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Avelumab in patients with chemotherapy-refractory
metastatic Merkel cell carcinoma: a multicentre,
single-group, open-label, phase 2 trial
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Summary

Background Merkel cell carcinoma is a rare, aggressive skin cancer with poor prognosis in patients with advanced
disease. Current standard care uses various cytotoxic chemotherapy regimens, but responses are seldom durable.
Tumour oncogenesis is linked to Merkel cell polyomavirus integration and ultraviolet-radiation-induced mutations,
providing rationale for treatment with immunotherapy antibodies that target the PD-L1/PD-1 pathway. We assessed
treatment with avelumab, an anti-PD-L1 monoclonal antibody, in patients with stage IV Merkel cell carcinoma that
had progressed after cytotoxic chemotherapy.

Methods In this multicentre, international, prospective, single-group, open-label, phase 2 trial, patients with stage IV
chemotherapy-refractory, histologically confirmed Merkel cell carcinoma (aged =18 years) were enrolled from
35 cancer treatment centres and academic hospitals in North America, Europe, Australia, and Asia. Key eligibility
criteria were an ECOG performance status of 0 or 1, measurable disease by Response Evaluation Criteria in Solid
Tumors (RECIST) version 1.1, adequate haematological, hepatic, and renal function, and immune-competent status
(patients with HIV, immunosuppression, haematological malignancies, and previous organ transplantation were
excluded). Patient selection was not based on PD-L1 expression or Merkel cell polyomavirus status. Collection of
biopsy material or use of archival tissue for these assessments was mandatory. Avelumab was given intravenously at
a dose of 10 mg/kg every 2 weeks. The primary endpoint was confirmed objective response (complete response or
partial response) assessed according to RECIST version 1.1 by an independent review committee. Safety and clinical
activity were assessed in all patients who received at least one dose of study drug (the modified intention-to-treat
population). This trial is registered with ClinicalTrials.gov as NCT02155647.

Findings Between July 25, 2014, and Sept 3, 2015, 88 patients were enrolled and received at least one dose of avelumab.
Patients were followed up for a median of 10-4 months (IQR 8-6-13-1). The proportion of patients who achieved an
objective response was 28 (31-8% [95-9% CI 21-9-43-1]) of 88 patients, including eight complete responses and
20 partial responses. Responses were ongoing in 23 (82%) of 28 patients at the time of analysis. Five grade 3
treatment-related adverse events occurred in four (5%) patients: lymphopenia in two patients, blood creatine
phosphokinase increase in one patient, aminotransferase increase in one patient, and blood cholesterol increase in
one patient; there were no treatment-related grade 4 adverse events or treatment-related deaths. Serious
treatment-related adverse events were reported in five patients (6%): enterocolitis, infusion-related reaction,
aminotransferases increased, chondrocalcinosis, synovitis, and interstitial nephritis (n=1 each).

Interpretation Avelumab was associated with durable responses, most of which are still ongoing, and was well
tolerated; hence, avelumab represents a new therapeutic option for advanced Merkel cell carcinoma.

Funding Merck KGaA, Darmstadt, Germany.

Introduction The 5-year overall survival rate with metastatic Merkel cell

Merkel cell carcinoma is an aggressive skin cancer
associated with Merkel cell polyomavirus, exposure to
ultraviolet irradiation, immunosuppression, and old age."
Merkel cell carcinoma occurs with an incidence of
0-2-0-4 cases per 100000 people per year in Europe,
0-79 cases per 100000 people per year in the USA, and
1-6 cases per 100000 people per year in Australia.” Global
incidence and mortality from Merkel cell carcinoma have
risen substantially over the past 30 years.** The median
age at diagnosis is approximately 75 years, and 5-12% of
the patient population present with metastatic disease."**’

carcinoma ranges from 0-18% based on retrospective
analyses.**™ Prospective studies are uncommon in this
tumour type, and no approved therapies exist for non-
resectable, recurrent, or metastatic Merkel cell carcinoma.

Although Merkel cell carcinoma is a chemosensitive
disease, with response rates of 53-61%*°" reported
retrospectively for patients with metastatic Merkel cell
carcinoma treated in the firstline setting, an overall
survival benefit has not been shown.*" Responses to
chemotherapy are seldom durable.*** In one report of
patients with distant metastatic disease," of patients
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Research in context

Evidence before this study

Merkel cell carcinoma is an aggressive skin cancer that is
associated with old age, poor prognosis, and lower survival
compared with other skin malignancies, including melanoma.
No consensus on effective treatment for Merkel cell carcinoma
exists. Multiple chemotherapy regimens have been used to treat
patients with advanced disease, but responses are short-lived
and relapse is common. We searched PubMed on April 7, 2015,
and on Jan 27, 2016, for reports published in English since
database inception using the search term “Merkel cell
carcinoma” combined with “chemotherapy” or the most
commonly used chemotherapy drugs. Additionally, we searched
congress abstracts published in English from the American
Society of Clinical Oncology and the European Society for
Medical Oncology from 2010 through 2015 using the term
“Merkel cell carcinoma”. Most publications were case reports
and retrospective analyses based on institutional or national
databases. We identified five cohort studies that assessed
patients with distant metastases; of these, only one reported on
a confirmed stage IV population. Evidence suggests that Merkel
cell carcinoma is a chemosensitive disease but that responses
are seldom durable. The reported 5-year overall survival rate is
0-18%. Published guidelines from the National Comprehensive
Cancer Network and the European Association of
Dermato-Oncology acknowledge the absence of evidence to
support chemotherapy as a standard of care and recommend
that patients with advanced Merkel cell carcinoma be enrolled
in clinical trials of investigative therapies. Additionally, the
scientific literature on tumour causes and oncogenesis linked to
risk and prognostic factors, including viral infection,
ultraviolet-radiation exposure, old age, and
immunosuppression, advances the notion that immunotherapy
is a promising approach to a crucial unmet medical need.

Added value of this study
This trial investigated avelumab, a fully human IgG1
monoclonal antibody that inhibits PD-L1, in a population of

receiving second-line chemotherapy with topotecan
(n=7), paclitaxel (n=>5), or other regimens (n=18), the
objective response was 23% and the median duration of
response was 3-3 months.” In that analysis, median
progression-free survival was 2.0 months," the
progression-free survival rate at 6 months was 13-3%
(Nghiem P, unpublished), and the 6-month durable
response rate was 6-7% (Nghiem P, unpublished).
Chemotherapy is thus considered a treatment option,
but not an evidence-based standard of care. Published
guidelines recommend enrolment in a clinical trial for
patients with metastatic disease.*"

Several lines of evidence indicate mechanistic coupling
between immunosuppression and Merkel cell carcinoma
oncogenesis and thus support immunotherapy as a
promising approach. Merkel cell polyomavirus is
present in approximately 80% of patients with Merkel
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patients with metastatic, chemotherapy-refractory disease.
The trial met its primary endpoint, with nearly a third of
patients achieving durable objective responses according to
Response Evaluation Criteria In Solid Tumors version 1.1 and
assessment by an independent review committee. The median
duration of response had not been reached after a median
follow-up time of 10-4 months. Responses were achieved
irrespective of PD-L1 expression or Merkel cell polyomavirus
status. Additionally, avelumab was well tolerated, with few
grade 3 treatment-related adverse events and no
treatment-related grade 4 adverse events or deaths. This is an
important advance over chemotherapy, which is associated
with a high incidence of toxicity-related morbidity and high
disease-related mortality, particularly in patients who are older
than 65 years of age with stage IV malignancy. To our
knowledge, this is the largest prospective, international,
multicentre study of an immune checkpoint inhibitor in Merkel
cell carcinoma. On the basis of this study, avelumab received a
breakthrough designation, fast-track designation, and orphan
drug designation by the US Food and Drug Administration.
The European Medicines Agency and the Australian
Therapeutic Goods Administration also recognise the orphan
drug status of avelumab.

Implications of all the available evidence

Our findings and the results from a phase 2 trial of an anti-PD-1
monoclonal antibody in patients with Merkel cell carcinoma
who had not received previous systemic therapy provide
evidence that these drugs are efficacious and safely administered
in both treatment-naive and chemotherapy-refractory settings.
These data add substantial support to changing the therapeutic
framework for the treatment of advanced Merkel cell carcinoma.
Our results showing clinical activity in both virus-related and
ultraviolet-radiation-induced tumours provide an impetus

for investigating avelumab in other tumour types with

similar causes.

cell carcinoma, with an incidence as high as 97% in
samples assessed with PCR.>*" The virus integrates into
DNA to drive expression of Merkel cell polyomavirus
large T antigens, promote tumour proliferation, and
disrupt immune responses.”” In virus-negative tumours,
a mutational burden signature associated with ultraviolet
radiation exposure appears to be important for
oncogenesis, leading to increased expression of
neoantigens, heightened immunogenicity, and probably
an increased requirement for immune evasion by the
tumour.®?" Active immunosuppression, occurring in
relation to HIV infection, some haematological malig-
nancies, and solid-organ transplantation, is associated
with an increased risk of Merkel cell carcinoma; however,
patients with Merkel cell carcinoma who are immuno-
suppressed comprise 8-10% of the total Merkel cell
carcinoma population.”*
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See Online for appendix

PD-L1 is a key therapeutic target in the reactivation of
the immune response against multiple cancers.** PD-L1
is often expressed by tumour cells within the tumour
microenvironment and binds to the PD-1 receptor on
activated T cells, resulting in the inactivation of the T cell.
This process appears to be an important mechanism
through which tumours inhibit immune responses.
A high concentration of tumour-associated PD-L1 might
be prognostic of poor outcome, and in some tumour
types, a positive predictive marker of therapeutic response
to immunotherapy; however, data have shown that PD-L1
overexpression is not a robust biomarker for response,
and investigations of its value as a correlative biomarker
are ongoing across multiple tumour types.”* PD-L1 is
expressed by Merkel cell carcinoma cells and by adjacent
immune cell infiltrates.”* Moreover, tumour-infiltrating
CD8-positive and CD4-positive T cells specific to Merkel
cell polyomavirus oncoproteins are enriched in some
Merkel cell carcinomas in association with enhanced
expression of both PD-L1 and the PD-1 receptor.”* These
patterns of expression of immune-related inhibitory
markers provide a rationale for investigating the
therapeutic potential of immune checkpoint inhibitors
in Merkel cell carcinoma. Anti-tumour activity of
pembrolizumab, an antibody that blocks the PD-1/PD-L1
pathway by targeting PD-1, was shown in a phase 2 study”
of patients with stage IIIb and stage IV Merkel cell
carcinoma who were treated in a first-line, systemic,
chemotherapy-naive setting. These findings in 25 patients
support the potential of anti-PD-1/anti-PD-L1 monoclonal
antibodies as a therapeutic option for advanced Merkel
cell carcinoma.”

Avelumab  (proposed non-proprietary name for
MSB0010718C) is a fully human anti-PD-L1 IgGl
monoclonal antibody that inhibits PD-L1/PD-1 inter-
actions but leaves intact the PD-L2/PD-1 pathway.”
Antibody-dependent cellular cytotoxicity might contribute
to the activity of avelumab, as shown in preclinical
models.* Promising evidence of clinical activity and an
acceptable safety profile has been shown in a phase 1
study”*** of avelumab in patients with refractory
advanced solid tumours. We aimed to assess the clinical
activity and safety of avelumab in patients with metastatic
Merkel cell carcinoma progressing after at least one
previous line of chemotherapy.

Methods

Study design and participants

In this multicentre, international, prospective, open-label,
single-group, phase 2 trial done at 35 cancer treatment
centres and academic hospitals in North America, Europe,
Australia, and Asia (appendix p 5), we enrolled patients
with histologically confirmed stage IV Merkel cell
carcinoma refractory to chemotherapy, defined as disease
progressed after at least one previous line of chemotherapy
for metastatic disease. Eligible patients were adults aged at
least 18 years who had an ECOG performance status of

0 or 1, an estimated life expectancy of more than 12 weeks,
atleast one unidimensional measurable lesion by Response
Evaluation Criteria in Solid Tumors (RECIST) version 1.1,7
and adequate haematological function (defined as a white
blood cell count of =3x109 cells per L with an absolute
neutrophil count =1-5x109 cells per L, lymphocyte count
20-5x109 cells per L, platelet count =100 x 109 platelets per L,
and haemoglobin =9 g/dL), hepatic function (defined as a
total bilirubin concentration of <1-5x the upper limit of
normal [ULN] range and aspartate aminotransferase and
alanine aminotransferase concentrations of <2-5xULN),
and renal function (defined as an estimated creatinine
clearance >50 mL/min according to the Cockcroft-Gault
formula). Previous therapy with any drug targeting T-cell
co-regulatory proteins (ie, immune checkpoint inhibitors)
and concurrent anticancer treatment or systemic treatment
with corticosteroids or other immunosuppressive drugs
were not permitted. Patients who had received any
vaccinations for prevention of infectious disease within
4 weeks of trial drug administration were excluded, and
vaccination while on trial was also prohibited except for
administration of inactivated vaccines (eg, inactivated
seasonal influenza vaccine). Patients with HIV, immuno-
suppression, haematological malignancies, or previous
solid-organ transplants were excluded, as were patients
with clinically significant comorbidities such as active
cardiovascular disease and inflammatory bowel disease.
Patient selection was not based on PD-L1 expression or
Merkel cell polyomavirus status. Collection of biopsy
material or use of archival tissue for these assessments
was mandatory. Additional patient eligibility criteria are
provided in the appendix (p 6). Patients were enrolled in
accordance with an approved protocol, international
standards of good clinical practice, institutional review
board approval at each site, and institutional safety
monitoring, and written informed consent was provided
by patients or their legal representatives.

Procedures

Avelumab (EMD Serono, Rockland, MA; Merck KGaA,
Darmstadt, Germany) was supplied as a 10 mg/mL
solution. Patients received avelumab 10 mg/kg by 1 h
intravenous infusion once every 2 weeks until confirmed
disease progression, unacceptable toxicity, or occurrence
of any other criterion for withdrawal. Radiological
tumour assessment by CT or MRI and assessment of
photographic scans of skin lesions by the independent
review committee to determine response were done
every 6 weeks according to RECIST version 1.1. Tumour
assessments by CT or MRI and assessment of skin
lesions by physical examination were also performed by
the investigator every 6 weeks as per RECIST version 1.1.
To classify a best overall response as a complete or partial
response, confirmation of the response by RECIST
version 1.1 was required and preferably was done at
regularly scheduled 6-week assessment intervals, but no
sooner than 5 weeks after the initial documentation of
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complete response or partial response. Patients who had
a confirmed complete response were treated for a
minimum of 6 months and a maximum of 12 months
after confirmation, at the discretion of the investigator
and in adherence with any criteria for withdrawal.
Treatment beyond 12 months in these patients was
allowed on the basis of investigator assessment of
potential benefit. Confirmation of progressive disease by
radiological assessment was required, preferably 6 weeks
(but no later) after a diagnosis of progression per RECIST
version 1.1. If progression was based on the occurrence
of a new lesion in an area not scanned at baseline, a
further on-trial scan 6 weeks later was done.

Patients were allowed to stay on treatment beyond
observation of progressive disease provided there was
no significant clinical deterioration, defined as no new
symptoms or worsening of existing symptoms, no
change in ECOG performance status to 3 or higher that
lasted more than 14 days, and no investigator assessment
that a salvage therapy was necessary. Discontinuation
from study treatment occurred for any grade 3 or worse
adverse event (with the exception of transient [=6 h]
influenza-like symptoms or pyrexia controlled with
medical management; fatigue, local infusion-related
reaction, headache, nausea, or emesis that resolved to
grade <1 within 24 h; single laboratory values out of the
normal range that were unrelated to study treatment and
without clinical correlate [except for elevation in liver
enzyme concentrations] that resolved to grade <1 within
7 days; and tumour flare, defined as local pain, irritation,
or rash localised at sites of known or suspected malignant
tissue) or recurring grade 2 treatment-related adverse
events. Grade 2 adverse drug reactions were managed by
dose modifications (changes in the infusion rate) and
dose delays, and those that did not resolve to grade 1 or
less by the end of the next cycle led to permanent
discontinuation of study treatment. Dose-level reductions
were not permitted. However, interruptions in delivering
the planned dose that resulted in an actual non-zero dose
equal to less than 90% of the planned dose were defined
as dose reductions within an administration. To mitigate
potential infusion-related reactions, all patients were
required per protocol to receive premedication with
an Hl-antihistamine, such as diphenhydramine, and
paracetamol 30-60 min before avelumab treatment.

Safety was assessed according to the National Cancer
Institute Common Terminology Criteria for Adverse
Events (NCI-CTCAE), version 4.0. A customised Medical
Dictionary for Regulatory Activities query was used for
data retrieval from the clinical database with predefined
preferred terms of potential immune-mediated adverse
events. Screening procedures included collection of
patient demographics and complete medical history,
complete physical examination, laboratory assessments,
and collection of tumour tissue samples (fresh biopsy
or recent biopsy [within 4 weeks] was preferred,
but archival material was acceptable). Adverse events,

www.thelancet.com/oncology Vol 17 October 2016

concomitant medications, vital signs, bodyweight,
laboratory haematology and haemostaseology, and
ECOG performance status were monitored at each
visit. Tumour assessments were done every 6 weeks.
Blood samples for pharmacokinetics analysis, drug
immunogenicity testing, and soluble factor and Merkel
cell polyomavirus antibody analyses were collected at
specific intervals during trial treatment (appendix p 7).
For drug immunogenicity testing, patients who were not
positive for the presence of anti-therapeutic antibodies
before treatment with avelumab and with at least one
positive result by the anti-therapeutic antibody assay
were characterised as having a treatment-emergent
response and were further assessed for persistence of
the antibody response, which was defined as a first and
last positive result occurring more than 16 weeks apart
or by a positive result at the most recent visit. A positive
response to anti-therapeutic antibodies was considered
transient if the time between the first and last positive
result was less than 16 weeks and further testing showed
a negative result at the most recent visit.

Concentrations of PD-L1 protein and Merkel cell
polyomavirus large T-antigen expression by tumour cells
were measured by immunohistochemical analysis of
formalin-fixed, paraffin-embedded blocks or slides of the
most recent biopsy or surgical specimen. PD-L1 expression
was assessed with a proprietary research-use-only assay
(Dako, Carpinteria, CA, USA) based on an anti-PD-L1
rabbit monoclonal antibody clone (clone 73-10; Merck
KGaA, Darmstadt, Germany), and PD-L1 positivity was
defined in this study as a threshold level of 1% positive
tumour cells of any intensity. Merkel cell polyomavirus
status on tumour cells by immunohistochemistry was
assayed with a monoclonal antibody specific for Merkel cell
polyomavirus large T antigen (clone CM2B4; Santa Cruz
Biotechnology, Dallas, TX, USA).*

Outcomes

The primary endpoint was confirmed best overall
response, defined as complete response, partial response,
stable disease, or progressive disease, according to
RECIST version 1.1 and assessed by an independent
review committee. Secondary endpoints were duration of
response (defined as the time from first documented
complete or partial response until documented progressive
disease or death, whichever occurred first), progression-
free survival (defined as time from the first administration
of avelumab until documented progressive disease or
death, whichever occurred first), overall survival (defined
as the time from first administration of avelumab until
the date of death), response status by RECIST at 6 and
12 months, safety, population pharmacokinetic profile,
and immunogenicity of avelumab. Exploratory endpoints
included tumour assessments by investigator using
RECIST version 11 and modified immune-related
response criteria,” and tumour shrinkage in target lesions
from baseline.
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Statistical analysis

With a planned sample size of 84 patients and assuming a
true objective response (the proportion of patients with a
confirmed best overall response of complete or partial
response, described in the protocol as objective response
rate) of 35%, the study had 87% power to assess clinical
activity according to a proportion of patients with an
objective response over a threshold of 20% at a one-sided
2-5% significance level. An objective response of 20% at
the lower bound was chosen for clinical meaningfulness,
given the absence of scientific literature documenting
treatment outcomes for second-line patients available at
the time of protocol writing. A group sequential testing
strategy was used to assess clinical activity—first in an
interim analysis 6 months after the start of treatment for
the first 56 patients, and then in the primary analysis of
the whole study population 6 months after the first
treatment of the last patient. The group sequential testing
strategy was used to account for repeated significance
testing of data collected at predefined time intervals for
interim and primary analyses. Safety and clinical activity
were analysed in all patients who received at least one
dose of avelumab (the modified intention-to-treat [ITT]
population). Additionally, a post-hoc sensitivity analysis
was done in patients who met key eligibility criteria
(ie, distant metastatic, histologically confirmed, chemo-
therapy-refractory Merkel cell carcinoma and measurable
disease at baseline by independent review committee
assessment) and had at least one post-baseline
assessment. The objective response was reported with

125 assessed for eligibility

37 excluded before treatment
29 did not meet all eligibilty criteria
N 2 withdrew informed consent
1 had an adverse event
1died
4 other reasons

A 4

88 enrolled and treated with =1 dose of avelumab

62 discontinued study treatment
2 had adverse events
1 lost to follow-up
1 protocol non-compliance
P 7 died
44 had disease progression
4 withdrew informed consent
3 other reasons
15 discontinued treatment and still in follow-up

A 4

v

88 analysed in modified intention-to-treat H
analysis (primary and safety outcomes) -~
64 analysed in sensitivity analyses

26 treatment ongoing

Figure 1: Trial profile

corresponding two-sided Clopper-Pearson CIs. A repeated
CI for the objective response in the modified ITT analysis
set (95-9% CI for the primary analysis) was calculated to
account for the group sequential testing approach.”
Time-to-event endpoints—duration of response, pro-
gression-free survival, and overall survival—were
analysed with Kaplan-Meier methods; median values were
calculated with corresponding CI using the Brookmeyer-
Crowley method. Post-hoc subgroup analyses of objective
response were done on the basis of patient and disease
characteristics at baseline: PD-L1 expression of tumour
cells and tumour Merkel cell polyomavirus status, the
number of previous lines of systemic treatment, disease
burden defined by sum of target lesion diameters, and
visceral disease status. In this analysis, visceral disease
was defined as metastases not isolated to lymph nodes,
skin, and soft tissue. The 6-month durable response rate,
defined as the proportion of patients with a response of at
least 6 months’ duration, was estimated as the product of
the objective response and the Kaplan-Meier estimate of
6-months’ durability of response. This way of describing
the statistical approach is the most accurate. A 95% CI
for the 6-month durable response rate was obtained by
applying the standard formula for the variance of a
product of independent random variables. Concordance
between the independent review committee and the
investigator assessment of response was calculated as the
proportion of patients classified either as having a
response or as not having a response by both methods.
Summaries of adverse events were restricted to treatment-
emergent adverse events, defined as those with an onset
during or after the first dose of trial treatment until
30 days after the last dose of trial treatment but before
the start of subsequent anticancer drug therapy. SAS
version 9.2 was used for the statistical analysis, and
R software package version 2.15.0 was used for the sample
size calculations. This trial is registered with ClinicalTrials.
gov, number NCT02155647.

Role of the funding source

The funder of the study provided the study drug and
worked with investigators on the trial design and plan,
collection and analyses of data, interpretation of results,
and the writing of the manuscript. All authors had
access to raw data for review and participated fully in
developing, reviewing, and submitting the manuscript
for publication. The corresponding author had full
access to all the data in the study and had final
responsibility for the decision to submit for publication.

Results

As of March 3, 2016, the date of data cutoff for the
primary analysis, 125 patients were screened and
88 eligible patients were enrolled and treated with
avelumab (figure 1). The date of the first dose in the first
patient was July 25, 2014, and the last patient received a
first dose on Sept 3, 2015. Baseline characteristics of the
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patient population are shown in table 1. All patients had
distant metastatic disease (M1, defined as metastases
beyond regional lymph nodes) at the time of study
enrolment, with a median time since diagnosis of
metastatic disease of 10-4 months (IQR 6-3-17-2).
All patients had at least one previous line of systemic
anticancer treatment, including at least one for
metastatic disease; 36 (41%) of 88 patients had received

Patients (n=88)

Age (years) 725 (64-5-77-0)
<65 22 (25%)
=65 66 (75%)

Sex
Male 65 (74%)
Female 23 (26%)

Pooled region
North America 51 (58%)
Europe 29 (33%)
Rest of world 8 (9%)

Site of primary tumour
Skin 67 (76%)
Lymph node 12 (14%)
Other* 2 (2%)
Missing 7 (8%)

Metastatic involvement at study entry 88 (100%)

Visceral disease at study entry
Present 47 (53%)
Absent 41 (47%)

Sum of target lesion diameters (mm)
ECOG performance status score

0

1
Time since first diagnosis (months)

Time since first diagnosis of metastatic disease
(months)

Number of previous systemic anticancer treatments

790 (43:0-138-0)

49 (56%)

39 (44%)

19-8 (13-7-33-0)
10-4 (6:3-17-2)

1 52 (59%)
2 26 (30%)
3 7 (8%)
>4 3 (3%)
Time since last progression of disease (months) 1.3(0-8-2:0)
Lymphocyte count status at study entry
Normal 35 (40%)
Decreased 53 (60%)
Increased
Tumour PD-L1 expressiont
Positive 58 (66%)
Negative 16 (18%)
Not assessablef 14 (16%)
Tumour Merkel cell polyomavirus status§
Positive 46 (52%)
Negative 31 (35%)
Not assessablef 11 (13%)

(Table 1 continues in next column)

two or more previous lines of therapy (appendix p 8).
Patients had received a platinum-containing regimen
(n=60), an anthracycline-containing regimen (n=6), or
another regimen (n=20) in their last previous treatment
line (appendix p 9). The primary tumour site was skin in
most patients; patients with a non-skin primary site
included patients with nodal metastases and unknown
primary tumours, at a proportion that is consistent
with that reported in the literature (table 1)." Visceral
metastasis was present in 47 (53%) of 88 patients
(table 1).

Patients received a median of seven doses (IQR 3-18)
of avelumab, and the median duration of treatment was
17 weeks (IQR 7-37). Patients had a median follow-up

Patients (n=88)

(Continued from previous column)

Combined PD-L1/Merkel cell polyomavirus statust§

PD-L1 positive/Merkel cell polyomavirus positive 36 (41%)
PD-L1 positive/Merkel cell polyomavirus negative 19 (22%)
PD-L1 negative/Merkel cell polyomavirus positive 9 (10%)
PD-L1 negative/Merkel cell polyomavirus negative 7 (8%)

Not assessablef 17 (19%)

Data are median (IQR) or n (%). Percentages that do not sum to 100 are a result of
rounding. *Site of primary tumour was cheek mucosa in one patient and
rectosigmoid junction in one patient. TPD-L1 positivity was defined as at least

1% of tumour cell membranes with staining of any intensity by
immunohistochemistry. Non-assessable specimens included those that were
missing, of poor quality, or otherwise not available to provide results. SMerkel cell
polyomavirus status was determined by immunohistochemistry.®

Table 1: Baseline characteristics

Confirmed best overall response*

(n=88)

Complete response 8 (9%)
Partial response 20 (23%)
Stable disease 9 (10%)
Progressive disease 32 (36%)
Non-complete response/ 1(1%)
non-progressive diseaset

Non-assessablef 18 (20%)

Objective response§ 31-8% (21-9-43-1)

Data are n (%) or % (95-9% Cl). *Confirmed best overall response was according to
independent review committee assessment and Response Evaluation Criteria in
Solid Tumors version 1.1. tOne patient did not have measurable disease at baseline
and thus a best overall response of partial response or stable disease could not be
distinguished. fPatients not assessable for a confirmed best overall response had
no baseline lesions identified by the independent review committee (n=4),
baseline but no post-baseline assessments (n=10; four patients died within

6 weeks after the start of treatment and six additional patients discontinued study
treatment in the first 6 weeks), all non-assessable post-baseline assessments
(n=2), no post-baseline tumour assessment before the start of new anticancer
therapy (n=1), or stable disease of insufficient duration (<6 weeks after start date
without further tumour assessment; n=1). SA repeated Cl for the objective
response in the modified intention-to-treat analysis set (95-9% Cl for the primary
analysis) was calculated to account for the group sequential testing approach.*

Table 2: Confirmed best overall response
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time of 10-4 months (IQR 8-6-13-1) from first trial
treatment to analysis cutoff date. Follow-up was ongoing
at the time of this analysis. Samples from 74 patients
were assessable for PD-L1 expression and 77 for Merkel
cell polyomavirus status by immunohistochemistry;
71 (81%) of 88 patients were assessable for both PD-L1
and Merkel cell polyomavirus status. Of those that were
assessable, 58 (79%) were PD-L1 positive (defined as at
least 1% positive tumour cells at any staining intensity)
and 46 (60%) were Merkel cell polyomavirus positive
(table 1).

Confirmed objective responses to avelumab were
achieved in 28 (31-8%; 95-9% CI 21.9-43-1) of
88 patients, eight of whom had complete responses
and 20 of whom had partial responses according to
independent review committee assessment by RECIST
version 1.1 (table 2). Responses were noted at the time of
the first post-baseline tumour assessment (week 7) in
22 (79%) of 28 patients (figure 2A). Responses were
ongoing in 23 (82%) of 28 patients at the time of analysis.
By Kaplan-Meier estimates, the proportion of responses
with a duration of at least 6 months was 92% (95% CI
70-98). On this basis, the proportion of patients with a
durable response, defined in a post-hoc analysis as the
proportion of patients with a response lasting at least
6 months, was estimated as 29% (95% CI 20-39). At the
time of data cutoff, response duration ranged from at
least 2-8 months to at least 17-5 months, and the
median duration of response was not reached (95% CI
8.3 months-not estimable). Of all 88 patients in the
modified ITT population, 27 (31% [95% CI 21-41))
patients were in response at 6 months after start of
treatment. In the 29 of 88 patients with more than
12 months of follow-up, six (21% [95% CI 8-40]) were in
response at 12 months after their first dose of avelumab.
The exploratory analysis of the percentage change from
baseline in target lesions over time and the pattern of
responses to avelumab are shown in figure 2B. The
change from baseline in the size of target lesions to the
smallest post-baseline value is shown in figure 2C.
Tumour regression by at least 30% occurred in 29 (33%)
of 88 patients, including in one patient for whom early
disease progression by RECIST version 1.1 was followed
by tumour shrinkage (figure 2C).

Figure 2: Clinical activity of avelumab

(A) Time to response, the duration of treatment, and the duration of response to
avelumab in 28 patients with a confirmed response. (B) Percentage change in
sum of target lesion diameters from baseline over time for all assessable patients
(n=65), defined as those patients with baseline tumour assessments and at least
one post-baseline assessment. A patient with pseudoprogression is indicated by
an asterisk. Upper dotted line represents progression at 20% and lower dotted line
represents the RECIST boundary for complete response or partial response at 30%.
(C) Plot of tumour regression from baseline as measured by RECIST version 1.1in
all assessable patients (n=65). Upper dotted line represents progression at 20%
and lower dotted line represents the RECIST boundary for complete response or
partial response at 30%. (D) Kaplan-Meier estimate of progression-free survival in
the modified intention-to-treat population (n=88). Vertical lines show censored
events. RECIST=Response Evaluation Criteria in Solid Tumors.
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Median progression-free survival was 2-7 months
(95% CI 1-4-6-9), and the proportion of patients who
were progression-free at 6 months was 40% (29-50;
figure 2D). Progression-free survival reached a plateau,
as shown from the Kaplan-Meier curve, with data still
maturing. At the time of analysis, 52 (60%) of 88 patients
had a progression-free survival event (progressive
disease in 44 [50%] patients and death in eight [9%]
patients, including one lost to follow-up). The overall
survival rate at 6 months was 69% (95% CI 58-78;
appendix p 3), and the median overall survival was
11-3 months (7-5-14-0) based on 43 (49%) of 88 patients
with an event.

Post-hoc subgroup analyses are shown in figure 3.
Duration of response was generally consistent across
subgroups (appendix pp 11-12). An exploratory analysis
showed that the proportion of patients who achieved an
objective response according to investigator assessment
was 31-8% (95% CI 22-3-42.6; eight complete
responses and 20 partial responses), in line with
the independent review committee assessment.
The concordance between independent review and
investigator assessment was 91%. The proportion of
patients who achieved an objective response according
to the post-hoc sensitivity analysis in 64 patients
(defined as those patients who met key eligibility
criteria, had measurable disease at baseline by
independent review committee assessment, and had
at least one post-baseline assessment) was 40-6%
(95% CI 28-5-53-6). Exploratory analysis using the
modified immune-related response criteria showed that
10 complete responses and 20 partial responses were
achieved in the modified ITT population for an objective
response of 34.1% (95% CI 24-3-45.0). One patient
showed pseudoprogression, indicated in the spider plot
(figure 2B). A case of tumour response in a patient
treated with avelumab compared with baseline disease
before treatment is shown in the appendix (p 4).
A partial response by RECIST version 1.1 and a complete
response by pathological assessment were reported in
this patient; the response in this patient is ongoing,
with a duration of 3-9 months at the time of data cutoff’
and 1-4 months beyond treatment discontinuation.

In a post-hoc analysis, among patients whose tumours
were assessable for PD-L1 expression, objective
responses were achieved in 20 (34.-5% [95% CI
22-5-48-1]) of 58 patients who tested positive on the
basis of a 1% staining threshold and in three (18-8%
[4-0—45-6]) of 16 patients with PD-L1 negative tumours
(figure 3). Objective responses also occurred in
12 (26-1% [95% CI 14-3-41-1]) of 46 patients who tested
positive for Merkel cell polyomavirus and 11 (35-5%
[95% CI 19-2-54-6]) of 31 patients who tested negative
for Merkel cell polyomavirus. Key clinical, biomarker,
and response characteristics of the patients who achieved
a complete response to treatment with avelumab are
provided in the appendix (p 10).
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Treatment-related adverse events occurred in 62 (70%)
of 88 patients; those occurring in more than 10% of
patients were fatigue (21 [24%]) and infusion-related
reactions (15 [17%)]; table 3; appendix pp 18-19). Grade 3
treatment-related adverse events were reported in
four (5%) of 88 patients for a total of five events (table 3).

Patients with an objective response

n (% [95% CI])

Modified intention-to-treat population (n=88) —0—
Age (years) ‘
<65 (n=22) —
65 (n=66) —
Sex
Male (n=65) — ‘:
Female (n=23) —0—
Pooled region :
North America (n=51) —0—
Europe (n=29) —0—&—
Rest of the world (n=8) 4
Site of primary tumour
Skin (n=67) ——
Non-skin (n=14) ——————
Missing (n=7) —0—-—
Visceral metastases at baseline
Present (n=47) +
Absent (n=41) —01—
Disease burden at baseline SLD
<Quartile 1 (n=21) —0—
>Quartile 1 and <median (n=18) +
>Median and <quartile 3 (n=19) —‘-0—
>Quartile 3 (n=19) —0—'—
Not assessable (n=11) —0—
Baseline ECOG PS :
0(n=49) e
1(n=39) ——
Number of previous systemic treatments
1 (re52) e
2 (n=36) —
Number of previous systemic treatments for metastatic disease
1(n-57) e
=2 (n=31) —
Tumour PD-L1 expression
PD-L1 positive (n=58) e
PD-L1 negative (n=16) —
Not assessable (n=14) _...—
Tumour MCPyV status
MCPyV positive (n=46) —
MCPyV negative (n=31) — e
Not assessable (n=11) —.—Q—
Combined PD-L1 and MCPyV status
PD-L1 positive and MCPyV positive (n=36) —0—
PD-L1 positive and MCPyV negative (n=19) —
PD-L1 negative and MCPyV positive (n=9) —0—:
PD-L1 negative and MCPyV negative (n=7) :
Not assessable (n=17) —‘—0—

28 (31-8[22:3-42-6])

7 (31-8[13-9-54-9])
21(31-8[20:9-44-4])

21(323[212-451])
7 (30-4[13-2-52-9])

17 (33-3[20-8-47-9])
7 (24-1[10-3-43:5])
4(50-0[15-7-84-3])

23 (34-3[23-2-46-9])
4(28-6[8:4-58-1])
1(14:3[0-4-57-9])

16 (34-0[20-9-49-3])
12 (29-3[161-45-5])

9 (42:9[21-8-66-0])
7(38-9[17-3-64-3])
7(36:8[163-616])
3(158[3-4-39-6])
2(182[2:3-51:8])

17 (34-7[21.7-49-6])
11(28-2 [15:0-44-9])

21(40-4 [27-0-54-9])
7(19-4[8-2-36-0])

22 (386 [26.0-52:4])
6 (19-4[75-37-5])

20 (34-5[22-5-48-1])
3(18-8[4-0-45-6])
5(35-7[12-8-64-9])

12 (261[14:3-41-1))
11(35:5[19-2-54-6])
5 (455 [16.7-76-6])

11 (306 [16-3-48-1])
7 (36-8[16:3-61-6])
1(11-1[0-3-482])
2(28:6[3.7-71-0])
7 (412 [18:4-67-1])

T T T T T T T
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Figure 3: Objective response by subgroup for select patient characteristics

Error bars show 95% Cl. Disease burden was defined by SLD. SLD=sum of target lesion diameters.
ECOG PS=Eastern Cooperative Oncology Group performance status. MCPyV=Merkel cell polyomavirus.
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Grade 1-2 Grade 3

Fatigue 21 (24%) 0
Infusion-related reaction* 15 (17%) 0
Diarrhoea 8 (9%) 0
Nausea 8 (9%) 0
Asthenia 7 (8%) 0
Rash 6 (7%) 0
Decreased appetite 5 (6%) 0
Maculopapular rash 5 (6%) 0
Blood creatine phosphokinase increase 1(1%) 1(1%)
Lymphopenia 0 2 (2%)
Blood cholesterol increase 0 1(1%)
Aminotransferase increase 0 1(1%)

Potential immune-mediated treatment-related adverse eventt

Hypothyroidism 3 (3%) 0
Hyperthyroidism 2 (2%) 0
Pneumonitis 1(1%) 0
Type 1 diabetes mellitus 1(1%) 0

Any grade in at least 5% of patients or any grade 3 or worse adverse event based
on the worst grade per patient; none were grade 4 or 5. The overall summary of
safety is shown in the appendix (p 13), and tables listing all treatment-related
adverse events occurring in more than one patient and all treatment-emergent
adverse events regardless of causality occurring in at least 10% of patients are
provided in the appendix (pp 14-19). *An infusion-related reaction in this analysis
was based on a composite definition with five different Medical Dictionary for
Regulatory Activities terms. Signs and symptoms of a potential infusion-related
reaction (eg, fever, chills, or rigors) reported on the day of infusion (but not before
dosing) or the following day were queried with investigators to ascertain whether
an adverse event of “infusion-related reaction” should be recorded. Of the

15 treatment-related adverse events recorded as an infusion-related reaction,

13 (87%) of 15 resolved on the same day as the infusion. In one patient, resolution
of agrade 1 event occurred within 3 days and without the use of concomitant
corticosteroid, and in a second patient, a grade 2 event resolved within 6 days,
also without the use of corticosteroid. Three patients received corticosteroid
treatment for a grade 2 infusion-related reaction that resolved on the same day as
the infusion. All other patients were treated with non-steroidal supportive
medication. tThese events were programmatically derived from a search term list.
By manual medical review, potential immune-mediated, treatment-related
adverse events were identified in four additional patients: grade 3 increased
aminotransferase (n=1); grade 2 diarrhoea (n=1); grade 2 nephritis (n=1); and
grade 1 rash (n=1).

Table 3: Treatment-related adverse events in the modified
intention-to-treat population

This included two patients with lymphopenia and
three patients with isolated laboratory abnormalities
(elevated blood creatine phosphokinase, blood cholesterol,
and hepatic aminotransferase). There were no grade 4
treatment-related adverse events or deaths related to
treatment. Adverse events leading to death occurred in
eight (9%) of 88 patients: disease progression (n=4),
hepatic failure (n=1), ileus (n=1), malignant neoplasm
progression (n=1), and pneumonia (n=1). None of these
were considered treatment related. Of all 43 deaths,
disease progression was reported as the primary reason
in 40 cases. Additionally, three deaths occurred for which
the primary cause was unknown.

With the use of a search-term method, six (7%) of
88 patients had a potential immune-mediated adverse
event that was treatment related; all were grade 1 or 2

(table 3). Potential immune-mediated, treatment-related
events requiring steroids were identified by medical
review in four additional patients; three were grade 1 or 2
and one was grade 3 (table 3). 36 (41%) of 88 patients had
a serious adverse event. Those occurring in more than
one patient were acute kidney injury (n=4), disease
progression (n=4), anaemia (n=3), abdominal pain (n=2),
asthenia (n=2), cellulitis (n=2), and general physical
health deterioration (n=2). Seven treatment-related
serious adverse events occurred in five (6%) of 88 patients:
grade 3 aminotransferase elevation (n=1), grade 2
infusion-related reaction (n=1), grade 2 enterocolitis
(n=1), grade 2 chondrocalcinosis and grade 2 synovitis
(both events occurring in one patient), and two events of
interstitial nephritis in one patient (one grade 1 and
one grade 2). Two (2%) of 88 patients permanently
discontinued treatment because of an adverse event
(one patient with grade 2 elevated aminotransferase
deemed treatment-related and one patient with grade 3
pericardial effusion deemed not related). One additional
patient discontinued study treatment because of a
treatment-related grade 1 creatinine elevation, which
occurred after the treatment-emergent period and
followed an event of grade 2 treatment-related acute
interstitial nephritis. Eight (9%) of 88 patients had at
least one dose reduction within an administration.
At least one dose was delayed in 39 (44%) of 88 patients,
with delays of 3 to 6 days in 10 (11%) of 88 patients and
7 or more days in 29 (33%) of 88 patients. Of patients
assessable for immunogenicity testing, three (4%) of
79 patients tested positive for treatment-emergent
anti-therapeutic antibodies. Two of three immunogenic
responses were persistent, and one was transient.
Pharmacokinetic data are not yet mature and analyses
are ongoing; these data will be reported elsewhere.

Discussion

Avelumab monotherapy in patients previously treated
for metastatic disease was well tolerated and achieved
rapid and sustained responses in 28 (32%) of
88 patients; another nine patients (10%) achieved stable
disease. These data provide evidence of therapeutic
activity in patients with metastatic, chemotherapy-
refractory Merkel cell carcinoma. Merkel cell carcinoma
is an aggressive cutaneous malignancy associated with
poor survival outcomes in patients with metastatic
disease. Although Merkel cell carcinoma is a rare
cancer, the proportion of patients with recurrent disease
exceeds 40%,° and the incidence of disease-associated
mortality is approximately three times that of
melanoma.”® Chemotherapy has been shown to
produce responses in this population, but they are
seldom durable.**" In a recent observational study, the
proportion of patients with chemotherapy-refractory
metastatic disease who responded to chemotherapy in
the second-line setting was 23%, with a 6-month
durable response rate of 6-7%."
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Patients in this study all had distant metastases that
had been treated with at least one previous line of
therapy for metastatic disease, indicating the highest
unmet medical need and population with the poorest
prognosis among patients with Merkel cell carcinoma.
The median duration of response was not reached
in this study, and most patients (23 [82%] of 28)
had ongoing responses at a median follow-up of
10-4 months (IQR 8-6-13-1). By contrast, responses to
chemotherapy reported in the scientific literature are
typically short-lived. The response duration and durable
response rate reported in this study already exceed what
can be achieved with chemotherapy." On the basis
of Kaplan-Meier analysis, the 6-month estimate of
durability was 92%, and the observed plateau of the
Kaplan-Meier curve for progression-free survival was
driven by durable responses. The 6-month durable
response rate was 29%, and the 6-month progression-
free survival rate was 40%. Complete responses
occurred in patients who had visceral disease, had a
high disease burden based on size of target lesions,
and were heavily pretreated. Additionally, a complete
response was ongoing in one patient for 9-5 months
after this patient had ended treatment with avelumab.
These data suggest that meaningful clinical benefit was
achieved with avelumab treatment with a median time
to response of 6 weeks.

Responses to avelumab were observed irrespective of
PD-L1 expression or Merkel cell polyomavirus status,
suggesting that avelumab might achieve a therapeutic
benefit in patients whose disease response and cause are
driven by different underlying mechanisms. Specific
mechanisms related to the interplay of viral antigen,
ultraviolet-based mutagenesis, and PD-L1 expression in
the tumour microenvironment are not well understood.
However, mutational landscape analyses suggests
that Merkel cell polyomavirus-positive and Merkel
cell polyomavirus-negative signatures might represent
viral-dependent and ultraviolet-induced subtypes,
respectively.®* Furthermore, the patterns of respon-
siveness to anti-PD-L1 treatment with respect to viral
status suggest that PD-L1 expression might be driven by
mechanisms of immune evasion and by increased
mutagenesis and neoantigen expression in patients with
viral-negative tumours. Our results showing clinical
activity in both virus-related and ultraviolet-radiation-
induced tumours provide an impetus for investigating
avelumab in other tumour types with similar causes.

A rationale for immune checkpoint inhibition as a
promising approach is further supported by evidence
of anti-tumour activity with the anti-PD-1 antibody
pembrolizumab in first-line metastatic Merkel cell
carcinoma.” This phase 2 study of 25 assessable patients
with Merkel cell carcinoma receiving a first-line systemic
therapy for unresectable or metastatic disease and with
at least one tumour assessment during treatment
reported an objective response of 56% (95% CI 35-76) by
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RECIST version 1.1. The patients in the first-line
pembrolizumab study had stage IIIb and stage IV
disease, whereas the patients in this study had only
stage IV disease and had been treated in the second-line
setting for chemotherapy-refractory disease. Median
follow-up time in the first-line study was 7-6 months,
compared with 10-4 months in the avelumab second-line
study. Because durability of response is an indicator of
clinical activity, the longer follow-up time shows a robust
signal of benefit with avelumab. Differences observed in
response based on PD-L1 expression or Merkel cell
polyomavirus status in the two studies might relate to
the different patient populations or the number of
patients included in the trials; however, both studies
reported responses in patients regardless of PD-L1
and Merkel cell polyomavirus status. Although the
population in the pembrolizumab study® differed from
that in the current study of avelumab across several
dimensions—Iless advanced disease and a more hetero-
geneous patient population, less heavily pretreated in a
first-line setting, fewer patients, and shorter follow-up
time—the two studies, taken together, reinforce the
notion that targeting the PD-L1/PD-1 axis is an effective
therapeutic strategy.

The safety profile of avelumab was manageable and
consistent with anti-PD-L1/PD-1 antibodies in other
tumour types.” Most adverse events related to avelumab
were low grade, consisting mostly of fatigue and
infusion-related reactions. In particular, all infusion-
related reactions were low grade (CTCAE grade 1 or 2)
and, in most cases, resolved on the same day with only
supportive medications; none resulted in discontinuation
of study treatment. Four patients had grade 3 treatment-
related adverse events, one of which led to permanent
discontinuation (elevated aminotransferases). The grade
3 treatment-related adverse events were all related to
laboratory abnormalities, which is consistent with safety
data reported for pembrolizumab in first-line Merkel cell
carcinoma.” No grade 4 treatment-related events or
deaths related to study treatment occurred. The number
of potential immune-mediated adverse events related to
avelumab was low, and the events were manageable.

The patients in this study had completed previous
chemotherapy and represent a particularly challenging
population. Previous reports in patients with metastatic
Merkel cell carcinoma treated with chemotherapy have
shown high rates of serious dose-limiting toxicities—
including sepsis, neutropenia, and renal toxicity—and
treatment-related death, especially in elderly patients.”"
The median age of our population was 72-5 years, and no
treatment-related deaths were noted. Thus, avelumab
was safe in patients with previously treated, metastatic
Merkel cell carcinoma.

This study does have limitations, which include the
non-randomised study design and the small sample size.
Merkel cell carcinoma is a rare disease with a rapid
natural history in a population with often substantial
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comorbidities, which makes large randomised clinical
trials difficult. To our knowledge, this study is the largest
trial of metastatic Merkel cell carcinoma ever reported.
Although this trial was not randomised to directly assess
anti-PD-L1 therapy compared with chemotherapy in the
second-line setting, our findings suggest that treatment
with anti-PD-L1 achieves durable disease remission or
stabilisation and is well tolerated. Additionally, this trial
was designed a priori to assess the clinical activity
of avelumab in patients with metastatic Merkel cell
carcinoma after progressing on first-line chemotherapy.
This study shows a confirmed objective response per
RECIST version 1.1 criteria of 31-8% with a 95-9% CI
excluding 20%. As a result, the study met its predefined
primary objective of clinical activity.

We noted objective responses to avelumab in all
subgroups analysed. We noted a higher proportion of
patients with a response in subgroups who had received
fewer lines of previous therapy compared with those who
had received more lines of previous therapy. One possible
explanation for this observation is that patients who
received fewer lines of cytotoxic therapy might be more
likely to have fully functioning immune systems than
those who had received more lines of therapy, and thus
might respond in a more robust way to immunotherapy
with a checkpoint inhibitor. Our findings in the
second-line and later-line setting, together with the results
for pembrolizumab in first-line patients, indicate that
anti-PD-L1/PD-1 therapies could become the standard
of care in treatment-naive and advanced Merkel cell
carcinoma. Additionally, these studies support the clinical
activity and safety of anti-PD-L1/PD-1 monotherapy in the
treatment framework. Combination approaches with
anti-PD-L1/PD-1 antibodies and other immunotherapies
have been initiated. Our findings show that avelumab
represents a new therapeutic option for advanced Merkel
cell carcinoma.
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