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Abstract 
Vitiligo is an autoimmune condition characterized by the 

destruction of melanocytes, leading to depigmented skin patches. 
Allergic contact dermatitis, triggered by allergens in cosmetics, can 
initiate localized immune responses that may progress to systemic 
immune dysregulation in genetically predisposed individuals. This 
case explores the potential role of allergic contact dermatitis in trig-
gering vitiligo and proposes mechanisms underlying this association. 

Introduction 
A 20-year-old female presented with hypopigmented patches 

on her upper eyelids following the use of a new eyeliner. Initially, 
she experienced redness, swelling, and irritation consistent with 
allergic contact dermatitis, which resolved after discontinuing the 
product. However, within two weeks, persistent depigmentation 
developed in the affected areas. Examination confirmed vitiligo 
through Wood’s light fluorescence, while patch testing revealed 
positive reactions to paraphenylenediamine (PPD) and nickel, 
common allergens in cosmetics. This case suggests a possible link 
between allergic contact dermatitis and the onset of vitiligo, poten-
tially mediated by systemic immune modulation and immune 
memory sensitization. We hypothesize that the allergic reaction ini-
tiated a localized immune response, which evolved into a broader 
immune dysregulation, unmasking a latent predisposition to vitili-
go. The mechanism may involve activation of memory T cells and 
a “pro-inflammatory microenvironment”, leading to sustained 
melanocyte destruction. The eyelid area, with its thin skin and 
heightened permeability, may be particularly susceptible to 
immune-mediated damage. This phenomenon corresponds with the 
Koebner effect, wherein localized trauma induces vitiligo in pre-
disposed individuals.1 This case underscores the importance of 
patch testing for allergen identification and avoidance in patients 
with contact dermatitis. It also highlights the need to consider cos-
metics as potential contributors to autoimmune conditions like 
vitiligo. Further studies are warranted to explore the immunologi-
cal pathways connecting allergic contact dermatitis and vitiligo. 

 
 
 

Case Report 
A 20-year-old female presented to the dermatology clinic with 

well-demarcated hypopigmented patches on her upper eyelids, 
primarily affecting the lateral canthus and eyelid margins. The 
patient had started using a new eyeliner approximately one month 
before symptom onset and reported experiencing immediate red-
ness, swelling, and irritation in the application areas, symptoms 
consistent with contact dermatitis. These initial reactions subsided 
after discontinuing the eyeliner, but within two weeks of resolu-
tion, the patient noticed persistent depigmentation in the previous-
ly affected areas. On physical examination, hypopigmented patch-
es with clear borders were observed on both upper eyelids, while 
the surrounding skin appeared unaffected, without signs of active 
inflammation or scaling. The patient reported no pruritus, pain, or 
systemic symptoms. A Wood’s light examination showed strong 
fluorescence in the depigmented areas under ultraviolet light, con-
firming a diagnosis of vitiligo (Figure 1). To further investigate 
the nature of the initial reaction, patch testing was performed, 
which revealed positive reactions to paraphenylenediamine (PPD) 
and nickel, common allergens found in many cosmetic products, 
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including certain eyeliners. The positive patch test results con-
firmed that the initial reaction was allergic contact dermatitis 
rather than a simple irritant response.  

 
 
 

Discussion 
Vitiligo is an autoimmune condition characterized by the 

selective destruction of melanocytes, the pigment-producing cells 
in the skin. In this case, we hypothesize that the allergic contact 
dermatitis induced by the eyeliner not only triggered a localized 
immune response but may have also led to systemic immune mod-
ulation, activating a latent predisposition to vitiligo in this specific 
area. This immune modulation may have created a “pro-inflam-
matory microenvironment”, sensitizing melanocytes to further 
immune-mediated destruction, thereby leading to a sustained 
depigmentation even after the inflammation resolved. Previous 
studies have documented similar cases where cosmetics, particu-
larly those containing allergens or irritants, have led to the onset 
of vitiligo.1,2 Recent studies suggest that non-specific immune 
pathway activation due to allergic contact dermatitis can con-
tribute to secondary autoimmunity in genetically predisposed indi-
viduals.3,4 Specifically, it is proposed that sensitization to PPD and 
nickel might activate long-term memory T cells that remain in the 
skin even after the initial dermatitis resolves. These memory T 
cells may become reactivated by future immune stimuli, perpetu-
ating an autoimmune attack against melanocytes. Thus, we pro-
pose that the role of allergic dermatitis as a trigger for vitiligo is 
not solely local. Instead, it may act through a form of “immune 
reprogramming” that promotes immune memory directed against 
melanocyte antigens. This mechanism could explain why the 
Koebner phenomenon, commonly associated with physical trau-
ma or acute inflammation, manifested in this case following aller-
gic contact dermatitis. Frequent exposure to cosmetic allergens 
such as PPD and nickel, commonly found in beauty products, may 
sensitize immune cells in a way that fosters an environment con-
ducive to melanocyte loss, specifically in areas where cosmetic 
application occurred.5 The eyelid area may also be particularly 
vulnerable due to the thinness and increased permeability of the 
skin, which can heighten the absorption of allergens and produce 
a more pronounced immune response than other facial areas. This 

vulnerability might play a crucial role in the localization of vitili-
go at this sensitive site.6  

 
 
 

Conclusions 
In summary, this case highlights the importance of consider-

ing cosmetic allergens not only as triggers for contact dermatitis 
but also as potential instigators of autoimmune conditions like 
vitiligo in predisposed patients. We propose that allergic contact 
dermatitis can lead to long-term immune modulation through a 
process of immune memory sensitization. This novel hypothesis 
suggests a pathophysiological mechanism that warrants further 
investigation. Patch testing is essential for identifying specific 
allergens and providing safe alternatives for sensitive patients. 
Avoiding products containing allergens such as PPD and nickel 
may reduce the risk of contact dermatitis and, in predisposed indi-
viduals, prevent immune-triggered vitiligo. 
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Figure 1. a) Clinical examination showing a linear patch of vitiligo on the left upper eyelid, precisely following the pattern where the eye-
liner was applied. b) Wood’s light examination highlighting the linear vitiligo patch on the left upper eyelid with bright fluorescence, con-
firming the diagnosis and the extent of depigmentation.


