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Abstract

Patients receiving immune checkpoint inhibitors (ICls) commonly experience cutaneous immune-related adverse events (irAEs).
We present two cases, a 51-year-old female and a 70-year-old male, that were undergoing treatment with pembrolizumab for meta-
static melanoma and developed scaly, erythematous papules on their skin. Following skin biopsies, histological analysis con-
firmed the diagnosis of lichen planus. In the first patient, acitretin at a dosage of 25 mg/day was administered for 6 months, result-
ing in complete resolution of lichen lesions. Imaging scans showed no signs of melanoma. The second patient was treated with
topical betamethasone dipropionate ointment for several weeks, which led to a favorable therapeutic response. During follow-up,
a thoracic CT scan showed several micronodular lesions in the right lung, whereas brain and abdomen CT scans showed no signs
of the disease. Lichen planus is not a commonly reported irAE in patients treated with ICls. This report underscores the importance
of conducting skin biopsies in patients receiving ICl therapy and highlights the potential prognostic importance of skin irAEs in
patients with melanoma receiving such treatment.
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Introduction

The landscape of treating metastatic melanoma has been revo-
lutionized by immune checkpoint inhibitors (ICIs) such as pem-
brolizumab, an anti-PD-1 antibody, which has significantly im-
proved overall survival rates to 40% over a span of 5 years in
treatment-naive metastatic melanoma patients (1). However, the
administration of ICIs is often linked to the occurrence of immune-
related adverse events (irAEs). These adverse events commonly
affect various organs, including the skin, gastrointestinal organs,
endocrine glands, and lungs (2, 3). Among the irAEs, pruritus,
photosensitivity, xerosis cutis, lichenoid drug reactions, eczema,
psoriasis, and vitiligo are the most frequently reported manifesta-
tions (4, 5). Unlike lichenoid drug eruptions and vitiligo, lichen
planus is not a commonly reported irAE in patients treated with
ICIs. This report presents two cases of pembrolizumab-induced
lichen planus in patients being treated for metastatic melanoma.

Case1

A 51-year-old female with no family history of skin cancer under-
went a primary excision of melanoma from her left forearm in
2006. In February 2012, the patient reported a palpable tumor mass
in her left axilla and two subcutaneous nodules on her trunk. Left
axillary lymph node dissection and excision of two subcutaneous
nodules were performed, and histopathology confirmed mela-
noma metastases in the lymph nodes and fibro-adipose tissue.

In September 2012, on routine follow-up, CT scans revealed
metastases in the mediastinal lymph nodes and cutaneous metas-
tasis in the anterior abdominal wall. A brain MRI showed multiple
left parietal and right occipital region metastases. In October 2012,
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the patient underwent whole-brain radiotherapy and commenced
dacarbazine (DTIC) chemotherapy with a good initial response. In
October 2013, a brain MRI revealed new metastasis in the left pa-
rietal region. Excision of the brain metastasis was performed, and
the patient received five cycles of whole-brain radiotherapy. Stere-
otactic radiosurgery was not available in our country at that time.

There were no new metastases during the follow-up until
January 2017, when thoracic and abdominal CT scans showed
several metastases in the lungs (up to 5 mm), a lymph node
conglomerate of 8 x 4 cm below the left adrenal gland infiltrat-
ing the psoas muscle, and a metastatic mass extending cau-
dally from the lower pole of the left kidney. In addition, the
patient reported swelling and pain in her left knee, and MRI
of the left knee showed a metastatic mass in the left knee pit.

In March 2017, the patient started treatment with pembrolizum-
ab 2 mg/kg once every 3 weeks. After six cycles of treatment, the
patient presented with depigmented and hypopigmented mac-
ules and patches with well-defined borders on the genital region
and eyelids with depigmentation of the eyelashes and eyebrows.

In August 2017, after nine cycles of pembrolizumab, the patient
achieved a complete tumor response. During a routine skin ex-
amination, 23 months after initiating pembrolizumab treatment,
scaly, erythematous, intensely pruritic papules were observed on
the forearms, flexor wrists, legs, and dorsum of the feet (Fig. 1).
In addition, almost total skin depigmentation was noted. Exami-
nation showed normal-appearing oral and genital mucosa. Der-
moscopy of the skin lesions revealed a fern-leaf appearance on
an erythematous background with white pearly structures corre-
sponding to Wickham’s striae, one of the main clinical features of
lichen planus (Fig. 2). A skin lesion biopsy was performed, and the
histology was consistent with lichen planus (Fig. 3A). For several
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weeks, acitretin 25 mg/day was commenced alongside with topi-
cal mometasone furoate ointment. The patient received acitretin
during a 6-month period, and complete regression of the skin le-
sions was achieved. At the routine follow-up visit, CT scans of the
chest and abdomen and a brain MRI showed no signs of the dis-
ease. The skin lesions were in complete remission.

Figure 1| Scaly erythematous papules on the flexor wrist, dorsal foot, forearms,
and legs.

Figure 2 | Dermoscopic photo of the skin lesion: fern-leaf appearance on an
erythematous background with white pearly structures corresponding to Wick-
ham’s striae, one of the main clinical features of lichen planus.

Case 2
The second patient was a 70-year-old male that presented with a

pigmented nodular lesion on his left scapular region in 2005. A
total surgical excision and histopathology were consistent with
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Figure 3 | Histology of biopsied skin lesions: A) Case 1: acanthosis, interface
dermatitis, sawtooth rete ridges, hypergranulosis and hyperkeratosis without
parakeratosis, and no eosinophils in the dermis—findings specific for lichen
planus; B) Case 2: focal hypergranulosis, mild hyperkeratosis, without par-
akeratosis and in one part acanthosis of the epidermis. In the papillary dermis,
there is an infiltration of inflammatory cells consisting of lymphocytes and his-
tiocytes in a lichenoid pattern along with pigmentary incontinence—findings
specific for lichen planus.

nodular melanoma with a Breslow thickness of 3.6 mm and pres-
ence of ulceration. After performing wide local excision and sen-
tinel lymph node biopsy, a complete left axillary lymph node dis-
section was carried out. Histopathology demonstrated metastatic
melanoma in one lymph node. In March 2012, a routine skin ex-
amination revealed a new dark-pigmented lesion on the patient’s
back. A total surgical excision was performed, and histopathology
confirmed melanoma in situ.

In July 2018, the patient presented with speech and cognitive
impairment. A brain CT scan demonstrated an expansive lesion
in the left temporal region. Excision of the brain lesion was per-
formed, and histopathologic analysis confirmed melanoma me-
tastasis. BRAF V600oE mutation was not detected.

In October 2018, on routine follow-up, a thoracic CT scan re-
vealed a new well-defined pulmonary nodule in the lingula meas-
uring 21 x 12 mm and a brain CT scan showed an annular contrast-
enhancing lesion in the left temporal region. In December 2018,
the patient underwent whole-brain radiotherapy, receiving a total
dose of 30 Gy administered in 10 fractions, followed by initiation
of pembrolizumab treatment at a dose of 2 mg/kg once every 3
weeks.

In May 2019, after seven cycles of pembrolizumab, the patient
presented with pink scaly papules on the flexor wrist and dorsum
of the hands and fine web-like white lines on the buccal mucosa
(Fig. 4). A biopsy of the skin lesion was performed, and histologi-
cal examination revealed characteristics of lichen planus (Fig.
3B). Topical betamethasone dipropionate ointment was initiated
for several weeks with complete regression of skin lesions.

On a follow-up visit, after 13 months of pembrolizumab treat-
ment, a thoracic CT scan showed several micronodular lesions in
the right lung, whereas brain and abdomen CT scans showed no
signs of the disease.
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Figure 4 | A) Scaly, erythematous papules on the flexor wrists; B) fine web-like
white lines on the buccal mucosa.

Discussion

The occurrence of cutaneous irAEs is frequent among patients
receiving ICI therapy, with pruritus, eczema, lichenoid drug reac-
tions, and vitiligo being the most commonly reported skin mani-
festations (2—5). However, vitiligo is primarily seen in patients
being treated for metastatic melanoma (4, 5). Lichen planus, a
persistent mucocutaneous disease characterized by immune-me-
diated chronic inflammation, presents with polygonal, violaceus
papules covered in reticular white lines known as Wickham’s stri-
ae. The specific underlying cause of lichen planus is still uncer-
tain, but it is believed to involve cytotoxic CD8+ T cells inducing
keratinocyte apoptosis through an unidentified antigen (6).

The administration of anti-PD1 agents, which block PD-L1,
leads to T cell activation throughout the body, resulting in im-
mune-related adverse events in multiple organs. In the case of li-
chen planus, it is hypothesized that the activation of auto-reactive
lymphocyte clones targeting keratinocytes triggers their apoptosis
and basal layer vacuolar degeneration (7). Notably, lichen planus
is not commonly reported as an irAE in individuals undergoing
anti-PD-1 therapy, and distinguishing it from lichenoid drug reac-
tions can be challenging due to similar clinical and histological
presentations (8, 9).

Lichen planus and lichenoid reactions are persistent inflam-
matory conditions triggered by T cells reacting to an unidentified
antigen. These reactions are commonly linked to various medica-
tions, including beta-blockers, antimalarials, proton-pump inhib-
itors, and antihypertensive drugs (10).

During pembrolizumab treatment, our patients demonstrated
typical lichen planus lesions with typical distribution and charac-
teristic dermoscopic features: fern-leaf appearance on an erythe-
matous background with white pearly structures corresponding
to Wickham’s striae—a feature rarely seen in lichenoid drug reac-
tions (11). Both of our patients had no history of other significant
medical conditions or daily intake of medications. Histopathology
of the biopsied skin lesions showed acanthosis, interface derma-

titis, sawtooth rete ridges, hypergranulosis and hyperkeratosis
without parakeratosis, and no eosinophils in the dermis, all find-
ings specific for lichen planus. Unlike lichen planus, the histo-
logic picture of lichenoid drug reaction often shows eosinophils
in the dermal infiltrate, focal parakeratosis, focal disruption of
the granular layer, and colloid bodies in the stratum corneum and
granular layer (11). These findings highlight the necessity of skin
biopsy in patients with ICI-induced lichenoid eruptions.

The primary treatment approach for lichen planus involves
the use of topical corticosteroids. In patients that do not respond
sufficiently to topical steroids and have more widespread disease
with intensive symptoms (pruritus), other treatment options such
as oral retinoids (acitretin), phototherapy, or systemic corticoster-
oids may be considered as beneficial options (6). The approach
to treating lichenoid drug reactions involves cessation of the im-
plicated drug if possible, usage of topical corticosteroids, and ad-
ministration of oral or intravenous corticosteroids in severe cases
(12). In the first case, our patient exhibited broader areas of le-
sions accompanied by intense pruritus. The lesion severity was
categorized as grade 2 according to the CTCAE 5 (Common Termi-
nology Criteria for Adverse Events version 5) for skin and subcuta-
neous tissue disorders. Therefore, a treatment regimen involving
acitretin combined with topical corticosteroids was administered.
In the second case, in which skin lesions were confined to the
hands, flexor wrist, and mucosae (CTCAE 5, grade 1), treatment
consisted solely of topical corticosteroids. Both of our patients ex-
perienced complete resolution of skin lesions over the course of
several weeks to several months.

As far as we know, our first case report represents the first doc-
umented occurrence of both lichen planus and vitiligo in a single
individual undergoing pembrolizumab treatment for metastatic
melanoma. Various literature sources show that around 8% of pa-
tients treated with anti-PD1 or a combination of ICIs develop vitili-
go (13). However, according to one small study published in 2016,
vitiligo occurs more frequently with pembrolizumab than with
other ICIs (25% of patients developed vitiligo) (14). Significantly,
vitiligo has been linked to positive clinical outcomes in melanoma
patients that undergo immunotherapy (14, 15). In another study
by Freeman et al., it was shown that patients with metastatic
melanoma treated with nivolumab and experiencing cutaneous
toxicities, such as vitiligo, exhibited longer progression-free sur-
vival (16).

After 6 months of treatment, our first patient achieved com-
plete response with no signs of the disease almost 6 years later.
Research findings have suggested that certain individuals with
metastatic melanoma may achieve long-lasting complete remis-
sion, even after stopping pembrolizumab, with a minimal recur-
rence rate observed over an average follow-up period of around 2
years (17).

Conclusions

Further research is necessary to determine optimal treatment
duration, cessation timing after achieving complete remission,
and predictive factors for achieving and maintaining long-lasting
complete remission in patients with metastatic melanoma. Fur-
thermore, exploring the prognostic significance of cutaneous
irAEs, apart from vitiligo, in individuals treated with ICIs is of
great importance.
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