The 1 . Melanoma and Cutaneous Malignancies

ncologist

Recent Therapeutic Advances and Change in Treatment Paradigm
of Patients with Merkel Cell Carcinoma

Rocio Garcia-Carsonero @, Ivan MARQUEZ-RODAS,b Luis bE LA CRuz-MERINO,® JAVIER MARTINEZ-TRUFERO,d MiGueL ANGEL CABRERA,®
Jose MaRriA P|ULATs,f Jaume Cappevita,® ENRIQUE GRANDE,h SALVADOR MARTlN-ALGARRA,i Acronso Berrocal

#Medical Oncology Department, Instituto de Investigacion Sanitaria Hospital 12 de Octubre (imas12), UCM, CNIO, CIBERONC, Madrid,
Spain; "Medical Oncology Department, Gregorio Marafion University Hospital, CIBERONC, Madrid, Spain; “Medical Oncology
Department, Virgen Macarena University Hospital, Seville, Spain; 4Medical Oncology Department, Miguel Servet University Hospital,
Zaragoza, Spain; “Medical Oncology Department, Nuestra Sefiora de la Candearia University Hospital, Santa Cruz de Tenerife, Spain;
fMedical Oncology Department, Institut Catala d’Oncologia, IDIBELL, CIBERONC, Hospitalet de Llobregat, Barcelona, Spain; EMedical
Oncology Department, Vall d’Hebron University Hospital, Barcelona, Spain; "Medical Oncology Department, MD Anderson Cancer
Center Madrid, Madrid, Spain; ‘Medical Oncology Department, Clinic University of Navarra, Pamplona, Spain; 'Medical Oncology
Department, University General Hospital of Valencia, Valencia, Spain

Disclosures of potential conflicts of interest may be found at the end of this article.

Key Words. Merkel ¢ Epidemiology e Diagnosis ® Treatment e Immunotherapy

/ABSTRACT

Merkel cell carcinoma (MCC) is a rare, aggressive, primary
cutaneous neuroendocrine tumor that typically presents as

with a favorable safety profile, in both chemonaive and
pretreated patients. In 2017, avelumab was approved by

an indurated nodule on sun-exposed areas of the head and
neck in the white population. Major risk factors include
immunosuppression, UV light exposure, and advanced age.
Up to 80% of MCC are associated with Merkel cell polyomavi-
rus. About 50% of patients present with localized disease,
and surgical resection with or without adjuvant radiotherapy
is generally indicated in this context. However, recurrence
rates are high and overall prognosis rather poor, with mortal-
ity rates of 33%—46%. MCC is a chemosensitive disease, but
responses in the advanced setting are seldom durable
and not clearly associated with improved survival. Several
recent trials with checkpoint inhibitors (pembrolizumab,
avelumab, nivolumab) have shown very promising results

several regulatory agencies for the treatment of metastatic
MCC, the first drug to be approved for this orphan disease.
More recently, pembrolizumab has also been approved by
the U.S. Food and Drug Administration in this setting. Immu-
notherapy has therefore become the new standard of care in
advanced MCC. This article reviews current evidence and rec-
ommendations for the diagnosis and treatment of MCC and
discusses recent therapeutic advances and their implications
for care in patients with advanced disease. This consensus
statement is the result of a collaboration between the Spanish
Cooperative Group for Neuroendocrine Tumors, the Spanish
Group of Treatment on Head and Neck Tumors, and the Span-
ish Melanoma Group. The Oncologist 2019;24:1375-1383

Implications for Practice: Merkel cell carcinoma (MCC) is an uncommon aggressive skin cancer associated with advanced
age, UV light exposure, and immunosuppression. Up to 80% are associated with Merkel cell polyomavirus. MCC is a
chemosensitive disease, but tumor responses in the advanced setting are short-lived with no long-term survivors. Recent
clinical trials with immune checkpoint inhibitors (i.e., pembrolizumab, avelumab, nivolumab) have shown promising results,
with avelumab becoming the first drug to receive regulatory approval for this orphan indication. Further follow-up is
needed, however, to define more adequately the long-term benefits of these drugs, and continued research is warranted
to optimize immunotherapeutic strategies in this setting.

INTRODUCTION

Merkel cell carcinoma (MCC) is a rare cutaneous malignancy
that was originally described as a “trabecular carcinoma of the
skin” by Cyril Toker in 1972 [1]. Although it shares common
features with Merkel cells of the skin, the assumption that it is

originated in these cells has been recently questioned. MCC
pathogenesis is linked to Merkel cell polyomavirus clonal inte-
gration and exposure to UV radiation, the latter being associ-
ated with a high mutational burden. In addition, its incidence
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is significantly increased in immunosuppressed patients. All
these together make MCC a suitable candidate for exploring
immunotherapeutic approaches. Although surgery with or
without adjuvant radiotherapy can be curative in some
patients with early-stage MCC, the proportion of patients
with recurrent disease exceeds 40% and median survival of
patients with advanced disease ranges from 6 to 9 months
with best available cytotoxic chemotherapy [2, 3]. In this con-
text, recent results reported for several immune checkpoint
inhibitors have already changed the standard of care of this
orphan and aggressive disease.

This article summarizes current available evidence for the
diagnosis and treatment of MCC, including surgery, radiother-
apy, chemotherapy, and immunotherapy. This review also
discusses in detail recent therapeutic advances and their
implications for care in patients with advanced disease. This
consensus statement is the result of a collaboration between
the Spanish Cooperative Group for Neuroendocrine Tumors
(GETNE), the Spanish Group of Treatment on Head and Neck
Tumors (TTCC) and the Spanish Melanoma Group (GEM).

EpipEmMIOLOGY oF MCC

The incidence of MCC has steadily increased over the past
3 decades (by 333% from 1986 to 2011 according to the
Surveillance, Epidemiology, and End Results registry data),
in part due to improved diagnostic techniques and clinical
awareness, but likely also as a consequence of the progres-
sive aging of the population in developed countries and
the higher prevalence of some known risk factors such as
T-cell immune suppression. Nevertheless, it continues to
be an infrequent disease, with reported annual incidence
rates that range from 0.13/100,000 inhabitants in some
low-prevalence regions in Europe (i.e., Scotland or Eastern
France) to 1.6/100,000 in countries with the highest preva-
lence such as Australia [4—6]. In the U.S., approximately
2,500 new cases are diagnosed per year [7]. MCC is more
common in skin exposed to sunlight, advanced age, and
male gender. MCC has a mortality rate three times greater
than melanoma, and the overall survival (OS) rate at 5 years
ranges from 30% to 64% [8, 9].

ETioPATHOGENESIS OF MCC

Although the etiology of MCC has not been fully elucidated,
two main factors are closely related to the pathogenesis of
this disease: the Merkel cell polyomavirus (MCPyV) and UV
radiation exposure [10, 11]. Clonal integration of a polyoma-
virus in human MCC was first described in 2008 by Feng
et al. This MCPyV is a double-stranded DNA virus that has
oncogenic potential in preclinical models via interaction with
the p53 and Rb gene families [12]. MCPyV induces latent
infections in immunocompetent hosts that may turn into
MCC tumors in immunosuppressed patients. Up to 80% of
MCC have MCPyV clonally integrated into tumor cells, and
this condition is believed to be involved in direct viral carci-
nogenesis [12, 13]. Indeed, MCPyV-positive MCC cell lines
depend on viral oncogene expression for cell proliferation
and survival.
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Up to 80% of MCC have MCPyV clonally integrated
into tumor cells and this condition is believed to be
involved in direct viral carcinogenesis. Indeed, MCPyV-
positive MCC cell lines depend on viral oncogene

expression for cell proliferation and survival.

Viral oncogenesis is mediated by the large and small T
antigens of MCPyV, where large T antigens regulate the life
cycle of virus and host cells (primary viral oncogene). In
line with this, a recent clinical study, conducted in 68
patients with MCC and 82 controls, observed high levels of
antibodies against MCPyV in patients with MCC, specifically
in a subpopulation with better clinical outcome (i.e., in
which progression-free survival [PFS] was better in patients
with high antibody titers, hazard ratio [HR] 4.6; p = .002)
[14]. Nevertheless, the precise role of MCPyV in human
MCC pathogenesis is currently under active investigation
and debate.

The second main etiological factor involved in MCC
development is exposure to UV radiation. As a result, MCC
lesions are commonly located on sun-exposed skin, and
chronic UV exposure is likely involved in the increased inci-
dence observed in people of advanced age [15]. A high
mutational burden and a distinct mutational profile has
been reported in virus-negative, UV-induced MCC. Other
risk factors for MCC are predominantly linked to immuno-
deficiency conditions such as organ transplantation and the
use of immunosuppressive therapy, HIV infection, and pre-
vious malignancies such as chronic lymphocytic leukemia,
with a 34- to 48-fold increased risk of developing MCC [16,
17]. In spite of that, it is important to point out that 90%
of patients with MCC are immunocompetent.

CLiNIcAL PRESENTATION, D1AGNosIS, AND STAGING oF MCC
The diagnosis of MCC depends on both clinical and patho-
logical factors. MCC typically presents as a rapidly growing,
red-violet, firm, and painless cutaneous nodule in sun-
exposed areas of the head and neck or upper limbs. The
AEIOU acronym was proposed by Heath et al. [18] as a
mnemonic rule to aid in diagnosis. Thus, an Asymptomatic
skin nodule, rapidly Expanding in an Immunocompromised
patient Older than 50 years and located in a UV-exposed
area, must be always be suspected of being MCC.

Once MCC is suspected, a complete examination of the
skin and lymph nodes followed by a biopsy is mandatory.
Three histological subtypes have been identified: (a) the
intermediate type, characterized by basophilic cells and a
high mitotic rate, is the most common type; (b) the small cell
type, which is an undifferentiated subtype virtually indistin-
guishable from other microcytic tumors; and (c) the trabecu-
lar type, with well-differentiated features, being the rarest
[19]. Immunohistochemical (IHC) staining is mandatory, par-
ticularly CK20 and thyroid transcriptor factor 1 (TTF-1), which
provide the greatest sensitivity and specificity to diagnose
MCC. CK20, with a classic para-nuclear dot-like pattern, is a
very sensitive marker, being positive in 89%-100% of MCC
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Table 1. American Joint Committee on Cancer staging of Merkel cell carcinoma [22]
Stage Primary tumor Nodal status Metastasis 5-year OS
| <2.cm Negative Absent 63%
A >2 cm Negative Absent 55%
1B Deep tissues invaded Negative Absent 35%
(fascia, muscle,
cartilage, or bone)
A Any Detected only by SLNB or lymph Absent 40%
node dissection, not clinically
or radiologically apparent
1B Any Clinically and/or radiologically Absent 27%
detected and confirmed by pathology.
Also refers to in-transit disease,
with or without nodal involvement
v Any Any Beyond regional 14%
lymph nodes

Abbreviations: OS, overall survival; SLNB, sentinel lymph node biopsy.

cases. TTF-1 is expressed in 83%—100% of small cell lung
carcinomas but is consistently negative in MCC. Other IHC
markers that may be useful for a differential diagnosis from
other tumors that may mimic MCC, because they are not
usually expressed in MCC, include CK7 for small cell lung
cancer, $100 for melanoma, and leucocyte common antigen
for lymphoma [19]. Two different mutational load patterns
have been recently described: low mutational load pattern,
which is associated with MCPyV-positive patients, and high
mutational load pattern with genetic signatures of UV dam-
age in MCPyV-negative patients. In a recent cohort study
of 282 patients, patients with virus-negative MCC had sig-
nificantly increased risk of disease progression (HR 1.77)
and death (HR 1.85) relative to patients with MCC with
virus-positive tumors [20]. MCCs that are not driven by
MCPyV (~20%), therefore, represent a more aggressive
subtype that likely warrants closer clinical follow-up.

For adequate staging and prognostic stratification, the
pathology report should always describe tumor size and depth
(with Breslow thickness), mitotic rate, lymphovascular inva-
sion, extracutaneous extension to muscle fascia, cartilage, or
bone, and peripheral and deep margin status [21]. MCC can
be staged according to the American Joint Committee on Can-
cer tumor, node, metastasis staging system (Table 1) [22]. Sen-
tinel lymph node biopsy (SLNB) is recommended for accurate
staging. Stages |-lIB refer to lymph node-negative disease,
whereas stage lll refers to lymph node-positive disease.

When metastatic involvement beyond regional lymph
nodes is observed, the disease is considered to be stage
IV. The most common sites of metastasis are distant skin
and lymph nodes, bone, and liver. The 5-year survival rates
range from more than 60% in patients with stage | disease
to 13% in patients with stage IV disease, according to a
recent study that analyzed the impact of disease stage on
survival [22]. For practical purposes, descriptions of the dif-
ferent MCC stages are summarized in Table 1.

There is no clear consensus of what imaging techniques
should be performed in initial staging or follow-up of patients
with MCC. However, because of their aggressive behavior, it
is reasonable to carry out complementary radiological staging
such as computed tomography (CT) scan or positron emission
tomography-CT scan to rule out distant metastasis.

www.TheOncologist.com

TREATMENT OF PATIENTS WiTH EARLY-STAGE MCC

(NO, MO)

No prospective randomized trials have addressed the pri-
mary treatment of MCC, so all recommendations are based
on retrospective studies. Surgical removal of the primary
tumor is the main therapeutic approach in early stages of
MCC. Wide excision is recommended, aiming to achieve
1-2-cm clear margins when feasible [5, 23, 24]. However,
surgical margins should be balanced with morbidity of sur-
gery, and undue delay in proceeding to radiation therapy
should be avoided [25]. Mohs micrographic surgery can be
useful to ensure clear margins, particularly for in-depth
excision or when cosmetic results are important [26].

Postoperative radiotherapy should be administered to
reduce the risk of local recurrence when certain risk factors
are present, such as primary tumor >1 c¢cm, head and neck
location, positive or limited surgical margins, lymphovascular
invasion, multiple involved lymph nodes, extracapsular node
involvement, or immunosuppression [27-29]. Adjuvant radio-
therapy has been shown to improve OS in patients with early-
stage MCC, according to the retrospective analysis of 6,908
cases from the National Cancer Database (NCDB) [30]. In this
multivariate analysis, surgery plus adjuvant radiotherapy signif-
icantly improved OS compared with surgery alone in patients
with stage | (HR 0.71, 95% confidence interval [CI] 0.64—0.80;
p < .001) and stage Il (HR 0.77, 95% Cl 0.66-0.89; p < .001)
MCC. The proposed dose of adjuvant radiotherapy is 45-50
Gy [31]. Radiotherapy should also be considered even when
Mohs surgery has been performed [32]. When surgery is not
feasible, definitive radiation therapy may be considered and
can lead to long-term tumor control [33].

Additionally, SLNB and mapping are usually recommen-
ded in patients with early-stage MCC [5]. SLNB should be
performed intraoperatively during wide local excision, as
surgery may alter lymphatic drainage. When SLNB is posi-
tive, lymph node dissection or definitive radiation therapy
of the affected lymph node is indicated. If SLNB is negative,
local treatment (radiotherapy and/or lymph node dissec-
tion) is only indicated when there is a high risk of recurrence
due to other reasons (anatomic location, previous recur-
rences, etc.) [34]. The role of SLNB may be questioned when
primary tumor size is larger than 2 c¢cm, as radiotherapy is
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1378 Diagnosis and Treatment of Merkel Cell Carcinoma
Clinical lymph node- . | 'fnegative | Consider local adjuvant RT in
negative SLNB high-risk patients**
Wide local
Primary lesion | excision with If positive
of MCC 1-2 cm margins +  Adjuvant RT to tumor area +/-
if feasible — lymphatic drainage area if
Clinical lymph node- CLND multiple nodes involved or
_positive, satellite or and/or RT extracapsular extension
in-transit metastases +  Adjuvant CT not routinely
recommended***
First-line treatment: -
« Clinical trial (preferred option if available) Second-line treatment:
Metastatic + Immunotherapy (avelumab and « Clinical trial (preferred option if available)
MCC pembrolizumab® are approved for this « If prior chemotherapy — avelumab
indication) « I prior immunotherapy — chemotherapy
* Chemotherapy (if immunotherapy
contraindicated)

Figure 1. Treatment algorithm for patients with Merkel cell carcinoma.

*If SLNB is not feasible or reliable (i.e., head and neck region), prophylactic RT or CLND should be considered; **High-risk
patients: tumor >1 cm, lymphovascular invasion, immunocompromised host; ***Could be considered in very selected patients
based on clinical judgement (four cycles of platinum plus etoposide would be recommended in these cases). 'Pembrolizumab has
only been approved by the U.S. Food and Drug Administration (FDA).

Abbreviations: CLND, complete lymph node dissection; CT, chemotherapy; MCC, Merkel cell carcinoma; RT, radiotherapy;

SLNB, sentinel lymph node biopsy.

generally recommended in these patients regardless of node
status. However, SLNB may still be still useful in this setting to
finalize staging and to determine the patient’s eligibility for
clinical trials. In head and neck regions, the SLNB procedure is
less reliable because of the complex and variable lymphatic
drainage, which can lead to false-negative results. If SLNB is
not performed because of these difficulties, prophylactic radio-
therapy or lymph node dissection should be considered [24].
Other alternatives such as adjuvant systemic treatment with
chemotherapy or immunotherapy cannot be recommended at
this time in node-negative patients (Fig. 1) [35].

TREATMENT OF PATIENTS wiTH LocaLLy Apvancep MCC
(N-PosiTive, M0)

Optimal standard treatment for patients with clinically or path-
ologically positive lymph nodes is not well established. Thera-
peutic options include complete lymph node dissection,
definitive nodal radiation, or a combination of both (Fig. 1).
The addition of radiotherapy following lymph node dissection is
generally recommended if multiple nodes are involved or
extracapsular extension is detected. Adjuvant chemotherapy
should not be routinely administered because of the lack of
survival benefit demonstrated so far, although its use may be
considered in selected fit, high-risk patients based on best clin-
ical judgement [36]. Moreover, some concern exists regarding
the potential immunosuppressive effects of chemotherapy in
these patients as well as the fact that efficacy of immunother-
apy is substantially lower in chemotherapy-pretreated patients
with advance disease [37, 38]. Finally, adjuvant immunother-
apy is currently being explored in different trials, including
pembrolizumab (NCT03712605), nivolumab (NCT03798639),
or ipilimumab (NCT03798639), and may potentially become
a standard of care in this setting in the near future.

© AlphaMed Press 2019

However, evidence to support treatment recommenda-
tions in the adjuvant setting is weak, as most available data
come from retrospective series or small, noncontrolled pro-
spective trials that tested various chemoradiotherapy regimens
in heterogenous patient populations [39]. Only two prospec-
tive nonrandomized trials have evaluated the role of adjuvant
chemotherapy in at least a subgroup of patients with MCC
with nodal involvement. The Trans-Tasman Radiation Oncol-
ogy Group (TROG) conducted the TROG 96:07 phase Il trial to
evaluate the administration of synchronous adjuvant radio-
therapy (50 Gy) and chemotherapy (four cycles of carboplatin
and etoposide) with curative intent in 53 patients with MCC
at high risk of recurrence [40]. High risk was defined as pri-
mary tumors >1 c¢cm in diameter and/or in-transit or nodal
metastases, gross residual disease, or local or regional recur-
rence following initial surgery without distant metastatic dis-
ease. With a median follow-up of 48 months, the 3-year OS
for all patients was 76%. The presence of positive nodes was
identified as the major factor influencing survival in the multi-
variate analysis, but it was not a significant influencing factor
for locoregional control. The 3-year OS for patients with lymph
nodes affected was 66% compared with 93% in patients with-
out lymph node involvement (p = .27). The most serious side
effects of this treatment were severe neutropenia and febrile
neutropenia, which occurred in 57% and 35% of patients,
respectively. To further assess the potential benefit of adjuvant
chemotherapy, results of the TROG 96:07 trial were compared
with a historical control that consisted of 62 patients who
would have been eligible for the TROG trial but were treated
without chemotherapy. A lower incidence of locoregional and
distant recurrences and a lower rate of cancer-related and
-unrelated deaths were observed in chemotherapy-treated
patients, although no statistically significant differences could
be documented in disease-specific survival or OS [36].

Oncologist
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Clinical outcomes did not seem to be negatively affected
by a more tolerable regimen evaluated in a second prospec-
tive trial conducted in a similar high-risk MCC population
(n = 18), which consisted of weekly carboplatin (area under
the curve of 2) concurrently with radiotherapy (50 Gy) [41].
Following radiotherapy, three additional cycles of car-
boplatin plus etoposide were administered. Severe neutro-
penia was observed in seven patients (39%), but no patient
developed febrile neutropenia.

The retrospective analysis of the NCDB conducted in
6,908 patients with stage I-Ill MCC reported that neither
adjuvant radiotherapy nor chemotherapy significantly im-
proved or worsened survival of 2,065 patients with
MCC with regional nodal involvement (HR 0.98, 95% CI
0.86-1.12; p = 0.80 and HR 0.97, 95% Cl 0.85-1.12;
p = .71, respectively) [30]. The authors concluded that
these findings should not impact on the use of adjuvant
radiotherapy in stage Il patients, as survival in these patients
is mostly driven by the presence of subclinical distant metas-
tasis, and radiotherapy is usually indicated to improve loco-
regional disease control.

In contrast, another retrospective study did observe a
survival benefit of adjuvant chemotherapy in certain subsets
of patients with MCC. From 4,815 patients with high-risk
head and neck MCC registered in the NCDB, 2,330 patients
received adjuvant chemoradiotherapy, 330 patients received
adjuvant radiotherapy alone, 97 patients received adjuvant
chemotherapy alone, and 1,995 patients were treated with
surgery alone. The 5-year OS in the overall population was
41%. Patients treated with postoperative chemoradiotherapy
or radiotherapy alone achieved a better survival rate than
patients treated with surgery alone (HR 0.62, 95% ClI
0.47-0.81 and HR 0.80, 95% ClI 0.70-0.92, respectively).
Moreover, adjuvant chemoradiotherapy was associated with
better OS compared with adjuvant radiotherapy in patients
with MCC with positive surgical margins (HR 0.48, 95% Cl
0.25-0.93), male sex (HR 0.69, 95% Cl 0.5-0.94), or tumor
size 23 cm (HR 0.52, 95% CI 0.3-0.9).

TREATMENT OF METASsTATIC MCC (M1)

The management of patients with advanced disease should
be individually tailored through a multidisciplinary tumor
board. Participation in a clinical trial when available should
be the preferred option. Standard treatment options in this
setting include surgery in selected patients, radiotherapy,
and systemic therapies including chemotherapy and immu-
notherapy (Fig. 1).

Chemotherapy

Although MCC is considered a chemosensitive disease and
cytotoxic chemotherapy has been widely used in the man-
agement of metastatic MCC, its benefit remains uncertain.
Nowadays, the main role of chemotherapy in MCC is to be
administered in the metastatic setting and is mostly indi-
cated to palliate symptoms [5, 24]. Small retrospective series
have documented response rates of 29%—75% (Table 2) with
cytotoxic agents such as platinum, etoposide, cyclophospha-
mide, vincristine, doxorubicin, and topotecan, either alone
or in combination [3, 42-45]. Responses are generally short-
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lived, however, with median PFS of 3—4 months and median
OS of less than 10 months. Current available data are not
sufficient to assess whether chemotherapy improves PFS or
OS in patients with advanced MCC. Moreover, chemother-
apy is associated with significant toxicity, and there are some
concerns regarding its potential to subsequently impair
response to immunotherapy [46]. Because of this, and with
the emerging role of checkpoint inhibitors, chemotherapy
will likely be reserved for patients who are not candidates
for immunotherapy (i.e., organ transplant recipients) or for
those who have progressed on immunotherapy.

Immunotherapy

Immunotherapy with anti-programmed cell death-1 (PD-1)/-
programmed death ligand-1 (PD-L1) antibodies has proved to
be one of the most promising treatments for MCC (Table 3).
Pembrolizumab, a humanized immunoglobulin (Ig)G4 mono-
clonal anti-PD-1 antibody, has been tested in patients with
metastatic or recurrent locoregional MCC in a phase Il trial
(NCT02267603). Twenty-six patients who had received no
previous chemotherapy were enrolled in this study [47].
Objective tumor responses were observed in 56% of patients,
and 16% of them were complete responses. At 6 months,
67% of patients had experienced no progression (95% ClI
49-86). Median PFS was 9 months (95% Cl 5 months to
not reached). No difference in response rate was seen
according to PD-L1 expression. There was a trend toward a
better response rate in MCPyV-positive patients (62%) com-
pared with MCPyV-negative patients (44%), but given the
small sample size, no definitive conclusions may be drawn.
Grade 3 or 4 drug-related adverse events (AEs) were
observed in 15% of patients [47]. In a more recent update
with 50 patients included and a median follow-up of 14.9
months, tumor responses were observed in 56% of patients,
of which 24% were complete responses. Response rate was
very similar in both MCPyV-positive patients (59%) and
MCPyV-negative patients (53%). Median PFS was 16.8 months
(95% ClI 5 months to not reached), and median OS has not
been reached yet [48].

Avelumab is a fully human 1gG1 anti-PD-L1 antibody
that preserves antibody-mediated cytotoxicity [49]. The
efficacy of avelumab was investigated in the JAVELIN Mer-
kel 200 phase Il trial, which has two main parts (A and B).
Part A enrolled 88 patients with metastatic MCC who had
received at least one previous line of chemotherapy and
had a life expectancy of at least 3 months [38, 50]. Patients
included in this trial received a median of seven doses of
avelumab (10 mg/kg) every 2 weeks until disease progres-
sion, unacceptable toxicity, or any other criterion for with-
drawal. With a median follow-up of 29.2 months (range:
24.8-38.1 months), 33% of patients achieved an objective
response, including 10 complete responses (11%) and 19
partial responses (22%). Median time to response was 6
weeks, and median duration of response has not been
reached yet. Responses were durable, with 93% lasting over
6 months, 74% lasting over 1 year, and 67% lasting over
2 years. Two-year PFS and OS rates were 26% (29% at
1 year) and 36% (50% at 1 year), respectively. Median PFS
was 2.7 months and median OS was 12.6 months, which is
highly favorable for patients in this setting considering
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Table 2. Retrospective trials evaluating chemotherapy in patients with Merkel cell carcinoma

Stage Study design n RR, % PFS, months 0S, months
Cowey et al. [44] Retrospective 67 First line 29 4.6 NR
20 Second line 29 2.2 NR
Becker et al. [43] Retrospective 29 Second line 10 3.0 5.3
lyer et al. [3] Retrospective 62 First line 55 3.1 9.5
lyer et al. [3] Retrospective 30 Second line 23 2.0 5.7
Voog et al. [45] Retrospective 72 First line 57 NR 9.0
Tai et al. [42] Retrospective 37 (CAV/CEV) NR 76 NR NR
25 (EP) NR 60 NR NR

Abbreviations: CAV/CEV, cyclophosphamide, doxorubicin, and vincristine/cyclophosphamide, epirubicin, and vincristine; EP, etoposide and cisplatin
or carboplatin; NR, not reported; OS, overall survival; PFS, progression-free survival; RR, response rate.

Table 3. Clinical trials evaluating immunotherapy in patients with Merkel cell carcinoma

Drug Phase n RR, % PFS, months 0S, months
Pembrolizumab [47, 48] 1] 50 First line 56 16.8 NR
Avelumab [37, 38, 50, 51] 1] 88 > Second line 33 2.7 12.6

112 First line 62 9.1 NR

(29 analyzed)
Nivolumab [54] /1 25 > First line 68 NR NR

(22 analyzed)

Abbreviations: NR, not reported; OS, overall survival; PFS, progression-free survival; RR, response rate.

historical chemotherapy data (Table 2) [3, 44, 50, 51]. Dura-
ble antitumor efficacy was observed across all patient sub-
groups (MCPyV-positive, MCPyV-negative, PD-L1-positive,
and PD-L1-negative patients), although there was a trend
toward a greater response rate in patients with PD-L1-
positive as compared with PD-L1-negative tumors (36% vs
19%, respectively) [38, 50].

Part B of the JAVELIN Merkel 200 phase Il trial was
planned to include 112 patients with metastatic MCC who
have not received prior systemic treatment in the advanced
setting. In a recent interim analysis, 39 patients who
received at least one dose of avelumab were evaluated
[37]. With a median follow-up of 5.1 months (range:
0.3-11.3 months), patients had received a median of
6 doses of avelumab (range: 1-22). Preliminary efficacy was
analyzed in 29 patients with at least 3 months of follow-up.
In this population, the overall response rate was 62%
(95% Cl 42-79), with four complete responses and 14 par-
tial responses. When the efficacy analysis was performed
in the 14 patients who had at least 6 months of follow-up,
the overall response rate increased to 71% (95% Cl 42-92).
Median duration of response has not been reached yet, and
median PFS was 9.1 months, although these results are
still immature because of limited follow-up and analysis of
patients. The Part B of JAVELIN Merkel 200 has recently
completed enrollment.

The safety profile of avelumab as monotherapy was
extensively evaluated in the pooled analysis of the JAVELIN
phase | trial, which included 1,650 patients with various
solid tumors, and the JAVELIN Merkel 200 phase Il trial
with 88 patients with advanced MCC [52]. AEs of special
interest were immune-related (IR) AEs and infusion-related
reactions (IRRs) that occurred on the day of drug infusion
or 1 day after. At the time of the analysis, 1,738 patients
analyzed had received a median of 6 doses of avelumab
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(range: 1-63), 287 of whom (17%) were still undergoing
treatment, whereas 1,451 patients (83%) had discontinued
the study because of disease progression (59%), AEs (11%),
death (5%), consent withdrawal (5%), or other reasons
(3%). Treatment-related AEs leading to discontinuation
were observed in 107 patients (6%), and the two most
common were IRR (32 patients, 2%) and transaminase ele-
vation (7 patients, ~0%). Serious treatment-related AEs
occurred in 108 patients (6%), with the most common
being IRRs (15 patients, 1%), pneumonitis (11 patients,
1%), and adrenal insufficiency (5 patients, ~0%). Grade
3 or higher IR AEs were observed in 39 patients (2%), with
the most common being hepatitis (13 patients), colitis
(7 patients), and pneumonitis (7 patients). Four patients
had a treatment-related death according to the investiga-
tor due to autoimmune hepatitis, acute liver failure, respi-
ratory distress, and pneumonitis. Focusing on the MCC
population (n = 88), treatment-related AEs (TRAEs) occurred
in 70% of patients; the most common were fatigue (24%)
and infusion-related reactions (17%). Five grade 3 TRAEs
were reported in four (5%) patients and included two
patients with lymphopenia and three patients with labora-
tory abnormalities (elevated blood creatine phosphoki-
nase, cholesterol, and liver aminotransferase). There were
no grade 4 TRAEs or deaths related to treatment, although
three deaths of unknown primary cause were reported. It
was concluded that avelumab has a manageable safety
profile, and both IRRs and IR AEs observed were generally
of low grade, reversible, and rarely requiring a permanent
study discontinuation.

Additionally, a real-world experience with avelumab as
second-line treatment for patients with metastatic MCC in a
global expanded access program (EAP) has been recently
reported (NCT03089658). Interestingly, in contrast to the
JAVELIN Merkel 200 trial, patients enrolled in this trial could
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have an Eastern Cooperative Oncology Group performance
status >2, treated brain metastases, or immunosuppressive
conditions. Of 272 potentially evaluable patients, 157 patient
outcomes were provided (58%). The overall response rate
was 52%, including 25% complete responses (three of them
in immunocompromised patients). Durable responses were
observed in both immune-competent patients and immuno-
compromised patients. No new safety signals were identified
in the EAP population [53].

Based on these encouraging results, the U.S. Food and
Drug Administration (FDA) granted accelerated approval
(March 2017) to avelumab (BAVENCIO; Merck Serono SA,
Corsier-sur-Vevey, Switzerland) for the treatment of patients
12 years and older with metastatic MCC (this drug is part
of an alliance between Merck KGaA and Pfizer). Soon thereaf-
ter, the European Medicines Agency (September 2017) and
several regulatory agencies from other countries (i.e., Japan,
Canada, Israel, Australia) also approved the use of avelumab
as monotherapy for the treatment of adult patients with met-
astatic MCC. This is the first drug to be approved to treat this

of different neuroendocrine tumors that included medullary
thyroid cancer and MCC. The authors report satisfactory
symptomatic and biochemical responses but disappointing
activity in terms of tumor regression (overall response rate
3%). Responses to lanreotide have been reported in anec-
dotal cases, and a phase Il trial is currently ongoing in
patients with advanced MCC (NCT02351128) [9, 57]. Peptide-
receptor radionuclide therapy would also be worthwhile to
be explored in this setting.

UNMET MEDICAL NEEDS IN MCC AND FUTURE PERSPECTIVES
The identification of the MCPyV and the UV-induced hyper/
ultra-mutated genome in MCPyV-negative tumors provided
the clues to test immunotherapy with anti-PD-1/PD-L1 block-
ing antibodies [12, 59].

The identification of the MCPyV and the UV-induced
hyper/ultra-mutated genome in MCPyV-negative
tumors provided the clues to test immunotherapy

type of cancer. More recently (December 2018), the FDA also
granted accelerated approval to pembrolizumab (KEYTRUDA;

Merck Sharp & Dohme B.V., Haarlem, The Netherlands) for
adult and pediatric patients with recurrent locally advanced
or metastatic MCC.

Nivolumab, an 1gG1 anti-PD1 monoclonal antibody, has
also been tested in a cohort of 25 patients with advanced MCC
within the CheckMate 358 trial (NCT02488759) [54]. Prelimi-
nary results have reported an overall response rate of 68% in
22 evaluable patients. Responses occurred in both treatment-
naive (71%) and -experienced (63%) patients, regardless of
tumor MCPyV or PD-L1 expression (Table 3). Expansion cohorts
will evaluate combinations of nivolumab with ipilimumab or
anti-lymphocyte activation gene-3 (LAG-3).

Finally, there have been isolated case reports of re-
sponses to other immunotherapies, such as talimogene
laherparepvec (T-VEC) in patients with locally advanced
disease [55], cytokines [9] or adoptive T-cell therapy [56].
Consequently, various immunotherapy combinations are
currently being investigated in clinical trials.

Other Targeted Therapies

A number of targeted therapies, including phosphoinositide
3-kinase inhibitors, mammalian target of rapamycin (mTOR)
inhibitors, and multikinase inhibitors, have been tested in limited
numbers of patients with MCC, including case reports that docu-
mented clinical benefit with imatinib, pazopanib, cabozantinib
or idelalisib, although a phase Il trial with imatinib was prema-
turely halted because of lack of efficacy and pazopanib showed
limited activity in another study (3 of 18 patients achieved a par-
tial response) [9, 57, 58]. Other agents are currently being inves-
tigated in clinical trials in patients with advanced MCC, including
cabozantinib, a c-met and vascular endothelial growth factor
receptor-2 inhibitor (NCT02036476) or the mTOR inhibitors
MLNO0128 and everolimus (NCT02514824 and NCT00655655),
among others.

Somatostatin analogs have also been explored in MCC, as
tumor expression of somatostatin receptors has been docu-
mented in this disease. Octreotide was tested in an old phase
Il trial conducted in a heterogeneous patient population
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with anti-PD-1/PD-L1 blocking antibodies.

For the first time, a family of drugs has been demon-
strated to provide clinical benefit in metastatic MCC in two
single-arm phase Il trials [37, 38, 47, 50]. After these results, a
phase Il trial is unlikely to be pursued. The long-lasting bene-
fits observed with immunotherapy have never been docu-
mented for any of the cytotoxic drugs used for the treatment
of MCC; thus, it would be unethical to compare anti-PD-1/
PD-L1 with chemotherapy in patients with metastatic MCC.
Many different immunotherapeutic approaches are currently
being actively explored, alone or in combination with other
treatment modalities. Nevertheless, chemotherapy still plays
a role in patients who are not suitable for immunotherapy
(i.e., organ transplant recipients, patients on chronic immu-
nosuppressive therapy for autoimmune diseases) and in
patients who are resistant to or who have progressed follow-
ing immunotherapy. However, some of these are not abso-
lute contraindications for immunotherapy, as a subset of
organ transplant recipients (e.g., kidney) or patients with
non-life-threatening autoimmune disease may be considered
for immunotherapy at the risk of losing the allograft or flare
up of their disease. Best clinical judgment is advised in these
settings.

Although it might seem that an important battle against
this disease has been won, it should be noted that not all
patients respond to this treatment and some will do so only
briefly. In this context and taking into account that MCC is a
chemotherapy- and radiotherapy-sensitive disease, combin-
ing these approaches with anti-PD-1/PD-L1 agents seems to
be an area worthy of further exploration, both in patients
with advanced disease and in the adjuvant setting. An addi-
tional challenge in the scenario of future trials will be to
include a control arm in such a rare disease. Thus, pharma-
ceutical companies should join efforts and work together
with basic researchers and translational clinicians, in order to
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identify new biomarkers as well as to design and conduct
innovative clinical trials with these agents that have signifi-
cantly changed the treatment scope of this deadly disease
and may eventually increase the curative rate of MCC.

CONCLUSION

Progress made in our understanding of MCC pathogenesis
and immunological background has led to the expansion of
the treatment armamentarium for patients with MCC, with
avelumab becoming the first drug to receive regulatory
approval for this orphan indication. This significant mile-
stone achieved in MCC illustrates how collaborative efforts
can yield substantial results even in uncommon diseases.
Data, however, are still immature, and further follow-up is
needed to define more adequately the long-term benefits
of these novel therapeutic strategies. Further efforts to
identify biomarkers may be of help to select those patients
more likely to benefit from avelumab and facilitate further
research with checkpoint inhibitors and other promising
agents. New strategies to combine checkpoint inhibitors
with different treatment modalities, such as radiotherapy,
chemotherapy, or other immunomodulatory agents, is also
a matter of intense research in cancer and are currently
also being considered in MCC. In this sense, and based on
the remarkable advances made, all patients with MCC must
be encouraged to participate in clinical trials, whenever
available, to enable continued progress to be made.
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