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Long-lasting allergic patch-test reactions (LLAPTRs) are positive reac-

tions at days 2-7 that remain positive for weeks or months.1 The

causal mechanisms are thus far largely unknown.

CASE REPORT

A 22-year-old non-atopic female office worker experienced an

itching eruption on the scalp after application of a permanent hair

dye. This resolved slowly in the course of more than 2 months

after onset, despite local corticosteroid therapy. She reported

being allergic to nickel and cobalt. Patch tests were carried out

with the European baseline series and the hair-dye ingredients,

including p-phenylenediamine (PPD) (Chemotechnique Diagnostics,

Vellinge, Sweden). The test substances were applied to the upper

back using van der Bend Square Chambers (Van der Bend, Brielle,

The Netherlands) or 2 days. Readings were performed on day (D)3

and D7, according to ESCD guidelines. The patient showed posi-

tive reactions to textile dye mix (TDM), PPD, nickel sulfate, and

cobalt chloride (Table 1). At D15, she returned due to the persis-

tence of the two patch tests that were positive to PPD and TDM.

The subsequent checks of these reactions are reported in Table 1.

Thirty-four days after application of the previous tests, additional

patch tests with the eight individual ingredients included in the

TDM (Chemotechnique Diagnostics) were performed. The addi-

tional patch tests gave positive reactions to the azo dyes Disperse

Red 1 (DR1), Disperse Orange 3 (DO3), and Disperse Yellow 3

(DY3) (Table 1). However, no clinical history of textile dye dermati-

tis was reported. These reactions, interpreted as cross-reactions

between PPD and the azo dyes, presented a long-term persistence

as LLAPTRs, similar to what was observed for the TDM and PPD

(Table 1).

DISCUSSION

Some azo dyes, such as DO3, DY3, and DR1, among others, have been

reported to frequently cross-react with PPD.2 A similarity in molecular

structure (true cross-sensitivity) or a metabolic conversion of the azo

dyes to PPD were considered as possible explanations. The dyes that

are least likely to cross-react with PPD are non-azo dyes, which cannot

be broken down by the skin azo-reductase enzymes to yield PPD.2

LLAPTRs to PPD and DY3 have been described.3,4 However,

there are no reported cases of LLAPTRs to DO3 and DR1. Skin persis-

tence of the allergen and/or defective downregulation of the cell-

mediated immune response have been hypothesized as possible cau-

ses for LLAPTRs.

In a study on dose-time relationship for elicitation reaction to

PPD in sensitized subjects, White et al demonstrated that, over the

time period tested, the allergenic component of PPD accumulates in

the skin.5This was corroborated in the same study by skin-binding

data showing persistence of radiolabeled PPD following repeated

application on rat skin.

The LLAPTR-inducing azo dyes in our case may be degraded to

PPD in the skin by the azo-reductase enzymes.2 Consequently, the

skin persistence of PPD could hypothetically have contributed to the

occurrence of the LLAPTRs, both to PPD and to the azo dyes showing

PPD as their metabolic derivative.

According to Bygum and Andersen, LLAPTRs seem to be more

frequent in patients with multiple strong positive reactions.1 In con-

trast, in our experience—referring to just one case—LLAPTRs involve

multiple reactions, all being initially weak positive. Similar to what was

observed for LLAPTRs to PPD, the eruption following the applicationThe author has no founding or conflicts of interests to declare.
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of the hair dye also presented a long-term evolution, despite cortico-

steroid treatment.
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TABLE 1 Patch-test results

D3/D7 D15 D34 D37/41 D60

Allergens of the European baseline series

PPD 1% pet. +/+ + + +/+ −

TDM 6.6% pet. +/+ + + +/+ −

Nickel sulfate 5% pet. ++/+ − − −/− −

Cobalt chloride 1% pet. +/+ − − −/− −

Ingredients of the hair dye (excluding PPD) −/− − − −/− −

Ingredients of the TDM

DO3 1% pet. AT +/+ +

DY3 1% pet. AT +/+ +

DR1 1% pet. AT ?+/+ +

Abbreviations: AT, additional test application 34 days after initial test; D, day; DO3, Disperse Orange 3; DR1, Disperse Red 1; DY3, Disperse Yellow 3;

pet., petrolatum; PPD, p-phenylenediamine; TDM, textile dye mix.
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