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1 | INTRODUCTION

Abstract

Merkel cell carcinoma (MCC) is a highly aggressive neuroendocrine tumor of the skin
with an estimated disease-associated mortality of 15-33%. Australia has a higher inci-
dence of MCC compared to the rest of the world, thought to be due to a higher ultra-
violet index. The Australian MCC population is distinct from the MCC population of
the Northern hemisphere, characterized by a predominantly viral negative etiology
with high tumor mutational burden. The optimal management of MCC and the choice
of treatment modality vary significantly across the world and even between institu-
tions within Australia. Historically, the treatment for MCC has been resection followed
by radiotherapy (RT), though definitive RT is an alternative treatment used commonly
in Australia. The arrival of immune checkpoint inhibitors and the mounting evidence
that MCC is a highly immunogenic disease is transforming the treatment landscape for
MCC. Australia is playing a key role in the further development of treatment options
for MCC with two upcoming Australian/New Zealand investigator-initiated clinical tri-
als that will explore the interplay of RT and immunotherapy in the treatment of early
and late stage MCC.
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Furthermore, these numbers have been steadily increasing year-on-
year, with the incidence in the United States rising by greater than 95%

Merkel cell carcinoma (MCC) is a cutaneous neuroendocrine malig-
nancy that usually appears as a rapidly growing pink/purple nodule in
sun-exposed skin. MCC typically arises in elderly Caucasians (median
age 70-75) and the immunocompromised (10% of patients), and is
more common in men. MCC has an annual incidence of 1.3 per 100 000
people in Australia® and 0.7 per 100 000 people in the United States.?

since the year 2000.2 The higher incidence rate in Australia is believed
to be due to the higher ultraviolet (UV) index compared with other geo-
graphic regions of a similar ethnic background.3*

Clonal integration of the Merkel cell polyomavirus (MCPyV) DNA
into the host genome® has been implicated in approximately 80% of
MCC cases in the northern hemisphere.®” In MCPyV-positive MCC,
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the potent MCPyV antigen proteins drive tumorigenesis and are
required for maintaining tumor cell survival.® However, as MCPyV
infection often occurs at a young age and is generally ubiquitous in
the population, other co-operative risk factors are important for dis-
ease development. MCPyV-negative MCC appears to be driven by UV-
carcinogenesis,” and this is reflected by the enrichment of MCPyV-
negative MCC in Australia and New Zealand, more frequent presen-
tation on sun-exposed sites, and a unique mutational pattern in these
cancers.10-12

DNA sequencing studies of MCC samples reflect the two distinct
etiologies for MCC, which may suggest two different cells of origin.'®
MCPyV-negative MCC is hypermutated and has the hallmark muta-
tional signature associated with UV damage, whereas MCPyV-positive
MCC has a very low number of mutations.2*> This bimodal muta-
tional profile could suggest that MCPyV-positive tumors arise from
a more UV-protected precursor cell in dermis. Despite these bio-
logical differences, the clinical significance of the tumor viral sta-

tus is currently unclear®1?

and is not used to guide treatment
decisions.

Given the rarity of MCC, there is a lack of prospective randomized
clinical trials (RCTs) comparing treatment approaches and most of the
information is from retrospective, single institutional or population-
based registry studies. As a result, it is difficult to reach a consen-
sus on the “optimal management” of MCC and the choice of treat-
ment varies between institutions. Current National Comprehensive
Cancer Network (NCCN) guidelines for MCC recommend wide local
excision (WLE) of the primary tumor as the standard approach to ini-
tial management.?® Australian institutes typically favor an approach
of definitive radiotherapy (RT) or less extensive resection followed by
postoperative RT.

MCC is a highly aggressive malignancy with an estimated 5-year
disease-associated mortality of 15-33%.2123 MCC tends to grow
quickly and metastasizes at an early stage; survival is improved with
earlier detection and treatment. Until recently, distant metastatic MCC
(mMCC) had no effective treatment. However, the arrival of immune
checkpoint inhibitors (ICls) and the evidence that MCC is an immuno-
genic disease is transforming the treatment landscape for MCC.

This manuscript reviews the current treatment options for locore-
gional and distant metastatic MCC and also discusses some of the
upcoming Australian/New Zealand investigator-initiated clinical trials

that may help shape further treatment options for MCC.

2 | METHODS

A literature search was conducted on PubMed and Medline databases,
with language limitations (English only) but no time limitations. There
are no specific Australian guidelines for the treatment of MCC; Aus-
tralian clinicians have provided their insights into the treatment of
MCC, often based on their own published research.

Definitive RT was defined as RT delivered to the nonexcised primary

lesion and/or involved lymph nodes. Adjuvant therapy was defined as

therapy delivered after resection of the primary lesion and/or lymph
nodes.

3 | CLINICAL PRESENTATION

The diagnosis of MCC can be challenging and is often missed or delayed
as the primary tumor lacks any pathognomic features.2° Most often,
MCC presents as a rapidly growing violaceous nodule from either der-
mal, subcutaneous or intraepidermal layers of the skin (Figure 1). Pri-
mary MCC is most frequently located on sun-exposed areas, particu-
larly the head and neck.

There are no “classical” clinical features of the primary tumor that
distinguish it from other common skin lesions and MCC cannot be diag-
nosed based on the clinical examination alone. Some clinical features of
MCC denoted by the acronym AEIOU are (a) asymptomatic, (b) expand-
ing rapidly in less than 3 months, (c) immunosuppression, (d) older than
50 years, and (e) UV exposed locations of the body. The presenta-
tion of these clinical features alongside a lesion that may look benign
in nature, should warrant a biopsy and histopathological analysis in
order to confirm a clinical diagnosis of MCC. MCC is staged accord-
ing to the eighth edition of the American Joint Committee on Cancer
(AJCC).24

MCC usually metastasizes to the draining lymph nodes first and
a lymph node examination in addition to a full skin survey is recom-
mended. Paradoxically, patients who present with metastatic nodal
disease without a known cutaneous primary may have a more favor-
able outcome compared to patients presenting with a clear cutaneous

primary.2>26

4 | DIAGNOSTIC WORKUP

Though MCC has a characteristic immunohistological profile, diagno-
sis should be confirmed by an experienced dermatopathologist.2° In
most cases, morphological features, positive staining for cytokeratin
20 (CK20), and neuroendocrine markers and negative staining for thy-
roid transcription factor-1, CK7, and lymphoid markers?’ are suffi-
cient to confirm a diagnosis of MCC. Detection of viral DNA/protein
can be used to distinguish between MCPyV-positive versus negative
patients; however, this is not routinely performed as it does not alter
management.

Sentinel lymph node biopsy is considered the most reliable staging
tool to identify subclinical nodal disease.2° Between 30% and 50% of
patients with a primary MCC will harbor subclinical nodal metastases,
and these patients should undergo pathological investigation or elec-
tive treatment of nearby lymph nodes. 2827

MCC is prone to both locoregional and distant recurrences. The
majority of relapses will occur within the first 2 years. Close follow-
up after initial treatment is important, including imaging. Unfortu-
nately, there is a lack of evidence to guide the choice and timing

of post-treatment imaging and no widely accepted guidelines for
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FIGURE 1

imaging of MCC. Recommended imaging techniques include computed
tomography (CT), ultrasound, and 18-fluorodeoxyglucose positron
emission tomography (FDG PET/CT).2°

5 | TREATMENT PARADIGMS: LOCOREGIONAL
DISEASE

After the confirmation of a diagnosis of MCC, patients should be
promptly referred to a specialist center with experience in the man-
agement of MCC as delays between diagnosis and treatment can
lead to poorer outcomes.®° Furthermore, the management of MCC
requires multidisciplinary and personalized care for optimal patient

outcomes.20

5.1 | Surgical excision
There is a lack of consensus regarding the ideal first-line approach
to MCC. Resection with WLE has traditionally been recommended

as a primary treatment modality?° based on the evidence primarily

Four examples of Merkel cell carcinomas. Note the tendency for red/violaceous coloration, nodular appearance, and distribution on
sun-exposed areas [Colour figure can be viewed at wileyonlinelibrary.com]

sourced from retrospective studies and case reports.3133 Generally,
there has been a shift in the literature toward utilizing combined treat-
ment modalities in the management of MCC with increasing evidence
for the use of limited resection/biopsy supplemented with postopera-
tive RT.

5.2 | Adjuvant radiotherapy or definitive
radiotherapy

MCC is a highly radiosensitive malignancy.3*3> The NCCN guidelines
recommend RT as an adjuvant therapy following excision of the pri-
mary tumor and this is currently the most common role of RT in the
management of MCC.

Several groups have reported the use of definitive RT in the manage-
ment of MCC (Table 1). Given the relatively high local and regional con-
trol rates observed in these studies, definitive RT is a reasonable non-
invasive alternative to resection in select patients and is used as such in
many Australian institutions.

Where a resection has been undertaken as the initial treatment,

a number of studies have shown excellent local control rates with
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TABLE 1 Loco-regional control rates for radiotherapy alone
Author Year N Control oS Median dose (Gy)
Koh and Veness®° 2009 87.5% in-field control 12.5% 1-year OS 50
Veness et al®? 2010 43 75% in-field control 37% 5-year OS 51
Pape et al®? 2011 25 100% LC; 92% RC NA 65
Sundaresan et al®® 2012 18 89% in-field control NA 50
Harrington and Kwan®* 2014 57 89% LC; 79% RC NA NA
Veness and Howle*? 2015 41 85% in-field control 40% 5-year OS 51

Abbreviations: LC, local control; NA, not available; OS, overall survival; RC, regional control.

TABLE 2 Published reports of loco-regional control rates and overall survival for resection and adjuvant radiotherapy

Author Year N
Gillenwater et al®® 2001 26
Lewis et al®® 2006 169
Clark et al®” 2006 66
Pape et al®? 2011 25
Hui et al%® 2011 165
Ghadjar et al®? 2011 118
Fields et al’® 2012 75
Kang et al’* 2012 32
43
Bishop et al”2 2016 106

Overall survival

77.4% (3-year OS)

Control rate

88% (3-year LC)
95% (3-year RC)

88% (5-year LRFS)
77% (5-year RRFS)

84% (5-year LC)
69% (5-year RC)

88% (in-field control) NA

81% (in-field control)
76% (5-year actuarial LRC)

94% (5-year LRFS)
76% (5-year RRFS)

97% (LC) NA
88% (RC)

89% (2-year LRFS; primary site RT)
84% (2-year RRFS; regional RT)

96% (5-year actuarial LC)
96% (5-year actuarial RC)

57.3% (5-year OS)

49% (5-year OS)

45% (5-year actuarial OS)

56% (5-year OS)

No improvement in OS

58% (5-year OS)

Abbreviations: LC, local control; LRC, loco-regional control; LRFS, loco-regional recurrence-free survival; NA, not available; OS, overall survival; RC, regional

control; RRFS, regional recurrence-free survival.

the addition of adjuvant RT (Table 2). Retrospective reviews have
concluded that the use of adjuvant RT after resection improved local
control rates and was significantly associated with improved survival,
regardless of tumor size.?¢37 However, whether adjuvant RT is nec-
essary for all stages of disease is unclear, with an RCT reporting no
improvement in overall survival (OS) and progression-free survival
(PFS) with adjuvant RT in stage | MCC, though there was a significant
decrease in the risk of regional recurrence.®® However, low recurrence
rates have also been reported after surgical excision alone in early
stage patients who have not received adjuvant RT.3237 Similarly, when
MCC has spread to regional lymph nodes, there is a lack of prospec-
tive data comparing the use of RT, nodal dissection, or a combination
of the two.2° However, in Australian practice, definitive RT is generally
advocated to the involved nodes and surrounding nodal basin in this
setting.%¢

5.3 | Chemoradiation trials

Given that MCC is chemosensitive, there has been interest utilizing
it in the concurrent and adjuvant setting for patients who are per-
ceived to be at high risk of relapse. A prospective study by the Trans-
Tasman Radiation Oncology Group (TROG) investigated the use of syn-
chronous carboplatin, etoposide, and radiation therapy in 53 patients
with high-risk MCC. The 3-year OS, loco-regional control, and dis-
tant control were 76%, 75%, and 76%, respectively, indicating that
chemoradiation (CRT) offered high levels of locoregional control and
survival.*0 However, a multivariate analysis that compared the results
of the patients from the above study to a historic cohort indicated that
postoperative CRT did not improve outcomes compared with postop-
erative RT.*! Yet, another retrospective study found that adjuvant CRT
provided a survival benefit (HR, 0.62, 95% Cl1 0.47-0.81) over resection
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alone and may help improve survival in patients with high-risk MCC.*2
Given the significant toxicity and a lack of definitive benefit, adjuvant
CRT has fallen out of fashion, especially with the advent of more effec-
tive systemic therapies for MCC in the form of programmed death-1
(PD1)-based immunotherapy.

5.4 | Adjuvant immunotherapy

Viral antigens are expressed in MCPyV-positive tumor cells, which
make them immunogenic. MCPyV-negative MCCs may also be
immunogenic, based on a high tumor mutation burden and neoanti-
gens created as a result of UV exposure. As such, the PD1-programmed
death-ligand 1 (PDL-1) immune-checkpoint pathway is a key
therapeutic target for MCC,*® and ICls have been approved for
use in patients with advanced-stage MCC.

There is a great interest in moving immunotherapy to the treat-
ment of earlier stage MCC in the curative setting. Several north-
ern hemisphere trials are currently underway to investigate the effi-
cacy of ICl in the adjuvant setting in MCC. The ADMEC-O trial
(NCT02196961) is investigating the efficacy of adjuvant nivolumab
monotherapy in patients with completely resected MCC. The ADAM
trial (NCT03271372) is investigating the relapse-free survival benefits
of adjuvant avelumab compared to placebo in patients with stage 111B
MCC who have undergone resection with or without adjuvant radia-
tion therapy. The NCI ECOG-ACRIN trial (NCT03712605) is compar-
ing 12 months of pembrolizumab to standard of care for patients with
resected stage I-11l MCC.

The Immunotherapy Merkel Adjuvant Trial (I-MAT), coordinated
by the Melanoma and Skin Cancer (MASC) trials group, is an Aus-
tralian investigator initiated study, which will aim to investigate the
recurrence-free survival of avelumab as an adjuvant treatment in stage
I-I1l MCC. This trial differs from the adjuvant immunotherapy clinical
trials in the northern hemisphere as it will be in an Australian popula-
tion who are likely biologically distinct from patients in the northern
hemisphere, with a greater proportion of viral negative cancers with
high tumor mutation burden. This trial will feature a shorter 6 months
duration of adjuvant immunotherapy, which is likely to be more accept-
able and convenient for patients; as well as being more cost-effective
for health services. In addition, this trial will evaluate the safety and
synergy of avelumab given concurrently with RT, which is more in-line

with current Australian practice.

6 | TREATMENT PARADIGMS: DISTANT
METASTATIC DISEASE

MCC has a high risk of distant spread and outcomes in patients with
metastatic disease are poor with a historical 5-year survival of 13.5%.%
The NCCN guidelines recommend that patients with distant mMCC
have either systemic therapy alone or a combination of systemic and
local therapies, such as resection and/or RT, depending on the clini-

cal situation. Recently, immunotherapy has become a standard of care

WILEY->

first-line therapy for advanced MCC. However, due to the rapidly
evolving treatment landscape, where possible, MCC patients should
always be considered for enrollment in clinical trials.

6.1 | Chemotherapy and radiotherapy

Prior to the advent of immunotherapy, cytotoxic chemotherapy was
the treatment of choice. Though overall response rates ranged from
40% to 60%, the responses were fairly short-lived with a median PFS
of 3-5 months, and a median OS of 10 months.*>*¢ Chemotherapy is
currently considered to only have a palliative role*” and should only be
reserved for cases of immunotherapy failure or where immunotherapy
is contraindicated.

RT is used in the metastatic setting primarily for palliating symp-
tomatic sites, such as skeletal metastases or large lymph nodes, but
may also have a role in altering and augmenting the immune response.
Due to the high radiosensitivity of MCC, even relatively low-dose reg-
imens, such as 8 Gy in a single treatment, have been demonstrated to
be effective in reducing tumor burden and providing durable palliation,
with limited side-effects.*® Hypofractionated schedules of 20 Gy in five
fractions are also commonly used in the palliative treatment setting.*?

Treatment with RT or chemotherapy does not increase survival in
patients with advanced MCC, and novel, effective agents that can
induce durable responses in patients with metastatic or recurrent dis-

ease and that have a good safety and tolerability profile are needed.

6.2 | Immunotherapy

Anti-PDL-1 and anti-PD1 agents, such as avelumab and pem-
brolizumab, have been studied in advanced MCC patients and
have durable responses, with favorable PFS and OS trends compared
to chemotherapy treatment.>9-53 The Javelin Merkel 200 trial evalu-
ated avelumab as second-line and first-line treatment in patients with
mMCC. After more than 2 years follow up of 88 patients, an objective
response rate (ORR) of 33% (95% Cl 23.3-43.8) was obtained, the
PFS was 26% at 2 years, and the median OS was 12.6 months (95% Cl
7.5-17.1) in the second-line setting.>* Clinical activity was observed
across all patient subgroups, irrespective of MCPyV status. Avelumab
demonstrated a good safety profile with 11.4% of patients with a grade
3 or above treatment-related adverse event and no treatment-related
deaths.’* In the first-line setting, the ORR after at least 3 and 6 months
of follow-up was 62.1% (n = 29; 95% Cl 42.3-79.3) and 71.4% (n = 14;
95% Cl 41.9-91.6), respectively.

Pembrolizumab was investigated as a first systemic therapy for 50
patients with metastatic or recurrent locally advanced MCC.>! After
a median follow up of 14.9 months, an ORR of 56% (95% Cl 41.3-
70.0) was obtained with ORRs of 59% in virus positive and 53% in
virus negative tumors. The 2-year PFS rate was 48.3% and a median
OS had not been reached.>! Pembrolizumab had a manageable safety
profile with grade 3 or 4 adverse events occurring in 28% of patients

and led to treatment discontinuation in 14% of patients, including one
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treatment-related death.®! These response rates in advanced MCC
cases support the use of ICls in standard clinical practice. Avelumab, an
anti-PD-L1 monoclonal antibody, is an approved treatment option for
mMCC in several countries, including the United States, Europe, and
Australia. Pembrolizumab, has recently been approved for recurrent
locally advanced MCC or mMCC in the United States. Nivolumab is a
fully human 1gG4 anti-PD-1 antibody with clinical activity in advanced
MCC still under investigation in a phase I/l trial (CheckMate 358,
NCT02488759). Initial data showed that 11 out of 17 patients (65%)
with resectable stage I1A-IV MCC who received two doses of neoadju-
vant nivolumab had a major pathologic response. The majority of oper-
ated patients remained tumor free at 12 months.>>

Ultimately, immune-checkpoint blockade does result in responses
but only in around half of patients treated.>>52 Moreover, of those who
do respond, a substantial number of patients acquire secondary resis-
tance. Clearly, more needs to be done to understand the underlying
mechanisms of primary and secondary resistance to overcome these

issues.

6.3 | Other experimental treatments

Alternative treatments to immunotherapy are required for patients
with advanced stage MCC who do not respond to or have contraindi-
cations to immunotherapy. Fifty to seventy percent of patients with
MCC express somatostatin receptors (SSTRs)¢ and somatostatin ana-
logues are being investigated for MCC. Peptide receptor radionuclide
therapy (PRRT) is a novel approach that uses a tumor-targeting peptide
to deliver a payload of radiation to sites of disease while sparing nor-
mal surrounding tissue. Specifically, using a radio-labeled somatostatin
analogue 177 Lu-DOTATATE to target sites expressing the SSTR may be
an effective treatment for MCC. The TarGeted THerapy and Avelumab
in MCC (GoTHAM) clinical trial (NCT04261855), run by the MASC tri-
als group, will investigate antitumor activity, measured by ORR, for the
combination of avelumab plus PRRT and avelumab plus RT in patients
with unresectable or mMCC. It is expected that there may be a syner-
gistic benefit from the combination of radiation and immunotherapy,
which may stem from interactions between radiation and the immune

system.>’

6.4 | Post-treatment surveillance
Currently, there are no standardized national post-treatment surveil-
lance guidelines for MCC. As such, follow up is individualized depend-
ing on patient and institutional factors. Regular skin examination and
palpation of nodal areas is performed routinely, and imaging with ultra-
sound, CT, or PET/CT is utilized at many institutions.

Recently, a serological assay has been developed that detects the
presence of antibodies against the MCPyV oncoprotein and is clinically
available in the United States.’® Rising antibody titres have proven

to be correlated with MCC recurrence with a 66% positive predictive

value. Given the high proportion of MCPyV-negative patients in Aus-
tralasia and the costs involved for samples to be shipped and analyzed
in the United States, the MCPyV antibody test is currently not rou-
tinely used at any Australian institution.

7 | CONCLUSION

Most MCCs diagnosed in Australia are viral negative and geneti-
cally distinct from those arising in other parts of the world. This may
have implications for future treatment options for Australian patients,
though at this stage, there is insufficient evidence that viral status
should alter management in MCC.5?

Historically, the treatment for MCC has been resection followed by
RT or chemotherapy and this is still often the case in the United States
and Europe. MCC is highly sensitive to RT and several studies have
shown the success of definitive RT in the treatment of MCC. Definitive
RT for early stage MCC is widely adopted in Australian practice.

Immunotherapy is changing the treatment landscape for MCC and
is now established as the standard of care in the metastatic setting.
Australia is playing a key role in the further development of treatment
options as demonstrated by the upcoming MASC GoTHAM and IMAT
clinical trials. Ongoing international collaboration will result in further

advances in the diagnosis and management of this rare disease.
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