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Vitiligo in a patient undergoing
nivolumab treatment for nonesmall
cell lung cancer
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INTRODUCTION
Immune checkpoint inhibitor therapies are used

in the treatment of various cancers to stimulate an
antitumor immune response. Checkpoint inhibitors,
such as ipilimumab, pembrolizumab, and nivolu-
mab, act by targeting inhibitory pathways and block-
ing the immune-evading effects of certain
malignancies.1 The theory of so-called adaptive
immune resistance suggests that tumors express
numerous ligands that serve to downregulate the
immune response. One such mechanism is through
the interaction of programmed cell death-1 protein
(PD-1) on T cells and programmed cell death-1
ligand (PD-L1) expressed by tumor cells.
Nivolumab, an antiePD-1 monoclonal antibody
used for melanoma, nonesmall cell lung cancer
(NSCLC), renal cell carcinoma, and more, prevents
this interaction to allow immune-mediated destruc-
tion of the tumor.1 The immune activation triggered
by nivolumab can also induce a nonspecific decrease
in self-tolerance with subsequent development of
autoimmune reactions. These immune-related
adverse events can occur in multiple organ systems,
including cutaneous, gastrointestinal (colitis, hepati-
tis), endocrine (hypophysitis, thyroiditis), respiratory
(pneumonitis), and other toxicities.2,3

The occurrence of vitiligolike depigmentation is a
relatively common immune-related adverse event
associated with nivolumab treatment of melanoma,
with reported incidence ranging from 3.4% to
25.7%.4-6 This autoimmune reaction is thought to
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occur as a result of an immune response against
healthy melanocyte antigens. Recently, however,
more attention has been drawn to the role of vitiligo
as a prognostic indicator of treatment success in
melanoma immunotherapy.5,6

Here we present a case of nivolumab-associated
vitiligo in the treatment of a patient with NSCLC.
Interestingly, nivolumab-associated vitiligo is rarely
reported in nonmelanoma malignancies.7,8
CASE
The patient is a 75-year-old woman with stage IV

NSCLC diagnosed in December 2015. Six months
after initiating chemotherapy with carboplatin
and pemetrexed, her disease progressed. Next-
generation sequencing found no actionable muta-
tions. Tumor expression of PD-L1 was done
through a commercial vendor (Pathline Progressive
Pathology, Ramsey, NJ) and found to be low-positive
(PD-L1 expression on 1% to 24% of cytoplasmic and
membranous locations on tumor with 11 intensity).
She started second-line nivolumab at 3 mg/kg every
2 weeks and had a partial response to therapy.
Dosingwas later changed to a flat dose, 240mg every
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Fig 1. A, Multiple well-demarcated, depigmented macules with some coalescence and a large
depigmented patch on the dorsal hand. B, Large, depigmented patch on ventral forearm.

Fig 2. Multiple perioral, depigmented macules, some
coalescing into patches.

Fig 3. SOX-10 staining of depigmented skin shows
absence of melanocytes, consistent with vitiligo. There is
no marked lymphocytic infiltrate.
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2 weeks, according to changes in the drug label. Her
treatment course was complicated by grade 1 pneu-
monitis, arthralgias, and thyroiditis followed by hy-
pothyroidism requiring thyroid hormone
replacement. Given persistent, asymptomatic pneu-
monitis, decision was made to take a 6-week
treatment break. Subsequent imaging found radio-
graphic improvement in pneumonitis, and treatment
with nivolumab was resumed at 240 mg every
3 weeks per clinical discretion. Notably, she had a
history of hypothyroidism secondary to subtotal
thyroidectomy for hyperthyroidism at age 35.

Approximately 20 months after first initiating
nivolumab, the patient noticed a single patch of
depigmentation on her dorsal right hand with sub-
sequent spread to her forearm. At her presentation to
the dermatology department 22 months into treat-
ment with nivolumab, she had multiple depig-
mented macules on her right dorsal hand with a
large confluent, well-demarcated patch extending
down her ventral forearm (Fig 1). She also had
depigmented patches with irregular, well-
demarcated borders periorally, on her chin, bilateral
cheeks, and anterior neck (Fig 2). There was no
associated scale or erythema. Her oral mucosa was
clear. Wood’s lamp examination confirmed depig-
mentation of the patches.

Two 5-mm punch biopsies were taken, one from
a depigmented patch on her right ventral forearm
and one from normal pigmented skin on her right
extensor forearm. SOX-10 stain showed complete
absence of junctional melanocytes in depigmented
skin, consistent with vitiligo (Fig 3). There was no
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marked lymphocytic infiltrate. The biopsy from
normal skin found no abnormalities and SOX-10
stain found a normal number of junctional melano-
cytes. Notably, she has no history of autoimmune
disease or dermatologic conditions, and her concur-
rent medication list was noncontributory. She started
taking triamcinolone 0.1% cream, but stopped this
after 2 months due to no effect, and tacrolimus 0.1%
ointment daily for the facial patches. Throughout this
time, imaging showed stable lung disease without
progression.

DISCUSSION
Vitiligo is a complex process caused by the

destruction of melanocytes and is associated with
numerous genetic and autoimmune conditions.4

Even before the advent of immunotherapy, vitiligo
development was described as an independent
favorable prognostic factor in melanoma, regardless
of treatment, suggesting immune activation against
melanocyte antigens.9 More recently, attention has
turned to the prognostic value of vitiligo during the
treatment of melanoma as well. Patients undergoing
immunotherapy treatment for melanoma who get
vitiligo have shown a significantly improved
progression-free survival and overall survival.6

Notably, vitiligo has been almost exclusively
reported as an adverse event associated with the
treatment of melanoma, with only 2 published cases
of vitiligo occurring during immunotherapy for a
nonmelanoma malignancy. One was associated with
the treatment of NSCLC, similar to our patient, with
the onset of vitiligo 6 days after initiating treatment.7

In the other case, a patient with a history of acute
myeloid leukemia in remission and NSCLC was
started on nivolumab to prevent recurrence of acute
myeloid leukemia; vitiligo developed 20 months
after treatment initiation.8 The exact mechanism
remains unknown. Previous studies found absence
of melanocytes with a marked T-cell infiltration in
areas of depigmentation, similar to that of classic
vitiligo.4

The continued reporting of vitiligolike depigmen-
tation in the setting of checkpoint inhibitor therapy
for nonmelanoma malignancies is important and
suggests this phenomenon does arise independent
of melanoma but as a direct result of antiePD-1
therapy. It is possible that NSCLC shares a common
antigen with melanoma and healthy melanocytes,
which the activated T cells target.Whether treatment-
associated vitiligo also provides independent prog-
nostic value in the treatment of nonmelanoma
malignancy remains unknown. There are published
data, however, to suggest that other nivolumab-
associated immune-related adverse events during
NSCLC treatment, such as interstitial pneumonia and
thyroid dysfunction, predict more favorable
outcomes.10

Larger studies are needed to examine the role of
vitiligo as a prognostic factor in the use of immuno-
therapy for nonmelanoma malignancies. This phe-
nomenon may parallel the positive prognostic value
observed in melanoma treatment.
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