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TRUE Test in Patients with Contact Dermatitis: A Multicenter Study
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Background: The TRUE test is a commercially available ready-to-apply patch test widely used in many countries,
but no large-scale study is available on the TRUE test in Korea.
Objective: The purpose of this study was to analyze the type, frequency, and changes in the common contact
allergens in Korea using the TRUE test.
Methods: From January 2009 to March 2010, TRUE tests were performed on patients with contact dermatitis at the
Departments of Dermatology of 15 hospitals. The epidemiological findings of patients, and the results of the patch
tests were analyzed.
Results: In total, 795 patch tested cases (246 males, 549 females) were compiled and analyzed. The oldest age
distribution was the third decade in both males and females, and housewives and office-workers were the most
common jobs, comprising 29.7% and 19.8% of the occupations, respectively. Overall, 65.1% of patients had at least
one positive reaction, and the most common allergens were nickel sulfate (34.1%), thimerosal (12.6%), cobalt
chloride (11.1%), and p-phenylenediamine (8.4%), in order of frequency. A univariate analysis of multiple variables
including age, gender, occupation, and affected sites was conducted and a comparison with a previous multicenter
study was also analyzed.
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Conclusion: These results provide the basis for use of the TRUE test in patients with contact dermatitis in Korea.

(Korean J Dermatol 2011;49(8):661 ~ 669)
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Fig. 1. Distribution of age and sex
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Table 1. Distribution of jobs in patch test cases

No. of cases

Jobs
Male Female Total (%)
Housewife 0 208 208 (29.7)
Office worker 58 81 139 (19.8)
Student 35 61 96 (13.7)
Merchant 14 17 31 (4.4)
Industrial worker 23 7 30 (4.3)
Medical personnel 6 23 29 (4.1)
Hair shop worker 1 11 12 (1.7)
Farmer 4 8 (1.1)
Designer 2 3 5 (0.7)
Sweeper 1 1 2 (0.3)
Others 78 64 142 (20.2)
Table 2. Involved sites of skin lesions
Site No. of cases (%)
Face 328 (41.5)
Eyelid 36 (4.5)
Lip 37 (4.7)
Ear 16 (2.0)
Neck 47 (5.9)
Scalp 22 (2.8)
Chest 23 (2.9)
Abdomen 44 (5.6)
Back 16 (2.0)
Arm 32 (4.1)
Dorsum of hand 35 (4.4)
Palm 22 (2.8)
Buttock 5 (0.6)
Thigh 15 (1.9)
Shin 16 (2.0)
Dorsum of foot 11 (1.4)
Sole 4 (0.5)
Genital area 4 (0.5)
Mucosa 2 (0.3)
Others 75 (9.5)
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Table 3. Positivity of standard allergens

Allergen No. of cases (%)
Nickel sulfate 271 (34.1)
Thimerosal 100 (12.6)
Cobalt choloride 88 (11.1)
Phenylenediamine 67 (8.4)
p-tert butylphenol formaldehyde resin 49 (6.2)
Potassium dichromate 45 (5.6)
Carba mix 45 (5.6)
Fragrance mix 41 (5.2)
Colophony 34 (4.3)
Thiuram mix 30 (3.7)
Black rubber mix 28 (3.5)
Epoxy resin 26 (3.3)
Wool alcohols 23 (2.9)
Kathon CG 23 (2.9)
Neomycin sulphate 21 (2.6)
Balsam of peru 21 (2.6)
Paraben mix 20 (2.5)
Formaldehyde 19 (2.4)
Quaternium 15 17 (2.1)
Caine mix 16 (2.0)
Ethylenediamine dihydrochloride 14 (1.7)
Mercapto mix 14 (1.7)
Mercaptobenzothiazole 12 (1.5)
Quinolone mix 10 (1.3)
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Table 4. Allergens with positive rate of high frequency: male vs female

Male Female
Allergen No. of cases (%) Allergen No. of cases (%)
Nickel sulfate 61 (24.8) Nickel sulfate 210 (38.2)
Cobalt chloride 30 (12.2) Thimerosal 74 (13.5)
Thimerosal 26 (10.6) Cobalt chloride 58 (10.6)
Phenylenediamine 21 (8.5) Phenylenediamine 46 (8.4)
Carba mix 18 (7.3) p-tert butylphenol formadehyde 39 (7.1)
Fragrance mix 11 (4.5) Potassium dichromate 35 (6.4)
Potassium dichromate 10 (4.1) Fragrance mix 30 (5.4)
Epoxy resin 10 (4.1) Colophony 27 (4.9)
p-tert butylphenol formadehyde 10 (4.1) Carba mix 27 (4.9)
Colophony 7 (2.8) Thiuram mix 24 (4.4)

Table 5. Positive rate of allergens with age group

Positive rate (%)

Allergen ~10 10~19 20~29 30~39 40~ 49 50~ 59 60~ 69 70~
(n=15) (n=43) (n=198) (n=165) (n=144) (n=150) (n=53) (n=27)
Nickel sulfate 20.0 32,5 39.4 35.1 36.8 29.3 28.3 222
Wool alcohols 6.7 4.6 1.5 24 42 33 0.0 74
Neomycin sulphate 6.7 2.3 1.0 4.8 3.5 2.0 0.0 3.7
Potassium dichromate 0.0 2.3 4.5 54 6.2 8.0 5.6 7.4
Caine mix 0.0 2.3 2.5 0.0 2.8 2.7 1.9 3.7
Fragrance mix 0.0 0.0 4.0 24 8.3 6.0 9.4 11.1
Colophony 0.0 2.3 4.0 42 6.9 33 5.6 0.0
Epoxy resin 13.3 7.0 4.5 24 2.8 1.3 1.9 3.7
Quinolone mix 0.0 0.0 0.5 0.6 2.8 2.0 1.9 0.0
Balsam of peru 0.0 4.6 2.0 24 35 2.7 1.9 3.7
Ethylenediamine 0.0 7.0 0.5 1.8 2.8 2.0 0.0 0.0
dihydrochloride
Cobalt chloride 6.7 4.6 10.6 15.1 13.9 8.0 11.3 3.7
p-tert-bulphenol 0.0 2.3 10.6 10.3 2.8 33 1.9 0.0
formaldehyde resin
Paraben mix 6.7 0.0 2.0 42 2.1 33 0.0 0.0
Carba mix 0.0 2.3 7.1 7.3 7.6 33 1.9 3.7
Black rubber mix 0.0 4.6 4.0 4.8 2.1 2.7 38 3.7
Kathon CG 6.7 0.0 3.0 1.8 42 2.7 3.8 3.7
Quaternium 15 0.0 0.0 1.5 3.0 42 2.0 0.0 0.0
Mercaptobenzothiazole 0.0 0.0 1.5 0.6 2.1 33 0.0 0.0
Phenylenediamine 0.0 4.6 3.5 4.8 7.6 15.3 18.9 22.2
Formaldehyde 0.0 2.3 1.5 3.0 42 2.0 0.0 3.7
Mercapto mix 0.0 2.3 1.5 3.6 2.1 0.0 1.9 0.0
Thimerosal 13.3 232 242 10.3 9.7 33 5.6 3.7
Thiuram mix 0.0 4.6 4.5 3.0 4.8 2.0 7.5 0.0
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Nickel sulfate 36.0 35.2 354 19.3 333 379 333
Wool alcohols 4.7 2.1 2.1 32 33 34 0
Neomycin sulphate 24 2.1 3.1 32 33 0 0
Potassium dichromate 9.0 5.7 4.1 32 6.7 6.9 8.3
Caine mix 2.8 2.1 2.1 0 33 0 0
Fragrance mix 9.0 2.1 3.1 9.7 6.7 34 0
Colophony 52 5.0 4.1 6.5 0 10.3 0
Epoxy resin 2.8 2.9 4.1 32 0 10.3 8.3
Quinolone mix 0.9 0.7 1.0 32 0 0 0
Balsam of peru 33 1.4 3.1 32 10.0 0 8.3
Ethylenediamine 24 2.1 4.1 32 0 0 0
dihydrochloride
Cobalt chloride 114 17.3 10.4 12.9 10.0 6.9 0
p-tert-bulphenol 5.2 8.6 6.3 9.7 0 6.9 8.3
formaldehyde resin
Paraben mix 2.8 4.3 0 0 0 0 0
Carba mix 38 11.5 3.1 6.4 33 6.9 16.7
Black rubber mix 33 4.3 3.1 3.2 33 0 8.3
Kathon CG 43 4.3 0 0 0 10.3 0
Quaternium 15 33 2.1 1.0 0 33 34 0
Mercaptobenzothiazole 0.5 14 0 32 33 6.9 0
Phenylenediamine 10.9 9.3 3.1 6.4 6.7 0 134
Formaldehyde 2.8 2.9 1.0 32 0 0 0
Mercapto mix 1.9 1.4 2.1 0 0 0 0
Thimerosal 8.0 144 20.8 32 6.7 17.2 16.7
Thiurammix 5.7 2.9 4.1 0 33 34 8.3
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Table 7. Comparison of common standard allergens with
previous KCDRG study (%)

KCDRG KCDRG Present study
Allergen (1983 ~1985) (1986~1993) (2009 ~2010)

N =937 N =2326 N=795
Nickel sulfate 12.9 17.9 34.1
Thimerosal 6.7 5.7 12.6
Cobalt choloride NA 13.8 11.1
p-Phenylenediamine 73 34 8.4
P-tert butylphenol 1.0 2.4 6.2
formaldehyde resin
Potassium dichromate 11.8 11.3 5.6
Carba mix NA 1.4 5.6
Fragrance mix NA 12.9 5.2
Colophony NA 33 4.3
Thiuram mix 32 2.6 3.7
Black rubber mix 2.7 1.0 3.5
Epoxy resin 1.2 2.5 33
Wool alcohols 3.0 33 2.9
Kathon CG NA NA 2.9
Neomycin sulphate 7.6 7.2 2.6
Balsam of peru 7.0 477 2.6
Paraben mix 34 2.5 2.5
Formaldehyde 44 4.8 2.4
Quaternium 15 2.9 1.9 2.1
Caine mix NA NA 2.0
Ethylenediamine 14 1.3 1.7
dihydrochloride
Mercapto mix 2.3 2.2 1.7
Mercaptobenzothiazole NA NA 1.5
Quinolone mix NA 1.8 1.3

KCDRG: Korean Contact Dermatitis Research Group, NA: not
available.

Table 8. Comparison with previous published studies
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Allergen NACDG ESSCA Present study
Year of study 2005 ~ 2006 2004 2009 ~2010
Year of publication 2009 2007
Patch test NACDG screening series European Standard series TRUE test
Patients No. 4,454 11,643 795
Overall positivity rate (%) 65.3% 44% 65.1%
Allergens with positivity of high frequency (%)
1 Nickel sulfate (19.0%) Nickel sulfate (20.1%) Nickel sulfate (34.1%)
2 Balsam of Peru (11.9%) Fragrance mix (7.6%) Thimerosal (12.6%)
3 Fragrance mix (11.5%) Cobalt chloride (6.7%) Cobalt chloride (11.1%)
4 Quaternium-15 (10.3%) Myroxylon pereirae resin (6.1%) p-phenylenediamine (8.4%)
5 Neomycin sulfate (10.0%) Potassium dichromate (4.5%)  PTBP formaldehyde (6.2%)

NACDG: North American Contact Dermatitis Group, ESSCA: European Surveillance System of Contact Allergies.
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