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Summary:

In the past decade, the resurgence of immunotherapy has changed the landscape of cancer therapy.
Check point inhibitors targeting CTLA4 (Cytotoxic T-lymphocyte antigen-4), PD-1 (programmed
deathl) on lymphocytes and PD-L1 (programmed death ligand1) on tumors cells are currently
utilized in the management of several cancers. These agents are double-edged sword with the
positive effect being robust anti-tumor response but on the other side they can throttle up the
normal immunologic homeostasis in a negative way, leading to adverse autoimmune toxicities.
These adverse toxicities are frequent if patients have active auto-immune disorders. Here, we
report a rare case of quiescent bullous pemphigoid which flared after initiation of pembrolizumab,
a PD-L1 inhibitor.
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Case Presentation:

A 64 year old male with a history of bullous pemphigoid under remission was diagnosed
with bladder urothelial cancer. He initially presented with abdominal fullness, flank pain and
labs revealed elevated creatinine of 8 mg/dl. CT scan of abdomen and pelvis revealed
bilateral hydronephrosis with enlarged prostate and thickened bladder. On cystoscopy, he
was noted to have a thickened, erythematous bladder and transurethral resection of bladder
tumor (TURBT) was consistent with muscle invasive urothelial cancer. Due to the renal
failure, he was not offered neoadjuvant chemotherapy and underwent radical cystectomy and
pelvic lymph node dissection. The final pathology revealed bladder tumor extending into the
extravesicular fat and multiple metastatic lymphadenopathy. He later received 6 cycles of
cisplatin and gemcitabine. On surveillance, about 18 months later he was diagnosed with
metastatic urothelial cancer. He received 6 cycles of carboplatin and gemcitabine following
which he had progressive disease.
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He was started on pembrolizumab due to disease progression. After the first treatment cycle,
he developed a pruritic and painful skin rash on his face, trunk and extremities.

Investigations:

He was evaluated by Dermatology for the new-onset rash. On physical exam, he was noted
to have scattered erosions with excoriations and numerous intact vesicles involving the
scalp, cheeks, chest, bilateral arms and lower legs (Figure 1A, 1B). Shave biopsy of his right
chest revealed subepidermal bullae with numerous eosinophils in the blister cavity and
dermis, and perivascular inflammation consisting of eosinophils and lymphocytes. Direct
immunofluorescence showed focal linear marking for 19gG and diffuse linear marking for C3
along the dermal-epidermal junction. ELISA (enzyme-linked immunoassay) was positive
(titer=69.22) for antibodies to bullous pemphigoid antigen 180 (BP180). These findings
were consistent with his pre-existing diagnosis of bullous pemphigoid (Figure 2: H&E,
Figure 3: DIF).

Treatment:

Pembrolizumab was discontinued due to flaring of his bullous pemphigoid, and the patient
was started on both systemic and topical corticosteroids. After several months of therapy, the
skin lesions resolved. For the bladder cancer, he was started on paclitaxel and his bullous
pemphigoid remained quiescent on low-dose prednisone and topical therapy.

Discussion:

In the past decade, the resurgence of immunotherapy has changed the landscape of cancer
therapy. Programmed cell death PD-L1, a checkpoint inhibitor curtailing the host
lymphocytic and apoptotic immune response, has been found to be overexpressed in
malignant tumors2. Consequently, antibodies targeting PD-1 (found on T cells) or its
receptor ligand PD-L1 have been shown to unbridle host antitumor processes, leading to /n
vivo tumor regression. Checkpoint inhibitors that inhibit cytotoxic T-lymphocyte antigen 4
(CTLA-4) and PD-1/PD-L1 are currently utilized in the treatment of several cancers?.

Platinum based chemotherapy was the only option for management of metastatic urothelial
cancer until 2016, following which five checkpoint inhibitors (Nivolumab, pembrolizumab,
Avelumab, Atezolizumab and Durvalumab) were approved for metastatic urothelial cancer.

However, checkpoint inhibitors are double-edged sword with the positive effect being robust
anti-tumor response but on the other side, by blocking the negative regulators of immunity
that are normally important for maintaining immunologic homeostasis, treatment can be
associated with distinctive inflammatory adverse effects known as immune-related adverse
events (irAEs)16. Multiple irAEs including hepatitis, colitis, pneumonitis, nephritis,
endocrinopathies, and even reactivation of prior known autoimmune disorders are reported.
Though these reactions are rare, dermatologic complications are much more common,
ranging up to 30-40% in all patients treated with PD-1 inhibitors; patients are estimated to
be 2.6 times more likely to develop a rash after treatment with pembrolizumab than when
undergoing standard chemotherapy?2:°.
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Generally, pembrolizumab has been shown to cause a maculopapular rash occurring on the
trunk and extremities with facial sparingl. Though CTLA-4 related irAEs appear to be
histologically consistent with CD4 infiltrates noted on biopsy, the pathology involved in
PD-1 rashes is considerably more variegated: biopsies of pembrolizumab-attributed rashes in
a study by Belum most closely resembled a lichenoid interface dermatitis?, but another study
by Goldinger found the majority of their cutaneous anti-PD-1 reactions consisted of “a
cytotoxic skin eruption characterized by an accumulation of CD8 T cells at the dermo-
epidermal junction and CD8 T-cell exocytosis into the epidermis with apoptotic
keratinocytes.”” Pembrolizumab has also been associated with the development of vitiligo,
erythema nodosum, and, in rare cases, bullous pemphigoid®:8-10,

Our patient had a known history of bullous pemphigoid prior to treatment. Bullous
pemphigoid (BP) is an autoimmune blistering disorder characterized by tense, superficial,
variably pruritic bullae consisting of clear fluid that generally develops on the flexor surfaces
and abdomen of elderly patients!1:12, Histopathologic exam yields acantholysis; 1gG and C3
deposits are noted under direct immunofluorescencel2. BP has been shown to resolve in
response to glucocorticoid treatment. A 2016 study by Menzies found that patients with
underlying autoimmune diseases such as psoriasis, rheumatoid arthritis, and Sjogren’s
disease commonly developed exacerbations of their preexisting disease following anti-PD-1
therapy3, and prior history of BP may distinguish our patient from the other presentations
cited here. In the majority of patients who develop these symptoms, severity was usually
mild to moderate (Grade 11-11113), but a small proportion of irAEs were severe enough to
require discontinuation of the drug, as was true for our patient®.

Management of moderate to severe immunotherapy mediated bullous pemphigoid includes
discontinuation of therapy and prompt initiation of systemic glucocorticoids, preferably
prednisone at 1-2 mg/kg body weight. Treatment duration varies based on response to
therapy, which can be up to 3—4 weeks, and is generally followed by prolonged taper. In
steroid refractory cases, alternate immunosuppressive agents such as azathioprine,
mycophenolate mofetil, methotrexate are recommended#13,

In summary, despite the relatively low toxicity profile attributed to PD-1 inhibitors when
compared to conventional chemotherapy, it is prudent to recognize these rare adverse
toxicities. Prompt initiation of systemic glucocorticoids and discontinuation of
immunotherapy is pivotal in the management.
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Figure 1A, 1B. Clinical images
Numerous intact vesicles involving the trunk and extremities.
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Figure2. H& E
H&E sections show subepidermal bullae with numerous eosinophils in the blister cavity and

dermis, and perivascular inflammation consisting of eosinophils and lymphocytes.
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Figure3 A, B.DIF
Direct immunofluorescence microscopy studies showing linear 1gG (Figure 3A) and C3

(Figure 3B) along the dermal-epidermal junction.
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