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ABSTRACT

Immune checkpoint inhibitors have shown efficacy in the treatment of different cancers by stimulating
the antitumoral activity of the patient’s immune system, representing a major breakthrough in the field of
cancer therapy. Monoclonal antibodies including anti-cytotoxic T-lymphocyte-associated protein 4, anti—
programmed cell death protein 1 and its ligand inhibitors have been approved for advanced melanoma
among other solid cancers. Although immunotherapy demonstrated a good safety profile, a new spec-
trum of multisystemic immune-related adverse events has been recently reported due to their use.
Cutaneous reactions represent one of the leading adverse events, often reported in literature as “skin
rash”, and rarely further characterized in distinct dermatologic entities. Herein we describe the distinctive
cutaneous rashes occurring during immunotherapies for advanced melanoma, discussing implications in

the treatment management.

Introduction

The introduction of immunotherapy has established
a milestone in the treatment of several cancers, and novel
anticancer therapies targeting immune checkpoints (ICs) path-
ways have shown remarkable clinical activity.' The upregula-
tion of ICs and their ligands in several cancers, associated to
the ICs role in tumor immune evasion has led to the develop-
ment of new agents blocking the interaction between ICs and
their ligands. Both cytotoxic T-lymphocyte-associated protein-
4 (CTLA-4) and programmed cell death protein-1 (PD-1)
belong to the class of negative key regulators of T cell-
activation, modulating cellular mechanism of priming, activa-
tion and proliferation.' The main biological activity of
immune-checkpoint inhibitors (ICIs) is to revert the immune-
inhibitory tumor microenvironment balance toward a pro-
inflammatory state mediating the activation of a cellular
immune response addressed to specific tumor antigens."”
The use of ICIs is increasing among different cancer types®™>
including advanced melanoma;® however, their use is asso-
ciated to nonspecific immune activation leading to possible
different immune-related adverse events (irAEs).” Cutaneous
irAEs (irCAEs) are one of the most commonly reported
immune side effects in patients treated with ICIs, either anti-
CTLA-4 (ipilimumab, 43%-45% of the patients) or anti-PD-1
(nivolumab and pembrolizumab in 34%) usually develop early
in the course of treatment, within the first 2-8 weeks after
initiation.** Overall irCAEs represent more than 30% of all
AEs, especially skin rash, pruritus, and vitiligo,” more likely
occuring during combined therapy (anti-CTLA-4 and anti-PD
-1) rather than monotherapy.'® The Common Terminology
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Criteria for Adverse Events (CTCAE) classification is com-
monly used to evaluate the severity of the irCAE. This scale
considers physical manifestations and their psychosocial
impact for the patient, ranging from 1 to 5, where grade-1
indicate a mild reaction and grade-5 the patient’s death due
to irCAE. The onset of irAEs may strongly impair patient’s
quality of life, worsening functional scores and increasing
symptoms burden, like fatigue, aching joints and aching
muscles.'*'? The generic term “skin rash” has been widely
used so far to define very different skin reactions without
further distinctions of single dermatologic entities; clinical
and histopathological findings were partly reported in different
case reports or expert opinions.>'* Chronic lichenoid interface
dermatitis and spongiotic dermatitis represent the most com-
mon histological reported diagnoses in case of irCAEs in mel-
anoma patients according to the literature, reflecting acute or
chronic inflammation associated with variable epidermal
changes.'*'> We report the main distinct dermatologic entities
indicated so far as “skin rash”, describing clinical and histologic
features, with a proposal therapeutic management.

Type of skin manifestations

Maculopupular rash (MPR)

Represents the most prevalent irCAE observed during ICIs
therapy, with a higher incidence during anti-CTLA-4 therapy
(49-68%) compared to anti-PD-1 monotherapy (20%).216:17
MPR is clinically characterized by multiple pruritic erythema-
tous macules and papules (Figure A1) coalescing in plaques,
slightly palpable, which typically develop on trunk and
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extensor surfaces of the extremities, sparing the face 31819

Cutaneous lesions are usually associated with pruritus but
can be asymptomatic and sometimes show an exacerbation
after each cycle of treatment."* The onset of MPR usually
occurs early in the course of treatment, within 3-6 weeks
after the initial dose, often appearing as the first cutaneous
adverse reaction;® however, the timing of this skin eruption
can vary between 3 weeks and 2 years after ICI starting date.®
They are often self-limited and easily managed with topical
corticosteroid."® The clinical presentation of MPR may resem-
ble exanthema-like drug eruptions due to antibiotics, therefore
an accurate differential diagnosis is fundamental.!* Moreover,
it is important to consider that pruritic maculo-papular erup-
tion can be rarely the initial manifestation of blistering disease,
including bullous pemphigoid (BP), DRESS syndrome or the
more severe skin reactions Steven-Johnson syndrome and toxic
epidermal necrolysis. Patients developing erythroderma,
mucositis, blisters, localized tenderness or swelling and skin
pain in a clinical scenario of fever, lymphadenopathy and
eosinophilia, should be carefully assessed, monitored and
promptly treated.”® Reports on the development of BP during
ICI have been rapidly increasing, leading to a better recogni-
tion and management of this entity.*"*?

The therapeutic strategies of MPR (Figure A2) are based on
the severity of the ICIs-related: grade 1-2 MPR are managed
with mid- or high-potency topical corticosteroids without
interrupting or changing immunotherapy dose. Severe skin
manifestations (grade 3-4) generally require systemic corticos-
teroids (prednisone 0.5-1 mg/kg/day) and ICIs should be with-
held until rash is grade 1 or less.”** Recurrences of MPR with
high-grade toxicity require ICI treatment discontinuation.**

Lichenoid eruption (LE)

Is a common irCAE which develops in 24% to 30% of cases
developing during ICIs treatment, particularly PD-1
inhibitors,”>*® with a mean latency from the initial dose of
4-18 months.””*® Lichenoid lesions exhibit clinical aspects of
violaceous scaly papules, pruritic hypertrophic plaques or
patches, with a focal or generalized distribution. Less fre-
quently, skin lesions are distributed exclusively to palmoplan-
tar areas or mucosal folds®'*'® and therefore physical
examination of oral and genital mucosae is recommended.
Histologic findings of skin biopsies demonstrate a typical
band-like lymphocytic infiltrate at the papillary dermis with
large number of eosinophils and epidermal orthokeratosis®’
(Figure A3). In lichen planus-like reaction due to immu-
notherapies, the histologic detection of parakeratosis, spongio-
sis, and eosinophils could facilitate the distinction of this
lichenoid drug reaction from a typical lichen planus, but the
disclosure of these features is not mandatory for a definite
diagnosis.'> LE is usually treated with topical or systemic
corticosteroids, with an initial dose varying depending on the
grade and clinical severity and is tapered slowly over 4-6 weeks
if clinical improvement is shown.*** Palmoplantar manifesta-
tions can be treated with phototherapy, either UVA or narrow-
band UVB.">'® It is well-known that high doses of systemic
steroids, as well as other immune-modulating agents should

not be concomitantly used with immunotherapy, because of
the risk of downgrading the therapeutic potency of ICIs. Given
that LE is not life-threatening even when >30% BSA, preferably
oral retinoids (adopted from classic lichen planus treatment
recommendations) + phototherapy could be prescribed before
high doses of systemic steroids trying to avoid the delaying or
discontinuation of ICIs (Figure A2). In cases of severe corti-
costeroid-refractory cutaneous lesions, other systemic options
such as cyclosporine (2-3 mg/kg/die), methotrexate (single
15 mg dose) and anti-TNF alpha should be considered as third-
line therapies withholding or discontinuing immunotherapy
until toxicity grade <1 or <2 without symptoms *’’
(Figure A2).

Psoriasiform rash

Has been frequently reported as a cutaneous adverse event
during ICIs, appearing 5 to 10 weeks after the first dose of
the drug. Patients with a previous history of psoriasis may
show an even earlier onset.”®*> Although psoriasiform rash
may clinically appear in different clinical subtypes, plaque
psoriasis with well-defined erythematous and scaly papules/
plaques over extensor extremities is the most frequent; plaques
located on the mammary folds and inguinal regions (so called
inverse psoriasis), seborrheic plaques on the face and scalp,
palmoplantar keratotic plaques, pustular psoriasis and general-
ized guttate papules have been also observed during ICIs treat-
ment. Nails can be involved with clinically typical psoriatic
signs as thickening, crumbling, pitting.>> Psoriatic arthritis
can also occur, even in setting of a negative personal or family
history of psoriasis.”>** In case of unsatisfactory response to
topical corticosteroids, traditional systemic therapies such as
acitretin, apremilast and methotrexate are recommended prior
to systemic corticosteroids, in order not to impair the efficacy
of ICIs drugs (Figure A2), as well as flares of psoriasis upon
steroids discontinuation. In addition, biological drugs (anti-
TNF alpha, anti-IL-17 and anti-IL-23) can be effective in case
of psoriatic lesions refractory to traditional systemic
treatments.”>>*

IL-17 inhibitors may act as an additional immunotherapy
risk factor for the development of colitis as severe irAE, thus
IL-17 inhibitors tend not to be recommended as first-line
biologic treatment in case of severe psoriatic reaction.
Opposed to that, anti-TNF alpha agents are prescribed in
combination with ICI in patients at risk for colitis.”> In
a more holistic management approach anti-IL-17 drugs should
be at least recommended after failure or IL-23. Indeed, based
on the literature and our experience, the use of drugs targeting
IL-23 and IL-17 in refractory psoriatic patients should be pre-
ferred to anti-TNF-alpha agents regarding efficacy.”*

Xerotic/eczematous rash

Is a frequent cutaneous adverse event with both anti-CTLA-4
and anti-PD-1 agents, generally exhibiting a widespread dis-
tribution on the trunk and extremities.”® Eczematous reactions
consist of multiple erythematous scaly papules, sometimes
arising in the form of localized patches/plaques, nummular
plaques or dyshidrotic vesicles. This type of skin reaction is
often misdiagnosed and clinically included in maculopapular



or lichenoid rashes, thus, a diagnostic biopsy is needed in any
case of clinical doubt. In a cohort of patients affected by
different advanced malignancies, namely lung cancer, renal
cell carcinoma, urothelial carcinoma and melanoma, the
onset of rash/eczema was observed in 60.7% cases of advanced
melanoma, with anti-CTLA-4 (ipilimumab) administration
being associated to a higher incidence cutaneous toxicity,
while anti-PD-1 (nivolumab) blocker was mainly involved in
the development of more severe cases.”® Hwang et al. evaluated
82 patients treated with anti-PD-1 therapy for metastatic mel-
anoma proving a significant tendency of eczema to appear in
combination with vitiligo.”” Histologic examination of skin
affected areas revealed epidermal spongiosis, and perivascular
CD4 + T-cell infiltrates with eosinophils. Treatment of ecze-
matous rash includes the use of topical corticosteroids or
a combination of antihistamines and topical steroid.*

Neutrophilic dermatoses

Encompass a heterogeneous group of diseases unified by the
predominance of neutrophils as assessed by histologic exam-
ination, and a close association to both hematological and solid
malignancies, as well as infections, autoimmune disorders, or
as adverse event of drugs or idiopathic entity.”® To the best of
our knowledge, the onset of a neutrophilic dermatosis as
a cutaneous adverse event of ICIs in the treatment of advanced
melanoma is relatively rare and based upon single case-
reports.” Sweet’s syndrome is an irCAE belonging to this
group. Five patients presenting this cutaneous condition after
treatment with ipilimumab for metastatic melanoma have been
described,**** estimating a median and average interval to
clinical onset of 8.9 weeks (SD = 3.38 within a range of
6-12 weeks), after the first administration. Complete regres-
sion was achieved with oral/intravenous administration of
corticosteroids in all cases (one patient received dapsone
simultaneously), without recurrence of symptoms. Three of 5
cases reported a permanent discontinuation of the involved
checkpoint inhibitor, while one case described a class switch to
anti-PD-1 (nivolumab) following complete resolution of
Sweet’s syndrome.

A single case of pyoderma gangrenosum (PG) was seen in
one patient with metastatic melanoma treated with ipilimumab
16 weeks after the first dose of the drug.*> PG had a peristomal
localization well treated with a simultaneous administration of
steroids and immunosuppressant (infliximab), after relapsing
with only high-dose systemic steroids (200 mg twice daily).*’
The definitive interruption rather than a resumption of the
causative drug was unreported.

The development of pustular eruptions during ICIs treat-
ment in melanoma patients, was rarely reported including two
cases of acute generalized exanthematous pustulosis (AGEP),
one case of acute localized exanthematous pustulosis (ALEP)
and one cases of intracorneal pustular drug eruption.**™*
Median interval time of development of cutaneous lesions
was 9 weeks (SD = 3.4 with a range of 3.3-12 weeks), that is
later than other more frequent irCAEs. Both cases of AGEP
were treated with either topical or systemic corticosteroids,
choosing a loading dose of 50 mg/day oral prednisone or
120 mg/day oral prednisolone followed by a slowly tapering
down, thus achieving a complete clinical resolution. In the case
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of ALEP, an improvement was observed using intermittent
topical steroid (betamethasone dipropionate) after 4 months
follow-up evaluation, instead of a more rapid resolution
reported in the management of intracorneal pustular drug
eruption, through a 4 week course of topical therapy (beta-
methasone valerate). Of note, cases of ALEP and intracorneal
pustular drug eruption were treated without discontinuing
checkpoint inhibitors and in one of two mentioned reports of
AGEP a pharmaceutical switch from anti-CTLA-4 to anti-PD
-1 (pembrolizumab) drug, after completing steroid tapering,
was chosen.

Other less common reported immune-related skin rash

- Urticarial lesions have been mainly observed as prodromic
signs of bullous eruptions.'>'® Moreover, two reports
described the development of a localized angioedema second-
ary to ICI. In details, one case was related to nivolumab and
occurred after 20 weeks of therapy,” while the other case was
associated with ipilimumab occurring relatively early during
treatment, i.e. after the third infusion of the drug (9 weeks).
A short course of systemic corticosteroids and the discontinua-
tion of the involved drug allowed a gradual and complete
resolution of the clinical signs.”””"

- Grover’s disease has occasionally been reported during ICIs
treatment.”>>* Skin lesions consist of small pruritic, poly-
morphic, papulovesicular lesions distributed on the trunk,
back, and extremities. Histologic examinations show acantho-
lysis with or without dyskeratosis. Cutaneous rash is usually
self-limited and should be managed symptomatically. The
treatment is based on topical corticosteroids, phototherapy
and topical or oral retinoids for more severe or refractory
cases.”

- Dermatomyositis is an autoimmune disease characterized
by distinctive skin eruption and symmetrical proximal muscle
weakness. Immunotherapy-induced dermatomyositis ~ is
a rarely reported adverse event.’®” Given its frequent para-
neoplastic nature, an accurate differential diagnosis including
medical history of the patient, history of the disease, multi-
system involvement, detection of specific antibodies, suggestive
imaging, muscle/skin biopsy, neoplastic cells activity, is funda-
mental in terms of prognosis and choice of therapeutic
approaches. Dermatomyositis eruption is typically character-
ized by reddish-purple skin rash on or around the eyelids
(heliotrope rash), painful erythematous papules on bilateral
dorsal hands and plaques symmetrically distributed on sun-
exposed areas, associated to muscle weakness in the proximal
upper and/or lower extremities.”” Treatment with intravenous
immunoglobulins was preferred to systemic corticosteroids in
most reported cases, also representing a steroid-sparing ther-
apy option. Notably, patients who have been restarted on ICI
therapy after developing dermatomyositis experienced
a recurrence of the skin lesions, however this kind of irCAE
has been correlated to a better oncologic treatment outcome.’®

- Sarcoidosis like reaction (SLR) has been described during
treatment with ICIs in melanoma patients.””° SLR usually affects
the lungs, lymph nodes and skin, and typically improves after
discontinuation of ICL®" Cutaneous lesions are characterized by
erythematous/violaceus nodules and plaques, asymptomatic or
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sometimes painful, usually located on the extremities. SLR may
also arise as erythema nodosum-like or lupus-like lesions.
Histology typically shows ill-defined non-caseating granulomas
involving the entire dermis, nevertheless lesional skin can show
nonspecific histologic signs associated with systemic sarcoidosis.
The cutaneous lesions as well as lymph nodes can mimic cancer
metastasis at the functional nuclear medicine imaging (PET
scan), thus a correct diagnosis is required. The majority of
SLR cases was successfully treated with topical high-potent corti-
costeroids, but a significant proportion of patients discontinued
ICIs because of the lungs or lymph nodes involvement.®*

Conclusion

A variety of irCAE may occur during immunotherapy treatment.
Cutaneous lesions greatly differ in terms of clinical aspects and
degree of severity. A dermatologic evaluation would be recom-
mended before the first dose of immunotherapy, due to the
possibility of drug making a preexisting dermatosis worse
(Figure A2). The most frequent skin manifestations during immu-
notherapy include maculopapular rash, psoriasiform and liche-
noid eruptions; they are usually mild and can be successfully
treated with topical corticosteroids, but more diffuse and/or exfo-
liative patterns may need cancer treatment interruption. Indeed,
the pruritic maculopapular and xerotic skin rashes can also repre-
sent the initial manifestation of a more characteristic skin disorder
induced by ICIs, including psoriasis, bullous pemphigoid or neu-
trophilic dermatoses. In very few cases, initial skin rash can
quickly worsen into a severe cutaneous drug reaction (Steven
Johnson Syndrome, Toxic Epidermal Necrolysis).”* As opposed
to other organs’ irAEs (e.g. hypophysitis, pneumonia) and with
the exception of Toxic Epidermal Necrolysis and bullous disor-
ders for the skin, life-threatening cutaneous toxicity is extremely
unlikely even in the scenario of skin rashes >30% BSA; thus,
depending on the patient’s profile (symptomatic or not) and the
skin lesions phenotype, maintenance of immunotherapy is poten-
tially feasible.”> The term “skin rash” frequently used in clinical
trials is too vague and unprecise and should be avoided; it is
probably due to the fact that patients are not routinely seen and
systematically subjected to a full-body skin examination by
a dermatologist. Given the frequency of the irCAEs and their
impact on treatment course, dermatologists have an important
role in evaluating and managing skin toxicities, including skin
biopsies for any atypical, severe, persistent, recurrent or poorly
tolerated rash. In addition, each skin disease may require specific
treatment recommendations. In literature there are multiple
guidelines based on the severity of the skin rash,* but not so
many based on different types of reactions. Few authors high-
lighted the possible different management of the cutaneous skin
rashes occurring during ICI treatment.®'>'® Hereby we reviewed
the different irCAEs which have been indicated as “skin rash” and
emphasized the importance of a complete and accurate dermato-
logical diagnosis of each irCAE particularly for treatment decision,
including the possibility to not discontinue the ICI in case of
maculopapular mild or moderate reaction, the use of local field
directed therapies for most types of skin reactions, the predilection
of specific systemic agents instead of systemic corticosteroids.
Thus, increased awareness and early recognition of the specific
skin reaction could lead to a prompt and effective management

reducing the need for unnecessary immunotherapy interruption
improving oncological outcome.
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Appendices

Figure A1. Cutaneous immune-related adverse events usually reported as “skin rash”: A maculopapular rash; B lichenoid reaction; C psoriatic rash; D neutrophilic rash;
E Grover’s disease.
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Figure A2. Management of patient with immune-related skin rash and specific suggestions based on type of irCAE. Abbreviations: irCAE immune-related cutaneous
adverse event; MTX methotrexate; MPR maculopapular rash, SRL sarcoidosis like reaction; ICI immune-checkpoint inhibitor

Figure A3. A Lichenoid-like changes with superficial perivascular T-cell infiltrate (hematoxylin-eosin stain, 10X magnification); B marked spongiosis, lymphocytic
infiltrate at the papillary dermis with eosinophils and epidermal orthokeratosis (hematoxylin-eosin stain, 20X magnification).



	Abstract
	Introduction
	Type of skin manifestations
	Maculopupular rash (MPR)
	Lichenoid eruption (LE)
	Psoriasiform rash
	Xerotic/eczematous rash
	Neutrophilic dermatoses

	Other less common reported immune-related skin rash

	Conclusion
	Acknowledgments
	ORCID
	Declaration of Interest
	References
	Appendices

