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INTRODUCTION

Immune checkpoint inhibitors encompass a class
of agents designed to target tumor- or lymphocyte-
expressed programmed cell death-1 protein,
programmed cell death-1 ligand, or cytotoxic
T-lymphocyte-associated —antigen 4 proteins.”
These agents are thought to block proteins involved
in the downregulation of the immune response and
as such have been implicated in the development of
self-intolerance, leading to the development of
autoimmune-like reactions.” Pembrolizumab ther-
apy specifically has been associated with cutaneous
immunotherapy-related adverse events in up to 42%
of patients.” In one large prospective cohort study
investigating cutaneous reactions of COVID-19
messenger ribonucleic acid (RNA) vaccines, 1.9%
of the patients developed a cutaneous reaction after
their first dose, and 2.3% of the patients did so after
the second dose of COVID-19 vaccine. These re-
actions most commonly involved mild local
injection-site reactions, urticarial eruptions, and
morbilliform eruptions.”” It has been hypothesized
that administration of vaccinations on a background
of immunotherapy may drive the development of
cutaneous eruptions by further unmasking the im-
mune response.’

Here, we present a case of widespread cutaneous
eruption after COVID-19 booster administration in
the setting of pembrolizumab immunotherapy for
the treatment of non-small cell lung cancer.

CASE REPORT
A 74-year-old woman with stage III non-small cell
lung cancer diagnosed in 2015 was treated with

lobectomy and cisplatin/pemetrexed and found to
have disease recurrence 3 years after initial diag-
nosis. She was started on durvalumab therapy in
2018 but found to have disease progression. Tumor
immunohistochemical analysis of programmed cell
death-1 ligand expression was performed using a
commercially available kit, revealing a positivity rate
of 2%. In 2020, the patient was begun on a combi-
nation of a fixed dose of pembrolizumab 200 mg and
pemetrexed 755 mg every 21 days, leading to
maintenance of stable disease.

The patient received her first set of COVID
vaccines (BioNTech-Pfizer COVID-19 RNA vaccines)
in early 2021 (February and March of 2021) and
6 months later received her booster dose of the
COVID vaccine. Three days after receiving the
COVID-19 booster dose (BioNTech-Pfizer COVID-
19 RNA vaccine), she presented with a mild pruritic
rash on both forearms. Seven days after booster dose
administration, the patient received her cycle 13
infusion of pembrolizumab/pemetrexed, leading to
acute worsening and spreading of the cutaneous
eruption. She had received the first and second doses
of COVID-19 vaccinations 6-7 months previously,
each 6.5 weeks apart and with no cutaneous or other
adverse reactions. In the previous 10 months of
immunotherapy treatment alone, the patient had not
developed any cutaneous reactions to the pembro-
lizumab regimen. On examination, there were
numerous 2-5—mm pink-purple papules on both
forearms, the dorsal aspects of the hands, chest, legs,
buttock, and lower back without any mucosal or
palmoplantar involvement and with many of the
lesions showing overlying hemorrhagic crust (Fig 1).
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Fig 1. Clinical photographs of upper and lower extremities on initial examination. On exam,
there were numerous 2-5mm pink-purple papules on the A) bilateral forearms, dorsal hands,

and B) legs, many withoverlying hemorrhagic crust.

The patient unsuccessfully trialed hydrocortisone 1%
cream before seeing oncodermatology and was
started on triamcinolone 0.1% cream applied
to affected areas twice daily for 2 weeks.
Pembrolizumab cycle 14 treatment was withheld in
the interim. She noted mild improvement in those
areas to which steroid cream was applied, but over
the following 3 weeks, she noticed a pattern of mild
resolution of old lesions alongside eruption of newly
pruritic pink papules. Lesion development was
characterized by a deep-red darkening of color
with cessation of pruritus and sensation of warmth
but with increased abundance of hemorrhagic crust
at outer edges of lesions. Due to the lack of resolu-
tion, triamcinolone cream was discontinued, and the
more potent clobetasol 0.05% cream was initiated for
twice-daily application. A 4-mm punch biopsy was
taken to delineate diagnosis and was consistent with
parakeratosis with interface dermatitis and basal
vacuolar degeneration, keratinocyte apoptosis, and
epidermal necrosis with lichenoid reaction consis-
tent with a lichenoid-like eruption (Fig 2). After
2 weeks of clobetasol cream treatment, significant
improvement was noted. The rash improved signif-
icantly on the upper arms, forearms, dorsal aspects
of the thighs, posterior aspects of the thighs, lower
legs, and dorsal aspects of the feet and was partic-
ularly more confluent and much flatter with more
violaceous hyperpigmentation noted. Over the next
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Fig 2. A 4-mm punch biopsy was taken to delineate
diagnosis and was consistent with epidermal necrosis with
lichenoid reaction. There is a layer of epidermal necrosis
sandwiched in between a basket-weave orthokeratosis
and reactive epidermis beneath with scattered necrotic
cells. There is also an interface mononuclear cell infiltrate
with some pigment laden macrophages.

several weeks, the eruption completely cleared, and
the patient’s combination regimen of pembrolizu-
mab/pemetrexed was reinitiated with no further
outbreaks of the cutaneous eruption.

DISCUSSION

Immunotherapy-related cutaneous adverse events
have been widely reported in response to pro-
grammed cell death-1 protein—blocking agents.
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However, the incidence of immunotherapy-related
adverse events on the background of COVID-19
vaccination has been much less characterized. To
our knowledge, this is the first reported case in
response to COVID-19 booster dose administration
in the setting of pembrolizumab immunotherapy.
Only one reported case highlighted worsening of a
drug-induced delayed-type hypersensitivity reaction
in the setting of COVID-19 vaccine and checkpoint
inhibitor therapy (ipilimumab/nivolumab therapy).”
In the majority of cases, the Pfizer COVID-19 vaccine
has been associated with only mild cutaneous erup-
tions; however, a handful of reports have recently
showcased the development of more widespread
findings like pityriasis lichenoides et varioliformis
acuta.”” Furthermore, while pembrolizumab therapy
alone has been associated with lichenoid-like erup-
tions, it does not typically present this late (cycle 13).
Our case highlights the possibility of an interaction
occurring between COVID-19 vaccines and check-
point inhibitors specifically given the unique time-
frame and onset of symptoms seen in this scenario. In
our specific case, it is interesting that our patient did
not develop any cutaneous reaction to either of the
initial 2 vaccines alone, highlighting the possibility
that a longer-term exposure to immunotherapy spe-
cifically may be required to unmask such a cutaneous
response to vaccination. Although the mechanism
driving this process has not been fully elucidated, it is
believed that vaccine administration likely acts as an
initial stimulant, with programmed cell death-1 pro-
tein blockade allowing for a more robust T-cell
response to foreign antigens. Mechanistically,
messenger RNA-based vaccines allow for expression
of viral envelope particles in antigen-presenting cells,
facilitating antigen-presenting cell activation of innate
and adaptive immune system arms. The activation of
epidermal-dermal resident T cells via activated
antigen-presenting cells presenting viral envelope
antigens in the setting of a non-attenuated immune
response via checkpoint blockade may drive the
severity of cutaneous immunotherapy-related adverse
events in such cases.” ' Overall, this case highlights an
underreported phenomenon and emphasizes the
importance of consideration by clinicians of timing
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of vaccine administration in the setting of checkpoint
inhibitor therapy and the need to be on high alert
for possible severe cutaneous reactions in the
setting of concomitant vaccine administration and
immunotherapy.
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