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ABSTRACT

Treatment with programmed cell death 1 inhibitors is
associated with a wide range of cutaneous immune-
related adverse events, with lichenoid eruptions
representing one of the major cutaneous toxicities.

We describe the case of an 81-year-old man with
metastatic melanoma treated with pembrolizumab who
subsequently developed a delayed-onset generalized
lichenoid dermatitis. After failing multiple lines of
systemic immunosuppression, narrowband ultraviolet

B (NBUVB) phototherapy three times per week for 17
sessions resulted in a significant clinical response in his
cutaneous eruption and was well tolerated. NBUVB is a
safe, lower-cost modality that induces local, skin-specific
immunosuppression without the toxicities of traditional
systemic immunosuppressive agents. To date, this is the
first report of use of NBUVB in immune-related lichenoid
dermatitis resistant to multiple standard therapies.

INTRODUCTION
Immune checkpoint inhibitors  (ICIs)
directed against T-lymphocyte-associated

antigen 4, programmed cell death 1 (PD-1)
and programmed cell death ligand 1 (PD-
L1) have transformed long-term outcomes
in advanced melanoma. Their use can come
at the expense of a wide range of immune-
related adverse events, of which cutaneous
manifestations can account for up to 30% of
the reported toxicities.! A variety of reactions
have been described, including morbilliform,
lichenoid, eczematous, immune-bullous,
psoriasiform  eruptions, and vitiligo-like
depigmentation.” Although most cases are
managed with topical corticosteroids and/
or oral corticosteroids, a subset of patients
will be refractory to this first line of therapy
and require systemic immunosuppression
with other agents. In those cases, no clear
standard of care exists, and treatments are
often tailored to the clinical phenotype of the
adverse reaction, to the findings on histopa-
thology, or to similar treatments used in the
primary forms of the same autoimmune skin
reactions. Finding the right therapy can be

challenging, as the benefits of systemic immu-
nosuppression must be weighed against the
risks of opportunistic infections or the poten-
tial blunting of cancer immune surveillance.’

Narrowband ultraviolet B (NBUVB) photo-
therapy is an established, lower cost, and
often preferred treatment option for many
common skin conditions, both benign and
malignant, and carries a relatively benign
side-effect profile. NBUVB can induce T-cell
anergy and reduce the local production
of inflammatory cytokines with minimal
systemic toxicity." Interestingly, although its
use has been reported previously, treatment
with NBUVB has not yet been described in
cutaneous immune-related toxicities that are
refractory to multiple standard therapies,
where the avoidance of systemic immunosup-
pression is particularly appealing. Herein, we
report a case of a patient on pembrolizumab
who developed generalized lichenoid derma-
titis refractory to steroids and three lines of
systemic immunosuppressive agents (myco-
phenolate mofetil, methotrexate, and cyclo-
sporine) and who achieved excellent control
of his dermatological toxicity with NBUVB
phototherapy.

CASE PRESENTATION

The patient is an 81-year-old man with meta-
static BRAF V600R mutated melanoma. He
is known for a remote history of mantle cell
lymphoma for which he is in remission post-
stem cell transplantation, mild oral lichen
planus, for which he had never required
treatment, gout, gastroesophageal reflux
disease, chronic bronchitis, benign prostatic
hyperplasia, and depression. There is no
history of hepatitis C infection, renal disease,
or diabetes mellitus. After failing a first-
line course of BRAF-targeted therapy with
dabrafenib and trametinib, he started with
second-line pembrolizumab in November of
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2018. In May of 2019, pembrolizumab was discontinued
due to the serial progression of disease on imaging.
Within 6 weeks of discontinuation of therapy, the patient
presented with a generalized skin eruption, composed of
multiple scaly erythematous papules and plaques, some
with central hyperkeratotic crust, in a symmetric distri-
bution on the arms, chest, back, abdomen, and upper
legs. No other medications were introduced prior to
development of the cutaneous eruption (figure 1). A skin
biopsy was performed on his right arm to evaluate the
lesions. Histopathology revealed a lichenoid interface
dermatitis with typical histological features of a lichenoid
drug reaction, such as eosinophils and the presence of
dyskeratotic cells (colloid bodies) above the basal layer of
the epidermis (figure 2). Immunohistochemical staining
revealed high expression of CD3, CD4>CD8, and CD163
in the infiltrate. Associated PD-L1 expression, as well as
scarce Foxp3" cells, was observed.

The patient was initially treated with high-dose potency
topical steroids and rapidly moved to prednisone 1 mg/
kg when he did not have an adequate response. He had
a mild initial good response, but the lesions flared on the
taper of steroids at the same time as a grade 2 immune-
related colitis. On increase of corticosteroids, the patient
had a resolution of his colitis and stability of his lesions;
prednisone was tapered for a total of 2 months of treat-
ment. He was subsequently serially treated with metho-
trexate for 4 weeks, followed by mycophenolate mofetil
for 4 weeks, and then cyclosporine for 4 weeks, with a
mild response to therapy at best. His lesions remained
symptomatic, with significant discomfort and pruritus
(figure 1).

After consultation in a multidisciplinary immune-
toxicity team, it was decided that NBUVB phototherapy
could be considered. Of interest, our patient also expe-
rienced immune-related uveitis before the start of photo-
therapy, which was treated with corticosteroid eye drops.
The patient received 17 total sessions, which induced a
significant healing of his lesions and the resolution of the
pruritus and skin discomfort. Subsequent to his immune-
toxicities, a significant systemic antitumor response was
noted on his staging scans, which are currently ongoing
over 12 months after cessation of PD-1 therapy.

DISCUSSION

Immune-related lichenoid eruptions constitute up to
25% of the cutaneous adverse events on ICIs.” These have
similar features to lichen planus and may present with
flat-topped erythematous-to-violaceous scaly papules, oral
or genital ulcers, leukoplakia, hypertrophic plaques, and
nail dystrophy. These reactions may present with a delayed
onset and even after discontinuation of ICIs,6 as was the
case with our patient. An exacerbation of pre-existing
mucocutaneous disease may also be observed, such as our
patient’s known lichen planus (oral). The predominant
histological feature is lichenoid interface changes, with a
CD3-positive infiltrate with a high CD4:CD8 ratio.”® Our
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Figure 1 (A) Onset of immune-related lichenoid reaction
on programmed cell death 1 therapy. The patient had
multiple erythematous papules and plaques with central
hyperkeratosis on the arms, trunk and upper legs, associated
with significant discomfort and pruritus. (B) Magnified view
of the lesions. (C) Minimal response after multiple lines of
immunosuppression, including high-potency topical and

oral corticosteroids, mycophenolate mofetil, methotrexate
and cyclosporine. (D) Significant clinical response after 17
sessions of narrowband ultraviolet B therapy, resulting in
healing of the patient’s lesions and resolution of associated
clinical symptoms.

immunohistochemical analyses support that lichenoid
eruptions associated with PD-1 inhibitors are largely
driven by T cells with macrophage participation. Further-
more, ICIs can shift antigen-induced reactivity towards
an inflammatory Th1/Th17 response, the same response
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Figure 2 H&E-stained section of the right arm lesion
showed a lichenoid interface dermatitis. On higher power,
exocytosis of lymphocytes and eosinophils can be seen.
There are clusters of dyskeratotic cells (colloid bodies) along
the basal layer and single dyskeratotic keratinocytes higher
up in the epidermis. Immunohistochemical examination
revealed that the lichenoid infiltrate was composed mainly
of T cells, with a predominance of CD4" cells; CD8* T cells
were less abundant. CD163" histiocytes and scarce Foxp3*
regulatory T cells were also seen in the infiltrate. Staining for
CD20 was negative. PD-L1 was expressed by the infiltrate.
PD-L1, programmed cell death ligand 1.

which has also been observed with lichen plamus.7 Ther-
apeutic NBUVB suppresses many cell-mediated immune
responses and induces a shift from a Th1/Th17 to a Th2
milieu in both preclinical and clinical models of inflam-
matory skin diseases.®

NBUVB phototherapy for immune-related lichenoid
dermatitis has been reported as a first-line therapy in four
patients,”® as well as in one patient who failed a steroid

taper,” but not for refractory cases. Our case also differs in
that our patient responded to NBUVB as monotherapy,
whereas the previously described patient concomi-
tantly received systemic steroids.” Our report therefore
strengthens the evidence for effectiveness of NBUVB in
this setting. In addition, our case is of interest, given a
good response to this therapy after failure of multiple
systemic lines of immunosuppression, including corti-
costeroids, methotrexate, mycophenolate mofetil, and
cyclosporine. Due to patient preference, NBUVB was
not trialed sooner, which could have spared him expo-
sure to the other immunosuppressants. Also, although
use of topical calcineurin inhibitors has been previously
reported, they have not been showed to be superior to
high-potency topical corticosteroids."”

For lichen planus, an average of 18-23 sessions of
NBUVB, fractionated over three times per week, is neces-
sary to induce an objective response. As with our case, we
would therefore recommend a trial of at least 17 sessions
of NBUVB three times weekly (6 weeks) before assessing
treatment efficacy. Short-term side effects may include
erythema, xerosis associated with pruritus, and occasional
blistering. To date, no study has found a significant asso-
ciation between NBUVB therapy and a heightened risk
of developing cutaneous squamous cell carcinoma, basal
cell carcinoma, or melanoma.

Immune-related skin reactions are often associated
with several favorable outcomes, including overall
response rate, progression-free survival, and overall
survival. This was the case with our patient, who achieved
a near complete remission of his metastatic melanoma 12
months after pembrolizumab was discontinued.

CONCLUSION

With the increasing use of ICIs in clinical practice, a
significant rise in immune-related cutaneous adverse
events has emerged. Although most cases can be success-
fully managed with topical high-potency or oral cortico-
steroids, the refractory cases pose a clinical challenge.
Our case supports further exploration of NBUVB photo-
therapy in this setting, given the relative long track record
of safety and efficacy of this approach for primary models
of inflammatory skin diseases.
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