
VOL. 111 NO. 3  I  MARCH 2023  E15WWW.MDEDGE.COM/DERMATOLOGY

CASE LETTER

To the Editor:
Vitiligolike depigmentation has been known to develop 
around the sites of origin of melanoma or more rarely 
in patients treated with antimelanoma therapy.1 Vitiligo 
is characterized by white patchy depigmentation of the 
skin caused by the loss of functional melanocytes from  
the epidermis. The exact mechanisms of disease are 
unknown and multifactorial; however, autoimmunity plays 
a central role. Interferon gamma (IFN-γ), C-X-C chemokine 
ligand 10, and IL-22 have been identified as key mediators 
in an inflammatory cascade leading to the stimulation of 
the innate immune response against melanocyte anti-
gens.2,3 Research suggests melanoma-associated vitiligo-
like leukoderma also results from an immune reaction 
directed against antigenic determinants shared by both 
normal and malignant melanocytes.3 Vitiligolike lesions 
have been associated with the use of immunomodulatory 
agents such as nivolumab, a fully humanized monoclonal 
IgG4 antibody, which blocks the programmed cell death 
protein 1 (PD-1) receptor that normally is expressed on 
T cells during the effector phase of T-cell activation.4,5  

In the tumor microenvironment, the PD-1 receptor is 
stimulated, leading to downregulation of the T-cell effec-
tor function and destruction of T cells.5 Due to T-cell 
apoptosis and consequent suppression of the immune 
response, tumorigenesis continues. By inhibiting the 
PD-1 receptor, nivolumab increases the number of active 
T cells and antitumor response. However, the distress-
ing side effect of vitiligolike depigmentation has been 
reported in 15% to 25% of treated patients.6 

In a meta-analysis by Teulings et al,7 patients with 
new-onset vitiligo and malignant melanoma demon-
strated a 2-fold decrease in cancer progression and 
a 4-fold decreased risk for death vs patients without 
vitiligo development. Thus, in patients with melanoma, 
vitiligolike depigmentation should be considered a good 
prognostic indicator as well as a visible sign of spontane-
ous or therapy-induced antihumoral immune response 
against melanocyte differentiation antigens, as it is associ-
ated with a notable survival benefit in patients receiving 
immunotherapy for metastatic melanoma.3 We describe a 
case of diffuse vitiligolike depigmentation that developed 
suddenly during nivolumab treatment, causing much dis-
tress to the patient.

A 75-year-old woman presented to the clinic with 
a chief concern of sudden diffuse skin discoloration 
primarily affecting the face, hands, and extremities of  
3 weeks’ duration. She had a medical history of metastatic 
melanoma—the site of the primary melanoma was never 
identified—and she was undergoing immune-modulating 
therapy with nivolumab. She was on her fifth month of 
treatment and was experiencing a robust therapeutic 
response with a reported 100% clearance of the metastatic 
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PRACTICE POINTS
• �New-onset vitiligo coinciding with malignant melanoma

should be considered a good prognostic indicator.
• �Daily use of hydroquinone cream 4% in conjunction

with diligent photoprotection was shown to even
overall skin tone in a patient experiencing leukoderma
from nivolumab therapy.
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melanoma as observed on a positron emission tomogra-
phy scan. The patchy depigmentation of skin was causing 
her much distress. Physical examination revealed diffuse 
patches of hypopigmentation on the trunk, face, and 
extremities (Figure). Shave biopsies of the right lateral 
arm demonstrated changes consistent with vitiligo, with 
an adjacent biopsy illustrating normal skin characteristics. 
Triamcinolone ointment 0.1% was initiated, with instruc-
tion to apply it to affected areas twice daily for 2 weeks. 
However, there was no improvement, and she discontin-
ued use. 

At 3-month follow-up, the depigmentation persisted, 
prompting a trial of hydroquinone cream 4% to be 
used sparingly in cosmetically sensitive areas such as 
the face and dorsal aspects of the hands. Additionally, 
diligent photoprotection was advised. Upon re-evaluation  
9 months later, the patient remained in cancer remission, 
continued nivolumab therapy, and reported improvement 
in the hypopigmentation with a more even skin color 
with topical hydroquinone use. She no longer noticed 
starkly contrasting hypopigmented patches.

Vitiligo is a benign skin condition characterized by 
white depigmented macules and patches. The key feature 
of the disorder is loss of functional melanocytes from 
the cutaneous epidermis and sometimes from the hair 
follicles, with various theories on the cause. It has been 
suggested that the disease is multifactorial, involving 
both genetics and environmental factors.2 Regardless of 
the exact mechanism, the result is always the same: loss 
of melanin pigment in cells due to loss of melanocytes. 

Autoimmunity plays a central role in the causation of 
vitiligo and was first suspected as a possible cause due 
to the association of vitiligo with several other autoim-
mune disorders, such as thyroiditis.8 An epidemiological 
survey from the United Kingdom and North America 
(N=2624) found that 19.4% of vitiligo patients aged 20 
years or older also reported a clinical history of autoim-
mune thyroid disease compared with 2.4% of the overall 
White population of the same age.9 Interferon gamma,  
C-X-C chemokine ligand 10, and IL-22 receptors stimulate 
the innate immune response, resulting in an overactive 
danger signaling cascade, which leads to proinflamma-
tory signals against melanocyte antigens.2,3 The adaptive 
immune system also participates in the progression of 
vitiligo by activating dermal dendritic cells to attack mela-
nocytes along with melanocyte-specific cytotoxic T cells.

Immunomodulatory agents utilized in the treatment 
of metastatic melanoma have been linked to vitiligo-
like depigmentation. In those receiving PD-1 immuno-
therapy for metastatic melanoma, vitiligolike lesions 
have been reported in 15% to 25% of patients.6 Typically, 
the PD-1 molecule has a regulatory function on effector  
T cells. Interaction of the PD-1 receptor with its ligands 
occurs primarily in peripheral tissue causing apoptosis 
and downregulation of effector T cells with the goal of 
decreasing collateral damage to surrounding tissues by 
active T cells.5 In the tumor microenvironment, however, 

A

B

C
A–C, Diffuse hypopigmented patches noted on the patient’s trunk, 
hands, and legs after nivolumab therapy.
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suppression of the host’s immune response is enhanced 
by aberrant stimulation of the PD-1 receptor, causing 
downregulation of the T-cell effector function, T-cell 
destruction, and apoptosis, which results in continued 
tumor growth. Nivolumab, a fully humanized monoclonal 
IgG4 antibody, selectively inhibits the PD-1 receptor, dis-
rupting the regulator pathway that would typically end in 
T-cell destruction.5 Accordingly, the population of active 
T cells is increased along with the antitumor response.4,10 
Nivolumab exhibits success as an immunotherapeutic 
agent, with an overall survival rate in patients with meta-
static melanoma undergoing nivolumab therapy of 41% 
to 42% at 3 years and 35% at 5 years.11 However, thera-
peutic manipulation of the host’s immune response does 
not come without a cost. Vitiligolike lesions have been 
reported in up to a quarter of patients receiving PD-1 
immunotherapy for metastatic melanoma.6 

The relationship between vitiligolike depigmentation 
and melanoma can be explained by the immune activa-
tion against antigens associated with melanoma that also 
are expressed by normal melanocytes. In clinical observa-
tions of patients with melanoma and patients with vitiligo, 
antibodies to human melanocyte antigens were present in 
80% (24/30) of patients vs 7% (2/28) in the control group.12 
The autoimmune response results from a cross-reaction of 
melanoma cells that share the same antigens as normal 
melanocytes, such as melanoma antigen recognized by  
T cells 1 (MART-1), gp100, and tyrosinase.13,14 

Development of vitiligolike depigmentation in patients 
with metastatic melanoma treated with nivolumab has 
been reported to occur between 2 and 15 months after 
the start of PD-1 therapy. This side effect of treatment 
correlates with favorable clinical outcomes.15,16 Enhancing 
immune recognition of melanocytes in patients with 
melanoma confers a survival advantage, as studies by  
Koh et al17 and Norlund et al18 involving patients who 
developed vitiligolike hypopigmentation associated with 
malignant melanoma indicated a better prognosis than 
for those without hypopigmentation. The 5-year survival 
rate of patients with both malignant melanoma and vit-
iligo was reported as 60% to 67% when it was estimated 
that only 30% to 50% of patients should have survived 
that duration of time.17,18 Similarly, a systematic review 
of patients with melanoma stages III and IV reported 
that those with associated hypopigmentation had a 2- to 
4-fold decreased risk of disease progression and death 
compared to patients without depigmentation.7 

Use of traditional treatment therapies for vitiligo is 
based on the ability of the therapy to suppress the immune 
system. However, in patients with metastatic melanoma 
undergoing immune-modulating cancer therapies, tra-
ditional treatment options may counter the antitumor 
effects of the targeted immunotherapies and should be 
used with caution. Our patient displayed improvement in 
the appearance of her starkly contrasting hypopigmented 
patches with the use of hydroquinone cream 4%, which 
induced necrotic death of melanocytes by inhibiting the 

conversion of L-3,4-dihydroxyphenylalanine to mela-
nin by tyrosinase.19 The effect achieved by using topical 
hydroquinone 4% was a lighter skin appearance in areas 
of application.

There is no cure for vitiligo, and although it is a 
benign condition, it can negatively impact a patient's 
quality of life. In some countries, vitiligo is confused 
with leprosy, resulting in a social stigma attached to 
the diagnosis. Many patients are frightened or embar-
rassed by the diagnosis of vitiligo and its effects, and they 
often experience discrimination.2 Patients with vitiligo 
also experience more psychological difficulties such as 
depression.20 The unpredictability of vitiligo is associated 
with negative emotions including fear of spreading the 
lesions, shame, insecurity, and sadness.21 Supportive care 
measures, including psychological support and counsel-
ing, are recommended. Additionally, upon initiation of 
anti–PD-1 therapies, expectations should be discussed 
with patients concerning the possibilities of depigmenta-
tion and associated treatment results. Although the occur-
rence of vitiligo may cause the patient concern, it should 
be communicated that its presence is a positive indicator 
of a vigorous antimelanoma immunity and an increased 
survival rate.7 

Vitiligolike depigmentation is a known rare adverse 
effect of nivolumab treatment. Although aesthetically 
unfavorable for the patient, the development of vitiligo-
like lesions while undergoing immunotherapy for mela-
noma may be a sign of a promising clinical outcome due 
to an effective immune response to melanoma antigens. 
Our patient remains in remission without any evidence of 
melanoma after 9 months of therapy, which offers sup-
port for a promising outcome for melanoma patients who 
experience vitiligolike depigmentation.
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