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Case #3: History

e 52 year-old-female with a history of stage IV
metastatic melanoma of the hard palate

e Started on a clinical protocol with ipilimumab (anti-
CTLA-4 therapy: 50 mg every 6 weeks) and
pembrolizumab (anti-PD-1 therapy: 200 mg every 3
weeks)

* Four days after initiating treatment, she developed a
new, intensely itchy rash on her chest, back and
extremities (no oral mucosa involvement)



Physical Examination

Diffuse erythematous to violaceous
papules that coalesced into plaques




Histologic Features

* Hyperkeratosis, acanthosis, wedge-shaped
hypergranulosis, saw-tooth pattern rete ridges, and

dyskeratotic cells

* A dense band-like lymphohistiocytic infiltrate, colloid
bodies, melanophages and rare eosinophils
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Differential Diagnosis

l. Lichen planus
Il. Lichenoid drug reaction




Differential Diagnosis

Lichenoid drug reaction

Features supporting a lichenoid drug

reaction in this case:

= The clinical presentation of a diffuse
skin rash ~4 days after initiation of
immune checkpoint blockade therapy
(ICBT)

" The presence of rare eosinophils

Rt i‘
Wj}vi;:‘ﬂ;t.z i

(
ot



Histologic Features Supporting

a Lichenoid Drug Eruption:

e Parakeratosis
* Spongiosis

* Periadnexal/perivascular
inflammation

e Eosinophils



Lichenoid Drug Eruptions

A well-known response to a variety of medications including
— B-adrenergic blockers
— Antimalarials
— Penicillamine
— Quinine
— Gold-containing substances
— Antihypertensive medications
— Proton pump inhibitors

* Immunoglobulin (Ig) therapy, either with IVIG or monoclonal
antibodies against

— Tumor necrosis factor (TNFa) (e.g., etanercept, adalimumab,
infliximab)

— CD20 (e.g., rituximab, obinutuzumab)



Lichenoid Dermatologic Toxicity (DT)

 The mean onset of lichenoid DT to anti-PD-1/anti-PD-L1 therapy was
84 days (range: 1-266 days)

Lesions most frequently presented on the extremities and trunk as
pustules, papules, and plaques

Multiple 1- to 2-mm erythematous papules and pustules that coalesced into plaques
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Tetzlaff MT et al. Am J Dermatopathol 2017:39



Detailed Histologic Features of the Lichenoid

Reaction to anti-PD-1/PD-L1 Antibody Therapy

The histologic features in patients with
a lichenoid drug reaction are typically
variable in multiple biopsies taken
from different sites:

— May have features of lichen planus

— Other histologic features (spongiosis,
parakeratosis, and eosinophils), not
typical of lichen planus

* Morphologic variation in multiple
biopsies is another histologic clue to a
lichenoid drug reaction.



Detailed Histologic Features of the Lichenoid
Reaction to anti-PD-1/PD-L1 Antibody Therapy
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* A total of 32 biopsies

— A dense band-like lymphohistiocytic
infiltrate (23, 72%)

— Acanthosis (14, 44%)
— Dyskeratosis (12, 38%)
— Eosinophils (12, 38%)

— Cleft formation along the DEJ (4, 13%)
— Lichen planus-like features (4, 13%)

Curry et al. ) Cutan Pathol 2017:44



Management:

Lichenoid Dermatologic Toxicities

* Generally respond well to topical steroids and
antihistamines

* ~8% (2/26) of patients required systemic steroids

 Most of the patients continued to receive ICBT



Follow-up in our Patient

e Subsequently admitted to the hospital for lichenoid
rash and was started on high dose |V steroids with a
transition to oral prednisone that was slowly tapered

* Good response of her metastatic lesions to the
immunotherapy (ipilimumab and pembrolizumab)






Case #4: History

e 73 year-old-female with a history of stage IV metastatic
melanoma of vulva

» Started on a clinical protocol with ipilimumab (anti-CTLA-
4 therapy: 50 mg every 6 weeks) and nivolumab (anti-PD-
1 therapy) 200 mg every 3 weeks)

 ~One month after initiating treatment, she developed
new erythematous macules, papules and blisters on her
cheeks, chest, back and extremities as well as hard palate



Physical Examination
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Intact tense bulla of left upper arm Multiple crusted, eroded and denuded papules




Histologic Features

* A subepidermal blister with superficial and
deep perivascular mixed inflammatory
infiltrate with numerous eosinophils

e Direct immunofluorescence (DIF) studies
show dense, linear IgG immune deposits
along the dermal epidermal junction
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Differential Diagnosis

l.  Bullous pemphigoid (BP)
Il. Bullous drug eruption




Differential Diagnosis

Il. Bullous drug eruption

Features supporting a bullous
drug eruption:
= Timing of the skin lesion iy _
related to drug initiation ;._.:;-:f‘f.?'; ot U
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Ancillary Studies

* Periodic acid Schiff (PAS) stain and an immunohistochemical
study with type IV collagen label the floor of the blister cavity
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Jour et al. J Cutan Pathol 2016:43



Bullous Pemphigus (BP)

One of the most common
autoimmune blistering disorders

Caused by autoantibodies targeting
two main basement membrane

proteins:
— BP230 (a cytoplasmic protein)
— BP180 (a transmembrane protein)

DIF study is highly valuable test in
evaluating immunobullous disorders

lgG and complement C3 deposition in
a linear band at the dermal-epidermal
junction in ~¥96% of cases tested
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Vesiculobullous Drug Eruptions

Secondary to Immunotherapy

e Anti-PD-1 therapy antibody-induced BP can be seen with
— Nivolumab

(mean days after initiation of treatment= 86; range=49-112)
— Pembrolizumab

(mean days after initiation of treatment= 67; range=21-113)

e Rare, but have important clinical implications

* Unclear pathologic mechanisms of BP associated with
anti-PD-1 antibody therapy



Management: Immunobullous

Dermatologic Toxicity (DT)

e Patients who develop an immunobullous DT that
requires more aggressive therapy including systemic
steroids, hospitalization, and withholding of their
ICBT in some cases

* |n certain clinical situations, patients may continue
with their ICBT with close dermatologic surveillance

* The decision on the best management of DT requires
a multidisciplinary approach that is optimal for the
patient



Follow-up for our patient

* Treated with systemic steroids

e Skin and oral lesions improved after discontinuation
of immunotherapy

 Melanoma progressed with widespread metastatic
disease to lung and brain

e Patient passed away with pneumonia and heart
failure



Vesiculobullous Eruptions -

Summary

* Vesiculobullous eruptions are a part of an emerging DT
profile in patients treated with anti-PD-1 antibody
therapy

— with potential for rapid progression and significant
morbidity

* Awareness and early diagnosis of such serious and rare
autoimmune DT is crucial for optimal management,
which may impact cancer therapy



Immune Checkpoint Blockade Therapy
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Immune Checkpoint Blockade

Therapy (ICBT)

* Immunotherapy, targeting monoclonal antibodies (MABs)
— Cytotoxic T-lymphocyte-associated antigen 4 (CTLA-4,
e.g., ipilimumab)
— Programmed cell death 1 (PD-1) receptor (e.g.,
nivolumab and pembrolizumab)
— PD-1 ligand (PD-L1, e.g., durvalumab)

e Restore the host immune function against malignant
tumor cells



Mechanisms of anti-PD-1 and anti-PD-L1

Antibodies on Melanoma Cells

T-cell Melanoma cell T-cell Melanoma cell

Anti-PD-1 antibody
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Cellular effects: Cellular effects:
Inhibition of T-cellresponse Restore T-cellresponse
Immune evasion by melanomacells Immune detection of melanomacells

A) Engagement of PD-1 on T-cell with PD-L1 on melanoma cell inhibits T-cell activation and
allows melanoma cell to escape immune detection

B) Anti-PD-1 antibody (e.g. nivolumab) or anti-PD-L1 antibody (e.g. durvalumab) blocks this
interaction and restores T-cell function, and allowing detection of melanoma cells

Curry et al. ) Cutan Pathol 2017:44



Mechanisms of anti-CTLA-4 Antibody

on T Cells
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Dendritic cell T-cell

Dendritic cell Anti-CTLA-4 antibody T-cell
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Cellular effects:
T-cellinhibition
Maintain self tolerance
Suppression ofimmune response

Cellular effects:
T-cellactivation
Remove immune suppression

* Ipilimumab is a fully human monoclonal IgG1 subtype antibody that blocks CTLA-4
receptors on T cells

* Blockade of the CTLA-4 receptor removes its inhibitory function on T cells and restores
anticancer immune response

Curry et al. ) Cutan Pathol 2017:44



Immunotherapy:

Adverse Effects

* Although the treatment response in patients treated with
targeted immunotherapy was encouraging,

— immune related toxicities were an inevitable consequence of the therapy

Non-cutaneous reactions Cutaneous reactions
(Gl, hepatic, endocrine, pulmonary, (Pruritus, maculopapular rash, vitiligo)

renal and neurological systems)

DT of any type and grade were reported in patients

— 1474/3825 (~39%) treated with anti-PD-1
— 95/556 (~17%) of anti-PD-L1



Immune Checkpoint Blockade Therapy

(ICBT)

— A substantial proportion of patients have immune-related
DT that may require discontinuation of therapy despite
achieving initial clinical response

— Inflammatory dermatoses tend to present within 1-2 cycles
of treatment

— Vesiculobullous reaction can present as late as two years
after drug initiation



Time to Onset of Immune Checkpoint

Associated Side effects (any grade and type)

BP (~11 weeks)
Lichenoid dermatitis (~12 weeks)
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Circles represent medians, and bars indicate ranges

Weber JS, et al. Journal of Clinical Oncology 35, 785-792



Immunotherapy:

Dermatologic Toxicities

* Clinical manifestations:
(1) Maculopapular
(2) Follicular
(3) Pustular
(4) Vesicular
(5) Acneiform eruptions
(6) Exfoliative lesions

* Histomorphologic classification:
(1) Inflammatory
(2) Immunobullous
(3) Alterations of epidermal keratinocytes
(4) Alterations of epidermal melanocytes

Curry et al. J Cutan Pathol 2017:44



Lichenoid/interface and

Immunobullous Skin Reactions

* Anti-PD-1/PD-L1 monoclonal antibodies can be added
to the expanding list of drugs associated with a
lichenoid and vesiculobullous eruption



Conclusion

Despite the remarkable benefits of ICBT therapy, CirAEs may be
significantly affect the quality of life and treatment compliance

Our group found that CirAEs associated with ICBT are responsible for
discontinuation of therapy in approximately 20% of the patients with
irAEs (unpublished data)

While rash and pruritus remain the most common cutaneous
complications, novel DTs such as autoimmune DT continue to
emerge along with increased number of patients, exposed to
immunotherapy

Awareness and early recognition of these new patterns of toxicity as
well as clinico-pathologic correlation is critical for optimal patient
care
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