
 1.9 ). Securing these panels with hypoallergenic tape, such as 
hypa fi x tape  TM  (Smith & Nephew, London, UK), is crucial, as 
these strips of allergens must remain in place under occlusion 
for 24–48 h. The 48 h point was selected to allow for optimized 
time of contact with the substance without increasing the 
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number of irritant reactions  [  38  ] . Of note, the German Contact 
Dermatitis Research Group (DKG) suggests a 24 h contact 
time for children ages 6–12.    

 An initial reading of the patch testing sites is performed 
upon removal of the allergen panels at the 48 h point and 
outlining individual chambers with a  fl uorescent marker 
(Fig.  1.10 ). Skin changes, such as erythema, induration, 
papules, vesicles, and blistering are noted at this time, and 

Step 1: Place pre-packaged or pre-loaded allergen panels on
unaffected areas of patient’s back or anterior arms.

∑

Step 2: Mark each allergen with a surgical marker according
to a pre-determined number scheme

∑

Step 3: Create a paper “map” of panel configuration and
numbering

∑

Step 4: Secure panels with hypoallergenic tape∑

Step 5: Remove panels between 24–48 hours, outlining each
allergens’ position with a fluorescent marker and re-numbering
with a surgical marker

∑

Step 6: Note early reactions and their intensity, macular erythema,
1+, 2+, 3+ (See Table 1–9)

∑

Step 7: Perform final interpretation at 72–120 h from initial
placement, noting consistent or new reactions according to the
same scale as before, using a wood’s lamp to illuminate the
fluorescent marking

∑

  Figure 1.6    Patch testing algorithm       
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  Figure 1.7    Sample from an athletic shoe is removed using a punch 
biopsy instrument, dissected into parts, such as cloth and foam, and 
placed in patch testing chambers       

  Figure 1.8    Patch test application. Panels of allergens placed in lin-
ear con fi gurations and marked according to a pre-determined num-
ber scheme       
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  Figure 1.9    Avoidance of marked regions due to pre-existing 
dermatitis       

  Figure 1.10    Patch test removal. An initial reading of the patch test-
ing sites is performed at the 48 h point, with chambers outlined in 
highlighter and each allergen re-numbered with surgical marker       
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rated accordingly. Reactions may range in intensity from 
macular erythema to a 3+ positive patch test (PPT) (see 
Table  1.9 ). However, the  fi nal interpretation must be done at 
a delayed reading in 72–120 h from initial placement, as ini-
tial cutaneous changes may be due to ICD, of which the 
majority resolve by the  fi nal interpretation (Figs.  1.11 ,  1.12 , 
 1.13 , and  1.14 ). In addition, 48 h may not be long enough for 
some of these type IV delayed reactions to appear or peak in 
intensity  [  15,   16  ] . Notably, corticosteroids, neomycin sulfate, 
and sodium gold thiosulfate appear late (see Table  1.10 )  [  39, 
  40  ] . The  fi nal interpretation can be aided by the use of a 
wood’s lamp, which will illuminate the highlighter in order to 
locate and directly feel the patch testing sites (Fig.  1.15 ).         

   Table 1.9    Reaction rating scale   

 Macular erythema 
 Faint to pronounced erythema without 
elevation 

  1 +   Induration +/− erythema 

  2 +   Papules +/− induration and erythema 

  3 +   Vesicles and/or bulla +/− papules, induration 
and erythema 

  Figure 1.11    Final    interpreta-
tion, macular erythematous 
reaction ( arrow ) to p-tert 
butylphenol formaldehyde 
resin (PTBFR)        
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  Figure 1.12    Final interpreta-
tion, 2+ reaction to bacitracin 
( arrow )       

  Figure 1.13    Final interpretation, 2+ 
reaction cobalt chloride       
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  Figure 1.14    Reactions   . ( a ) macular erythema; ( b ) macular ery-
thema; ( c ) 1+ reaction; ( d ) 1+ reaction; ( e ) 2+ reaction; ( f ) 2+ reac-
tion; ( g ) 2+ reaction; ( h ) 2+ reaction; ( i ) 3+ reaction       

   Table 1.10    Early vs. late reactions   

 Early reactions  Late reactions 
 Crescendo 
reactions 

 Balsam of Peru 
( Myroxylon pereirae ) 

 Acrylates  Cocamidopropyl 
betaine 

 Carbamates  Compositae 

 Thiuram  Corticosteroids 
(budesonide) 

 Formaldehyde 
releasing preservatives 

 Neomycin sulfate 

 Sodium gold 
thiosulfate 

 Textile dyes 
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 Certain chemicals and products, however, are not designed to 
be used under occlusion or to remain in contact with a patient’s 
skin for long periods of time, and for that reason, a provider may 
decide to test particular products by employing provocative use 
testing. This form of testing, also called, repeat open application 
testing (R.O.A.T.) utilizes the inner or anterior arm of the 
patient, and involves placing a small amount of the product in 
question to a 2.5 cm drawn circle twice daily for 7 days (see 
Fig.  1.16 ). Importantly, this technique does not involve occluding 
chemicals as in classic patch testing; therefore, the allergen 
potency is not as great, which decreases risk of intense reactions, 
but also may require longer time to elicit a response.  

   Expected Adverse Reactions of Patch Testing 

 The most common adverse reactions associated with patch 
testing are expected cutaneous changes at the sites that were 
in contact with the testing substances, especially if the patient 
exhibited contact allergy (PPT). These reactions may include 
erythema, induration, papules, and vesicles, occasionally 
accompanied by pruritus, burning and in fl ammation at the 
site of application. 

  Figure 1.15    Final interpre-
tation with the use of a 
wood’s lamp to illuminate 
the highlighter in order to 
directly feel the patch test-
ing sites       
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 Less commonly seen are pustular and blistering reactions, 
post-in fl ammatory hypo/hyper-pigmentation, and persistent 
granulomatous reactions. The most rare of reactions would be 
anaphylactic type reactions, which have been reported as 
individual case reports in which the patients have had contact 
urticarial syndrome (Type I) or developed a Type I hypersen-
sitivity reaction to the agent. Some patients may experience a 
worsening of their initial dermatitis, which can serve as a 
diagnostic clue in assigning clinical relevance, as this phe-
nomenon can be observed when one is tested and reacts to 
the same allergen that contributed to the initial and current 
presentation. 

 Moreover, based on information extrapolated from adult 
studies, active sensitization to one of the allergens tested at 
the standardized concentrations are very rarely reported 
(0.0–0.69 %)  [  40–  43  ] . Published concentrations of chemicals 
used in commercially available patch testing kits are associ-
ated with the fewest side effects and are generally accepted 
 [  44  ] . Ultimately, the potential risks and side-effects presented 

1. Place a small amount of
each product in question
into the corresponding
drawn circle twice daily for 7
days.
2. For products that are
intended to be ‘washed off’,
rinse the product off 30–60 s
after application,
not worrying about products
mixing together, as this is
how they are used in daily
routines.
3. If burning, erythema, or
visible signs of irritation
develop, discontinue use of
the product and return to the
clinic for visual inspection of
the application site by a
trained professional.

A

B

C

Palm of hand

Cubital fossa

2.5 cm circle drawn
with surgical marker

The arm

Forearm

Upper arm

Shoulder

  Figure 1.16    Repeat open application testing (R.O.A.T.)       
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by patch testing are considerably outweighed by its useful-
ness, both as a diagnostic tool and as a guide to avoiding clini-
cally relevant speci fi c contact allergens.   

   Post-patch Education – Avoidance 

 While patch testing can provide a diagnosis of ACD and facili-
tate discovery of culprit allergens, it is patients that are 
responsible for the resolution of their dermatitis. This is 
because avoidance is crucial in the treatment of ACD, and can 
only be achieved with proper patient education. A post-patch 
testing session is necessary to inform the patient and their 
families of potential sources of exposure based on a thorough 
explanation of what their clinically relevant, positive allergens 
are and where they are often found. Patient-directed litera-
ture is available and should be provided to patients to aid in 
this endeavor. As there are endless products commercially 
available, teaching patients how to read the ingredient labels 
is also important, but there are online databases available for 
this purpose as well. Individualized lists of “safer” alternatives 
can then be generated, by entering relevant, positive allergens 
into the database  [  28  ] . Both programs also offer information 
about various allergens. There are two main programs that can 
provide this service, the Contact Allergen Management 
Program (C.A.M.P.) and the Contact Allergen Replacement 
Database (C.A.R.D.)  [  45,   46  ] . Products on these listings 
should be used with caution, however, as patients are gener-
ally not patch tested for every chemical ingredient. For this 
reason, educating the patient and family on performing pro-
vocative use testing or R.O.A.T. should be performed.  

   Management and Therapy (see Fig.  1.17 )    

 Avoidance of causative allergens is the most crucial compo-
nent of ACD resolution and management  [  47  ] . As mentioned 
earlier, patch testing can provide a means of discovering 
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 relevant, positive allergens, allowing a provider to focus post-
patch education on how to avoid speci fi c chemicals  [  28,   47  ] . 
Patients are also educated on allergen substitution, which is 
aided by certain resources, such as the Alternatives for the 
2007 NACDG Standard Screening Tray  [  48  ]  and a 4-part 
series providing data from the American Contact Alternatives 
Group  [  49–  52  ] . This series focuses on facial cosmetics, hair 
products, lip and dental care products, as well as personal care 
products. With these interventions, it may be possible to 
achieve a sustained remission. 

 There are times, however, when complete avoidance is not 
possible or when avoidance is not suf fi cient to clear a derma-
titis outbreak. Moreover, patch testing may fail to identify 

Avoidance of relevant allergens and allergen substitution

Management achieved Not sufficient or not possible

Adjuvant therapy

Topical therapies

Topical
corticosteroids

Systemic
therapies

Topical
corticosteroids

Immune modulators
(calcineurin inhibitors)

Immune modulators
(azathioprine, methotrexate,

mycophenolate mofetil, cyclosporine)

Phototherapy
(shortwave

ultra-voilet light,
UVB)

Oral/IM
corticosteroids

Acute exacerbation? Chronic?

Barrier creams
or emolients

No Yes No Yes

Prolonged time
and/or effected

localized regions
prone to atrophy?

Prolonged time and/or severe or
widespread involvement with or
without mucous membrane
involvement?

Prophylaxis

  Figure 1.17    Management algorithm       
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any or all inciting agents, especially if multiple chemicals are 
involved. Adjuvant measures, such as topical and/or systemic 
therapies may be necessary in these instances. In addition, 
physical barrier creams or emollients, such as petrolatum, 
can be utilized in many different situations as a form of expo-
sure avoidance or prophylaxis. Topical agents are used as  fi rst 
line therapy, speci fi cally corticosteroids, which may elicit side 
effects or induce sensitization to the vehicle ingredients or 
corticosteroids themselves with prolonged or widespread use 
 [  53–  55  ] . Due to the issues surrounding long-term use of topi-
cal corticosteroids, topical immune modulators, such as cal-
cineurin inhibitors  [  56,   57  ] , may prove bene fi cial, especially in 
regions of thin skin or those prone to atrophy, such as the face 
and intertriginous areas. The next step in management 
involves the use of systemic therapies, which may be neces-
sary for severe or widespread dermatitis with or without 
mucous membranes manifestations, or for dermatitis that 
continues to progress despite the use of topical agents. 

 Oral corticosteroids, such as prednisone  [  58  ] , can be effec-
tive for acute exacerbations of ACD and tapered after symp-
toms are controlled. For chronic cases, however, ‘steroid 
sparing’ agents should be considered, such as phototherapy, 
usually with shortwave ultra-violet light (UVB), and systemic 
immune modulators (azathioprine, methotrexate, mycophe-
nolate mofetil, and cyclosporine)  [  47  ] .      
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   1–2. Acrylates: Ethyl Acrylate,  
Methyl Methacrylate   

  Description : chemicals naturally found in liquid or powder 
form that harden into solid substances when heat is applied 
or additional chemicals are added. ACD to acrylates is caused 
by the free acrylate monomer, which is reduced once the 
resin has hardened  [  59  ] . 

  Sources : often occupational exposures  [  60,   61  ] 

   Acrylic nails  
  Aircraft windows  
  Bone cement – orthopedics  
  Concrete  
  Dental products

   Cements   •
  Crowns, temporary   •
  Dentures      •

  Gel electrophoresis  
  Glass  
  Hair spray  
  Industrial adhesives/glues  
  Inks, ultraviolet-cured  
  Insecticides  

    Chapter 2   
 Clinical Guide – Top 88 
Allergens                 
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  Paints, ultraviolet-cured  
  Plastics  
  Textile  fi nish    

  Allergen of the Year : N/A 
  Degree of Relevance : high (~80 %), but low prevalence; the 

NACDG reported the prevalence of PPTs to ethyl acrylate 
and methyl methacrylate as 1.3 % and 1.4 % of their patients, 
respectively  [  62  ] . Acrylates can penetrate most latex, nitrile, 
neoprene, and vinyl gloves within minutes, so protection can 
be dif fi cult. Therefore, polyvinyl alcohol and barrier chemical 
resistant gloves should be used. 

  Classic Presentation : related to site of exposure, especially 
in liquid or powder form. 

  Potential Ectopic Dermatitis : Yes, due to acrylic  fi ngernails 
in contact with eyelids, mouth, neck, and genitalia. 

  Potential Generalized/Systemic Dermatitis : N/A 
  Co-reactivity/Cross-reactivity : Possible cross-reactions 

among some acrylates. 
  Test :

   Patch test     



373. Bacitracin

   3. Bacitracin   

  Description : topical antibiotic that is now site #33 on the 
T.R.U.E. Test. 

  Sources :

   Animal feeds  
  Over-the-counter medications – ointments and creams    

  Allergen of the Year : 2003 
  Degree of Relevance : high 
  Classic Presentation : site of application, i.e. eczema sites, 

wounds 
  Potential Ectopic Dermatitis : unlikely 
  Potential Generalized/Systemic Dermatitis : rare; however, 

it can cause anaphylaxis  [  63  ]  
  Co-reactivity/Cross-reactivity : co-reactivity with neomycin 

(see #71) 
  Test :

   Patch test  
  Repeat Open Application Test (ROAT)     
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   4. Balsam of Peru ( Myroxylon Pereirae ) 
(BOP)   (Table  2.1 )       

  Description : fragrance/ fl avorant found in nature from the sap 
of the  Myroxylon pereirae  tree, containing >400 chemicals, 
and one of the chemicals used to screen for fragrance allergy 
 [  36,   65  ] . BOP can be found at site #10 on the T.R.U.E. Test. 

 As mentioned above, allergy to fragrance was  fi rst pub-
lished in the medical literature in 1957  [  66  ]  and  fl avorants in 
1961  [  67  ] . Since that time, multiple reports have been 
documented. 

   Table 2.1    Components of balsam of Peru (partial list)  [  64  ]    
 a-amylcinnamic alcohol a  

 Cinnamic alcohol a  

 Cinnamic aldehyde a  

 Eugenol a  

 Isoeugenol a  

 Benzaldehyde 

 Benzoic acid 

 Benzoyl benzoate 

 Benzoyl cinnamte 

 Benzoyl salicylate 

 Benzyl alcohol 

 Cinnamic acid 

 Methyl cinnamate 

 Sodium benzoate 

 Vanillin 

   a Component of fragrance mix I as well  



394. Balsam of Peru (Myroxylon Pereirae) (BOP)

  Sources   [  68,   69  ] :

   Cosmetics  
  Creams  
  Dental Items – mouthwash, dental  fl oss, toothpaste  
  Diaper-area care products  
  Foods and drinks containing Balsam of Peru ( Myroxylon perei-
rae ) (Table  2.2 )  [  18,   70,   71  ]    
  Lotions  
  Lozenges  
  Medications ( fl avored liquid)  
  Perfumes    

   Table 2.2    Foods and drinks containing balsam of Peru ( Myroxylon 
pereirae )   

 Desserts  Drinks 
 Fruits and 
vegetables  Spices 

 Chocolate  Alcohol  Citrus fruit 
products 

 Allspice 

  Beer   Baked 
goods 

  Gin   Jams 

  Vermouth   Juices 

  Wine 

 Ice cream 
(vanilla extract) 

 Soda 
( fl avorants and 
preservatives) 

 Tomato 
and tomato 
products: 
barbeque 
sauce, chili, 
ketchup, 
tomato sauce 

 Anise 

 Cinnamon 

 Cloves 

 Curry 

 Ginger 

 Vanilla 
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  Allergen of the Year : N/A 
  Degree of Relevance : high (children and adults) 
  Classic Presentation : ACD on the face (eyelids), neck 

and axillae, as well possible stomatitis or cheilitis  [  72,   73  ]  are 
common presentations. BOP also may be associated with hand 
dermatitis  [  74  ] , and diaper dermatitis, as children may become 
sensitized through the use of baby products used in the diaper 
region or the diaper’s components themselves  [  75,   76  ] . 

 Oral and perioral dermatitis are often caused by the BOP 
 fl avorings in chewing gums, toothpastes, mouthwashes, and 
mentholated cigarettes  [  75  ] . In addition, as components of BOP 
are used in fragrances as well, “consort” or “connubial” contact 
dermatitis also can occur by contact with others, such as partners, 
care-givers, friends or co-workers, who use fragranced products  [  77  ] . 

  Potential   Ectopic Dermatitis:  Potentially 
  Potential Generalized/Systemic Dermatitis : Yes; Airborne con-

tact, and dermatitis due to systemic exposure by inhalation and inges-
tion ( fl avor and spices in foods) may also occur  [  70,   74,   77,   78  ] . 

  Co-reactivity/Cross-reactivity : cross-reactivity fragrance 
mix I and II and colophony (see #’s 42, 51, and 18) 

  Test :

   Patch test – while many products, such as cosmetics and creams, 
may be tested “as is,” products such as dental and  fl avored 
items, may require preparation prior to patch testing  [  79  ] .  
  Repeat Open Application Test (ROAT)     



415. Benzalkonium Chloride

   5. Benzalkonium Chloride      

  Description : quaternary ammonium cationic detergent used 
as both a preservative and antiseptic  [  80  ] . 

  Sources :

   Antiseptic solutions and detergents, i.e. Zephiran  
  Cosmetics  
  Deodorants  
  Dentri fi ces – mouthwashes  
  Lozenges  
  Medicated towelettes and adhesive tapes  
  Ophthalmic solutions – contact lens solutions and eye drops  
  Orthopedics – Plaster of Paris (antiseptic component), rare 
 [  80,   81  ]     

  Allergen of the Year : N/A 
  Degree of Relevance : low 
  Classic Presentation : related to site of contact, including 

stomatitis 
  Potential Ectopic Dermatitis : unlikely 
  Potential Generalized/Systemic Dermatitis : Yes, when 

sensitized individuals ingest antihypertensive or antispas-
modic medications that cross-react benzalkonium chloride 
 [  80  ] . 

  Co-reactivity/Cross-reactivity : cross-reactivity with some 
antihypertensive or antispasmodic medications 

  Test :

   Patch test  
  Repeat Open Application Test (ROAT)     
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   6. Benzophenone-3 (Oxybenzone)   

  Description : the most common photoallergen in sunscreen 
products, causing ACD or contact urticaria. Several benzo-
phenones exist with a variety of uses, such as protection from 
ultraviolet light  [  82  ] . 

  Sources :

   Sunscreen/sunblock    

  Allergen of the Year : N/A 
  Degree of Relevance : high 
  Classic Presentation : related to the site of contact. 
  Potential Ectopic Dermatitis : N/A 
  Potential Generalized/Systemic Dermatitis : unlikely 
  Co-reactivity/Cross-reactivity : Cross-reactivity with keto-

profen possible  [  83  ] . 
  Test :

   Patch test  
  Repeat Open Application Test (ROAT)     



437. Black Rubber Mix (BRM)

   7. Black Rubber Mix (BRM)   

  Description : BRM contains the three antioxidants, 
N-isopropyl-N’-phenyl paraphenylenediamine, N-cyclohexyl-
N’-phenyl paraphenylenediamine, and N,N’-diphenyl para-
phenylenediamine, which are added to rubber in order to 
produce the black pigment. These chemicals are oxidized 
themselves in order to prevent damage to the rubber mole-
cules  [  84  ] . They also provide temperature stability, strength, 
and  fl exibility  [  84  ] . 

 As early as 1943, ACD to rubber accelerants was reported 
by E.E. Obetz, who coined the term “rubber itch” or “rubber 
poisoning”  [  85  ] . BRM now occupies #16 on the T.R.U.E. Test 
panel, and the NACDG reported that 38 % of those with 
PPT’s to a rubber mix were reactive to BRM  [  86  ] . Moreover, 
sensitization to BRM in the general population is approxi-
mately 2.1 % in men and 1.6 % in women  [  86  ] . The use of 
vinyl gloves may add protection to those sensitized to BRM. 

 Rubber is derived from the sap of the tree,  Hevea brasil-
iensis , sometimes referred to as the “rubber tree.” This sap is 
also used in natural latex, and while ACD to rubber additives 
(accelerators, antidegradants, antioxidants,  fi llers, reinforcing 
agents, retarders, and vulcanizers) is common, so too are type 
I immediate reactions to the latex protein  [  86,   87  ] . 

  Sources :  [  88  ]  many black rubber products, but the black 
pigment is not necessarily present in products containing 
BRM  [  86  ] 

   Car steering wheel  
  Condoms  
  Earphones  
  Erasers  
  Factory conveyor belts  
  Industrial rubber

   Tires   •
  Automotive belts      •

  Makeup sponges  
  Medical equipment: gloves, stethoscopes  
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  Paints  
  Pest repellants  
  Playgrounds – recycled tire shreddings were used as  fi llers 
in the 1990’s prior to reports of sensitization and the sub-
sequent replacement of this substance  [  89,   90  ]   
  Rubber bands, boots, handles and escalator handrails  [  91  ] , 
indwelling catheters (can be replaced with silicone)  
  Shoes  
  Sports equipment – goggles, handles, snorkel masks, balls  
  Underwear elastic and rubberized waistbands (especially 
when washed with bleach)  
  Watch bands  
  Wheelchair padding  
  Wire insulation    

  Allergen of the Year : N/A 
  Degree of Relevance : moderate 
  Classic Presentation : related to site of contact 
  Potential Ectopic Dermatitis : unlikely 
  Potential Generalized/Systemic Dermatitis : Yes; these 

chemicals may become aerosolized during heating and pres-
surizing  [  86  ]  

  Co-reactivity/Cross-reactivity : PPD (see #73), as well as the 
rubber accelerators, carbamate, mercaptobenzothiazole, mer-
capto mix, and thiruam, as these chemicals are often used 
together  [  86  ] . Moreover, patients with contact allergy to dis-
perse textile dyes (see #’s 27 and 28) may show concomitant 
PPTs to BRM and PPD  [  92  ] . These dyes are derivatives of 
PABA, much like PPD, whose derivatives are present in BRM. 

  Test :

   Patch test – may be accomplished with the actual sample 
of rubber as well, as long as the product is intended for 
prolonged use on skin, such as the watch strap.     



458–12. Caine Anesthetics (Topical)

   8–12. Caine Anesthetics (Topical)  : Benzocaine, 
Tetracaine, Dibucaine, Lidocaine, Prilocaine 

  Description : local anesthetics composed of either  esters  
 (benzocaine, tetracaine) or  amides  (lidocaine, prilocaine, 
 dibucaine). The ester anesthetics are derived from para- 
aminobenzoic acid (PABA). Patch testing for caine allergies 
can be accomplished using a “caine mix,” which contains 2 
esters and 1 amide, i.e. benzocaine, tetracaine hydrochloride, 
dibucaine hydrochloride, respectively  [  93  ] . This mix is located 
on site #5 on the T.R.U.E. Test. 

  Sources :

   Topical anesthetics used to alleviate/help a wide variety of 
conditions:  
  Arthritis – creams/gels  
  Foot conditions – athlete’s foot (tinea pedis), calluses, corns  
  Oral conditions – cold sores, denture irritation, teething 
pains, toothaches, lip balms, sore throats (cough drops, 
lozenges and sprays)  
  Skin – cuts, dermatitis (Poison Ivy), hemorrhoids, insect 
bites, pruritus (anti-itch creams), sunburns    

  Allergen of the Year : N/A 
  Degree of Relevance : Ester anesthetics cause ACD rela-

tively frequently compared to amide anesthetics  [  93  ] ; however, 
the vehicle used to deliver the anesthetic could be responsible 
to the reaction as well, such as parabens in lidocaine  [  94  ] . 

  Classic Presentation : related to the site of contact with the 
allergen. 

  Potential Ectopic Dermatitis : unlikely 
  Potential Generalized/Systemic Dermatitis : rare, reported 

with benzocaine  [  95  ] . 
  Co-reactivity/Cross-reactivity : Cross-reactivity between 

ester anesthetics is common; whereas, cross-reactivity 
between amide anesthetics and between esters and amides 
in uncommon  [  96  ] . Therefore, if a patient is found to have a 
contact allergy to an ester, an amide anesthetic can gener-
ally be substituted if necessary. Moreover, due to the low 
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cross-reactivity between amide anesthetics, if a patient is 
found to be allergic to a particular amide anesthetic, a differ-
ent amide may be utilized  [  93  ] . Cross-reactivity between the 
PABA derivatives,  ester  anesthetics, and other PABA-like 
derivatives found in sunscreens and creams, PPD based perma-
nent hair dyes (see #73), aniline dyes, hydrochlorothiazide, 
sulfonamide antibiotics, as well as sulfonylurea diabetic medi-
cations  [  97,   98  ] . 

  Test :

   Patch test  
  Repeat Open Application Test (ROAT)     



4713. Cobalt Chloride

   13. Cobalt Chloride   

  Description : ubiquitous, brittle, hard, white metal, often used 
as an alloy with nickel  [  99  ] , and can increase overall strength. 
Cobalt, however, is not an abundant metal in nature, but 
traces or more are mined with many other metals, such as 
nickel, iron, copper, lead, and silver. Cobalt is often used to 
impart a blue color to objects. This chemical is included in the 
T.R.U.E. Test at site #12. 

  Sources   [  100  ] :

   Brass  
  Cements  
  Ceramics  
  Coal  
  Copper  
  Clothing – snaps, buttons, zippers  
  Dental amalgams and equipment  
  Dyes  
  Fertilizers  
  Foods containing cobalt  [  101,   102  ]  (Table  2.3 )   
  Gold alloys (particularly white gold)  
  Greases (heavy duty)  
  Jewelry, costume (earrings, necklaces, etc.)  
  Joint replacements  
  Kitchen utensils  
  Makeup pigments  
  Medical equipment  
  Metal-plated objects  
  Nickel  
  Oils – mechanic and machinist  
  Orthodontic braces  
  Paints/Pigments (cobalt blue)  
  Potters clay  
  Scissors  
  Soil  
  Tattoo pigments (blue) (Fig.  2.1 )   
  Varnishes  
  Vitamins (B12/ cyanocobalamine)     
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4913. Cobalt Chloride

  Allergen of the Year : N/A 
  Degree of Relevance : high 
  Classic Presentation : similar to nickel, i.e. earlobes, neckline, 

umbilical area, and hands, as well as oral manifestations. 
  Potential Ectopic Dermatitis : Yes 
  Potential Generalized/Systemic Dermatitis : Yes, systemic 

exposure through oral intake of cobalt has caused dermatitis 
 fl ares  [  74,   102  ]  

  Co-reactivity/Cross-reactivity : Co-reactivity with nickel 
(see #72) and potassium dichromate (see # 76)    

  Test :

   Patch test; Punctate purpura can be seen in response to 
cobalt chloride (Fig.  2.2 )   
  Con fi rmatory cobalt detection testing kit, containing disodium-
1-nitroso-2-naphthol-3,6-disulfonate able to identify cobalt 
release at 8.3 ppm  [  103–  105  ]      

  Figure 2.1    Allergic contact dermatitis to the blue ink (cobalt) in 
this patient’s tattoo       
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  Figure 2.2    Punctate purpura in response to cobalt chloride       

 



5114–17. Cocamidopropyl Betaine (CAPB)

   14–17. Cocamidopropyl Betaine (CAPB)   

  Description : a surfactant derived from coconut oil that is an 
emerging contact allergen, especially among those with 
atopic dermatitis  [  106  ] . Supplemental patch testing with 
manufacturing intermediates,  15. amidoamine ( cocamidopro-
pyl dimethylamine) and  16. dimethylaminopropylamine 
(DMAPA) , can be useful, as these impurities may be respon-
sible for sensitization  [  107,   108  ] . Moreover, DMAPA can also 
be found in amindoamine, as well as in other fatty acid ami-
doamines, such as  17. oleamidopropyl dimethylamine . In 
addition, as surfactants may act as irritants, delayed reading 
of patch test results is crucial. 

  Sources   [  36,   109  ] :

   Bath gel/foam  
  Cleansers (foaming)  
  Contact lens solutions  
  Detergents (liquid, laundry)  
  Make-up removers  
  Shampoos (‘no tear’ formulations), including pet shampoos  
  Soaps (liquid)  
  Toothpaste    

  Allergen of the Year : 2004 
  Degree of Relevance : high 
  Classic Presentation : Head, neck, and facial region, but it 

can also be associated with other sites of contact (Fig.  2.3 ).  
  Potential Ectopic Dermatitis : unlikely 
  Potential Generalized/Systemic Dermatitis : Yes 
  Co-reactivity/Cross-reactivity : Cross-reactivity with the 

manufacturing contaminants,  amidoamine   [  110,   111  ]  and 
 3-dimethylaminopropylamine  (DMAPA)  [  112,   113  ] , which 
are byproducts that can be the true sensitizers in CAPB. Due 
to this concern, cosmetic manufacturers are being encour-
aged to remove these impurities  [  114  ] . 

  Test :

   Patch test  
  Repeat Open Application Test (ROAT)     



52 Chapter 2. Clinical Guide – Top 88 Allergens

  Figure 2.3    Anterior wrist and palmar allergic contact dermatitis to 
cocamidopropyl betaine (CAPB) and bronopol       

 



5318–19. Colophony (Rosin) and Abitol

   18–19. Colophony (Rosin) and Abitol   

  Description : a sticky, amber resin from the distillation products 
of pine and spruce trees, composed of mostly  pimaric acid  
and  abietic acid   [  115  ] . Occupational ACD is largely observed 
in jewelers, machine operators, carpenters, electricians, instru-
mental musicians, and dentists. It is located in the #7 position 
of the T.R.U.E. Test. 

  Sources   [  115  ] :

   Adhesives, adhesive plasters, glues, -ostomy appliances, 
postage stamps, and tapes  
  Asphalt products  
  Cements (linoleum, rubber, shoe, thermoplastic tile)  
  Chewing gum  
  Cleaners for leather and of fi ce machines  
  Corrosion inhibitors (automobile cooling systems, brake-
shoe lining)  
  Cosmetics – mascaras, lipsticks, eyeshadows, concealer, 
eyebrow wax  
  Cutting oils  
  Dentistry: Rosin in chloroform solution is used as varnish 
for pulp protection in deep cavities. It also has been added 
to zinc oxide or eugenol in pulp capping preparation surgi-
cal packs and impression pastes. In addition, rosin is used 
in dental and periodontal dressings, dental cement, and 
liquids and cavity varnish as well as dental  fl oss.  
  Diapers (top layer)  
  Fillers (putty, wood dough)  
  Fireworks  
  Grease remover for clothes  
  Ink – pens, printing  
  Match tips  
  Modeling clay  
  Nail polish  
  Paints  
  Paper – coating on paper, glossy paper, photographic paper, 
price labels, plastics and stickers. Rosin can increase water 
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resistance and prevent feathering or spreading of ink.  
  Personal hygiene products – creams, hair pomade, soaps 
(brown, yellow, and transparent)  
  Pine extracts  
  Polish ( fl oor, furniture, metal, shoe, car)  
  Polythene (polyethylene) Sawdust and pine tree resin  
  Sealants  
  Shoes  
  Solvents  
  Stains  
  Tacky/powdered substances – to prevent slipping. This 
applies to the automobile industry, belts on machinery, 
rosin bag for baseball players, handles for sports, string 
coating of musical instruments (violin), dancer’s shoe tips, 
 fl oors of studios and stages.  
  Varnishes  
  Waterproo fi ng agents  
  Wax – sealing, shoe, grafting, car,  fl oor, furniture, hair removal    

  Allergen of the Year : N/A 
  Degree of Relevance : moderate 
  Classic Presentation : directly related to site of contact 
  Potential Ectopic Dermatitis : unlikely 
  Potential Generalized/Systemic Dermatitis : Yes 
  Co-reactivity/Cross-reactivity : Co-reactivity with fragrance 

mix I & II, balsam of Peru (both cross-reactivity as well)  [  116  ] . 
Components of colophony and balsam of Peru naturally occur 
together, such as in tomatos, which contain coniferyl alcohol 
(colophony) and cinnamic alcohol (balsam of Peru), and both 
may be incorporated into fragrances  [  18,   20  ] . Cross-reactivity 
may also be seen with  19. abitol , as it produced from abietic acid  [  117  ] . 

  Test :

   Patch test     



5520–22. Compositae Mix

   20–22.  Compositae  Mix   

  Description :  Compositae  is plant Family, also referred to as 
the  Asteraceae  Family, with >20,000 different species of 
 fl owers, herbs, vegetables and weeds  [  118  ] , representing 10 % 
of the world’s  fl owering plants. Seasonal dermatitis is com-
mon with allergy to this family, worsening in the summer. 
 Sesquiterpene lactones  ( SLs ) and  parthenolide  are extracts 
from these plants (Table  2.4 ). 

 The allergenicity of the  Compositae  Family largely comes 
from its essential oils, sesquiterpenes, of which the lactone 
subtype is most responsible for ACD. Parthenolide, a compo-
nent of  Parthenium  genus (feverfew), is an example of a SL 
 [  118  ] . It has been shown to inhibit platelet aggregation and 
the release of serotonin from platelets, events that can be 
associated with migraines  [  119  ] . 

 One testing or screening substance for contact allergy to 
 Compositae/Asteraceae  is  sesquiterpene lactone mix , which 
contains three lactones; however, this mix alone is not suf fi cient 
to detect all sensitized individuals  [  120  ] . For this reason,  20.  
 Compositae   mix  and  21. sesquiterpene lactone mix  can be used 
together as screening substances.  22. Parthenolide , now site #34 
on the T.R.U.E. Test, is also an option to screen for allergy to 
this plant Family, but does not signi fi cantly alter the detection 
rate when used as a supplement to SL mix  [  121  ] .  

  Sources :

   Cosmetics  
  Food/drinks – teas (chamomile, sun fl ower, chrysanthemum)  [  122  ]   
  Herbal supplements    

  Allergen of the Year : N/A 
  Degree of Relevance : moderate 
  Classic Presentation : corresponds to exposure pattern, 

such as airborne contact 
  Potential Ectopic Dermatitis : N/A 
  Potential Generalized/Systemic Dermatitis : Yes, through 

oral intake, e.g. tea  [  123  ] , or inhalational exposure due to the 
airborne nature of some of these plant allergens  [  124  ]  
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  Co-reactivity/Cross-reactivity : There is a high rate of cross-
sensitization among the SL’s due to similar chemical structures; 
therefore, patch testing to speci fi c members of the family can 
be a challenge due to false positive results  [  125,   126  ] . 

  Test :

   Patch test  
  Repeat Open Application Test (ROAT)     

   Table 2.4    Members of the  Compositae  family (Common names)   
 Arnica 

 Artichoke 

 Burdock 

 Chamomile (including German) 

 Chicory 

 Chrysanthemum 

 Daisy 

 Dandelion 

 Feverfew 

 Lettuce 

 Marigold 

 Ragweed 

 Sun fl ower 



5723–25. Corticosteroids

   23–25. Corticosteroids   

  Description : encompasses  fi ve groups of corticosteroids, sepa-
rated based on structure, with differing sensitization potentials 
[A (5.72 %) > B (4.80 %) > D1 (3.54 %) > D2 (2.13 %) > C 
(1.10 %)]  [  127–  131  ]  (see Table  2.5 ). Class A corticosteroids 
include over-the-counter products, i.e. Cortaid, Cortizone-10, as 
well as the patch testing screening substance,  23. tixocortol-21-
pivalate , which is #27 on the T.R.U.E. Test. The higher prevalence 
of sensitization to this class is likely due to its increased accessi-
bility.  24. Budesonide  (site #30 on the T.R.U.E. Test) and triamci-
nolone are the screening substances for class B, and  25. 
hydrocortisone-17-butyrate  (T.R.U.E. test site #31) for class D2.  

 More recently, a new molecular grouping of corticosteroids 
was suggested, which only includes three groups and re fl ects 
previous cross-reactivity between classes (see Table  2.6 )  [  132  ] .  

  Sources :

   Medication – oral, inhaled/nasal spray, topical spray, 
cream, ointment, drops (optic/otic)    

  Allergen of the Year : 2005 
  Degree of Relevance : High (0.2–6 % of patients have been 

found to display ACD to one of  fi ve groups of corticosteroids 
 [  133–  136  ] ); Contact allergy to corticosteroids is now more 
recognized in children  [  137,   138  ] . 

  Classic Presentation : low corresponds to body site of contact. 
  Potential Ectopic Dermatitis : 
  Potential Generalized/Systemic Dermatitis : Yes, systemic 

corticosteroids can suppress a reaction caused by topical cor-
ticosteroids at doses >20 mg in an adult. Notably, in patients 
allergic to the corticosteroids they relate resolution of derma-
titis at higher doses (suppressive effect of the steroid) and 
 fl aring upon weaning down the dose. 

  Co-reactivity/Cross-reactivity : Potential co-reactivity with 
sorbitan sesquioleate (see #85). Cross-reactions between 
group A and D2, as well as between certain corticosteroids in 
group B and group D2 are possible  [  136 ,  139 ,  140  ] . 

  Test :

   Patch test  
  Repeat Open Application Test (ROAT)     
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6126. Dimethyl Fumarate (DMF)

   26. Dimethyl Fumarate (DMF)   

  Description : the methyl ester form of fumaric acid and an 
extremely potent irritant and sensitizer  [  141,   142  ]  used in des-
iccant and anti-mold sachets/pouches  [  143,   144  ] . In addition, a 
mixture of fumaric acid esters has been used as an oral treatment 
of psoriasis  [  142  ] . 

  Sources   [  145  ] :

   Furniture (sachets) – sofas, chairs  
  Shoes  [  146,   147  ]  – sachets in boxes and shoe constituents  [  142  ]   
  Textiles – jeans, hats  [  142  ]     

  Allergen of the Year : 2011 
  Degree of Relevance : moderate; In March 2009, the 

European Commission banned the importation of products 
contaminated with DMF; the maximum allowed amount of 
DMF in a given item was set at 0.1 mg/kg (0.1 ppm)  [  148  ] . 

  Classic Presentation : related to sites in contact with furniture 
or shoes, i.e. posterior body (backs and buttocks), face (laying 
on couches), and feet 

  Potential Ectopic Dermatitis : unlikely 
  Potential Generalized/Systemic Dermatitis : After oral 

intake, epigastralgia, vomiting, nausea, and diarrhea have 
been noted, as well as a  fl ushed face, headache, fatigue, a feeling 
of warmth, and lymphopenia. 

  Co-reactivity/Cross-reactivity : Cross-reactivity to acrylates 
and methacrylates  [  141  ]  (see #2) 

  Test :

   Patch test     
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   27–28. Disperse Dyes [Blue 106 and 124]   

  Description : aniline dyes with sensitizing potential  [  149  ] , as 
they are partially water soluble and easily leached out of fabrics 
onto the skin with normal wear and repeated washing  [  106,   150  ] . 
For this reason, they are often used to screen for textile 
 dermatitis in adult and pediatric patients. The T.R.U.E Test 
now includes disperse blue 106 at site #35. 

  Sources   [  151  ] :

   Clothing – including undergarments, primarily used to color 
polyester, acetate and nylon  fi bers  
  Diapers  [  152  ]   
  Eyeglass frames  [  153  ]   
  Seatbelts  [  154  ]     

  Allergen of the Year : 2000 
  Degree of Relevance : moderate to high 
  Classic Presentation : related to body location in contact 

with item, often peri-axillary bands and diaper edge 
  Potential Ectopic Dermatitis : unlikely 
  Potential Generalized/Systemic Dermatitis : unlikely 
  Co-reactivity/Cross-reactivity : Cross-reactivity to p-Phenylene-

diamine (see #73) 
  Test :

   Patch test: with individual dyes, as well as with a swatch of 
the patient’s suspect garment directly applied to the skin, 
as many colors can make up a hue     



6329. dl Alpha Tocopherol (Vitamin E)

   29. dl Alpha Tocopherol (Vitamin E)   

  Description : natural substances that are prone to oxidation, 
but are still sometimes used as pure antioxidants in foodstuffs. 
Most vegetable oils and animal fats contain tocopherols in 
their natural state. It is the topical application of Vitamin E 
that causes ACD or contact urticaria rather than ingestion. 

  Sources :

   Creams  
  Deodorant    

  Allergen of the Year : N/A 
  Degree of Relevance : low 
  Classic Presentation : related to the site of exposure. 
  Potential Ectopic Dermatitis : potential transfer if agent is 

in a cream preparation 
  Potential Generalized/Systemic Dermatitis : no reports 
  Co-reactivity/Cross-reactivity : N/A 
  Test :

   Patch test  
  Repeat Open Application Test (ROAT)     
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   30–31. Epoxy and Bisphenol A   

  Description : a resin  fi rst manufactured and introduced in the 
1930’s, often used as an adhesive and surface protectant  [  155  ] . 
Epoxy resin is located at site #14 on the T.R.U.E Test. It can 
penetrate rubber gloves, so heavy vinyl gloves are recom-
mended for protection or use of epoxy-free bonding agents. 

 There are different types of epoxy resins, such as uncured 
epoxy resins, an example being the sensitizer  31. Bisphenol A  
(acetone-phenol condensation). It is the uncured epoxy resin 
that presents an allergy risk, as opposed to the cured epoxy 
resin. Cured epoxy resins, however, require addition of hard-
eners, such as amine hardener, which are potent sensitizers. 
Therefore, amide or anhydride hardeners are preferred. 
Epoxy resins may also be blended with urea-formaldehyde, 
phenol-formaldehyde, and melamineformaldehyde to form 
additional sensitizing agents. 

  Sources   [  155,   156  ] :

   Adhesives and glues, all purpose (metal cements, model 
making)  
  Aircrafts  
  Automotive primers  
  Canned food tin coating  
  Ceramics  
  Dental bonding agents  
  Electrical – encapsulation/insulation for transformers, 
coils, and motors  
  Electronics – cell phones, game boys, laptops, iPods  
  Fiberglass (addition of epoxy to glass  fi bers) – boats, cars, 
suspension bridges  
  Finishes (appliances, roads, bridges) and varnishes  
  Flame retardants  
  Floorings (laminate)  
  Formica (composite of epoxy and quartz) – furnishings  
  Medical equipment (hemodialysis, pacemakers)  
  Paints  
  Pipe and tank linings  
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  Polyvinyl chloride  fi lms (stabilizers and plasticizers); beads 
in necklaces; handbags; Plastic/vinyl gloves; Plastic panties  
  Sculpting  
  Tapes  
  Wall panel coatings    

  Allergen of the Year : N/A 
  Degree of Relevance : moderate, but allergy rates are low, 

since most consumer products contain cured epoxy resins, 
decreasing sensitivity. Of more concern, are raw epoxy materials, 
such as epichlorohydrin and bisphenol-A, used in many fac-
tories, posing an occupational exposure. 

  Classic Presentation : Related to site of contact 
  Potential Ectopic Dermatitis : unlikely 
  Potential Generalized/Systemic Dermatitis : Breathing 

epoxy fumes should be avoided, so as to prevent potential 
systemic exposure. 

  Co-reactivity/Cross-reactivity : Bisphenol-A may cross-react 
with diethylstilbestrol and silicone products. Amine hardeners 
may cross-react with ethylenediamine hydrochloride (EDD) 
(see # 32) 

  Test :

   Patch test     
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   32. Ethylenediamine Dihydrochloride (EDD)   

  Description : EDD, also referred to as 1,2-Ethanediamine 
Dihydrochloride and 1,2-Diaminoethane Dihydrochloride 
Chlorethamine, is a stabilizer and precursor chemical to some 
antihistamines, such as piperzine  [  157,   158  ] . 

  Sources :

   Cleaners (engine, toilet bowl)  
  Creams (anti-fungal, corticosteroid combinations, as well 
as antihistamine creams)  
  Fungicides, herbicides, and insecticides  
  Industrial – corrosion retardants, lubricants, solvents, and 
resin adhesive  
  Medications – aminophylline (asthma), ophthalmic solu-
tions and nasal spray containing antihistamine  
  Rubber accelerators (stabilizers)    

  Allergen of the Year : N/A 
  Degree of Relevance : moderate (included in T.R.U.E. Test #11) 
  Classic Presentation : related to site of exposure 
  Potential Ectopic Dermatitis : unlikely 
  Potential Generalized/Systemic Dermatitis : Yes, upon exposure to 

cross-reacting antihistamines, patients may develop dermatitis. 
  Co-reactivity/Cross-reactivity : Cross-reactivity to some 

first-aid products, as well as antihistamines and anti-nausea 
medications, such as the piperazines (hydroxyzine) and ceti-
rizine, as well as promethazine and meclizine, respectively. 
Zinc pyrithione in anti-dandruff shampoos may also cross-
react. 

 Importantly, the following medications are free of EDD: anti-
asthma (theophylline), antihistamine (diphenhydramine, fex-
ofenadine, loratadine), and topical creams (doxepin, nystatin/
triamcinolone acetonide (Mycolog II))  [  157  ] . 

  Test :

   Patch test  
  Repeat Open Application Test (ROAT)     
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   33. Ethyleneurea Melamine Formaldehyde  
[EUMF (Fixapret Ac)]  

  Description : a relatively newer textile resin, when compared to 
urea formaldehyde resin (UF), melanine formaldehyde (MF), 
and ethylene urea (EU). As of 2008, dimethylol dihydroxyethylene 
urea [DMDHEU (Fixapret CPN)] was described as the best or 
recommended screening test for the US market  [  48,   159,   160  ] . 
Although, Fowler et al. has also recommended EUMF for use 
as a textile dermatitis screening tool  [  161  ] . 

  Sources :

   Textiles – clothing, uniforms, upholstery    

  Allergen of the Year : N/A 
  Degree of Relevance : moderate 
  Classic Presentation : Related to region of contact, especially 

areas of the body that may rub against clothing, i.e. posterior 
neck, axillae and body folds  [  162  ] . 

  Potential Ectopic Dermatitis : unlikely. 
  Potential Generalized/Systemic Dermatitis : unlikely if the 

allergic reaction is only to the resin itself and not the free 
formaldehyde component. 

  Co-reactivity/Cross-reactivity : This depends on whether the 
patient reacts to the formaldehyde or the EUMF itself  [  162,   163  ] . 

  Test :

   Patch test     
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   34. Formaldehyde   

  Description : preservative with antimicrobial properties, used in 
the cosmetic industry with an average concentration between 
0.02–0.03 %  [  164  ] . It is listed by the U.S. Environ mental 
Protection Agency (EPA) as a “probable carcinogen,”  [  165  ]  and is 
prohibited in Sweden and Japan for use in cosmetics. It is an 
irritant as well as a top contact allergen for both adults and 
children, with increasing rates of sensitization  [  19,   166  ] . Studies 
have demonstrated that levels of free formaldehyde as low as 
200–300 ppm (0.02–0.03 %) in cosmetic products can induce 
dermatitis upon short-term use on normal skin  [  167,   168  ] . Thus, 
the European Union (EU) issued a Cosmetics Directive, stat-
ing that a label warning consumers of formaldehyde content 
must be placed on products that release a free formaldehyde 
concentration >0.05 % by weight (500 ppm)  [  169  ] . Moreover, 
Europe limits the maximum concentrations of FRP’s in 
 products as well  [  170  ] . 

 Formaldehyde is included in the T.R.U.E. Test at site #21. In 
an effort to decrease sensitization by lowering formaldehyde 
concentrations, formaldehyde releasing preservatives (FRP’s) 
(see #’s 35–41) were developed; however, sensitization to these 
chemicals continues to grow in prevalence, making FRP’s a 
potential source of formaldehyde exposure as well  [  171  ] . 

 Occupational exposure to formaldehyde is a risk for 
 dermatologists, embalmers, pathologists, hemodialysis nurses, 
and garment industry workers. 

  Sources  ( including formaldehyde releasing preservatives ) 
 [  18,   165,   166,   172,   173  ] :

   Automobile: exhaust, antifreeze, rust inhibitor  
  Building materials

   Fiberboard   •
  Insulation   •
  Paints   •
  Particle board   •
  Plywood      •

  Cigarette smoke  



6934. Formaldehyde

  Cleaners: glass and metal household, rug or carpet, tire, 
toilet bowl, window  
  Clothing/Fabrics

   Corduroy   •
  Pre-shrunk   •
  Permanent press   •
  Polyester blends with rayon or cotton   •
  Rayon (spun and rayon-acetate blends)   •
  Screen printed   •
  Tanning agents (leather)   •
  Water, moth, mildew, and sweat-proof   •
  Wrinkle-resistant linen or cotton      •

  Cosmetics (see FRP’s #’s 35–41)  
  Cutting  fl uids  
  Deodorizers and disinfectants  
  Embalming  fl uid and  fi xatives  
  Formica – formaldehyde and urea polymer  [  174  ]   
  Foods containing formaldehyde  [  164,   175,   176  ]  (Table  2.7 ):   
  Glues  
  Medical permethrin cream  
  Metal working  fl uids  
  Nail polish and hardeners  
  Paints and lacquers, including removers  
  Paper treating and coating  
  Personal hygiene products – (see FRP’s #’s 35–41)

   Baby wipes   •
  Body wash   •
  Conditioners   •
  Cream   •
  Gel   •
  Hand soap   •
  Lotion   •
  Shampoo      •

  Pesticides  
  Photographic chemicals  
  Plastics and resins: phenolic resins, urea plastics, polyacetal 
resins, melamine resins  
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7134. Formaldehyde

  Polishes and  fi nishes: automobile, windshield,  fl oor, cement 
 fl oor, shoe, suede shoe, furniture  
  Printing ink  
  Rubber latex – preservative and coagulant  
  Smog  
  Starch (aerosol laundry)  
  Vaccines

   Inactivated Polio Vaccine  [   • 177  ]   
  Anthrax Vaccine Adsorbed  [   • 178  ]   
  Diphtheria and Tetanus Toxoids and Acellular Pertussis  •
Vaccine Adsorbed  [  179  ]   
  Hepatitis A Vaccine (  • Formalin: not more than 0.1 mg/mL ) 
 [  180  ]        

  Allergen of the Year : N/A 
  Degree of Relevance : High (in children as well)  [  18,   166,   182  ]  
  Classic Presentation : Hand dermatitis  [  173  ]  and eyelid der-

matitis  [  182  ] , as well as other presentations related to the site 
of contact with the product containing the allergen. For 
example, in textile dermatitis, regions where clothing rubs 
against the skin, i.e. body folds, are affected  [  183  ] . 

  Potential Ectopic Dermatitis : possible, given the use of form-
aldehyde releasing preservatives in personal care products. 

  Potential Generalized/Systemic Dermatitis   [  184,   185  ] : Yes. 
Systemic exposure to formaldehyde is possible through ingestion 
of certain foods that metabolize into formic acid (i.e. aspartame 
containing foods)  [  176,   186,   187  ]  or inhalation of cigarette smoke. 
Improvement through dietary avoidance has been reported. In 
addition, ACD to formaldehyde used in clothing can present as 
diffuse nummular dermatitis or erythroderma  [  164  ] . 

  Co-reactivity/Cross-reactivity : cross-reactivity to FRP, espe-
cially Quaternium-15, due the formaldehyde release, rather than 
the chemical  [  188  ]  (see #’s 35–41). Also, there is a possible cross-
reactivity with glutaraldehyde (see # 64). 

  Test :

   Patch test  
  Repeat Open Application Test (ROAT)     
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   35–41. Formaldehyde Releasing Preservatives 
(FRPs)  [  189  ]     

  Description : preservatives with both antibacterial and anti-
fungal disinfectant properties that have largely replaced 
formaldehyde in biocides and personal hygiene products  [  48  ] . 
They are reversible polymers of formaldehyde  [  190  ]  and 
include:  35. quaternium-15, 36. diazolidinyl urea  (Germall II), 
 37. DMDM hydantoin  (Glydant),  38. imidazolidinyl urea  
(Germall),  39. 2-bromo-2-nitropropane-1,3-diol  (Bronopol), 
 40. tris nitromethane  (Tris Nitro), and  41. sodium hydroxym-
ethylglycinate  (SHMG)  [  191,   192  ] . FRP’s were initially devel-
oped with the idea that the amount of free formaldehyde 
released would not be suf fi cient to induce sensitization or 
cause a reaction in those already sensitized, but that anti-
microbial properties would be maintained  [  171  ] . 
Approximately 20 % of cosmetics and personal care products 
in the United States contain a formaldehyde-releaser, with 
imidazolidinyl urea (7 %) being the most frequent  [  170  ] . 

 Quaternium-15, however, is known to have the highest 
sensitization potential, possibly due to its large release of 
formaldehyde  [  173,   181  ] . Importantly, other quaternium com-
pounds have not been shown to cause contact allergy. ACD is 
possible to formaldehyde, FRP’s, or both  [  190  ] ; reactions to 
FRP’s may be caused by either the release of formaldehyde 
or the chemical structure itself  [  183,   193  ] . The T.R.U.E. Test 
currently includes four FRP’s, i.e. quaternium-15 (site #18), 
diazolidinyl urea (site #25), imidazolidinyl urea (site #29)., 
and bronopol (site #36). 

 Occupational exposure to formaldehyde and FRP’s is possi-
ble in professions such as hair dressing, painting, printing, textile 
dyeing, paper processing, and working with disinfectants. 

  Sources :

   Baby wipes  
  Body washes  
  Conditioners  
  Construction materials  
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  Cosmetics – blush, foundation, mascara  
  Creams, lotions  
  Hair gel  
  Industry – cutting  fl uids  
  Medicaments (generic corticosteroid creams)  
  Paints and lacquers  
  Paper – pigmented, packaging paper  
  Shampoos  
  Soaps, liquid    

  Allergen of the Year : N/A 
  Degree of Relevance : high  [  181  ]  
  Classic Presentation : Hand dermatitis; Quaternium 15 has been 

found to be the most common allergen in hand ACD  [  194  ]  
  Potential Ectopic Dermatitis : Possible 
  Potential Generalized/Systemic Dermatitis : Yes. (See 

Formaldehyde #34) 
  Co-reactivity/Cross-reactivity : cross-reactivity to formaldehyde 

or other formaldehyde-releasing preservatives, due to the form-
aldehyde release, rather than the chemical itself  [  188  ] . In addi-
tion, fragrances may co-react due to similar product utilization 
patterns. 

  Test :

   Patch test  
  Repeat Open Application Test (ROAT)     
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   42–50. Fragrance Mix I & 51–57.  Fragrance 
Mix II, Including 58–60. Essential Oils  

  Description : Fragrances can be individual chemicals or complex 
mixtures of natural and synthetic materials used in various 
products to provide a particular  fl avor or scent  [  195  ] . Fragrance 
mix    I (FM 1) contains 1 % concentration of eight common 
fragrance chemicals ( 43. geraniol, 44. cinnamic aldehyde, 45. 
hydroxycitronellal, 46. cinnamic alcohol, 47. eugenol, 48. 
isoeugenol, 49. oak moss absolute, and 50. a-amylcinnamic 
alcohol ) and fragrance mix II contains six fragrance chemicals 
( 52. lyral, 53. citral, 54. citronellol, 55. farnesol, 56. coumarin, 
and 57. hexyl cinnamic aldehyde ); both are used to screen for 
fragrance allergy. 

 Since 1957, fragrance allergy had continually been reported 
in the medical literature  [  196  ] , eventually creating the need 
for a means of identifying sensitized individuals. Therefore, in 
the late 1970s, Larsen  [  197  ]  proposed a mixture of ingredients 
as a screening tool for fragrance contact allergy, which con-
tained the eight primary substances present in the Mycolog® 
cream. These fragrance ingredients are what we now know of 
as fragrance mix I  [  198  ] . This composite, in conjunction with 
balsam of Peru, detects a signi fi cant proportion of fragrance 
allergies  [  199  ] . Fragrance mix I is included in the TRUE Test 
panel as #6. 

 Avoidance of fragrances can be challenging, as product 
labeling may be complicated by listing individual fragrance 
names without indicating “fragrance.” In addition, labeling 
may also be inadvertently misleading, as the terms “unscented” 
and “fragrance-free” are not synonymous. Masking fragrances 
may be present in “unscented” products to eliminate odor, but 
result in the lack of scent. “Fragrance free,” however, refers to 
the absence of chemicals added to enhance aroma or mask 
odor. Lastly, certain fragrances may be utilized for their other 
properties (eg: preservative or emollient properties); these 
‘covert fragrances’ may be added without the need to disclose 
“fragrances”  [  200,   201  ]  (see Table  2.8 )  [  200  ] .  
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 Importantly, essential oils, such as  58. jasmine absolute ,  59. 
tea tree oil , and  60. ylang ylang , are also considered fragrances, 
and may be patch tested separately. 

  Sources : ubiquitous in scented products, and some 
“unscented”  [  15,   18,   77,   195  ] 

   Aftershaves  
  Animal by-products – ambergris, musk, civet, and castoreum  
  Antiseptics  
  Candles  
  Colognes  
  Cosmetics – concealers, eyeshadows, eyeliners, foundations, lip-
sticks, powders, make-up removers, nail products (quick-dry)  
  Chewing gums  
  Creams  
  Dental cements  
  Dentri fi ces – toothpaste, mouthwashes  
  Deodorants  
  Drinks – colas, vermouth  
  Essential oils  
  Flavorings  
  Foods – honey, tomatoes  
  Hair products – gels, mousses, shampoos  
  Herbicides  
  Household products – cleaners, detergents, room fresheners  
  Insecticides  

   Table 2.8    Covert fragrances   

 Benzyl alcohol 

 Bisabolol (chamomile oil) 

 Citrus oils 

 Essential oils of plants or  fl owers 

 Farnesol 

 Flavorings: menthol, sweet almond oil, vanilla 

 Maltol 
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  Lotions  
  Medical pastes and gels – EKG gels  
  Medicaments (topical)  
  Perfumes  
  Personal hygiene products – diapers, panty liners, sanitary 
pads, tampons, tissue, toilet paper  
  Plants/botanicals – cloves, sassafras  
  Spices – allspice, cinnamon, nutmeg  
  Soaps  
  Sunscreen    

  Allergen of the Year : 2007 
  Degree of Relevance : high 
  Classic Presentation : ACD of the head, neck, posterior 

auricular region, and face (eyelids, mouth, lips), as well as axil-
lae and hands are common presentations  [  202  ] . Fragrance 
allergy also appears to predominate in women, with a female to 
male ratio of 3–4:1, which may be due to a greater proportion 
of women utilizing fragranced skin care products and perfumes 
 [  198  ] . In fact, on average, a perfume is composed of 30–50 
chemicals used to create the particular scent  [  36  ] . Moreover, the 
application of perfumes to the neck region largely accounts for 
the classic presentation of ACD (Figs.  2.4 ,  2.5 , and  2.6 ).    

  Figure 2.4    Allergic contact dermatitis of the posterior neck and 
scalp to fragrances       
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  Figure 2.5    Allergic contact dermatitis of the anterior neck due to 
 fragrances and neomycin in a pediatric patient       

  Figure 2.6    
ACD of the 
feet to fra-
grances, lano-
lin and 
sorbitans, in a 
pediatric 
atopic patient       
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 Oral and perioral dermatitis can be caused by the 
fragrances/ fl avorings used in toothpastes, chewing gums, mouth-
washes, and mentholated cigarettes. In addition, diaper derma-
titis may be due to fragrances used in the diaper itself or in 
products applied to the diaper region, i.e. lotions, salves  [  203  ] . 

 “Consort” or “connubial” contact dermatitis also can 
occur by contact with others, such as partners, care-givers, 
friends or co-workers, that utilize certain products  [  77,   202  ] . 

  Potential Ectopic Dermatitis : Yes, the eyelid can be affected 
by aerosolization of fragrances and then occlusion when eyes 
are open. 

  Potential Generalized/Systemic Dermatitis : Yes; Airborne 
contact, and systemic exposure by inhalation and ingestion of 
 fl avored foods, drinks, etc. may occur  [  202  ] . 

  Co-reactivity/Cross-reactivity : cross-reactivity to balsam of 
Peru ( Myroxylon pereirae ), as some of the individuals fra-
grances included in FM1 are constituents of BOP (see #4). 

 Supplemental patch testing trays are available, such as 
fragrance/ fl avors, and speci fi cally balsam of Peru components 
at some institutions  [  204  ] , with the idea that by including con-
stituents and cross-reactors of the allergen in question, the 
chance of detecting relevant positive reactions is greater  [  37  ] . 

  Test :

   Patch test – many products, such as creams and cosmetics, 
may be tested “as is”  
  Repeat Open Application Test (ROAT)     
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   61–63. Gallates (Propyl, Octyl, Dodecyl)   

  Description : gallic acid esters used as antioxidants and often 
added to food or cosmetic products in order to prevent the 
oxidation of fats and oils, leading to spoilage. Propyl ester is 
more water soluble than fat soluble; however, both octyl and 
dodecyl esters are more fat soluble  [  205  ] . 

  Sources : Gallates are most often found in oily, greasy, or 
high fat foods, as well as oily or waxy cosmetics.

   Propyl Gallate:

   Antiperspirant/Deoderant  
  Bar soap  
  Creams  
  Cosmetics

   Concealer  
  Eye brow liner  
  Eye liner or shadow  
  Lip balm, gloss, or liner  
  Mascara  
  Powder     

  Facial cleanser  
  Foods

   Chewing gum  
  Dry breakfast cereals  
  Meat products  
  Soup base  
  Vegetable oil/shortening     

  Lotions  
  Moisturizer  
  Oils, including tanning  
  Perfumes  
  Shaving cream  
  Sunscreen (sunblock)     
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  Octyl Gallate:

   Cosmetics (some)  
  Emulsion waxes  
  Foods and Drinks that contain octyl gallate (Table  2.9 )   
  Transformer oils  
  Paints  
  Plastics  
  Polish  
  Varnish     

  Dodecyl Gallate:

   Foods

   Cheese  
  Margarine  
  Mayonnaise  
  Peanut butter          

  Allergen of the Year : N/A 
  Degree of Relevance : low; however, all three gallates are 

moderate to strong sensitizers, with dodecyl gallate being the 
strongest  [  205  ] . 

  Classic Presentation : Dermatitis at the site of application. 
Lip edema and oral ulcerations have also been reported with 
ingestion of octyl and dodecyl gallate  [  205  ] . 

  Potential Ectopic Dermatitis : unknown 
  Potential Generalized/Systemic Dermatitis : Octyl gallate 

has caused an airborne contact dermatitis upon heating with 
chicken fat  [  205  ] . 

  Co-reactivity/Cross-reactivity : Gallates may cross-react 
with each other; therefore, it cannot be assumed that if a 
patient is allergic to one type of gallate, he or she may substitute 
another. Ideally, all three gallates should be tested before 
assigning alternative options. 

  Test :

   Patch test  
  Repeat Open Application Test (ROAT)     
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   64. Glutaraldehyde   

  Description : a powerful and popular biocide with activity 
against a variety of bacteria, viruses, and fungi, including 
Human Immunode fi ciency Virus (HIV) and  Mycobacterium 
tuberculosis.  It is, however, both an irritant as well as contact 
allergen, often affecting health care workers, especially in 
dentistry  [  206–  208  ] , as it is often used to sterilize medical and 
dental equipment. Moreover, janitorial workers can also be 
effected by contact with cleaning supplies. ACD due to glu-
taraldehyde may be persistent secondary to continued occu-
pational use. In response to the rise in contact allergy to this 
chemical, the National Institute of Occupational Safety and 
Health (NIOSH) has published guidelines for safe handling 
of glutaraldehyde. 

  Sources   [  173,   194,   206  ] :

   Disinfectants  
  Embalming  fl uids  
  Fabric softeners  
  Sterilizing solutions  
  Waterless hand soaps    

  Allergen of the Year : N/A 
  Degree of Relevance : high in health care  fi elds  [  207  ]  
  Classic Presentation : related to site of contact, but hands 

often effected  [  206  ] . 
  Potential Ectopic Dermatitis : possible, from retained prod-

ucts on cleaning supplies, such as mop handles 
  Potential Generalized/Systemic Dermatitis : possible 
  Co-reactivity/Cross-reactivity : Co-reactivity with formalde-

hyde reported, cross-reactivity reported very rarely. (see #34) 
 [  207  ] . 

  Test :

   Patch test  
  Repeat Open Application Test (ROAT)     



8365. Gold Sodium Thiosulfate

   65. Gold Sodium Thiosulfate   

  Description : soft, yellow, precious metal predominantly used 
for jewelry, currency and in electronics and dental industries. 
Included on the T.R.U.E. Test at site #28. 

  Sources   [  209  ] :

   Ceramics and glassware  
  Currency (coins)  
  Dental appliances  
  Electronic circuits  
  Enamels  
  Food: edible gold and silver lea fi ng and  fl akes for cookie 
decorating; Goldschläger schnapps with very thin, yet visible 
 fl akes of gold leaf in it.  
  Gold-plating  
  Jewelry  
  Medicines  
  Photography    

  Allergen of the Year : 2001 
  Degree of Relevance : low to moderate  [  209  ]  
  Classic Presentation : The presentation is rarely at the site 

of contact with jewelry, but rather involves the eyelid and 
mouth (stomatitis)  [  210,   211  ] . Black dermographism can also 
be observed, i.e.‘black writing’ that appears on the skin with 
exposure to gold. 

  Potential Ectopic Dermatitis : Yes; titanium dioxide in cos-
metics abrades gold particles from jewelry worn elsewhere, 
resulting in a facial contact dermatitis where the product is 
applied  [  212  ]  

  Potential Generalized/Systemic Dermatitis : Systemic con-
tact dermatitis is possible albeit rare  [  213  ] . 

  Co-reactivity/Cross-reactivity : unlikely 
  Test :

   Patch test [granulomatous reactions may be seen]     
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   66. Iodopropynyl Butylcarbamate (IPBC) 
or Glycacil   

  Description : broad spectrum preservative with activity against 
bacteria, fungi, and mites  [  173  ] . 

  Sources : often occupational exposures, but MSDS may not 
be reliable to list all ingredients  [  100,   173  ] 

   Adhesives  
  After shave lotions  
  Baby wipes  
  Cosmetics, including eye makeup remover  
  Cutting Oils  
  Detergents  
  Face wash and masks  
  Hair products

   Conditioners   •
  Dyes   •
  Shampoos      •

  Metal working  fl uids  [  214  ]   
  Moisturizers  
  Paints  
  Soaps  
  Tanning preparations  
  Textiles  
  Wallpaper  
  Wood industry    

  Allergen of the Year : N/A 
  Degree of Relevance : low; the NACDG reported 24 positive 

results after patch testing 5,137 patients  [  215  ] ; Bryld et al. 
from Denmark reported 7 of 3,168 patients patch tested 
positive  [  216  ] ;  The Information Network of Departments of 
Dermatology (IVDK) in Germany reported 16 positive patch 
tests in a group of 4,883 patients, with possible false negatives 
suggested  [  217  ] . The testing concentration of IPBC has now 
been increased by the NACDG from 0.1 to 0.2 % to reduce 
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false negative results based on recommendations from the 
IVDK  [  173,   218  ]  

  Classic Presentation : related to site of exposure; it can be 
responsible for hand dermatitis  [  173  ]  

  Potential Ectopic Dermatitis : unlikely 
  Potential Generalized/Systemic Dermatitis : IPBC is not 

used in aerosolized products due to pulmonary toxicity 
observed in animal models  [  219  ]  

  Co-reactivity/Cross-reactivity : Cross-reactivity with carbamates 
(see #79) 

  Test :

   Patch test  
  Repeat Open Application Test (ROAT)     
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   67. Lanolin (Wool wax Alcohol)  [  220–  222  ]     

  Description : emollient derived from sheep sebum and used for 
skin barrier protection and repair, whose constituents may 
vary. This means that lanolin sensitized individuals may react 
to one lanolin preparation, but not another. Trade names 
include Amerchol BL, C, and H-9. Lanolin holds site #2 on the 
T.R.U.E Test. 

  Sources :

   After-shave  
  Antiperspirant  
  Baby and bath oils  
  Corrosion inhibitors  
  Cosmetics – blush, chapsticks, eye shadows, lip balms, 
lipsticks  
  Creams, lotions, moisturizers, and ointments  
  Diaper and nursing dermatitis remedies  
  Hairspray  
  Hand sanitizers (waterless)  
  Hemorrhoidal remedies  
  Industrial products – clock and cylinder oils, cutting oils, 
lubricants, rust preventives, solvents  
  Inks  
  Moist towelettes  
  Polishes – furniture and shoe  
  Shampoos  
  Shaving cream  
  Soaps  
  Steroid, topical preparations  
  Sunscreens  
  Suntan oils  
  Wound care    

  Allergen of the Year : N/A 
  Degree of Relevance : high (children)  [  18–  20,   223  ]  
  Classic Presentation : related to body sites of distribution/

application, often hands (Fig.  2.7 ).  
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  Potential Ectopic Dermatitis : unlikely 
  Potential Generalized/Systemic Dermatitis : unlikely 
  Co-reactivity/Cross-reactivity : not relevant 
  Test :

   Patch test  
  Repeat Open Application Test (ROAT)     

  Figure 2.7    Allergic  contact 
dermatitis of the popliteal 
fossa from lanolin       
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   68. Methylchloroisothiazolone 
Methylisothiazolone (MCI/MI)   

  Description : a mixture of 1.15 % MCI and 0.35 % MI, marketed 
under Kathon CG, Euxyl K100, and Amerstat 250, and used as 
an effective biocide against both Gram-positive and Gram-
negative bacteria, as well as fungi, at low concentrations. 

  Sources   [  100  ] :

   Cosmetics  
  Industry – jet fuels, latex paint, metalworking, paper mills  
  Moist wipes  
  Shampoos    

  Allergen of the Year : N/A 
  Degree of Relevance : moderate  [  173,   224,   225  ] ; Restriction on 

the use of MCI/MI has been initiated in Japan, by the Cosmetic 
Ingredient Review (based in Washington, D.C.), and by the 
European Economic Community, to concentrations 15 ppm or 
less in rinse-off products and 7.5 ppm or less in leave-on products 
 [  173  ] , which is within the range of effectiveness  [  133  ] . 

  Classic Presentation : based on site of contact, especially 
hand dermatitis, with occupational exposure one means on 
contact  [  173  ] . 

  Potential Ectopic Dermatitis : unlikely 
  Potential Generalized/Systemic Dermatitis : unlikely 
  Co-reactivity/Cross-reactivity : not relevant 
  Test :

   Patch test  
  Repeat Open Application Test (ROAT)     
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   69. Methyldibromoglutaronitrile (MDBGN)   

  Description : preservative, often combined with  70. phenoxy-
ethanol (PE) , forming Euxyl K400, which is biostatic against 
bacteria and fungi  [  226  ] . MDBGN, however, is the most sen-
sitizing component and the key preservative as well; it is now 
included on the T.R.U.E. Test at site #32  [  173  ] . 

  Sources   [  173  ] :

   Adhesives  
  Cosmetics  
      Industrial

   Fuels   •
  Lubricants   •
  Oils   •
  Solvents      •

  Latex paint  
  Metalworking  fl uids  
  Paper  
  Toilet paper (moist)    

  Allergen of the Year : N/A 
  Degree of Relevance : moderate 
  Classic Presentation : Hand dermatitis, often occupational  [  194  ] , 

and facial, often due to cosmetics  [  227  ]  
  Potential Ectopic Dermatitis : unlikely 
  Potential Generalized/Systemic Dermatitis : not likely 
  Co-reactivity/Cross-reactivity : not likely 
  Test :

   Patch test     
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   71. Neomycin Sulfate   

  Description : topical, aminoglycoside antibiotic that for approx-
imately 25 years, has been the second most common sensitizing 
allergen  [  228  ] . It has activity against Gram-negative bacilli by 
irreversibly inhibiting protein synthesis  [  229  ] . However, neo-
mycin is poorly absorped in the gastrointestinal tract, making 
it better suited for topical application to skin and mucous 
membrane infections, as well as wounds and burns  [  230  ] . 
Neomycin is located in site #3 of the T.R.U.E. Test. 

  Sources   [  230  ] :

   Cosmetics – rare  
  Deodorants – rare  
  Over-the-counter medications  [  231  ]  – ointments, creams, 
eye drops, ear drops, medicated  fi rst aid plasters: treats 
skin, eye, and ear infections  
  Pet foods  
  Soaps – rare  
  Vaccines that contain varying amounts of neomycin  [  232  ] :

   Diphtheria and tetanus toxoids and acellular pertussis  •
adsorbed, hepatitis B recombinant and inactivated 
poliovirus combined  
  Diphtheria and tetanus toxoids and acellular pertussis  •
adsorbed and inactivated poliovirus  
  Diphtheria and tetanus toxoids and acellular pertussis  •
adsorbed, inactivated poliovirus and Haemophilus B 
conjugate  
  Poliovirus, inactivated (monkey kidney cell)   •
  Hepatitis A, inactivated   •
  Hepatitis A inactivated and hepatitis B recombinant   •
  In fl uenza virus, and in fl uenza A (H1N1) 2009 monovalent   •
  In fl uenza virus, trivalent, types A and B, and in fl uenza  •
A (H1N1) 2009 Monovalent  
  In fl uenza virus, trivalent, types A and B   •
  Measles virus, live   •
  Measles, mumps, and rubella virus, live   •
  Measles, mumps, rubella and varicella virus, live   •
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  Mumps virus, live   •
  Rubella virus, live   •
  Rabies      •

  Veterinary products    

  Allergen of the Year : 2010 
  Degree of Relevance : High (The rise of bacitracin use came 

with a decrease in neomycin allergy prevalence in the US) 
  Classic Presentation : site of application, i.e. eczema sites, 

wounds  [  233  ]  
  Potential Ectopic Dermatitis : unlikely 
  Potential Generalized/Systemic Dermatitis : rare  [  234  ] , but 

erythroderma has been reported after administration of gen-
tamycin in a nickel sensitive patient  [  235  ] . 

  Co-reactivity/Cross-reactivity : co-reactivity with bacitracin 
 [  236  ] , (see # 3) as both allergens are often used together in 
topical antibiotic products. Cross-reactivity can be observed 
with streptomycin, gentamycin, tobramycin, kentamycin, 
paromomycin, butirosin, franmycetin, and ambutrosin. 

  Test :

   Patch test  
  Repeat Open Application Test (ROAT)     
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   72. Nickel Sulfate   

  Description : ubiquitous metal that is found in elemental form 
in the earth’s crust, comprising about 3 % of the composition 
of the earth  [  237  ] . It is also the most prevalent allergen in patch 
tested patients of all ages  [  28,   238  ] . Nickel is widely used in 
metal alloys and nickel cast iron; however, when compounded 
with stainless steel, sensitized individuals do not develop der-
matitis  [  239  ] . Interestingly, exposure of the oral mucosa to 
nickel prior to cutaneous sensitization has been shown to 
induce immune tolerance, i.e. through application of orthodon-
tic braces  [  235  ] . Nickel holds the #1 site on the T.R.U.E. Test. 

  Sources   [  36,   240  ] :

   Batteries (alkaline)  
  Cellular phones  [  241,   242  ]  (Fig.  2.8 )   
  Cigarette lighters and smoking  
  Clothing – jean snaps, belt buckles, zippers, buttons, suspenders  
  Coin money  
  Cosmetics – powder compacts, lipstick holders  

  Figure 2.8    Facial reaction to the nickel in the cell phone       
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  Dental appliances – orthodontia  
  Door knobs  
  Eyeglass frames  
  Foods containing nickel  [  239,   243,   244  ]  (Table  2.10 ) –  The aver-
age American diet contains 0.3–0.6 mg of nickel per day, with 
the amount of nickel in foods partially  determined by the soil, 
fungicides, and handling equipment  [  237,   245  ] .   
  Furniture – studs on school chairs, knobs  
  Jewelry  [  246  ]  – including watches, earrings  
  Keys and key rings  
  Kitchen items – utensils, appliances  
  Music Instruments  [  247  ]  – wind, guitar strings, horns  
  Of fi ce items – pens, paper-clips, scissors  
  Orthopedic materials  
  Razors  
  Tools – pliers, wrenches, screwdrivers    

  Allergen of the Year : 2008 
  Degree of Relevance : highest 
  Classic Presentation : relates to contact with jewelry, 

i.e. earlobes, neck, wrists, and from contact with jean snaps and 
belt buckles, i.e. infraumbilical  [  18  ]  (Fig.  2.9 ). Vesicular palmar 
dermatitis has also been reported upon systemic exposure  [  235  ] .  

  Potential Ectopic Dermatitis : Yes (reported from cell 
phones  [  248  ] , pruritus ani  [  249  ] ) 

  Potential Generalized/Systemic Dermatitis : Yes  [  250  ] ; sys-
temic contact dermatitis, sometimes generalized, has been 
documented with food-related triggers  [  15  ]  and inhalation 
 [  239  ] . The most common clinical presentation of systemic 
dermatitis is recurrent vesicular palmar eczema  [  235,   251  ] . 

  Co-reactivity/Cross-reactivity : As nickel and cobalt (see 
#13) are often found together in nature and in metal objects, 
and the presumed cross- sensitivity with cobalt may be the 
result of concomitant  sensitization  [  252  ] . 

  Test :
   Patch test    

 Con fi rmatory nickel detection testing kit, containing 1 % 
dimethylglyoxime-ammonia (DMG-A), which can be applied 
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9572. Nickel Sulfate

to any product in question. A pink indicator color will appear 
on the applicator tip if the product contains nickel in a con-
centration of at least 1:10,000  [  240  ]  (Fig.  2.10 ).   

  Figure 2.9    Peri-umbilical allergic contact dermatitis to nickel       

  Figure 2.10    Positive nickel con fi rmatory test using 1 % dimethylg-
lyoxime-ammonia (DMG-A), which turns pink upon contact with 
nickel items       
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   73. p-Phenylenediamine (PPD)   

  Description : colorless aromatic amine, derived from para-
aminobenzoic acid (PABA) and used as an antioxidant and 
initially formulated for use in hair dyes in 1907. It is itself 
oxidized, contributing to the black pigment of hair dyes. This 
led to the development of PPD derivatives for use in the 
automotive tire industry, which are now components of black 
rubber mix (see #7)  [  92  ] . 

 Due to adverse allergic contact reactions to PPD used in 
mascaras, the Food, Drug, and Cosmetic Act of 1938 banned 
the use of PPD on skin, and later, all at-home hair dye kits 
were mandated to provide instructions for consumers to test 
themselves for sensitization  [  86  ] . 

  Sources   [  36  ] :

   Hair dye (permanent) – acts as a primary intermediate. It is 
oxidized by hydrogen peroxide and then polymerized to a 
color using a coupler, such as resorcinol. The limit permissi-
ble for hair dyes is <6 %. In the 1930’s, women utilized PPD 
as a tinting agent for their eyelashes (mascara) and eye-
brows, causing adverse reactions, some quite serious  [  86  ] .  
  Temporary tattoos – using natural henna mixed with PPD 
to make ‘black henna’  [  253,   254  ] , potentially inducing sen-
sitization and subsequent cutaneous reactions, including 
bullous type, hyper- and hypopigmentation and permanent 
scarring. PPD has been detected in concentrations >15 % 
in henna tattoo preparations  [  255  ] , causing children and 
adolescents to become sensitized, placing them at risk for 
unusually severe reactions to PPD containing hair dyes 
 [  256,   257  ] .    

  Allergen of the Year : 2006 
  Degree of Relevance : high 
  Classic Presentation : related to site of exposure, i.e. scalp 

(hairline), ears, hands, tattoo location 
  Potential Ectopic Dermatitis : eyelids (potential aerosolization) 

and hands (touching) of client getting his or her hair dyed 



9773. p-Phenylenediamine (PPD)

  Potential Generalized/Systemic Dermatitis : Yes, when 
exposed to cross-reactors, such as benzocaine, hydrochloro-
thiazide, and sulfonamide medications  [  258,   259  ] . 

  Co-reactivity/Cross-reactivity : Cross-reactivity to black rubber 
mix (see #7): PPD derivatives, e.g. isopropyl-paraphenylenedi-
amine and related chemicals, are used in screening for black 
rubber allergy. PPD, however, is a poor detector of sensitization 
for black rubber allergy. Cross-reactivity is also possible to addi-
tional PABA derivatives, such as ester anesthetics (benzocaine), 
hydrochlorothiazide, and sulfonamide medications, as well as 
certain dark synthetic clothing, possibly containing semi-permanent 
dyes, in about 25 % of PPD allergic patients  [  36,   86  ]  

  Test :
   Patch test  
  Repeat Open Application Test (ROAT)     
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   74. p-Tert Butylphenol Formaldehyde Resin 
(PTBFR)   

  Description   [  260  ] : adhesive resin utilized in neoprene and 
foam, often with dialkylthioureas, together commonly referred 
to as ‘neoprene cement’ allergens. 

  Sources :
   Cars upholstery glue  
  Clothing items glue/foams: bras and shoes (leather and 
rubber)  [  261  ]   
  Neoprene  
  Sports gear equipment (protective)    
  Allergen of the Year : N/A 
  Degree of Relevance : high 
  Classic Presentation : related to body site of contact/expo-

sure, often foot and sports gear distribution 
  Potential Ectopic Dermatitis : unlikely 
  Potential Generalized/Systemic Dermatitis : unknown 
  Co-reactivity/Cross-reactivity : Co-reactivity with dialkyl 

thioureas (see #84) 
  Test :
   Patch test     



9975. Paraben Mix

   75. Paraben Mix   

  Description : Paraben, or para-hydroxybenzoic acid, are alkyl 
esters used as preservatives. The most commonly used esters 
are methyl-, propyl-, benzyl-, ethyl-, and butyl-paraben  [  173, 
  262  ] . Antimicrobial actions are greater against fungi than bac-
teria and greater against Gram-positive than Gram-negative 
bacteria  [  262  ] . Due to this, parabens are often combined with 
other preservatives, such as the formaldehyde releasing pre-
servatives, in order to increase their spectrum of action. 

 A mix of parabens, consisting of methyl-, ethyl-, propyl-, 
and butyl-paraben, is initially used in patch testing to screen 
the patient in the United States  [  191  ] . Further testing with 
individual parabens is conducted if this initial screen is posi-
tive  [  251  ] . 

  Sources   [  263  ] :

   Cosmetic  
  Creams  
  Medicaments    

  Allergen of the Year : N/A 
  Degree of Relevance : low; contact allergy to parabens is low 

relative to its prevalence in consumer products  [  215,   227  ]  
  Classic Presentation : related to sites of contact with skin, 

especially if compromised epidermis  [  264  ]  
  Potential Ectopic Dermatitis : unlikely 
  Potential Generalized/Systemic Dermatitis : Yes; dermatitis 

has been reported after systemic exposure through injection 
of preparations preserved with parabens or oral intake  [  235  ] . 

  Co-reactivity/Cross-reactivity : may co-react with a variety 
of substances, as it is used as a vehicle preservative in many 
products and medicaments. 

  Test :

   Patch test  
  Repeat Open Application Test (ROAT)     
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   76. Potassium Dichromate   

  Description : a metal salt derived from chromium. 
  Sources   [  265  ] :

   Cement  
  Ceramics  
  Cosmetics (green tints)  
  Dental appliances – implants, metal wire used in orthodontia  
  Dyes  
  Foods that contain potassium dichromate  [  244,   266,   267  ]  
(Table  2.11 )   
  Green tattoo ink  
  Matches  
  Materials – green felt (pool table)  
  Orthopedic prostheses  
  Paints  
  Sutures (chromated catgut)  
  Tanned leather  [  268,   269  ]  – couches, shoes, belts, gloves  
  Vitamin supplements    
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10376. Potassium Dichromate

  Figure 2.11    ACD to chromium in a construction worker       

  Allergen of the Year : N/A 
  Degree of Relevance : moderate 
  Classic Presentation : corresponds to body site of contact, 

often hands (Fig.  2.11 )  
  Potential Ectopic Dermatitis : unlikely 
  Potential Generalized/Systemic Dermatitis : Yes, as worsening 

hand dermatitis has been documented after systemic ingestion 
of chromium  [  235  ] . 

  Co-reactivity/Cross-reactivity : Potential co-reactivity with 
nickel and cobalt 

  Test :

   Patch test  
  Repeat Open Application Test (ROAT) – cosmetic products 
and orthopedic test discs     
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   77. Propylene Glycol   

  Description : preservative and moisture agent 
  Sources :

   Automotive – antifreeze, brake  fl uid  
  Antiperspirants  
  Baby products – lotions, creams, towelettes  
  Cosmetics  
  Foods and Drinks containing propylene glycol (Table  2.12 )   
  Gels – EKG, transcutaneous nerve stimulator  
  Household products and cleaners  
  Inks  
  Ophthalmic preparations  
  Oral medications – cough preparations  
  Otic preparations  
  Personal care products  
  Plasticizers  
  Topical pharmaceuticals – creams, ointments (some topical 
anesthetics, corticosteroids, and antibiotics)    

  Allergen of the Year : N/A 
  Degree of Relevance:  moderate 
  Classic Presentation : Face, perioral, in sites of dermatitis 
  Potential Ectopic Dermatitis : not likely 
  Potential Generalized/Systemic Dermatitis : Yes, oral ingestion 

of propylene glycol has been shown to cause systemic dermatitis  [  270  ] . 
  Co-reactivity/Cross-reactivity : Co-reactivity with topical 

anesthetics, corticosteroids, and antibiotics. 
  Test :

   Patch test  
  Repeat Open Application Test (ROAT)     

   Table 2.12    Foods and drinks containing propylene glycol   
 Desserts  Dressings  Drinks  Miscellaneous 
 Cake mixes 
and toppings 

 Cole slaw  Some sodas  Butter- fl avored 
popcorn 

 Moist cakes  Salad dressing  French fried onion 



10578. Quinoline Mix

   78. Quinoline Mix   

  Description : This mix contains both clioquinol (Vioform) and 
chloquinaldol; quinolines are used as both antibacterial and 
antifungal agents. Quinoline mix is included in the T.R.U.E. 
Test at site #26. 

  Sources :

   Bag Balm® ointment  
  Medications – topical antibiotic and antifungal creams, 
lotions, ointments, and bandages    

  Allergen of the Year : N/A 
  Degree of Relevance : low 
  Classic Presentation : relates to the region on contact. 
  Potential Ectopic Dermatitis : unlikely 
  Potential Generalized/Systemic Dermatitis : unlikely 
  Co-reactivity/Cross-reactivity : potential cross-reactivity 

with  fl uoroquinolones 
  Test :

   Patch test  
  Repeat Open Application Test (ROAT)     
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   79–84. Rubber Accelerators : Carbamate, 
Carba mix, Thiuram, Mercaptobenzothiazole, 
Mercapto mix, Mixed Diakyl Thioureas 
(Diethylthiourea and Dibutylthiourea)  

  Description : Rubber accelerators are additives used in the 
vulcanization of rubber in order to accelerate the transforma-
tion of latex from a liquid to a solid, heat-stable, durable, 
elastic state  [  271–  273  ] . Rubber is derived from a milky  fl uid 
called latex that is produced by  Hevea brasiliensis , the rubber 
tree. This natural rubber latex (NRL) provides both strength 
and elasticity  [  88  ]  and currently, is largely supplied by 
Indonesia, Malaysia, Thailand, and South America. The clas-
sic, immediate, type-I hypersensitivity reaction associated 
with latex is due to an IgE-mediated response to the proteins 
within the latex, and is different from the type-IV delayed 
hypersensitivity reaction observed with ACD  [  274  ] . Contact 
allergy to various rubber accelerators in a multitude of prod-
ucts has been noted over decades in both adults and children, 
such as in regards to shoe-associated contact dermatitis  [  27, 
  275  ] . The moist, occluded environment created by shoes 
increases the risk of developing allergen sensitization and 
eventual dermatitis. While socks provide some barrier to 
chemical exposure, they do not provide complete protection, 
as chemicals may leach out of the shoe into the sock with 
continued wear. 

 Testing/screening for  carbamate  allergy can be accom-
plished using  carba mix , which contains 1,3-diphenylguani-
dine (DPG), bis-(diethyldithiocarbamate) zinc (ZDC), and 
bis-(dibutyldithiocarbamate) zinc (ZBC); it is located at site 
#15 on the T.R.U.E. Test. 

  Mercaptobenzothiazole  is also included on the T.R.U.E. 
Test at site #19.  Mercapto mix  (site #22) contains mercapto-
benzothiazole, n-cyclohexylbenzothiazylsulfenamide (CBS), 
dibenzothiazyldisul fi de (MBTS), and morpholinylmercapto-
benzothiazole (MDR). 



10779–84. Rubber Accelerators

  Thiuram mix  (T.R.U.E. Test site #24) contains four 
  thiuram -containing chemicals, i.e. tetramethylthiuram 
disul fi de (TMTD), tetramethylthiuram monosul fi de (TMTM), 
tetraethylthiuram disul fi de (TETD or disul fi ram), and dipen-
tamethylenethiuram disul fi de (PTD). 

  Mixed dialkyl thiroureas  (diethylthiourea and dibutylthiourea) 
are used as  fi xative agents in photography and in production of 
synthetic rubber, such as neoprene 

  Sources   [  27,   276–  279  ] : most rubber products/items

   Adhesives  
  Balloons  
  Carpet backing (anti-slip)  
  Caulking and putty  
  Cements – plastic, rubber, shoe, thermoplastic, tile, waterproo fi ng  
  Condoms, dental dams, and diaphragms  
  Cosmetic applicators and sponges  
  Diapers – “Lucky Luke” allergic contact dermatitis, pre-
senting in a unique pattern reminiscent of a cowboy’s gun 
belt holster, i.e. the hips and outer buttocks  [  280,   281  ] . The 
rubber accelerators, such as MBT, are implicated due to 
their inclusion in the elastic waist and legs of many dispos-
able diapers  [  76  ] .  
  Ear phones  
  Elastic and elastic waistbands – Bleached rubber syn-
drome describes the presentation of ACD that ensues 
when elastic waistbands containing carbamates are washed 
with bleach, creating a new chemical by-product with 
increased antigenicity  [  282  ]  (Fig.  2.12 ).   
  Electric cords  
  Erasers  
  Gardening – hoses  
  Greases (heavy duty)  
  Industrial uses: anti-corrosive agents, antifreeze, automobile 
hoses, conveyer belts, cutting oils; lining of fuel tanks; shock 
absorbers  
  Mats  
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  Mattresses  
  Medical equipment – gloves [examination, surgical, house-
hold (especially thiuram)]; goggles (safety and swimming); 
masks (continuous positive airway pressure (CPAP) and gas); 
stethoscopes, tubing  
  Medications (Antabuse or disul fi ram)  [  283  ]   
  Neoprene – automobile hoses, fan belt, gaskets; shin 
guards; swimming goggles; wetsuits  
  Paci fi ers  
  Pesticides, herbicides, fungicides, seed protectant  
  Photographic  fi lm emulsion,  fi xing agents  
  Repellants (rabbit, rat, deer, meadow mice)  
  Rubber bands, sheets, and handles – tools, bicycles, tooth-
brushes, tennis rackets, golf clubs  
  Rubber in clothing – bras, girdles, shoes (including insoles 
and soles as well as glues, i.e. athletic shoes, boots, slippers), 
socks, support stockings, swimwear  
  Spandex (bicycle racer shorts, leotards, tights, stretch jeans, 
jogging suits, pantyhose, undergarments, swimwear, 

  Figure 2.12    Bleached rubber syndrome – reaction to carbamates 
after bleaching underwear       

 



10979–84. Rubber Accelerators

  Figure 2.13    Allergic contact dermatitis to mercaptobenzothiazole       

 skiwear)- MBT and thiuram have been implicated as the 
primary contact allergens  [  27,   284,   285  ] .  
  Tires  
  Toys and balls  
  Veterinary tick and  fl ea sprays and powders    

  Allergen of the Year : Mixed Dialkyl Thioureas in 2009 
  Degree of Relevance : moderate to high 
  Classic Presentation : related to site of contact, often waist-

line, feet, and hands  [  278  ]  (Fig.  2.13  and  2.14 ).   
  Potential Ectopic Dermatitis : unlikely 
  Potential Generalized/Systemic Dermatitis : unlikely 
  Co-reactivity/Cross-reactivity : Co-reactivity with thiuram, 

carbamate, mercaptobenzothiazole, mercapto mix, and diaky-
lthioureas and cross-reactivity with thiuram, carbamate, and 
iodopropynyl butyl carbamate (see #66) 
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  Test :

   Patch test  
  Extraction of thiuram by testing products with acetone and 
cuprous acetate, looking for a color change from blue to mint 
green to dark green, which indicates a positive reaction  [  27  ] .     

  Figure 2.14    Allergic 
contact  dermatitis to shin guards – 
dialkylthiourea component       

 



11185–86. Sorbitan Sesquioleate (SS) and Sorbic Acid 

   85–86. Sorbitan Sesquioleate (SS) 
and Sorbic Acid   

  Description : Sorbitan sesquioleate is a fatty acid ester that is 
used as a water-in-oil emulsi fi er. It is derived from a mix of 
oleic acid with sorbitol. 

  Sources   [  286  ] :

   Baby items – diaper creams, oils and lotions  
  Cosmetics – blush, concealer, foundation, lip balm, lip 
gloss, lipstick, mascara, powder  
  Inks and paints  
  Personal care products – cleansers, creams, eye makeup 
removers, lotions, ointments, sunscreens  
  Medicaments – such as topical corticosteroids  [  287  ] , as 
well as other creams, lotions, and ointments    

  Allergen of the Year : N/A 
  Degree of Relevance : moderate, within the atopic popula-

tion due to its use in corticosteroids, and recently in the pedi-
atric population  [  223  ]  

  Classic Presentation : related to site of contact/application, 
often dermatitic sites 

  Potential Ectopic Dermatitis : unlikely 
  Potential Generalized/Systemic Dermatitis : unknown 
  Co-reactivity/Cross-reactivity : Potential co-reactivity with 

corticosteroids (see #’s 23–25). Possible cross-reactivity with 
related emulsi fi ers, Span 20 (sorbitan monolaurate), Span 40 
(sorbitan monopalmitate), Span 60 (sorbitan monostearate), 
Span 65 (sorbitan tristearate), Span 80 (sorbitan monooleate), 
and Span 85 (sorbitan trioleate)  [  223  ] .  86. Sorbic acid  is a 
related compound with which SS may cross-react; both the 
acid and its salts, such as sodium sorbate, potassium sorbate, 
and calcium sorbate, are antimicrobial agents often used as 
preservatives in food and drinks. 

  Test :

   Patch test  
  Repeat Open Application Test (ROAT)     
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   87. Thimerosal   

  Description : preservative and disinfectant that is a mercuric 
derivative of thiosalicylic acid. It is also known as “tincture of 
Merthiolate,” a  fi rst-aid product also containing ethylenedi-
amine (see #32) and  fl uorescin and eosin dyes. Thimerosal is 
included in the T.R.U.E. Test at site #23. 

  Sources   [  288  ] :

   Cleansers (soap-free)  
  Contact lens solutions  
  Cosmetics – eye makeup remover, mascara, bleaching 
creams  [  289  ]   
  Hormone injections  
  Nasal preparations/sprays  
  Ophthalmic medicaments, suspensions and solutions  [  18,   290  ]   
  Otic medicaments  
  Tattoo Inks – cinnabar (mercuric sul fi de)  [  291  ] ; manufac-
turers of inks and pigments, however, are not     required to 
reveal the ingredients, as the information is proprietary.  
  Topical medications, anti-fungals, antiseptic sprays such as 
Merchromine  
  Vaccines – inactivated in fl uenza vaccine is the only vaccine 
recommended for children below 7 years of age that still 
contains thimerosal  [  15,   290  ] . Adult vaccines still with this 
at a concentration of 0.01 % or less, in single- and/or multi-
dose forms, include  [  232  ] :

   Tetanus toxoid   •
  Tetanus toxoid adsorbed   •
  Diphtheria and tetanus toxoids adsorbed   •
  Diphtheria and tetanus toxoids and acellular pertussis  •
adsorbed  
  Hepatitis A inactivated and hepatitis B recombinant   •
  In fl uenza virus, and in fl uenza A (H1N1) 2009 monovalent   •
  In fl uenza virus, trivalent, types A and B, and in fl uenza  •
A (H1N1) 2009 monovalent  
  Japanese encephalitis virus inactivated   •
  Meningococcal polysaccharide, groups A, C, Y and  •
W-135 combined       
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  Allergen of the Year : Non-Allergen of the Year, as thimero-
sal allergy, while common, is rarely relevant 

  Degree of Relevance : low; thimerosal may also be a cause 
of false positive patch test reactions, possibly related to prior 
vaccination experience. 

  Classic Presentation : peri-ocular 
  Potential Ectopic Dermatitis : Not likely 
  Potential Generalized/Systemic Dermatitis : 
  Co-reactivity/Cross-reactivity : thimerosal potentially may 

cross-react with inorganic ammoniated mercury. This has 
been controversial. 

  Test :

   Patch test  
  Repeat Open Application Test (ROAT)     
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   88. Tosylamide Formaldehyde Resin  
or Toluenesulfonamide Formaldehyde 
Resin (TSFR)  

  Description : a hard, practically colorless material with a faint 
formaldehyde odor used in nail lacquers and other nail 
preparations to impart high gloss and  fl exibility  [  292,   293  ] . 

  Sources :

   Nail lacquer  
  Nail preparations    

  Allergen of the Year : N/A 
  Degree of Relevance : high, responsible for most contact 

allergy to nail polish. The allergen is the actual resin as 
opposed to the formaldehyde content, as there is only a small 
amount of free formaldehyde present in the resin  [  292  ] . The 
prevalence of ACD to TSFR has decreased in recent years 
given the introduction of toluenesulfonamide formaldehyde 
resin-free nail varnishes  [  294  ] . 

  Classic Presentation : Eyelid, peri-oral, and neck regions 
are often affected. 

  Potential Ectopic Dermatitis : Yes, ACD to this resin often 
occurs at sites at which that  fi ngernails have come into con-
tact, such as the eyelids, mouth, neck and genitalia  [  29  ] . 

  Potential Generalized/Systemic Dermatitis : unlikely 
  Co-reactivity/Cross-reactivity : Doubtful formaldehyde 

cross-reactivity as most patients are allergic to the tosylamide 
resin. 

  Test :

   Patch test with the allergen and also with the resin or dried 
nail lacquer                                                                                                                                                                                                                                                                              
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