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Abstract

Immunotherapy has become the standard of care for various cancer types. The widespread
use of immune checkpoints inhibitors confronts us with a whole range of novel immune-re-
lated adverse events. Skin toxicity is one of the most frequent adverse events. In this article,
we report a case of anti-PD-1 induced late bullous pemphigoid (BP) with mucosal erosions
and associated with a troublesome neurological disorder of undetermined origin in a patient
with metastatic melanoma. Skin biopsy was essential to make the diagnosis and rapid initia-
tion of systemic prednisolone played a role in favorable clinical outcome of BP. We will discuss
the difficulty of early diagnosis of BP, its unusual association with neurological disorders, and
the specific management of this particular dermatological entity.
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Introduction

The advent of immunotherapy and particularly of immune checkpoint inhibitors (ICIs)
hasled to major advances in the treatment of cancers in recent years. By blocking pathways
of inhibition of immune system, ICls using anti-CTLA-4 (cytotoxic T lymphocyte-associated
protein 4) antibodies, anti-PD-1 (programmed death-1) and anti-PD-L1 (programmed
death-ligand 1) antibodies enable the immune system to recognize cancer cells and to
proceed to their elimination through cytotoxic T-cell activation [1]. Currently, anti-PD-1
antibodies such as pembrolizumab and nivolumab are approved for the treatment of several
cancers, but not limited to locally advanced and metastatic melanoma, nonsmall-cell lung
cancer, head and neck squamous cancer, urothelial carcinoma, gastric adenocarcinoma,
mismatch-repair-deficient solid tumors, Hodgkin lymphoma, hepatocellular carcinoma, and
renal cell carcinoma [2].

Immune-related adverse events (irAEs) can affect multiple organs and resemble several
known autoimmune syndromes. Skin toxicities are reported in 30-50% of patients treated
with ICIs but are less frequently reported with anti-PD-1 antibodies than with anti-CTLA-4
antibodies. The most common dermatologic irAEs are rash, pruritus, and vitiligo [3]. Due
tothe widespread use of ICls, evenrare side effects might become more prevalent. Therefore,
bullous disorders have been reported in approximately 1% of patients treated with anti-
PD-1/PD-L1 [4]. Emerging case reports and series of cases have described bullous
pemphigoid (BP) as a dermatologic irAE [5-14]. Autoimmune mechanisms underlying
classic BP are well described, but exact mechanisms of anti-PD-1/PD-L1 induced BP and its
association with neurological disorders are much more unclear [15, 16]. The recognition
and adequate treatment are thus essential for maintaining the quality of life of cancer
patients.

Case Presentation

A 70-year-old patient was admitted to our outpatient clinic to receive the 35th adminis-
tration of Pembrolizumab in the context of a metastatic melanoma.

The primary melanoma BRAF wild-type of unknown stage had been surgically
removed from the scalp in 2013. Two years later, he presented with a solitary lung metas-
tasis and a brain relapse that was treated by surgical resection followed 3 months later
by whole-brain radiotherapy on relapse with several new metastatic brain lesions and a
first-line systemic treatment with ipilimumab, an anti-CTLA-4 antibody. Five months
later, he developed a subcutaneous metastasis in the left deltoid muscle. Shortly there-
after, he was admitted with a status epilepticus, which resolved upon initiation of anti-
epileptic drugs. Neither acute hemorrhage nor progression was revealed by brain MRI. A
second-line immunotherapy was then initiated with pembrolizumab, an anti-PD-1
antibody at the dose of 2 mg/kg every 3 weeks. After 18 cycles, a complete metabolic
response was obtained on PET scan.

After 22 cycles of pembrolizumab, the patient reported generalized pruritus, partially
relieved by a topical steroid cream and oral antihistamine. Eight months later, he
developed a new erythematous rash on the trunk. When he came to the clinic 1 month
later for the 35th administration of pembrolizumab, we noticed a prurigo-like rash with
numerous erythematous erosions on the trunk and limbs and also multiple tense blisters
on the palmar face of hands and legs as well as the involvement of oral mucosa (shown in
Fig. 1a, b). Punch skin biopsies were performed at the edge of the blisters with the aim to
exclude bullous dermatitis. The histopathological examination revealed a complete
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Fig. 1. Clinical presentation of BP induced by pembrolizumab. a Initially at diagnosis with tense blisters on
the palmar face of hands. b Mucosal erosion of the hard palate. ¢, d After 4 weeks and after 8 weeks of taper-
ing oral prednisolone. BP, bullous pemphigoid.

detachment of the epidermis with chronic inflammatory infiltrate characterized by eosin-
ophilic granulocytes. Immunochemistry against collagen IV, the main substance located
in the lamina densa of basement membrane, showed its attachment to blister base. Direct
immunofluorescence showed linear deposition of immunoglobulin G and C3 complement
at basement membrane zone (shown in Fig. 2). These histopathological features are
consistent with a BP.

Thereafter, we decided to rapidly initiate oral prednisolone 0.2 mg/kg daily and we
permanently discontinued the immunotherapy after a total of 2 years of treatment. Four
weeks after the initiation of prednisolone, the patient noticed an improvement of the rash
and bullae with partial resolution under tapered dose of prednisolone 4 mg every other day
(shown in Fig. 1c). At that moment, considering the absence of complete resolution of BP,
we decided to increase dose of prednisolone to 8 mg daily. Four weeks later, all cutaneous
lesions had disappeared (shown in Fig. 1d). No BP has reemerged with new tapering
regimen.

Unfortunately, only 2 days later, the patient developed an altered state of consciousness
with confusion and was admitted to the intensive care unit. He had been compliant with
antiepileptic treatment and oral prednisolone. Brain MRI was negative for acute hemor-
rhage and disease progression, and electroencephalogram was negative for epileptic
activity. Lumbar puncture showed a slightly increased cerebrospinal fluid protein concen-
tration at 0.52 g/L with normal white blood cell composition and without detection of
malignant cells. Autoimmune encephalitis related to pembrolizumab could not be excluded,
and this was the reason for the increase of steroid dosage, with progressive improvement
of the neurological status. Six months later, a new episode of confusion and epileptic seizure
was complicated by a comatose state. No clinical improvement occurred after therapeutic
adjustment. In absence of reversibility of the neurological condition, palliative care was
initiated, and the patient died 2 months later.
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Fig. 2. Microscopic examination of blistered skin punch biopsy. a Complete blistering of the epidermis and
an infiltrate of eosinophilic granulocytes in the dermis with persistent dermal papillary festooning in hema-
toxylin-and-eosin staining. b Persistent collagen IV-positive basal membrane at the floor of the blister in im-
munohistochemistry staining. ¢, d Linear deposition of C3 complement and immunoglobulin G at epidermal
BMZ under DIF study. DIF, direct immunofluorescence; BMZ, basement membrane zone.

Discussion/Conclusion

Immune checkpoint inhibition is efficient in metastatic melanoma. Management of irAEs
is becoming increasingly challenging due to the wide range of organs potentially involved and
of clinical manifestations [3].

BP is an autoimmune skin disease mainly occurring in the elderly population. The patho-
genic mechanism seems to be an autoantibody-mediated immune activation against antigens
of the basal membrane of the epidermidis, namely the hemidesmosomal proteins BP180
(mostly NC16a domain) and BP230, resulting in detachment of epidermidis and blister
formation. However, blisters may completely be absent in up to 20% of patients with BP [15,
17]. Multiple studies have investigated the role of T cells in the pathogenesis of BP. Peripheral
T cells are stimulated when exposed to BP180 antigens, resulting in Th2 response and
decreased number of T-regulatory cells [10]. Exact mechanisms of ICIs-induced BP are less
elucidated: itis possible thatinhibition of PD-1 dysregulates B-cell regulatory T cells, resulting
in nonspecific production of pathogenic and nonpathogenic autoantibodies [17]. Most of
autoantibodies are directed against BP180 NC16A domain, but profiles of the autoantibodies
seem involving multiple epitopes [18]. Another evidence has emerged that full-length BP180
protein has been shown to be expressed also in melanoma and could generate autoantibodies
against skin [19].

Heterogenous presentation of BP makes the diagnosis challenging. Pruritus may be the
predominant symptom of BP and could be present in the prodromal BP phase, but it is also
known as one of the most frequent cutaneous irAEs [3, 15, 16, 20]. In the case of refractory
itch of unknown cause, the hypothesis of BP should be excluded by the investigation of atypical
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clinical features (i.e., excoriations, prurigo, erosions, eczematous, or urticarial lesions) asso-
ciated with histopathological findings.

Skin biopsy plays a key role in BP diagnosis. Typically, light microscopy findings are inflam-
matory infiltration of the blister and the dermis with predominant eosinophils. Direct immuno-
fluorescence is the gold standard and shows linear depositions of IgG and/or C3 along the
basement membrane zone and sometimes IgA and IgE with a similar pattern [15, 16]. In our
patient, persistentlong-term course of pruritus was probably misdiagnosed as low-grade single
pruritus irAE and consideration of skin biopsy might have diagnosed the BP at an earlier stage.

Mucosal involvement of BP occurs in around 10-15% of patients and is associated with
disease severity. Oral erosions are the most frequent locations [21]. Our patient presented
oral mucosal erosions of the hard palate. No mucosal biopsy was performed given the rapid
improvement of oral erosions under systemic steroid therapy.

To date, increasing reports of cases of ICIs-induced BP provide more knowledge about
the management of this dermatological entity in cancer patients. In the majority of cases, anti-
PD-1/PD-L1 antibodies were discontinued, and BP was managed by oral steroids sometimes
associated with topical treatments [7, 12, 14]. Sequential therapy of anti-CTLA-4 and anti-
PD-1 antibodies, as in the case of our patient, may also increase the frequency of cutaneous
irAEs in general and of BP in particular.

The particularity of our case is the association of anti-PD-1 induced cutaneous and mucosal
BP with unusual neurological symptoms (recurrentepilepsy, confusion, and coma). Fatal clinical
outcome of our patient was secondary to neurological complications without any strong
argument of cancer progression. Interestingly, several cases of neurological disorders (e.g.,
stroke, epilepsy, dementia, and Parkinson’s disease) have been described in association with
BP and may increase mortality [16, 22-24]. The pathophysiology of this dermatological /neuro-
logical association may be explained by the presence of autoantibodies directed against homol-
ogous autoreactive antigens (BPAG1 and BPAG2) both in the skin and the brain: this results in
cutaneous and neuro-inflammation [22-24]. Therefore, it might be important to perform a
close neurological follow-up for BP patients, especially those with a past neurological history.

In conclusion, this is - to our knowledge - the first reported case of aneurological disorder
associated to BP in the context of an anti-PD-1 antibody treatment. The increased use of
immunotherapy will likely prompt physicians and health-care professionals to become more
familiar with the management of these unusual irAEs.
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