CASE REPORT

Toxic epidermal necrolysis (TEN)
associated with the use of nivolumab
(PD-1 inhibitor) for lymphoma
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INTRODUCTION

The programmed death-1 protein (PD-1) pathway Abbreviations used:

is an inhibitory mechanism exploited by tumors to irAEs: - immune-related adverse events
. i . L . TEN:  toxic epidermal necrolysis
evade destruction by the host immune system. PD-1: programmed death-1 protein

Immunogenic cancers such as lymphoma and mela-
noma overexpress the PD-1 receptor ligand (PD-L1),
which selectively inhibits the host T-cell-mediated
antitumor response. Nivolumab, a humanized IgG4
anti—PD-1 antibody, stimulates the native T-cell
response by inhibiting PD-1 receptor ligand binding
to T cells," leading to impressive tumor control. This
action is nonspecific, and immune-related adverse
events (irAEs) are well described after checkpoint
inhibition. Life-threatening immune-related skin
toxicity is uncommon.' We report a case of fatal
toxic epidermal necrolysis (TEN) secondary to nivo-
lumab in lymphoma to highlight the challenges of
managing this rare complication.

surface area (Figs 1 and 2). A clinical diagnosis of
TEN was confirmed on skin biopsy. He stopped
prophylactic medications (co-trimoxazole, allopu-
rinol, fluconazole) because of a potential exacer-
bating effect on TEN. His SCORTEN score was 3,
predicting a mortality rate of 32%.” He continued
supportive care, including intravenous methylpred-
nisolone, and regular ophthalmology and derma-
tology review.

After initial improvement, he developed a
hospital-acquired pneumonia and commenced intra-
venous tazocin on day 15. Computed tomography
pulmonary angiogram confirmed right lower lobe
consolidation. Staphylococcus and Candida were
cultured from sputum. Inflammatory markers
continued to increase on a background of lympho-
penia, and oxygen requirements increased.
Bronchoscopy showed features of airway ulceration
caused by extension of TEN. He was transferred to
intensive care. Initially, skin changes were nonpro-
gressive  with evidence of re-epithelization.
However, he deteriorated with type 2 respiratory
failure secondary to mucous plugging and was
intubated and ventilated after an episode of carbon
dioxide narcosis. TEN extended further, with

CASE REPORT

A 54-year-old man with heavily pretreated
relapsed follicular lymphoma enrolled in a phase 11
clinical trial investigating nivolumab following initial
therapy with corticosteroids and allopurinol. On day
10 of the first cycle of nivolumab (3 mg/kg) he
developed mild conjunctivitis, visual loss, and a
widespread erythematous maculopapular rash. He
was admitted for high-dose intravenous methylpred-
nisolone (1 g/d) and intravenous immunoglobulins.
Despite this, by day 22 there were bullae and
multiple erosions affecting 70% to 80% of body
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Fig 1. Toxic epidermal necrolysis. Erosions to the lower
back.

increasing erythema, desquamation, and erosions
involving approximately 90% body surface area.
Aspergillus was cultured from bronchial washings
and he commenced voriconazole, but multiorgan
failure ensued and he died on day 58.

DISCUSSION

TEN is a rare but life-threatening dermatologic
emergency, resulting from CD8" T lymphocytes
inducing apoptosis of epithelial keratinocytes.” An
erythematous macular rash evolves with blistering
and epidermal desquamation. Mucosal involvement
of the gastrointestinal tract, respiratory tract, and
genitalia is common. Visual loss caused by ulceration
and adhesions can lead to long-term sequelae.’

A multinational European case-control study
graded allopurinol as high risk for TEN, with co-
trimoxazole and fluconazole implicated to a lesser
degree.” The latent period for TEN is usually less
than 5 to 28 days.” Because our patient had longer
treatment (~49 days of allopurinol and antimicrobial
prophylaxis before TEN), in our opinion nivolumab
was the most likely causative agent. It is unclear
whether concomitant allopurinol and nivolumab
increased risk in our patient, considering other
reports of TEN mortality using concomitant allopu-
rinol, rituximab, and bendamustine in B-cell
lymphoma.”

A favorable safety profile has been reported for
nivolumab in clinical trials, although there is a
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Fig 2. Toxic epidermal necrolysis. Epidermal detachment
and blistering to upper arm.

paucity of data for hematologic malignancies. The
half-life of 17 to 21 days could lead to lasting toxicity.
Low-grade rash was the most common adverse event
(n = 5; 22%) reported in a recent phase I trial of
nivolumab in relapsed Hodgkin lymphoma (n = 23)."
Similarly, a phase I study in 207 patients with solid
tumor reported mostly mild drug-related adverse
events including rash, gastrointestinal toxicity, fa-
tigue, and arthralgia.” No grade 3 to 4 skin toxicity
was reported, even at higher doses (10 mg/kg).”

A randomized phase III trial compared nivolumab
with chemotherapy in advanced melanoma patients
after prior treatment with ipilimumab (an anticyto-
toxic T-lymphocyte—associated antigen 4 antibody)
or a BRAF inhibitor.” No grade 3 to 4 skin toxicity was
observed in nivolumab-treated patients (n = 268).”

Few severe skin toxicity cases have been reported
after therapeutic checkpoint inhibition. In the largest
international randomized phase III study (n = 945),
grade 3 to 4 rash was reported in only 2 cases of
advanced-stage melanoma treated with combination
nivolumab and ipilimumab.” Three deaths caused by
TEN are reported to date: 1 patient with chemo-
therapy-naive advanced-stage non—small cell lung
cancer treated with combination nivolumab and
ipilimumab in a small phase 1 trial (n = 46),9 1
patient with metastatic melanoma refractory to
ipilimumab who died after 2 doses of nivolumab, '’
and 1 patient with metastatic melanoma who devel-
oped TEN after 3 cycles of nivolumab, the first cycle
in combination with ipilimumab. "'

It is unknown whether the type of malignancy or
previous immunosuppressive treatments could pre-
dispose individuals to have severe irAEs.
Immunosuppression caused by active lymphoma
increases TEN risk, and our patient was also heavily
pretreated with rituximab-containing immunoche-
motherapy and ibritumomab tiuxetan (Zevalin), a
radiolabelled anti-CD20 therapy. Depletion of
CD20" B cells following CD20 directed therapy
inhibits antigen-specific CD4 " T-cell expansion and
response but does not affect CD8" T-cells.
Furthermore, B-cell regeneration over time prevents
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chronic CD20 depletion. This finding suggests that
prior anti-CD20 therapy did not contribute to the
pathogenesis of TEN in our patient.

Management of TEN is mainly supportive, and
controversy exists regarding systemic treatment,
including corticosteroids.” Tumor necrosis factor is
known to be an important inflammatory cytokine in
immunotherapy-related reactions. Infliximab, an
anti—tumor necrosis factor-a antibody, is used to
treat severe IrAEs, such as colitis and pneumonitis
but has not been widely used for skin toxicity.””
There is limited evidence that intravenous immuno-
globulins improve survival in TEN.”

Life-threatening skin toxicity may become more
challenging in the context of new immunotherapies.
In our patient, systemic steroids did not reverse or
slow the disease process and was a contributing
cause of death from opportunistic infection.

Novel checkpoint blockade offers a promising
approach for patients with limited standard treat-
ment options, but safety is poorly understood,
especially in individuals who are immunocompro-
mised or undergoing concomitant treatment with
potentially overlapping toxicities. This case high-
lights the difficulty of managing life-threatening
immune reactions and the competing threat of fatal
opportunistic infection complicating high-dose ste-
roid treatment of irAEs in immunosuppressed
patients.
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