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Analysis of patch test results in patients with suspected contact dermatitis
in the Busan area
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Purpose: Contact dermatitis (CD) is a common skin disease caused by various allergens that can be identified by patch test (PT). De-
spite the analysis of PT outcomes in various regions of Korea, no specific investigation has targeted the Busan area. We aimed to an-
alyze PT results using Chemotechnique in patients suspected of CD in Busan.

Methods: We reviewed medical records of 273 patients who underwent PT between 2019 and 2020 at two university hospitals in
Busan. PT results were interpreted according to the International Contact Dermatitis Research Group criteria.

Results: Among the patients, 86.4% exhibited positive reactions to at least one allergen. Those with positive outcomes displayed a
higher comorbidity rate of chronic urticaria but a lower rate of atopic dermatitis. Moreover, they reported higher positivity rates to
questions about sexual life and treatment on the Dermatology Life Quality Index questionnaire. Major allergens in Busan were co-
balt chloride (60.1%), nickel sulfate (52.0%), and potassium dichromate (50.9%), followed by thiomersal, balsam of Peru, and fra-
grance mix (17.2%, 15.4%, and 13.9%, respectively). Captan, budesonide, and colophony were more prevalent allergens in males.
While the positive rate for thiomersal were higher in the younger age group, balsam of Peru allergen was higher in the older age
group.

Conclusion: This study represents the first PT analysis conducted in Busan, revealing metal-related allergen as the most common
cause of CD, with variations observed across sex and age. Further research is needed to validate these findings and elucidate the
sources and pathways of allergen exposure in Busan. (Allergy Asthma Respir Dis 2024;12:85-92)
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Table 1. Demographic characteristics of the study subjects

Characteristic o] Lz e Pvalue
(n=273)  (n=70,25.6%) (n=203, 74.4%)

Age (yr) 426+159 4544162 417157 0.990

BMI (kg/m?) 239+38 257+38 232+36 <0.001

Atopy 675 723 65.7 0.355
Serum total IgE (kU/L) ~ 3624+6942 4109+5787 346.9+7284 0565

Serumvitamin D (ng/mL) 2194116  187+115 229+115 0.122

Duration of skinrash (mo) 232+489  23.7+34.3 23.1+532 0914

Anatomical location
Face & neck 65.3 522 69.8 0.012
Trunk 34.7 464 30.7 0.020
Arm 299 391 26.7 0.067
Hand 232 333 198 0.031
Leg 325 377 30.7 0.300
Foot 1.1 159 94 0.180

VAS score for pruritus 6.0+2.7 57+28 6.1+2.6 0.446
(n=146)

VAS score for sleep 41+32 37+33 42+31 0.336
difficulty (n=146)

DLQI (n=108) 92+52 98469 11.3+59 0.270

Comorbidity
Atopic dermatitis 27.1 343 246 0122
Dermographysm 8.4 129 6.9 0.258
Chronic urticaria 16.8 200 15.8 0.460

Values are presented as mean + standard deviation or percentage.

BMI, body mass index; IgE, immunoglobulin E; VAS, visual analogue scale; DLQI,
Dermatology Life Quality Index.

Statistical significance was evaluated by tests and chi-square tests.

Table 2. Number of patients according to the number of positive allergen
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MR AR A 7} 3ol et oSS Table 42} 20, 4
2191 cobalt chloride (60.1%), nickel sulfate (52.0%), potassium
dichromate (50.9%)2] oFAE0| 713 =911, th-&-© & thiomersal

(17.2%), balsam of Peru (15.4%), fragrance mix (13.9%), 4-t-Butyl-

» Sex Age group
No. of positive Total
allergens (n=273) Male Female <19 Years 20-39 Years 40-59 Years >60 Years
(n=70) (n=203) (n=11) (n=115) (n=102) (n=45)

All negative 37(136) 12(17.1) 25(123) 3(27.3) 18(15.7) 9(8.8) 7(15.6)
1 30(11.0) 6(8.6) 24(11.8) 3(27.3) 10(8.7) 15(14.7) 2(4.4)
2 60(22.0) 18(25.7) 42(20.7) 3(27.3) 28(24.3) 20(19.6) 9(20.0)
3 61(22.3) 12(17.1) 49(24.1) 1(7.7) 27 (235) 25(24.5) 9(20.0)
4 52(19.0) 12(17.1) 40(19.7) 0(0) 19(16.5) 19(18.6) 14(31.1)
5 14(5.1) 2(29 12(5.9) 2(18.2) 5(4.3) 7(6.9) 0(0)

6 5(1.8) 4(57) 1(05) 0(0) 2(1.7) 1(1.0) 2(4.4)
7 4(15) 1(1.4) 3(1.5) 0(0) 3(2.6) 0(0) 1(2.2)
8 5(1.8) 1(1.4) 4(20) 0(0) 1(09) 3(29) 122)
9 3(1.1) 1(1.4) 2(1.0) 0(0) 1(09) 2(2.0) 0(0)
" 1(0.4) 0(0) 1(05) 0(0) 1(09) 0(0) 0(0)
15 1(0.4) 1(1.4) 0(0) 0(0) 0(0) 1(1.0) 0(0)

Values are presented as number (%).

https://doi.org/10.4168/aard.2024.12.2.85 87



AARD Allergy Asthma Respir Dis

Table 3. Characteristics of subjects with positive patch test

Characteristic Positive (n=236) Negative (1=37) Pvalue
Age (yr) 43.1+£156 399+179 0265
10-19 727 21.3 0.231
20-39 84.3 157
40-59 91.2 838
>60 844 156
Male sex 246 324 0.316
BMI (kg/m?) 236+37 255241 0.019
Atopy 66.0 774 0.226
Serum total IgE (kU/L) 32916954  5754+661.1 0114
Serum vitamin D (ng/mL) 217117 27+114 0772
Duration of skin rash (mo) 230+489 246+502 0862
Anatomical location
Face & neck 65.8 62.2 0.711
Trunk 34.2 37.8 0.711
Arm 295 324 0.703
Hand 226 21.0 0.536
Leg 325 324 0.996
Foot 103 16.2 0.268
VAS score for pruritus (n=146) 59+27 6.3+24 0515
VAS score for sleep difficulty (n=146) 41+31 40+35 0916
DLQI (n=108) 109+64 101454 0592
DLQI question 9 (sexual relationship) 04+0.7 0.1+02 0.001
DLAI question 10 (treatment) 1.1+09 05+0.7 0.009
Comorbidity
Atopic dermatitis 242 459 0.009
Dermographysm 89 54 0.714
Chronic urticaria 19.1 2.7 0.009

Values are presented as mean + standard deviation or percentage.

BMI, body mass index; IgE, immunaglobulin E; VAS, visual analogue scale; DLQI,
Dermatology Life Quality Index.

Statistical significance was evaluated by ttests and chi-square tests.
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Table 4. Positive rate of allergen according to gender/age group
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] Total Sex Age group
Variable Pvalue
(N=273)  Male(n=70) Female(n=203) 10-19(n=11) 20-39(n=115) 40-59(n=102) =60 (n=45)
Cobalt chloride 164 (60.1) 40(57.1) 124(61.1) 0.574 4(36.4) 69 (60.0) 62 (60.8) 29(64.4) 0.398
Nickel sulphate 142 (52.0) 31(44.3) 111(54.7) 0.133 2(18.2) 56 (48.7) 60(58.8) 24(53.3) 0.058
Potassium dichromate 139(50.9) 30(42.9) 109 (53.7) 0.118 2(18.2) 53(46.1) 60 (58.8) 24(53.3) 0.038
Thiomersal 47(172) 13(18.6) 34(16.7) 0.728 3(27.3) 32(27.8) 10(9.8) 2(4.4) <0.001
Balsam of Peru 42(15.4) 8(11.4) 34(16.7) 0.287 1(9.1) 10(8.7) 17(16.7) 14(31.1) 0.005
Fragrance mix 38(13.9) 11(15.7) 27(133) 0615 1(9.1) 15(13.0) 11(10.8) 11(24.4) 0.152
PTBP 22(8.1) 4(5.7) 18(8.9) 0.403 0(0) 17(14.8) 5(4.9) 0(0) 0.004
Captan 22(8.1) 10(14.3) 12(5.9) 0.026 2(18.2) 8(7.0) 11(10.8) 1(2.2) 0.187
PPD 17(6.2) 6(8.6) 11(5.4) 0.347 1(9.1) 2(17) 8(78) 6(13.3) 0.037
Neomycin sulphate 15(5.5) 1(1.4) 14(6.9) 0.083 1(9.1) 5(4.3) 9(8.8) 0(0) 0.147
Budesonide 15(5.5) 9(12.9) 6(3.0) 0.002 0(0) 5(4.3) 6(5.9) 4(89) 0.581
Mercuric amidochloride 13(4.8) 4(57) 9(4.4) 0.664 0(0) 5(4.3) 4(39) 4(8.9) 0.486
Thiuram mix 13(4.8) 2(29) 11(5.4) 0.385 0(0) 4(35) 7(6.9) 2(4.4) 0.579
Paraben mix 10(3.7) 4(5.7) 6(3.0) 0.289 0(0) 5(4.3) 4(39) 1(22) 0.836
Formaldehyde 10(3.7) 4(5.7) 6(3.0) 0.289 0(0) 5(4.3) 5(4.9) 0(0) 0.436
Tixocortol-21-pivalate 9(3.3) 1(1.4) 8(3.9) 0.310 0(0) 2(17) 6(5.9) 1(22) 0314
Colophony 8(29) 5(7.1) 3(1.5) 0.015 0(0) 4(35) 3(29 1(22) 0912
Mercapto mix 8(29 4(57) 4(20) 0.109 1(9.1) 2(1.7) 4(39) 1(2.2) 0.480
MBT 7(26) 3(43) 4(20) 0.291 1(9.1) 1(0.9) 4(39) 1(2.2) 0.265
Clioguinol 7(26) 3(4.3) 4(20) 0.291 0(0) 2(1.7) 3(29) 2(4.4) 0.730
MCI/MIT 4(15) 2(29) 2(1.0) 0.261 0(0) 2(1.7) 2(20) 0(0) 0.785
Quaternium-15 6(22) 2(29) 4(20) 0.663 0(0) 2(1.7) 3(29) 1(2.2) 0.891
Wool alcohols 3(1.1) 1(1.4) 2(1.0) 0.759 0(0) 3(26) 0(0) 0(0) 0244
Imidazolidinyl urea 3(1.1) 1(1.4) 2(1.0) 0.759 0(0) 1(0.9) 2(20) 0(0) 071
IPPD 1(0.4) 0(0) 1(05) 0.556 0(0) 0(0) 0(0) 1(2.2) 0.166

Values are presented as number (%).

PTBD, p-tert-Butylphenol formaldehyde resin; PPD, paraphenylenediamine; MBT, mercaptobenzothiazole; MCI/MIT, methylchloroisothiazolinone+methylisothiazolinone; IPPD,

N-Isopropyl-N-phenyl-4-Phenylenediamine.
Statistical significance was evaluated by chi-square tests.
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Table 5. Positive rate according to reading time (n=266)

KimG, etal. * Analysis of patch test results in the Busan area

Variable Fiqgl Day 2 Day 3 First positive on Comparison day 2 of day 3

positive  Doubtful reaction Positive Positive day 3 Decrease No change Increased
Nickel sulphate 139 25(18.0) 103(74.1) 134 (96.4) 36(25.9) 8(3.0) 168(63.2) 90(3338)
Wool alcohols 3 8(266.7) 2(66.7) 2(66.7) 1(33.3) 8(3.0) 249(93.6) 9(34)
Neomycin sulphate 15 5(33.3) 4(26.7) 15(100) 10(66.7) 3(1.1) 246(92.5) 171(6.4)
Potassium dichromate 139 67(48.2) 89(64.0) 132(94.9) 50(36.0) 17 (6.4) 183(68.8) 66 (24.8)
Mercuric amidochloride 12 3(25.0) 6(50.0) 12(100) 6(50.0) 1(0.4) 247(92.9) 18(6.8)
Fragrance mix 38 12(31.6) 24(63.2) 38(100) 16 (42.1) 4(15) 219(82.3) 43(16.2)
Colophony 7 4(57.1) 4(57.1) 6(85.7) 3(42.8) 4(15) 255(95.9) 7(26)
Imidazolidinyl urea 4(133.3) 2(66.7) 2(66.7) 1(33.3) 5(1.9) 255(95.9) 6(2.2)
Clioquinol 7(116.7) 4(66.7) 4(66.7) 2(333) 6(2.2) 250(94.0) 10(3.7)
Balsam of Peru 41 21(51.2) 23(56.1) 40(97.6) 18(43.9) 6(2.2) 231(86.9) 29(109)
|PPD 0 1(0.4) 0(0) 0(0) 0(0) 1(04) 260(97.8) 5(1.9)
Cobalt chloride 162 36(222) 122(75.3) 154(95.1) 40(24.7) 18(6.7) 171(63.8) 79(295)
PTBD 22 7(31.8) 13(59.1) 22(100) 9(40.9) 2(0.8) 249(93.6) 15(5.6)
Paraben mix 10 8(80.0) 6(60.0) 10(100) 4(40.0) 3(1.1) 247(92.9) 16(6.0)
Captan 22 11(50.0) 11(50.0) 19(86.4) 11(50.0) 5(1.9) 239(89.8) 22(8.3)
Budesonide 15 2(13.3) 1(6.7) 15(100) 14(93.3) 1(04) 235(88.3) 30(11.3)
MCI/MIT 4 3(75.0) 2(50.0) 4(100) 2(50.0) 3(1.1) 258(97.0) 5(1.9)
Quaternium-15 6 4(66.7) 3(50.0) 4(66.7) 3(50.0) 5(1.9) 254 (95.5) 7(26)
MBT 6 6(100) 3(50.0) 6(100) 3(50.0) 3(1.1) 256(96.3) 7(26)
PPD 15 2(12.5) 7(46.7) 15(100) 8(53.3) 1(04) 250(94.0) 15(5.6)
Formaldehyde 10 2(20.0) 4(40.0) 10(100) 6(60.0) 0(0) 255(95.9) 11(4.9)
Mercapto mix 8 4(50.0) 6(75.0) 6(75.0) 2(25.0) 4(15) 251(94.4) 11(4.1)
Thiomersal 43 17(39.5) 29(67.4) 40(93.0) 14(32.6) 9(34) 212(79.7) 45(16.9)
Thiuram mix 12 15(125) 8(66.7) 11(91.7) 4(33.3) 10(3.8) 245(92.1) 11(4.1)
Trixocortol-21-pivalate 8 6(75.0) 4(50.0) 8(100) 4(50.0) 3(1.1) 252 (94.8) 11(4.1)

Values are presented as number (%).

|PPD, N-Isopropyl-N-phenyl-4-Phenylenediamine; PTBD, P-tert-Butylphenolformaldehyde resin; MCI/MIT, methylchloroisothiazolinone/methylisothiazolinone; MBT, mercapto-

benzothiazole; PPD, paraphenylenediamine.
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