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Abstract
Leukoderma, or hypomelanosis of the skin, can occur in response to various chemical and 
pharmacologic substances ranging from topical medications to optic preparations and sys-
temic medications. In this case report, we present a 78-year-old man with a history of restless 
leg syndrome (RLS) who had been using rotigotine transdermal patches once daily for 1 year 
and developed leukoderma on the bilateral anterior shoulders in the area of patch application. 
Histopathologic examination showed an absence of melanocytes at the dermal-epidermal 
junction confirmed by Melan A stain. While the patient was not bothered by the depigmen-
tation and elected to continue the rotigotine patch for his RLS, this case highlights leukoder-
ma as a potential side effect of dopamine transdermal patches and offers insight into the 
potential mechanism of hypopigmentation in response to dopamine agonism.
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Introduction

Leukoderma, or hypomelanosis of the skin, can be induced by a variety of chemical and 
pharmacologic substances, including topical medications (i.e., corticosteroids and imiquimod), 
optic preparations, or systemic medications, such as imatinib. The mechanism of chemically 
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induced leukoderma is generally due to either a decreased number of melanocytes (melano-
cytopenia) or a decreased production of melanin (melanopenia) [1]. For example, phenol 
derivates (e.g., hydroquinone) and monobenzyl ether of hydroquinone (MBEH) are purposely 
used to induce reversible and permanent hypomelanosis in pigmentation disorders, respec-
tively. Hydroquinone causes melanopenia through reversibly inhibiting tyrosinase, while 
MBEH is selectively melanocytotoxic, causing irreversible cell death [2]. The mechanism is 
thought to involve generation of reactive oxygen species, triggering an unfolded protein 
response, and in some cases autophagy [3].

Rotigotine is a dopamine agonist used to treat Parkinson disease (PD) and restless leg 
syndrome (RLS). It is available as a transdermal patch (Neupro) that is available at various 
doses ranging from 1 to 8 mg per 24 h. Application site reactions are common, and patients 
are instructed to rotate application sites, not using any single site more than once every 14 
days [4]. Application site reactions are dose-dependent, characterized by erythema and/or 
edema limited to the patch area, and are thought to be primarily irritant in nature [5]. Herein, 
we present a case of rotigotine-induced melanocytopenic leukoderma.

Case Report

A 78-year-old man with a history of restless leg syndrome has been using rotigotine 
transdermal patches (2 mg/24 h) once daily for the past 1 year. Over the past 4 months, the 
patient noted lightening of the skin on the bilateral anterior shoulders in the area of patch 
application. He denied any erythematous lesions or symptoms in these areas. He had been 
rotating patch application within this area but had not applied to other areas of skin. His other 
medical history included polymyalgia rheumatica, depression, chronic idiopathic pruritus, 
hypertension, hyperlipidemia, atrial fibrillation, as well as cutaneous squamous cell carcinoma 
and basal cell carcinoma. He was also taking prednisone 10 mg daily, oxycodone, dabigatran, 
lisinopril, pregabalin, furosemide, atorvastatin, and fluoxetine.

Physical exam showed sharply demarcated depigmented patches on the bilateral anterior 
shoulders (shown in Fig. 1). Wood’s lamp exam showed bright fluorescence throughout most 
of the lesion with a thin border of dimmer fluorescence that merged into the unaffected 
surrounding skin. Lentigines were nearly absent as compared to the surrounding skin. No 
other lesions were noted, and no suspicious melanocytic lesions were identified on a complete 
mucocutaneous examination. Shave biopsy was performed on the left shoulder at the edge of 

Fig. 1. Sharply demarcated depigmented patches on the bilateral anterior shoulders, where rotigotine patch 
was applied.
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the depigmented area. Histopathologic examination showed an absence of melanocytes at the 
dermal-epidermal junction (shown in Fig. 2). A Melan A stain was performed and also showed 
a near complete absence of melanocytes; Melan A-positive melanocytes were retained at the 
edge of the biopsy (shown in Fig. 2, inset). The patient was not bothered by the depigmen-
tation and chose to continue the rotigotine patch for his RLS. He was instructed to rotate the 
patch among other areas (abdomen, thigh, hip, flank, shoulder, or upper arm), as recommended 
in the rotigotine package insert.

Discussion

Here we report a patient who developed depigmentation at the application sites of a roti-
gotine transdermal patch. Although the histopathologic differential diagnosis would include 
vitiligo, the clinical history and limited distribution of lesions support a drug-related etiology. 
Rotigotine is a non-ergolinic dopamine agonist with the highest potency for the dopamine D3 
receptor and is commonly used in PD and RLS. There is a single prior report in non-dermatologic 
literature describing apparent depigmentation in the setting of rotigotine use [6]. However, 
no histologic studies were performed, and the mechanism of hypomelanosis was not further 
investigated. A review of the literature lends potential support to both melanopenic and 
melanocytopenic mechanisms for dopamine-induced depigmentation. Dopamine was shown 

Fig. 2. a H&E and b Melan A immunohistochemistry 
showed a nearly complete loss of melanocytes. Focal 
Melan A-positive melanocytes were retained at one edge 
of the biopsy (inset).
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to decrease pigmentation of hair follicle melanocytes in vitro by generating reactive 
oxygen species, a phenotype which could be rescued by treatment with the reducing agent 
N-acetylcysteine [7]. Similarly, dopamine agonists have been reported to directly inhibit 
tyrosinase activity of hair follicular melanocytes in mice [8]. In both studies, the leukoderma 
was reversible and did not cause apparent melanocyte death. Others have demonstrated that 
dopamine can induce melanocyte apoptosis by triggering oxidative damage and activation of 
the c-Jun N-terminal kinase [9, 10]. Chlorpromazine, a D2 receptor antagonist, has been 
shown to increase melanin production, further suggesting a relevant role for dopamine 
agonists and antagonists in skin pigmentation [10]. Preclinical evaluation of rotigotine in rats 
and monkeys demonstrated drug binding to melanocyte-containing tissue after a single dose, 
and the accumulation gradually cleared over a 2-week period [4].

Our observation of the histopathologic absence of melanocytes is more compatible with 
melanocyte death, albeit based on a single tissue time point. Dopamine-induced leukoderma 
may be both melanopenic and melanocytopenic, depending on the tissue concentration, 
overall cytosolic oxidative status of the melanocyte, and length of exposure. Further studies 
are needed to elucidate the mechanisms of dopamine agonist-mediated hypomelanosis 
(shown in Fig. 3).

Interestingly, the loss of melanin-expressing dopaminergic neurons in the substantia 
nigra seen in PD is also thought to occur via dopamine-induced ROS and activation of c-Jun 
N-terminal kinase. Parkin, an E3 ubiquitin ligase that is commonly lost in PD, protects against 
dopamine toxicity by increasing cytosolic glutathione levels and abrogating oxidative stress 
and apoptosis. Parkin loss is also associated with melanoma, which has a nearly four-fold 
elevated incidence in patients suffering from PD [1].

With this report, we hope to aid in the recognition of leukoderma as a potential side effect 
of dopamine transdermal patches. PD patients, who may often be seen in dermatology prac-
tices due to a higher risk of melanoma development, are the likely patient population to wear 
a dopamine transdermal patch and should be educated regarding the potential cosmetic and 
UV sensitivity implications. Rotating the placement of the patch on sites frequently covered 
by clothing, such as the bilateral thighs, may minimize both of these effects.

Statement of Ethics

This study is a medical case report, and ethical approval was not required for this study 
in accordance with local and national guidelines. Written informed consent was obtained 
from the patient for publication of the details of their medical case and any accompanying 
images.

Fig. 3. Potential mechanism of melanotoxicity seen with dopamine agonists. Dopamine, through an interac-
tion with melanin or generation of dopaquinone intermediates by tyrosinase, may generate reactive oxygen 
species (ROS) that lead to melanocyte death and hypomelanosis.
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