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During the past decade, immune checkpoint inhibition (ICI)
has become one of the core treatment modalities for several
cancer types, such as melanoma, renal cancer, and lung can-
cer. The majority of immune related adverse events (irAEs)
are mild to moderate in severity [1]. Severe irAEs might
necessitate discontinuation of ICl, lead to significant morbid-
ity or have a lethal outcome [2]. Cutaneous immune related
adverse events (cirAEs) are among the most frequent irAEs
[3,4], but treatment related deaths are rare [2]. Among
cirAEs, toxic epidermal necrolysis (TEN) is the most severe
with mortality rates reported to be over 60% [5]. Classic
Steven-Johnson syndrome (SJS) and TEN are overlapping
reactions characterized by skin and mucous membrane
detachment and systemic involvement of various degrees [6].
SJS/TEN is most commonly triggered by medications such as
antibiotics, antiepileptic drugs, and nonsteroidal anti-inflam-
matory drugs, but has also been associated with infectious
agents, malignancy, and idiopathic causes. The pathogenesis
of TEN involves a cell-mediated immune reaction.
Destruction of the basal epithelial cells involves accumulation
of CD8-positive cells and macrophages in the superficial der-
mis, potentially resulting in necrosis and detachment of the
epidermis [7]. Further, TEN is characterized by Fas- and gran-
ulosyn-mediated apoptosis of keratinocytes, initiated by
drug-induced cytotoxic T cells. Tumor necrosis factor (TNF)
alpha and reactive oxygen species are also involved [8].
Somewhat similar to immune therapy related adverse events,
TEN has been compared with graft-versus-host disease, in
which the T cells (activated or donor) attack the recipient
cells that bear a perceived foreign histocompatibility antigen.

In biopsies, early lesions show apoptotic keratinocytes
scattered in the basal epidermis, while later lesions show
numerous necrotic keratinocytes, full thickness epidermal
necrosis and subepidermal bullae. However, clinical correl-
ation is essential to distinguish SJS and TEN, as they may
look nearly identical histologically.

Case report

Here, we report two patients, a woman with metastatic mel-
anoma and a man with metastatic renal cell carcinoma. Both
developed TEN during anti-CTLA-4 plus anti-PD-1 combin-
ation therapy. Details on the course, treatment and outcome
are shown in Table 1. Verbal informed consent for publica-
tion was obtained from Patient 1 and from the next of kin of
Patient 2.

Patient 1, a previously healthy 54-year-old female, started
ICl for metastatic melanoma in July 2019. In November 2019,
she had an irAE in the form of hypophysitis grade 2 (CTCAE)
requiring cortisone replacement therapy and transiently thy-
roid hormone replacement. In December 2019, she experi-
enced decreased general condition and laboratory testing
revealed elevated liver enzymes (ALT 1132 U/L), interpreted
as hepatitis grade 4 (CTCAE). She was successfully treated
with tapering prednisolone doses from 2mg/kg, and ICI
was paused. From January 2020, she had an evolving macu-
lopapular rash that developed into TEN 16 days later
(Figure 1(A-C)). TEN was treated with high dose (methyl)-
prednisolone, cyclosporine and immunoglobulins. ICI was
permanently discontinued. She was critically ill before re-
epithelialization, but is now fully recovered.

Patient 2 was a 34-year-old male with previously known
myotonic dystrophy Type 2, severe obesity and mild
obstructive sleep apnea. He was started on ICl for metastatic
renal cell carcinoma in September 2021. The patient had an
unspecific macular itchy rash Grade 1 (CTCAE) on his back 3
days prior to ICl initiation. He then experienced progressive
worsening and developed a generalized exanthema that was
diagnosed as TEN 1 week after ICl initiation (Figure 1(D-F)).
TEN was treated with moderate/high dose (methyl)predniso-
lone and cyclosporin. Due to declined renal function, cyclo-
sporin was later replaced by mycophenolic mofetil. Re-
epithelialization began already at day 6, but the patient died
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Table 1. Two patient cases with TEN following ICI.

Patient No./sex/age

Oncological history

Skin and mucosal
manifestations

BU admission

Treatment, day®

Outcome

2014: stage pT2bNOMx

melanoma right arm.

Apr. 2019: axillary
lymphadenectomy:
stage lIB,
pT2bN2bMO. Jul.
2019: 1. Adjuvant
Nivolumab. Aug.
2019: Subcutaneous
and muscular
metastases. BRAF+,
PD-L1 neg. Sept.
2019: Ipi/Nivo. Jan.
2020: Near-
complete response.

Jun. 2021: right-sided
nephrectomy for
renal cell carcinoma
with sarcomatoid
features. pT3a. Aug.
2021: cauda equina
syndrome. CT: bone,
lung, liver, and
subcutaneous
metastases, thus
stage IV. IMDC
unfavorable risk
group. Radiation
therapy 3Gy x 12
L5-S3. 1. Ipi/

Nivo 24.09.

Jan. 2020 (03.01):

maculopapular rash
involving face and
trunk. Admitted
17.01: symmetric,
generalized
exanthema, confluent
and deep red on
trunk, some soft
bullae. Nikolsky's sign
positive. Involvement
of eyes (conjunctival
injection, mild
chemosis, small
conjunctival defect),
palate and

vaginal mucosa.

Sep. 2021 (21.09):

unspecific macular
itchy rash on back,
worsened by
excessive sweating.
29.09: symmetric,
generalized
exanthema, confluent
and erythematous on
back, urticarial
lesions in
intertriginous areas.
Nikolsky’s sign
positive. Involvement
of eyes (conjunctival
injection, chemosis,
corneal epithelial
defects), oral, nasal
and genital mucosa

Admitted 16 days after

appearance of rash.
SCORTEN 3: 35%
mortality risk.
Exfoliation of
epidermis 30%
(later > 90%). Biopsy
confirmed TEN. Other
potential culprit
drugs: TMP-SMZ
started 7 days prior
to rash, Pantoprazole
started 2

weeks prior.

Admitted 11 days after

appearance of rash.
SCORTEN 3: 35%
mortality risk.
Exfoliation of
epidermis 30% (later
80%-90%). Biopsy
confirmed TEN. Other
potential culprit
drugs: Pivmecillinam
started 3 days prior
to rash exacerbation,
Piperacillin/
Tazobactam started
2 days prior to rash
exacerbation.

Dermatology: d1:
Prednisolone 40 mg
x 2, Cyclosporin
3.2mg/kg/day. d3: IV
Methylprednisolone
60mg x 2,
immunoglobulins x
3. Ophtalmology: d1:
Chloramphenicol,
Ultracortenol.
Infection: d9:
Cefotaxime 2g x 3
(S. aureus). d14:
Cloxacillin (3 weeks).

Dermatology: d1: IV
Methyl-prednisolone
60mg x 1.d2:
Cyclosporin 4.5 mg/
kg/day (decline
kidney function: d7
Mycophenolic
mofetil). d4: IV
Methylprednisolone
100mg x 1.
Ophtalmology: d2:
Chloramphenicol. d5:
Ultracortenol, d7:
Prokera bilaterally.
Infection: d2:
Vancomycin,
Fluconazole
(prophylaxis). d5:
Anidulafungin. dé:
Ganciclovir (CMV-
infection). d17:
Gentamicin,
Clindamycin,
Ciprofloxacin,
Anidulafungin
(neutropenic
infection. Bone
marrow toxicity
suspected due to
Ganciclovir).
d23: Meropenem.

Critically ill until signs
of re-epithelialization
seen at day 13 after
admission.
Discharged after
5.5 weeks. 9 months
later new soft tissue
metastases, followed
by brain metastases
3 months later.
Currently doing well
on BRAF/

MEK inhibitor.

Signs of re-
epithelialization seen
at day 6 after
admission. Critically
ill, sedated and on a
ventilator for 12 days.
After initial slow
improvement,
worsened general
condition on ICU day
20. Decided not to
re-intubate. Patient
died on ICU day 24.
Complicating factors:
disease progression,
bone marrow
toxicity, systemic
inflammation,
possible infection.

Course of events.
?Days from TEN diagnosis.

CMV: cytomegalovirus; CT: computed tomography; Gy: gray; ICU: intensive care unit; IMDC: International metastatic RCC database consortium; Ipi/Nivo: ipilimu-
mab plus nivolumab; IV: intravenous; PD-L1: programmed death-ligand 1; PET-CT: positron emission tomography-computed tomography; SCORTEN: severity-of-ill-
ness score for toxic epidermal necrolysis; TEN: toxic epidermal necrolysis; TMP-SMZ: trimethoprim/sulfamethoxazole.

3 weeks later from complications and subsequent multiple
organ failure. Cancer progression was confirmed at autopsy.

A variable degree of epithelial cell necrosis was observed in
the biopsies, ranging from focal changes (Patient 2) to full thick-
ness epithelial necrosis with a subsequent epithelial detachment
from basal membrane (Patient 1). In both cases, a variable
amount of inflammatory cells in the superficial reticular dermis
was found and stratum corneum was intact (Figure 1(G,H)).

Discussion
Supportive care

As by burn injuries, epithelial detachment makes the TEN patients
susceptible for infections and disturbance in fluid balance. Studies
indicate a better prognosis if transferred promptly to a burn unit

(BU) or an intensive care unit [7]. Treatment includes wound care
and infection control, fluid and electrolyte management, nutri-
tional support, pain control, temperature management and, in
severe cases, circulatory and respiratory support.

Wound care

Most centers would advise early debridement to remove all
loose epidermis. The open wounds are then covered with a
dressing, which aids infection control. Modern silver-contain-
ing dressings are often used [9]. This decreases the need for
painful dressing changes. Alternatives are the use of allog-
rafts or synthetic skin substitutes such as Suprathel© [10].
All mucosal surfaces can be affected, including oral mucosa,
larynx, esophagus, conjunctiva, cornea, urethra, and vagina.
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Figure 1. Two patient cases with TEN following ICI. (A) Pt. 1 at day 1 after admission to the BU. (B) Pt. 1 at day 10. (C) Pt. 1 at day 18. (D) Pt. 2 before admission to
the BU. Generalized polymorphic eruption with dark red skin and positive Nikolsky’s sign (arrows). (E) Pt. 2 at day 4. Total epidermiolysis on the back. (F) Pt. 2 at
day 8. (G) Skin biopsy from Pt. 1 showing intact stratum corneum, while full thickness epidermal necrosis is seen (arrow). Numerous necrotic keratinocytes at all lev-
els of the epithelium is obvious. (H) Skin biopsy from Pt. 2 showing less apoptotic keratinocytes scattered through the epithelium (arrow). Subepidermal bulla for-

mation can be seen (star), with infiltrate of inflammatory cells.

Especially, ocular and vulvovaginal complications are com-
mon and should be monitored [11].

Causative treatment

In a pharmacovigilance study of the FEARS (FDA Adverse
Event Reporting System) database, ICls were significantly
associated with an increased risk of SJS/TEN (n=411; ROR =
2.88, 95% Cl: 2.61-3.17) [5], suggesting that ICl may increase
the risk of SIS/TEN. In the same article, a meta-analysis of 20
randomized controlled trials including a total of 11597
patients was conducted. In the meta-analysis, treatment with
ICls was associated with an increased risk of SJS/TEN
(OR =4.33, 95% Cl: 1.90-9.87). In these studies, median time
to onset of symptoms was 25.2days. As demonstrated by
our 2 cases, as well as in this meta-analysis, the latency
period from ICl treatment to severe skin reactions can span
from subacute (<24 h), to several months, necessitating con-
tinuous vigilance through and beyond the treatment period.
There are few reports on predictive markers for the develop-
ment of irAEs. In a retrospective study, baseline absolute

eosinophil count was significantly associated with a risk of
developing skin related irAEs [12].

Recently, a comprehensive overview of current treatment
options for cirAEs was published [4]. Still, the majority of
studies on ICI related SJS/TEN consists of case reports and
case series, and evidence based treatment recommendations
are lacking. Both our patients were treated according to
ASCO guidelines for immune related Grade 4 severe cutane-
ous adverse reactions [13]. These include holding further ICl,
consulting dermatologist, intravenous (methyl) prednisolone,
admittance to BU, consider intravenous immunoglobulin,
and cyclosporine as well as optimal intensive supportive and
multidisciplinary care. The use of immunomodulating drugs,
and in particular corticosteroids, in treatment of classical SJS/
TEN has been debated, but resent studies suggest beneficial
effect of moderate-high dose corticosteroid therapy if given
early in the course of SJS/TEN [14,15]. Infliximab is not specif-
ically mentioned in the ASCO, ESMO, or NCCN treatment
guidelines for SJS/TEN. Treatment with TNF alpha inhibitors
infliximab and etanercept show promising results in reports
raging from case series to RCTs of classical SJS/TEN, but opti-
mal dosing regime and clinical use remains to be further
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elucidated [16]. Use of infliximab for immunotherapy induced
SJS/TEN has been reported [4]. Of note, safety of anti-TNF-
alpha therapy in patients with malignancy is a concern, espe-
cially in curative Stage 3 patients, and needs to be addressed
in further studies.

Recently, the use of immunomodulating drugs, such as
prednisolone [17], antibiotics [18], and acetaminophen [19],
has been associated with impaired efficacy from immuno-
therapy and should be used with care. These drugs, in par-
ticular prednisolone, are nevertheless indispensable in the
setting of potentially life threatening adverse reactions from
immunotherapy.

Although disputed [20], it has been suggested that
immunotherapy induced SJS/TEN differ from classical SJS/
TEN by late onset, mild initial morphologic presentation and
rare ocular involvement [21]. A two-hit mechanism was sug-
gested, whereby ICI reduces immune tolerance and induces
sensitivity to subsequent drugs. Both our patients had a
second potential culprit drug and Patient 1 had relatively
mild initial symptoms. Both experienced ocular involvement.
Clinically and by histopathology our two cases were
regarded and treated as classical TEN. Classical TEN is most
frequently triggered by NSAIDS, anti-epileptic drugs and cer-
tain antibiotics [22]. Interestingly, Zhu et al., reported that
mortality rates among ICl related cases seem to be higher
when compared with SJS/TEN caused by other drugs [5].
Some of this effect might be due to age and comorbidity,
but the majority of the patients treated with ICI are in ECOG
0-1. This indicates that ICI contribute to the onset of SIS/TEN
as well as to the seriousness of the course.

Conclusion

ICl is used in the treatment of a steadily increasing number
of cancers, many of which suffered from a desperate lack of
effective treatment before the immunotherapy era. Although
SJS/TEN are rare complications to ICl treatment, the high
mortality rates, prolonged morbidity and need of intensive
care unit admissions, demand further investigation into the
underlying pathophysiological mechanisms, predictive bio-
markers and risk factors as well as optimal treatment strat-
egies. Our cases underline the importance of early
establishment of a multidisciplinary team to implement
causal treatment as well as symptomatic and life support-
ive treatment.
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