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Introduction: Avelumab is a programmed cell death-ligand 1 (PD-L1) inhibitor approved by the Food and Drug Administration for
advanced Merkel cell carcinoma (MCC). Studies conducted in real-world settings have shed light on its effectiveness and safety in
clinical settings.

Areas Covered: Real-world studies on avelumab for MCC from North and South America, Europe, and Asia have been presented in
this review. Most studies are on patients over age 70 and have a male-predominant sex ratio. Overall response rates range from 29.1%
to 72.1%, (disease control rate: 60.0-72.7%; complete response rate: 15.8%—37.2%; partial rate: 18.2-42.1%; stable disease: 7.1—
30.9%; progressive disease: 7.1-40.0%) and median progression free survival ranges from 8.1 to 24.1 months depending on the
population studied. Immunosuppressed patients appear to benefit from avelumab as well, with response rates equivalent to the general
population. Patients receiving avelumab as a first-line agent tend to have better outcomes than those using it as a second-line therapy.
Fatigue, infusion-related reactions, and dyspnea were some of the most common adverse events identified in real-world studies.
Autoimmune hepatitis and thyroiditis were also observed.

Conclusion: The use of avelumab as a safe and effective treatment option for advanced MCC is supported by real-world data,
although additional study is required to assess long-term efficacy and safety outcomes.
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Introduction

Merkel cell carcinoma (MCC) is a rare, life-threatening, aggressive neuroendocrine tumor of the skin that is associated
with immunocompromised states, advanced age, ultraviolet (UV) exposure, and human polyomavirus exposure.’ It is
the second-most common cause of skin cancer-related death in the world after melanoma. MCC classically presents as an
erythematous nodule in a sun-exposed area but can be non-specific and notoriously difficult to identify. A third of the
patients may present with nodal or metastatic disease at presentation.” Skin biopsy, imaging, sentinel lymph node biopsy,
and polyomavirus antibody status may be considered for staging and prognostication. Depending on the stage,
a combination of surgical excision with negative margins, radiation therapy, or, immunotherapy may be used. Prior to
the approval of immunotherapy for MCC, traditional chemotherapy was primarily used for palliation due to low
durability of response.” MCC can have a disease-specific mortality of up to 44.6% and an all-cause mortality of up to
51.9% over a median follow-up duration of 30.2 months.”

The JAVELIN Merkel 200 trial showed that avelumab, a programmed cell death ligand-1 inhibitor (PD-L1), can be
used as a first- or second-line agent in the treatment of advanced MCC. The PD-L1 ligand functions as an immune
checkpoint by inhibiting programmed cell death protein 1 receptors (PD-1) on T lymphocytes, preventing the immune
system from inappropriately attacking the body.” However, tumor cells maladapt PD-L1 to bind to PD-1 and inhibit
T-cell immunosurveillance of tumors.”
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Avelumab is a human IgG monoclonal antibody that inhibits PD-L1, restoring T-cell activity and allowing them to
target and destroy tumor cells. In 2017, the US Food and Drug Administration made avelumab the first approved drug for
advanced MCC. It was followed by the approval of pembrolizumab in 2018, another immune-checkpoint inhibitor (ICI).
Since then, multiple studies have sought to demonstrate the effectiveness and safety profile of avelumab in a clinical
setting. This paper aims to summarize the current literature on real-world outcomes associated with avelumab use in
advanced MCC.

Methods

Real-world studies were defined as studies outside of clinical trials, specifically the JAVELIN trial in 2018. This includes
global data from expanded access programs (EAPs) and retrospective studies. A search for English language articles
published with the keywords, “real-world”, “avelumab”, or “Merkel cell carcinoma” was made on PubMed, Embase, and
Scopus databases. Studies investigating response and survival were reviewed. Eight studies met our search criteria and
have been included in this review.

Demographics

The incidence of MCC has been rising in the United States, thought primarily to be driven by the growth of the elderly
population.* According to the Surveillance, Epidemiology, and End Results (SEER) database, the age-adjusted incidence
of MCC from 20122016 was 2.5-times higher than that from 1987-1991.% Similarly, Europe, China, and Australia have
all seen rising incidences over the past several years.®'® While incidence data in Latin America and parts of Asia are
scarce, multiple studies have shown that fair-skinned individuals have twice the risk when compared to the general
population.”'""'* Current studies have examined a wide range of populations, including the US, Latin America, the
Netherlands, Italy, Israel, and the Middle East. A significant portion of these studies are supported by expanded access
programs (EAPs). EAPs allow for the compassionate use of avelumab in patients in whom multiple chemotherapies have
failed, surgery is not an option, and clinical trials are not accessible (secondary to immunosuppressed status).""

The incidence of MCC peaks in the eighth decade of life likely due to higher cumulative UV radiation exposure and
immunosenescence, both of which are risk factors for MCC.'*>'® The median age range in real-world studies ranges from
67.1 to 78 years. Most studies have a higher male-to-female ratio, with 55-86% of the cohort being male, consistent with
reports that MCC is more common in males.'®'”'® Unlike the JAVELIN trial, most of these studies include patients of
Eastern Cooperative Oncology Group Performance Status (ECOG PS) 0-3 and those with immunosuppressed status.
Immunosuppressed patients such as solid-organ transplant recipients, patients with HIV, and those with hematologic
malignancies are at a higher risk of developing MCC, hence their inclusion is vital.'”° Patient demographics seen in

real-world studies are described in Table 1, >%11713.21-23

Table | Patient Demographics in Real-World Studies

Real-World Studies Location Median Age Male Female | ECOG 0 | ECOG | | ECOG2 | ECOG3
Munhoz et al 2020'> | Latin America 72 6l 39 30 46 15 2
Grignani et al 2021° Italy 71 78 22 51 30 4 I
Ascierto et al 2021'"" | Europe & Asia 72 68 32 34 36 5 2
Walker et al 20207 Global* 73 67 33 39 52 7 2
Averbach et al 20233 Israel 75 55 45 4 19 13 5
Bhatia et al 20227 USA 67 58 9 0 31 2 26
Cowey et al 20213 USA 78 86 14 7 50 I Unknown
Levy et al 2020%' Netherlands 73 63 37 32 59 9 Unknown

Notes: *38 countries. All data are in percentages.
Abbreviation: ECOG, Eastern Cooperative Oncology Group performance score.
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Although MCC is reported to occur predominantly on the head and neck, an analysis of 54 advanced MCC patients
conducted in the Netherlands, indicated that tumors occurred on the trunk, head and neck, and extremities 15%, 24%, and
46% of the time, respectively.'** In another study, primary tumor locations were lower limbs, lungs, and viscera, which
metastasized to the lymph nodes 38%, 52%, and 68% of the time, respectively.?

Dosing Regimen
The 2023 National Comprehensive Cancer Network (NCCN) guidelines recommend ICIs such as avelumab, pembroli-
zumab, and nivolumab as first-line agents, only for disseminated disease (advanced MCC).! In most real-world studies,
advanced MCC was treated with intravenous (IV) avelumab 10 mg/kg every two weeks until one of the following
endpoints occurred: complete response, progressive disease clinically or radiographically, significant clinical deteriora-
tion, or intolerable adverse events occurred.”'""'*?! Cowey et al documented the median time from diagnosis to imitation
of therapy as 6 weeks.® Overall, this regimen is similar to that used in the JAVELIN trial.>>-*°

Some studies also described the use of premedication to lessen infusion-related reactions. Infusions of acetaminophen
1000 mg IV and clemastine 2 mg, a first-generation H1 antagonist, 2 mg IV were administered as a premedication during
the first three cycles.''"?!

Tumor Response and Survival

Tumor responses from real-world studies are summarized in Table 2.**'""'**'"23 The median duration of treatment in
current literature ranges from 7.9-13.5 months.'>** The median real-world progression-free survival rate varies from
8.1-24.1 months, and the median real-world overall survival rate (OS) ranges from 20.2-30.7 months, depending on the
stage of disease and use of concomitant therapies.>'*?!*? Data from EAP studies are limited by variations in physician
reporting and discretion and country-specific reporting restrictions.?

While the JAVELIN trial excluded immunocompromised patients, some real-world studies did not.
Immunosuppression is a major risk factor for MCC and its inclusion in real-world studies is warranted.'® Walker
et al’s global EAP study found clinical benefit in immunocompromised patients (Overall Response Rate (ORR): 37.5%,
Disease Control Rate (DCR): 68.8%, Complete Response (CR): 18.8%, Partial Response (PR):18.8%, Stable Disease
(SD): 31.3%, Progressive Disease (PD): 31.3%) similar to the overall cohort (ORR: 46.7%, DCR:71.2%, CR: 22.9%,
PR:23.8%, SD: 24.6%, PD:28.8%).*> Response duration was also similar in both groups.”> In a study conducted by
Averbach et al, which included a cohort of 62 patients, 22% of the participants were immunocompromised: two kidney
transplant recipients, nine patients with myeloproliferative disorders, and three patients with iatrogenic immunosuppres-
sion. Interestingly, the study revealed no difference in outcomes between the immunocompromised and

Table 2 Patient Response Seen in Real-World Studies

Real-World Studies ORR DCR CR PR SD PD
Munhoz et al 2020'2 57.9 68.4 15.8 42.1 10.5 316
Grignani et al 2021° 29.1 60 10.9 18.2 30.9 40
Ascierto et al 2021"" 48 727 25.4 227 24.7 27.3
Walker et al 20202 467 712 229 23.8 24.6 28.8
Averbach et al 20233 59 70 37 22 I 2
Bhatia et al 20222 72.1 77.9 372 349 5.8 22
Cowey et al 20213 39.2 463 32.1 7.1 7.1 7.1
Levy et al 2020%' 58 63 24 33 6 28

Abbreviations: ORR, Objective Response Rate (CR+PR); DCR, Disease Control Rate (CR+PR+SD); CR, Complete Response; PR,
Partial Response; SD, Stable Disease; PD, Progressive Disease.
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immunocompetent patients, with an overall response rate of 59.0%."* Hence, an immunocompromised state does not
appear to limit the efficacy of avelumab in MCC according to real-world studies.

Another consideration when evaluating tumor response is the sequence in which avelumab is administered. Parts
A and B of the JAVELIN trial evaluated outcomes with avelumab as a second- and first-line agent, respectively.>>*® As
a second-line agent, avelumab was associated with an ORR of 33.0% and CR of 11.4%, with a response duration of at
least 2 years in 67.0% of the cohort. As a first-line agent, avelumab had an ORR of 39.7% and a CR of 16.4%, with
a response duration of at least 2 years in 30.2% of the cohort.”>*® In real-world studies, Bhatia et al demonstrated an
ORR of 72.1%.%> The ORR also varied based on whether avelumab was utilized first-line (75.3%) or second-line
(64.7%).*> The median progression free survival (PFS) was 24.4 months.*? Levy et al did not show any significant
differences in PFS and OS between first-line and second-line groups in their study; however, they reported that first-line
was associated with a higher CR when compared to second-line treatment with avelumab (28.0% vs 14.0%).>' In
summary, the data support better outcomes associated with avelumab when used as a first-line agent, suggesting tumors
in patients without prior lines of therapy may be more receptive to PD-L1 inhibition. Alternatively, patients who have
failed chemotherapy and thus using avelumab as a second-line agent may have more aggressive disease.”!

Adverse Events
In the JAVELIN trial, fatigue (23.7%), infusion-related reactions (18.4%), and nausea (15.8%) were the most common
adverse events.”>*° In addition, 33% of patients experienced > grade 3 adverse events, with the most common being
autoimmune hepatitis (3.7%), elevated liver enzymes (2.6%), and infusion-related reactions (2.6%).2>*° Grade 3 toxicity
in real-world studies was noted in 11% of the patients, with no instances of grade 4 or grade 5 toxicity.?' In EAP studies,
some adverse events may be unreported due to reporting variations among physicians.''

Ten to thirty percent of patients experience immune-related adverse events (irAEs) associated with ICIs such as

b.27% ICIs can result in irAEs such as autoimmune thyroiditis, and hypophysitis.>> Hypothyroidism (0.6%) was

aveluma
the irAE that was most frequently reported.'’ One study found that treatment-related adverse effects (TRAESs), including
with infusion-related reactions, (2.4%), pyrexia (2.1%), dyspnea (0.9%), and chills (0.9%) were the most common
adverse events.!' Adverse events led to treatment discontinuation in 6-11.1% of patients in real-world cohorts.*'?

Rarer side effects such as acute kidney injury, anemia, abdominal pain, ileus, and cellulitis were among the serious
adverse events documented in the JAVELIN trial. Myasthenia gravis was observed in one study.’ In extremely rare cases,
avelumab may also result in hyperprogression of metastatic MCC as demonstrated by a case report.”” In another case
report, a patient with no prior history of neurological disorders, developed diplopia after the fourth dose of avelumab for
advanced MCC. On re-initiation of avelumab 7 months later, he developed demyelinating polyneuropathy and cranial
neuropathy refractory to immunosuppressive treatments.”° A list of the commonly identified AEs in real-world studies is
provided in Table 3.3%:11713.21-23

Finally, a multicenter Phase II trial by Nghiem et al noted pembrolizumab, used as a first-line agent, was associated

with an ORR of 58% (CR: 30% and PR: 28%) in advanced MCC.?" This response rate was lower than that reported by

Table 3 Adverse Events Recorded in Real-
World Studies

Adverse Event % Occurrence
Infusion-related reaction 1.8-3.2
Dyspnea 0.9-20
Fatigue 0.3-9
Thyroiditis 0.6-3
Abdominal Pain 0.3-18
Hepatitis 0.3-5
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Bhatia et al with avelumab, where the ORR for avelumab as a first-line agent was 75.3%.%% Glutsch et al report that in
a cohort of 14 patients with avelumab-resistant advanced MCC, a combination of ipilimumab and nivolumab resulted in
an ORR of 50%.%% Additionally, a systematic review and Bayesian network meta-analysis of ICIs in solid-organ cancers
revealed that avelumab was linked to a significantly lower OS compared to nivolumab and pembrolizumab (HR 1.37,
95% CI 1.05-1.78 and HR 1.33, 95% CI 1.02—1.73, respectively).** Nivolumab significantly outperformed avelumab in
terms of progression-free survival (PFS) (HR 1.60, 95% CI 1.03-2.51) as well.*® In terms of safety and tolerability,
avelumab was associated with the most favorable safety profile with the least incidence of > grade 3 TRAE:s in patients
with solid organ tumors.>® However, adverse events associated with avelumab and pembrolizumab seem to be similar in
patients with advanced MCC.?**!' Head-to-head comparisons of the safety and efficacy of avelumab and pembrolizumab
for advanced MCC in real-world studies are yet to be performed.

Conclusion

Avelumab has demonstrated notable efficacy and a tolerable safety profile for advanced MCC in a variety of real-world
clinical settings. The use of avelumab as an alternative to chemotherapy is supported by high response rates, durable
responses, and prolonged survival across numerous investigations, including the JAVELIN trial. Real-world data further
support its efficacy and safety across a variety of groups and settings. These findings add to the growing body of evidence
that supports the use of ICIs in the treatment of MCC, although more study is needed to examine their long-term efficacy
and safety profile.
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