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ABSTRACT

Immune checkpoint inhibitors (ICIs) have revolutionized the
treatment paradigms for a broad spectrum of malignancies.
Because immune checkpoint inhibitors rely on immune reac-
tivation to eliminate cancer cells, they can also lead to the
loss of immune tolerance and result in a wide range of phe-
nomena called immune-related adverse events (irAEs). At
our institution, the management of irAEs is based on multi-
disciplinary input obtained at an irAE tumor board that

facilitates expedited opinions from various specialties and
allows for a more uniform approach to these patients. In
this article, we describe a case of a patient with metastatic
urothelial carcinoma who developed a maculopapular rash
while being treated with a programmed death-ligand 1 inhib-
itor. We then describe the approach to management of der-
matologic toxicities with ICIs based on the discussion at our
irAE Tumor Board. The Oncologist 2019;24:4–8

KEY POINTS

• Innocuous symptoms such as pruritis or a maculopapular rash may herald potentially fatal severe cutaneous adverse
reactions (SCARs); therefore, close attention must be paid to the symptoms, history, and physical examination of all
patients.

• Consultation with dermatology should be sought for patients with grade 3 or 4 toxicity or SCARs and prior to resump-
tion of immune checkpoint inhibitors for patients with grade 3 or higher toxicity.

• A multidisciplinary immune-related adverse events (irAE) tumor board can facilitate timely input and expertise from
various specialties, thereby ensuring a streamlined approach to management of irAEs.

INTRODUCTION

Evasion of immunosurveillance by upregulation of immune
checkpoint pathways is a crucial step in carcinogenesis;
therefore, inhibiting these axes by utilizing monoclonal
antibodies has proven to be a successful therapeutic strat-
egy for a wide range of malignancies. Because immune
checkpoints play a physiologic role in immune homeostasis,
unbridled immune activation with immune checkpoint
inhibitors (ICIs) can result in a broad spectrum of immune-
related adverse effects (irAEs) that resemble autoimmune
disorders in their clinical presentation.

Because of the broad spectrum of organ systems that
can potentially be involved, a multidisciplinary approach is
key to optimal medical management of irAEs. At Cleveland
Clinic, we conduct a monthly irAE tumor board at which
patients with challenging irAEs are discussed among oncolo-
gists, endocrinologists, rheumatologists, pulmonologists, der-
matologists, pathologists, gastroenterologists, hepatologists,
neurologists, ophthalmologists, and others depending on the
organ system involved. The goal of this tumor board is to not
only obtain timely input from all specialties for management
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of complex cases but to also use the cumulative clinical experi-
ence to create a unified approach to treatment of irAEs.

In this article, we describe a case of a patient with
urothelial carcinoma who developed a rash after treatment
with atezolizumab and the diagnostic workup and manage-
ment of dermatologic toxicities from ICIs based on input
from our irAE tumor board.

PATIENT STORY
A 52-year-old man presented with gross hematuria and
was diagnosed with high-grade muscle-invasive urothelial
carcinoma. He received neoadjuvant chemotherapy with
gemcitabine and cisplatin followed by robotic-assisted lapa-
roscopic radical cystoprostatectomy and bilateral pelvic
node dissection. Ten months later he was found to have
metastatic disease to the bone and was started on atezoli-
zumab. Twelve weeks into treatment, he developed a dis-
seminated rash. He reported no fever, chills, recent
infections, myalgias, arthralgias, ocular discomfort or pho-
tophobia, odynophagia, or dysuria at the time.

Pertinent medical history was notable for coronary artery
disease, atrial fibrillation, and seizures. The patient reported
no personal or family history of autoimmune conditions.
Other medications included levetiracetam, hydromorphone,
aspirin, clopidogrel, mirtazapine, and venlafaxine, which he
had been taking for at least 6 months prior to the onset of
the rash.

On examination, he was noted to have a grade 3 rash
(per Common Terminology Criteria for Adverse Events, ver-
sion 5) involving the entire back, both arms, legs, palms,
and soles. The rash was pruritic and painful and consisted
of erythematous well-demarcated scaly papules and pla-
ques, with focal erosions and crusts. On the hands and
plantar aspect of the feet the plaques also had a thick
adherent scale (Fig. 1). There were no visible mucosal
lesions or ocular involvement on examination. The rest of
the physical examination was unremarkable.

Laboratory examination revealed a normal white blood
cell count with a normal differential count. Renal and

hepatic function tests were within normal limits. The
patient was evaluated by a dermatologist and underwent a
punch biopsy. Atezolizumab was held because of concern
for a dermatologic irAE.

IRAE TUMOR BOARD

Clinical Presentation
The leading differential diagnoses based on our patient’s
clinical presentation were psoriasiform dermatitis or cuta-
neous toxicity from atezolizumab.

Dermatologic irAEs are the most common irAE
reported and can be seen in 37%–70% (all grade) of
patients treated with ipilimumab and 17%–37% of those
treated with programmed cell death protein/ligand
1 inhibitors [1]. Of these, 1%–3% of patients have grade
3 or higher toxicity.

Time to onset of cutaneous toxicities of ICIs can vary
between 2 weeks to several months into treatment [2, 3].
The most common clinical presentation is a maculopapular
rash and/or pruritus [4], often starting on the trunk and
spreading peripherally, usually sparing the face.

Curry et al. categorized dermatologic toxicities of ICIs
into four broad groups: inflammatory, immunobullous, sec-
ondary to alteration of keratinocytes, and those due to
alteration of melanocytes [4]. Inflammatory rashes are the
most common and can manifest as dermal hypersensitivity
reactions, acneiform, exfoliative, psoriasiform lesions, or
severe cutaneous adverse reactions (SCARs) such as DRESS
(drug reaction with eosinophilia and systemic symptoms),
SJS/TEN (Stevens-Johnson syndrome/ toxic epidermal
necrolysis) or AGEP (acute generalized exanthematous pus-
tulosis). Mucosal involvement may manifest in the form of
oropharyngeal sores, odynophagia, painful bowel move-
ments, ocular discomfort, photophobia, or sores in the
nares or perineum. A positive Nikolsky sign, in which
sloughing of the skin is observed when friction is applied
parallel to the skin surface, is a harbinger of SJS/TEN and bul-
lous pemphigoid (BP). Unlike BP, SJS/ TEN characteristically

Figure 1. Disseminated rash 12 weeks into treatment with atezolizumab.
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involves mucosal surfaces and may be accompanied by
fever and other constitutional symptoms. Blisters in BP
induced by ICIs may persist for some time despite discon-
tinuation of immunotherapy.

Rashes from alteration of the keratinocytes can present
as Grover’s disease or seborrheic keratoses. Alteration of
melanocytes can lead to vitiligo [5–7], repigmentation of
hair [8], or tumoral melanosis. Vitiligo is most commonly
seen in patients with melanoma, probably because of
shared antigens among melanoma cells and melanocytes
[9]. Vitiligo tends to be symmetric and bilateral in distribu-
tion and irreversible.

Other less frequently reported cutaneous toxicities
include granulomatous reactions that resemble sarcoidosis
[10–12], dermatomyositis [13, 14], vasculitis [15, 16], Sjog-
ren’s-like syndrome [15], Sweet’s syndrome, alopecia [17],
and skin and hair textural changes [18].

Histopathology
The punch biopsy from our patient’s skin lesion showed
superficial and deep perivascular and interstitial lympho-
plasmacytic infiltrates. Interface dermatitis was present
with apoptotic keratinocytes, vacuolization of the dermal-
epidermal junction, melanoderma, and reactive keratino-
cyte atypia (Fig. 2).

Despite the varied clinical presentation of cutaneous
toxicities with ICIs, histology from these lesions often
shows a lichenoid reaction or interface pattern [19]. Kera-
tinocytes act as antigen-presenting cells to infiltrating T
cells. This interaction with cytotoxic T cells is physiologi-
cally regulated by immune checkpoint pathways. Dysregu-
lation of immune tolerance due to ICIs results in
unbridled T-cell infiltration leading to keratinocyte injury
[20]. A varying degree of infiltration by eosinophils [21]
and peripheral eosinophilia [22, 23] has also been previ-
ously described.

Of the relatively less common nonlichenoid patterns, a
sizeable proportion of patients have either a psoriasiform
or urticarial type of reaction on histology. Bullous pemphi-
goid is characterized by a subepidermal cleft and linear

deposits of IgG and complement 3 at the basal membrane
zone evident upon direct immunofluorescence.

Diagnostic Workup and Management
Our patient was evaluated by a dermatologist, and a thor-
ough evaluation did not reveal any other etiologies for his
rash. Atezolizumab was held because of the severity of the
rash (involving >70% of the body surface area). He was
started on oral prednisone 1 mg/kg per day along with an
antihistamine, emollients, and topical 0.1% triamcinolone
acetonide ointment. He failed to respond to initial treat-
ment over a period of 10 days and was subsequently trea-
ted with intravenous (IV) methylprednisolone at 1 mg/kg
per day for 5 days followed by a gradual prednisone taper
over 4 weeks. Although there are no published guidelines
on how long to try oral steroids before switching to IV, we
feel that 7–10 days is more than sufficient time to see
improvement.

For patients who develop a cutaneous adverse reaction
to ICIs, a thorough review of the history and medication list
and a detailed physical examination including an evaluation
of the mucosal surfaces must be performed. Other labs
may be performed based on the clinical presentation:
hepatic and renal function tests for patients with systemic
involvement such as DRESS; antinuclear, anti-Ro, anti-La,
ds-DNA antibodies for those with suspected autoimmune
conditions such as lupus or dermatomyositis. Serum
enzyme-linked immune sorbent assay (ELISA) for the
pathognomonic antibodies to BP180 and BP230 can be per-
formed to confirm the diagnosis of bullous pemphigoid
[24, 25]. A skin biopsy can be useful in patients in whom
an alternate diagnosis is being considered, for rashes that
are resistant to initial treatment and for patients with sus-
pected SCARs.

ICIs should be held for grade 3 or higher cutaneous tox-
icity, symptomatic bullous dermatosis, or SCAR of any
severity. Pruritis can often be managed with systemic anti-
histamines along with alcohol-free emollients, topical corti-
costeroids, cold compresses, or oatmeal baths [3]. If the
above strategies are unsuccessful, doxepin or aprepitant

Figure 2. Punch biopsy of a skin lesion. Biopsy revealed superficial and deep perivascular and interstitial lymphoplasmacytic infil-
trate. Interface dermatitis with apoptotic keratinocytes, vacuolization of the dermo-epidermal junction, and reactive keratinocyte
atypia were also noted.
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may be useful to relieve pruritis [26]. For patients with
photosensitive rashes, a broad-spectrum sunscreen should
be applied to exposed areas every 2 hours in addition to
protective clothing.

The management of grade 1 or 2 inflammatory rashes
with immune checkpoint inhibitors usually includes topical
mild to moderate potency corticosteroids. For patients with
grade 2 rash that does not improve with these measures,
consider holding ICI and initiating high-potency topical cor-
ticosteroids along with 1 mg/kg prednisone tapered over
4 weeks. Immune checkpoint inhibitors should be withheld
until the rash improves to grade 1. For resistant or grade
4 rash, dermatology should be consulted, and treatment
with IV methylprednisolone dosed at 1–2 mg/kg with a
gradual taper should be considered. Additional immuno-
suppression may be considered with infliximab, mycophe-
nolate mofetil, or cyclophosphamide [3].

For bullous dermatoses, any symptomatic bullae should
be considered at least grade 2, and ICI should be held.
Management consists of aggressive wound care with petro-
leum ointment and bandages and close monitoring and
treatment of superimposed infections. In addition, high-
potency topical corticosteroids with a low threshold to
start systemic steroids—prednisone 1 mg/kg for grade
2 toxicity and methylprednisolone 1–2 mg/kg for grades
3 and 4—are recommended. In some patients, rituximab
has been used successfully and may allow for shorter
courses of steroids [27].

SCARs are rare but potentially fatal, and ICIs must be
discontinued regardless of severity. All SCARs are consid-
ered to be grade 2 or higher [1]. For grade 2 toxicity
(involving 10%–30% of body surface area [BSA] with sys-
temic symptoms, lymphadenopathy, or facial swelling),
topical treatments such as emollients, medium- to high-
potency topical corticosteroids, and oral antihistamines
should be initiated. Oral prednisone at a dose of
0.5–1 mg/kg tapered over 4 weeks may be considered for
more severe or refractory cases. Any evidence of skin
sloughing/blistering or mucosal involvement should be con-
sidered a grade 3 (<10% BSA) or grade 4 (≥10% BSA
involved, other organ involvement as seen with DRESS)
adverse event. Such patients should be admitted to a burn
unit or intensive care unit. Diligent wound care of involved
surfaces along with topical emollients and high dose topical
corticosteroids is imperative. Supportive care should
include monitoring of fluid and electrolyte balance, pain
control, and monitoring for and treating superimposed
infections. Dermatology should be consulted to guide
therapy for these patients, and other specialties may be
consulted for mucosal involvement. High-dose IV methyl-
prednisolone at 0.5–1 mg/kg per day (for grade 3) and
1–2 mg/kg per day (for grade 4) should be initiated and
tapered gradually over 4 weeks. For patients who fail to

respond to high dose steroids or those with severe reac-
tions, treatment with IV immunoglobin or cyclosporine
may be considered.

PATIENT UPDATE

Our patient noticed a significant improvement in his rash
with IV methylprednisolone, and his rash resolved by week
3 of his prednisone taper. Once his rash improved to grade
1, atezolizumab was resumed. He received three additional
cycles of atezolizumab without any recurrent dermatologic
toxicity or additional irAEs. Unfortunately, he developed
progressive disease and opted against additional systemic
therapy.

IMPLICATIONS FOR CLINICAL PRACTICE

Dermatologic toxicities are common with immune check-
point inhibitors and are often mild to moderate in severity.
Although a majority of cutaneous reactions resolve with
interruption of ICIs and topical therapies, higher-grade tox-
icities or SCARs require immunosuppression. Certain der-
matologic irAEs such as vitiligo may be irreversible, and
patients should be informed about the associated risk prior
to initiating ICIs. Emerging data suggest that the develop-
ment of irAEs is associated with objective tumor responses
and improved survival outcomes [28, 29]. It is therefore
imperative that we treat irAEs effectively while minimizing
interruption of therapy with ICIs, because patients who
develop irAEs appear to be more likely to derive benefit
from continued treatment.
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