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Abstract

A 63-year-old man with metastatic lung adenocarcinoma presented with biopsy confirmed toxic epidermal necrolysis (TEN).
Symptoms commenced following 3 cycles of carboplatin, pemetrexed and pembrolizumab, with the first cycle given ∼9.5 weeks prior
to presentation. The patient was managed with immunosuppressive therapy including high dose methylprednisolone, cyclosporine,
intravenous immunoglobulin, antibiotics and optimal skin care, and achieved excellent recovery of the skin lesions with minimal
sequelae. This rare occurrence of pembrolizumab-induced TEN has only been reported previously in a few cases with limited evidence
on management. Given the increasing use of immune checkpoint inhibitors and the long half-life of these agents, our case highlights
the importance of recognizing this complication and of a multidisciplinary approach to management.

INTRODUCTION
Immunotherapy has become an integral component of
treatment regimens for various malignancies. Prolonged
immune activation can lead to acute, long-term or
progressive immune-related adverse effects (irAEs)
over time. The overall rates of cutaneous toxicity for
programmed death 1 receptor (PD-1), programmed cell
death ligand 1 (PD-L1) and cytotoxic T-lymphocyte
associated antigen 4 (CTLA-4) inhibitors are 34–42%, 15–
20% and 50–70%, respectively. Most reactions are mild,
but severe grade 4 reactions, including Steven–Johnson’s
Syndrome (SJS) and toxic epidermal necrolysis (TEN)
occurs in < 1% of cases [1].

SJS and TEN are rare, life-threatening immune-
mediated cutaneous reactions with a mortality rate of up
to 30%. TEN is almost exclusively caused by medications
whereas SJS can rarely be triggered by infectious agents
[2]. SJS/TEN presents with rapidly progressing painful,
blistering detachment of the epidermis with the time
to maximum epidermal detachment being ∼7–10 days.
The distinction between both is by the body surface area
involvement (BSA), with SJS being < 10%, TEN > 30% and
10–30% being considered as SJS/TEN overlap.

CASE REPORT
Patient is a 63-year-old man with metastatic lung ade-
nocarcinoma involving the omentum, liver and multi-
ple intracranial lesions. PD-L1 expression was 80% and
tests for driver mutations were negative. He completed

gamma knife radiosurgery to the brain lesions prior to
commencing systemic treatment with pembrolizumab,
carboplatin and pemetrexed. Cycle 1 of treatment was
given ∼9.5 weeks (66 days) before admission and the third
cycle was given 17 days earlier. His other medications
included perindopril, oxycodone and levetiracetam, the
latter commenced post gamma knife for seizure prophy-
laxis.

The patient presented with widespread painful
lichenoid eruption with small blisters and atypical
targetoid lesions involving the chest, back, limbs, palms
and soles (Fig. 1A). Haemorrhagic crusts were seen on
the lips with no oral ulcers or ocular involvement.
Total BSA involved was >30% with a positive Nikolsky
sign. The lesions rapidly progressed over the next
few days with epidermal detachment, confluence of
the blisters and genital erosion. Histopathology of a
skin biopsy showed acute cytotoxic lichenoid reaction
characterized by zones of confluent epidermal necrosis,
subepidermal vesicle formation and numerous basal and
suprabasal apoptotic keratinocytes with some follicular
involvement consistent with SJS/TEN (Fig. 2). Tests for
potential infectious culprits including varicella-zoster
virus, herpes simplex virus, hepatitis B and C were
negative.

Levetiracetam was ceased promptly on admission and
multiple subspecialties were involved in the patient’s
management. He received 7 days of intravenous (IV)
methylprednisolone 3 mg/kg daily, IV immunoglobulin
(IVIG) 2 g/kg given in divided doses over 3 and 7 days of
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Figure 1. (A) Widespread lichenoid eruption, de-epithelialization, blistering and atypical targetoid lesions involving the chest, back, upper limbs, lower
limbs, palms and soles. Images taken on admission. (B) Re-epithelialization of the skin on affected areas taken prior to discharge.

Figure 2. Full thickness epidermal necrosis associated with a
subepidermal split. Multiple dyskeratotic cells along the basal layer of
the epidermis and at higher levels. Presence of lymphocytes and
degenerate keratinocytes with the subepidermal vesicle. Mild superficial
perivascular infiltrate of lymphocytes. Findings consistent with TEN.

oral cyclosporin 150 mg BD. Supportive measures with
intensive skin care regimens, daily ophthalmology
reviews, antihistamines, packed red blood cell trans-
fusions, IV fluids and analgesia were implemented
throughout.

The skin lesions progressed and reached a plateau
∼1.5 weeks into his admission followed by gradual re-
epithelialization. He was subsequently stepped down
to oral prednisolone at 1 mg/kg, which was gradually
weaned off after 1 month. He achieved excellent recovery
with complete skin re-epithelialization and no long-
term sequelae (Fig. 1B). He was not rechallenged with
any systemic therapy for his non-small cell lung cancer
(NSCLC) and was managed as an outpatient with best

supportive cares and regular follow ups. The patient
passed away 5 months post discharge from disease
progression.

DISCUSSION
We identified three potential culprits in our case—
pembrolizumab, pemetrexed and levetiracetam.

The rates of any irAEs are tumour-specific and occur
most frequently in the treatment of melanoma and
NSCLC, with inconsistent correlation between dose
and toxicity across previous studies [3]. There were 18
reported cases of PD-1/PD-L1-induced SJS or TEN in the
literature. Of those, pembrolizumab was the causative
factor for four cases of SJS and one case of TEN. Amongst
all the cases, there were no deaths for the 13 cases of
SJS but 3 out of 5 cases of TEN were fatal, including
the solitary case of TEN caused by pembrolizumab [3].
The cases were treated with a combination of varying
doses of corticosteroids, infliximab, IVIG, cyclosporin and
plasmapheresis. The median time of onset for SJS/TEN in
pembrolizumab was 11 weeks and the delayed reaction
may be explained by the long half-life of 14–27 days
which reaches steady state only by approximately Week
18–19 with 3 weekly infusions [3].

Pemetrexed is a multi-targeted antifolate chemother-
apeutic agent. Antifolate cytotoxic skin reaction (ACSR)
is a known side effect mainly comprizing of mild
cutaneous rash occurring shortly after antifolate agent
administration [4]. Only six cases of non-fatal SJS/TEN-
like skin reactions have been attributed to pemetrexed in
the treatment of NSCLC [5–9]. Levetiracetam is a newer
generation non-aromatic anti-epileptic drug (AED) often
considered as a safer substitute for those who had skin
reactions to older AEDs. Cases of SJS/TEN attributed to
levetiracetam are extremely rare [10].

The number of SJS/TEN cases due to immune check-
point inhibitors (ICI) were far greater compared to
pemetrexed or levetiracetam, despite the latter two
drugs being used for a much longer duration. In
our case, TEN occurring after cycle 3 of treatment
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is also consistent with the average time to onset
associated with pembrolizumab. Therefore, we con-
cluded that pembrolizumab is the most likely causative
agent.

Management of SJS/TEN is largely supportive, rely-
ing on identification and prompt removal of the incit-
ing agent, management in a burns unit, good skin and
wound care along with multi-disciplinary consultations
[2]. Trials for steroids and immunomodulatory therapies
in non-ICI-induced SJS/TEN have shown mixed survival
or prognostic benefits [2]. On the contrary, guidelines for
skin-related irAEs rely heavily on corticosteroids with
addition of other immunomodulatory agents for steroid-
refractory cases [1]. Thus, the ideal management and
prognosis for ICI-related SJS/TEN remains an uncharted
territory.

In conclusion, severe grade 4 skin-related irAEs
are rare but important life-threatening conditions
which needs prompt recognition and treatment. ICIs
have a long half-life which can lead to delayed onset
irAEs, therefore a high index of suspicion should be
maintained throughout the course of treatment. The
ideal immunosuppressive agent, optimal dosing and
duration is unclear, and treatment should be tailored
towards disease response. Given the severity, we would
recommend an aggressive immune suppressive, multi-
disciplinary approach as used in other severe ICI
toxicities.
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