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Determining the role of allergic contact dermatitis in
mycosis fungoides
Dear Editor,

Although it is known that mycosis fungoides (MF) results
from the abnormal proliferation of CD4+ skin resident T
cells," the exact pathogenesis and the initiating events
remain unknown. The original hypothesis of persistent anti-
gen stimulation and chronic T-cell activation still holds
ground; however, the evidence is far from unequivocal.? Few
past reports demonstrating increased hypersensitivity in MF
patients compared to the general population support this
hypothesis.®>* In our small pilot study, we reexamine this the-
ory by evaluating the role of allergic contact dermatitis (ACD)
in MF patients.

To determine the role of allergic contact dermatitis in MF,
we administered North American 80 Comprehensive Series
(NACDG80) patch tests, a standard diagnostic screening tool
for ACD, to nine MF patients. Patches were applied and left on
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the skin for 48 hours. Results were read at 48 and 96 hours
after patch placement and recorded on a score sheet using the
International Contact Dermatitis Research Group (ICDRG) scor-
ing system.®

A total of nine patients were included in this study
(Table 1). At the time of patch testing, 67% (n = 6) of patients
were stage IA, defined as a body surface area (BSA) involve-
ment of 0 to 10%," and 33% (n = 3) of patients were stage IB
(BSA > 10%). A total of 67% (n = 6) of patients had positive
test results on the first read (48 hours) and 67% (n = 6) had
positive test results on the second read (72 hours). Only two
patients reported a prior history of childhood eczema. The most
common allergen that patients reacted to was myroxylon per-
eirae resin (Balsam of Peru), found as a fragrance or flavoring
agent. A total of 44% (n = 4) of all of our patients and 67% of
patients who had positive patch tests displayed a reaction to
this allergen. The second most common positive allergen was
hydroxyperoxides of linalool, a fragrance found in many

Table 1 Patient demographics, mycosis fungoides (MF) disease characteristics, and patch test results

Stage at
Age the Time Prior
(years) of Patch Duration 48 h patch test history Occupations since
& Gender  Test of MF read® 96 h patch test read® of Eczema? rash onset
Patient 1 56 (F) 1B >20 years  Mixed dialkyl Mixed dialkyl thiourea: 2+ No Clerical desk worker
thiourea: 2+
Patient 2 73 (F) 1A 3 years Fragrance mix: 1+ Fragrance mix: +/— No Retired office worker
Ethyl acrylate: 1+ Ethyl acrylate: 1+
2-hydroxyethyl Methyl methacrylate: 1+
methacrylate: 1+ 2-hydroxyethyl methacrylate: 1+
Balsam of Peru: +/—
Patient 3 64 (M) 1A 7 years Cobalt chloride Cobalt chloride hexahydrate: +/—  Yes Case manager
hexahydrate: IR Cocamidopropyl betaine: +/— supervisor
Cocamidopropyl Balsam of Peru: +/—
betaine: IR
Patient 4 41 (F) 1A 3-4 years  Formaldehyde: +/— Formaldehyde: +/— No Physician assistant in
office setting
Patient 5 45 (M) 1B 9 months  Carba mix: +/— All negative No Cyber security analyst
Patient 6 61 (M) 1A 2 years All negative All negative No Custodial worker
Patient 7 44 (F) 1A 6 months  All negative All negative Yes Analytical lab testing
Patient 8 78 (M) 1B 27 years Balsam of Peru: +/—  Balsam of Peru: 1+ No Program design
Hydroperoxides of linalool +/—
Patient 9 77 (M) 1A 3 years Balsam of Peru: 1+ Balsam of Peru: 1+ No Patient development

Hydroperoxides of
linalool: +/—

Hydroperoxides of limonene: 1+
Hydroperoxides of linalool: 1+

(office setting)

+/—, doubtful reaction; 1+, weak (non-vesicular) positive reaction, erythema, infiltrations, and possibly papules; 2+, strong (vesicular) positive
reaction, erythema, infiltrations, papules, vesicles; 3+, extreme positive reaction, bullous reaction; IR, irritant reaction®.

AList of all antigens is provided in Table S1.
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personal care products, with 22% (n = 2) of total patients and
33% of positive patch test patients displaying a reaction to this
allergen.

Interestingly, 50% (n = 3) of patients with a positive patch
test had a prior exposure to an allergen(s) they reacted to.
Patient 1 displayed a strong reaction to mixed dialkyl thiourea,
a substance found in rubber. She informed us that she had
been using rubber braces for a prolonged time because of her
arthritis. Patient 2 reported a prior history of artificial nails and
tested positive for 2-hydroxyethyl methacrylate, a substance
commonly found in these nails.

Despite the small population included in this study, our
results provide further evidence that there is a possible role for
ACD in MF pathogenesis given that hypersensitivity in our
patients (67%) was greater than hypersensitivity in healthy pop-
ulation (20.1%).2 Unlike previously published patch testing stud-
ies in MF, our results revealed common allergens and showed
a correlation with occupational exposure.* These results provide
incentives to develop a larger study that assesses the validity of
the conclusions drawn here as well as to test additional
hypotheses, such as allergen withdrawal, that may benefit
patients and improve disease symptoms.
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Supporting information

Additional Supporting Information may be found in the online
version of this article:

Table S1. NAC-80 North American 80 comprehensive
series.
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Supplementary Table 1. NAC-80 North American 80 Comprehensive Series

# Article# | Veh/Conc | Description Readings
#1 #2

1 B-004 5.0 pet Benzocaine

2 M-003B 1.0 pet 2-Mercaptobenzothiazole (MBT)

3 C-020 20.0 pet Colophonium / (Colophony)

4 P-006 1.0 pet p-Phenylenediamine (PPD)

5 1-001A 2.0 pet Imidazolidinyl urea (Germall 115)

6 C-014 1.0 pet Cinnamal / (Cinnamic aldehyde)

I A-004 50.0 pet Amerchol L 101

8 MX-06 3.0 pet Carbamix

9 N-001 20.0 pet Neomycin sulfate

10 MX-01 1.0 pet Thiuram mix

11 C-028 1.0 pet Clobetasol-17-propionate

12 E-005 1.0 pet Ethylenediamine dihydrochloride

13 E-002 1.0 pet Epoxy resin Bisphenol A

14 C-007B 2.0 pet Quaternium-15 (Dowicil 200) / (1-(3-
Chloroallyl)-3,5,7-triaza-1-
azoniaadamantane chloride)

15 B-024 1.0 pet 4-tert-Butyl phenolformal dehyde resin

16 MX-05B | 1.0 pet Mercapto mix

17 D-022 1.0 pet N,N-Diphenylguanidine

18 P-014B 0.25 pet Potassium dichromate

19 B-001 25.0 pet Myroxylon pereirae resin / (Balsam Peru)

20 N-002B 2.5 pet Nickelsulfate hexahydrate

21 D-044C 1.0 pet Diazolidinylurea (Germall 1)

22 T-036 100 pet Tocopherol/ (DL a phatocopherol)

23 B-032B 20.0 pet Bacitracin

24 MX-24 1.0 pet Mixed dialkyl thiourea

25 D-032 1.0 pet Disperse Orange 3

26 MX-03A | 12.0 pet Paraben Mix

27 D-049E 0.5 pet Methyldibromo glutaronitrile (MDBGN)

28 MX-07 8.0 pet Fragrance mix

29 G-003B 0.5 pet Glutard / (Glutaraldehyde)

30 B-015B 0.5 pet 2-Bromo-2-nitropropane-1,3-diol (Bronopol)

31 MX-18 0.1 pet Sesquiterpene lactone mix

32 T-007 0.1 pet Thimerosal (Merthiolate)

33 P-022 10.0 pet Propolis

34 H-014C 10.0 pet Benzophenone-3 / (2-Hydroxy-4-
methoxybenzophenone)

35 C-010B 1.0 pet Chloroxylenol (PCMX) / (4-Chloro-3,5-
xylenol (PCMX))

36 MX-16 5.0 pet Ethyleneurea, melamine formal dehyde mix

37 B-022 2.0 pet 2-tert-Butyl-4-methoxyphenol (BHA)




38 G-005A 0.5 pet Gold(l)sodium thiosulfate dihydrate

39 E-004 0.1 pet Ethyl acrylate

40 G-004 1.0 pet Glyceryl monothioglycolate (GMTG)

41 T-010 10.0 pet Toluenesulfonamide formaldehyde resin

42 M-013 2.0 pet Methyl methacrylate

43 C-017A 1.0 pet Cobalt(I) chloride hexahydrate

44 T-031A 1.0 pet Tixocortol-21-pivalate

45 B-033A 0.1 pet B-033A Budesonide

46 C-019 0.5 pet Cocamide DEA / (Coconut diethanolamide)

47 T-016 2.0 pet Triethanolamine

438 Mx-30 6.6 pet Textile dye mix

49 T-035B 5.0 pet TeaTree Oil

50 MX-25 14.0 pet Fragrance Mix Il

51 D-036 1.0 pet Disperse Yellow 3

52 B-010B 10.0 pet Benzyl salicylate

53 D-065 5.0 pet Decyl Glucoside

54 M-035B 0.2aq Methylisothiazolinone

55 H-010 2.0 pet HEMA (2-Hydroxyethyl methacrylate)

56 D-047B 1.0 pet DMDM Hydantoin

57 Y-001 2.0 pet Cananga odorata il / (Ylang-Ylang oil)

58 B-008B 10.0 soft Benzyl alcohol

59 [-003 20.0 pet Isopropyl myristate

60 H-032A 0.3 pet Hydroperoxides of Limonene

61 D-057 1.0 pet Desoximetasone

62 P-013 5.0 pet Polysorbate 80 /
(Polyoxyethylenesorbitanmonool eate(Tween
80))

63 1-008C 0.2 pet lodopropynyl butyl carbamate

64 0O-004 0.1 pet 2-n-Octyl-4-isothiazolin-3-one

65 MX-26 1.0 pet Disperse Blue 106/124 Mix

66 MX-29A 5.0 pet Compositae Mix Il

67 L-002B 15.0 pet Lidocaine

68 F-003 2.0 pet Fusidic acid sodium salt

69 D-005B 2.5 pet Dibucaine hydrochloride

70 B-007 1.0 pet Benzoylperoxide

71 [-009 10.0 pet | soamyl-p-methoxycinnamate

72 L-003 5.0 pet Hydroxyisohexyl 3-
CyclohexeneCarboxaldehyde (Lyral)

73 O-007A 5.0 pet Ethylhexyl Salicylate

74 H-031A 1.0 pet Hydroperoxides of Linalool

75 A-029 0.1lag Amidoamine

76 C-018 10a&ag Cocamidopropy!betaine

77 F-002B 204&g Formaldehyde

78 C-009B 0.02 &g Methylisothiazolinone +

Methylchloroisothiazolinone / (Cl+-
M eisothiazolinone




(Kathon CG 200ppm))

79

P-019B

30.0 aq

Propylene glycol

80

0O-005

0.1&ag

Oleamidopropy! dimethylamine
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