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Aim: Merkel cell carcinoma (MCC) is a rare neuroendocrine, cutaneous malignancy with poor
prognosis once metastasized. The aim of this study was to conduct a systematic literature
review to assess clinical outcomes associated with chemotherapy regimens in metastatic
MCC. Materials & methods: Embase® MEDLINE®, MEDLINE®-In-Process and CENTRAL were
searched for studies published in January 2016. Results & conclusion: Overall, the literature
on chemotherapy in patients with metastatic MCC is sparse, with most studies being case
series/reports. Across all studies, response rates ranged from 20 to 61%, with higher response
rates in first-line setting (53-61%) versus second-line setting (23-45%). Among responders,
duration of response was short (<8 months) in both first- and second-line settings. There is a
need for novel agents that can induce durable responses in metastatic MCC.
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Merkel cell carcinoma (MCC), also termed APUDoma of the skin, trabecular cancer or small-cell
neuroepithelial tumor of the skin, is a rare neuroendocrine, skin cancer that was first described by
Toker in 1972 1. MCC, which occurs more frequently in elderly individuals, exhibits aggressive
clinical features and is associated with a poor prognosis [2-4]. The overall 5-year survival rate of
MCC is 40% [s].

The oncogenesis of MCC was historically poorly understood; however, recent technology, such
as deep transcriptome sequencing, has allowed viral and molecular oncogenic mechanisms to be
elucidated, dramatically increasing our understanding of MCC [6]. Nevertheless, the cell of origin of
MCQC:still remains elusive [7]. The etiology is likely multifactorial with general immunosuppression
and ultraviolet (UV)-induced local immunosuppression as major risk factors, suggesting that viral
factors contribute to the development of MCC [s]. Merkel cell polyomavirus (MCPyV), a DNA virus
that integrates into the host genome, is detected in approximately 80% of MCC cases [9]. However,
studies reporting U V-signature mutations in MCPyV-negative MCC indicate that UV exposure is
likely to be key in the pathogenesis of the viral-negative MCC subtypes [10-12].
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Patients with MCC usually present with a
firm, painless, rapidly enlarging, cutaneous
tumor nodule that is typically dome shaped;
superficial ulceration is rare, but may also be
present, particularly in the later stages of dis-
ease [4.13]. MCC may grow rapidly on chroni-
cally sun-exposed skin, and once MCC develops,
distant metastases typically arise within the first
3 years following diagnosis [14]. According to the
2010 American Joint Commission on Cancer
(AJCCQC) classification, patients with MCC are
categorized into different stages according to
their clinical characteristics — stage I: patients
with a primary tumor size of <2 cmy; stage II:
patients with a primary tumor size of >2 cm);
stage III: patients with positive nodal disease;
and stage IV: patients with distant meta-
stases [15]. Prognosis in patients with MCC is
poor [2-4]; the overall relative 5-year survival
rate among all patients with MCC is 54% com-
pared with age- and sex-matched population
data (calculated as the ratio of the observed and
the expected average of the population-based
probabilities for each patient in the cohort),
falling to 18% in patients with stage IV meta-
static disease [5]. Similar findings were reported
in an analysis of a National Cancer Data Base
Participant User File with follow-up and stag-
ing data (1998-2012) of 9387 MCC where the
5-year overall survival (OS) was 51% for local
disease, 35% for nodal disease and 14% for
distant metastatic disease [16].

There are currently no approved therapies for
patients with MCC, and no consensus exists on
the most effective treatment strategy, particu-
larly in advanced tumor stages [17.18]. The choice
of treatment depends on the stage of the disease,
the tumor location and any comorbid condi-
tions [18]. At early stages, surgery is the primary
treatment modality with sentinel lymph node
biopsy. Radiation therapy can be considered for
primary therapy in patients who are not surgical
candidates, while chemotherapy is reserved for
metastatic disease or only as palliative therapy
in symptomatic patients [18].

The National Comprehensive Cancer
Network guidelines state that MCC is a chemo-
therapy-sensitive tumor, but the use of chemo-
therapy in these patients is not well defined, and
guidelines recommend participation in clinical
trials for patients with metastatic MCC [18,19].
Treatment options recommended in guidelines
are based on treatments for small-cell lung
carcinoma due to the similar neuroendocrine
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properties to MCC [18,19]. Commonly used
regimens include a platinum agent + etoposide
phosphate, cyclophosphamide, doxorubicin (or
epirubicin) and vincristine, and topotecan [18,19].
However, no studies have directly evaluated the
efficacy of one regimen over another, and most
are associated with significant toxicity [18.20].
Although surgery and/or radiation therapy
may be curative for patients with locoregional
MCC without distant metastases, recurrences
are common and often incurable [21]. Even in
patients with local or regional disease, approxi-
mately 48% of patients ultimately develop
recurrent disease. Studies have shown that
among patients who experienced recurrence, the
median time between diagnosis and recurrence
is 9 months [14,22].

Currently, the literature on the use of chemo-
therapy in advanced/metastatic MCC is inade-
quate to definitively assess whether chemothera-
peutic regimens improve either progression-free
survival (PES) or OS in patients with MCC, and
thus their routine use in MCC cannot be recom-
mended on the basis of the current evidence [18].
Thus, the aim of this study was to conduct a
systematic literature review of available studies
or case series assessing the efficacy, health-related
quality of life (HRQoL), safety and tolerability
outcomes associated with chemotherapy regi-
mens for the treatment of patients with meta-
static MCC, to inform the current clinical land-
scape in metastatic MCC and to highlight any
evidence gaps. As immune therapies are now
being explored in MCC, it is important to docu-
ment what is currently known regarding tradi-
tional chemotherapeutic approaches for MCC
to provide a context for discussion.

Materials & methods

A systematic literature review of Embase®,
MEDLINE®, MEDLINE®-In-Process and
CENTRAL was conducted from database incep-
tion to January 2016 to capture efficacy, HRQoL
and safety/tolerability outcomes of systemic
interventions in patients with metastatic MCC.
Bibliographic searching for potentially relevant
publications and ongoing trials was also con-
ducted in October 2015 (The Cochrane Database
of Systematic Reviews [23], Database of Abstracts
of Reviews of Effects [24], Orphanet website [25]
and GLOBOCAN website [26]). Apart from data-
bases, conference abstracts were hand-searched
from 2011 to 2015 to retrieve studies that have
not yet been published in journals as full-text
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articles or to supplement results of previously pub-
lished studies (excluding listings in Emabse [27)):
American Academy of Dermatology [23],
American Head and Neck Society [29], American
Society of Clinical Oncology [30], British
Association of Dermatologists [31], European
Association of Dermato Oncology [32], European
Cancer Congress/European Society for Medical
Oncology [33.34], International Federation of Head
and Neck Oncologic Societies [35], International
Society For Pharmacoeconomics and Outcomes
Research [36], Society for Melanoma Research (37]
and World Congress of Dermatology [38].

To be included in this review, studies had to
meet the eligibility criteria presented in Box 1. As
the objective of this review was to evaluate out-
comes with chemotherapy regimens in patients
with MCC, studies that did not evaluate chemo-
therapy regimens were not covered systemati-
cally. Due to the limited evidence based on pro-
spective clinical trials retrieved in patients with
distant metastatic MCC, both case series and
case reports were also included in this review.
Since Tai et al. [20], one of the seminal publica-
tions for this review, had already included case
reports published prior to 1997, we included case
reports published from January 1997 to January
2016 to avoid double counting. Included studies
were classified based on the type of metastasis:

e Distant metastases: These refer to cancer that
has spread from the original (primary) tumor
to distant organs or distant lymph nodes;

e Regional metastases: These refer to cancer
that has grown into surrounding tissues or
organs or lymph nodes;

e Unclear/mixed metastases: These refer to
studies where it was difficult to categorize
cancer into distant or regional metastases.

Screening of studies and data extraction
was conducted by two independent reviewers,
with any discrepancies reconciled by a third
independent reviewer.

Results

¢ Characteristics of the included studies
Searches of the literature databases, screening of
conference abstracts and bibliographic searches
resulted in the inclusion of a total of 45 studies
from 47 publications that evaluated pharmaco-
logical interventions in patients with MCC. Ten
of the 45 studies did not evaluate chemotherapy
regimens (these included targeted therapies or
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immunotherapies) and were therefore excluded
from the review. Of the 35 studies included in
the review, 33 studies reported data from patients
with distant metastases; 3 reported data for meta-
static MCC not differentiating between distant
and locoregional diseases; and 3 reported data
from patients with regional metastases (Figure 1)
(the number of studies categorized by types of
metastases exceeds the total number of included
studies because some studies reported outcomes
for 21 type of metastases). Table 1 presents the list
of the 35 studies included in the review.

The majority of studies reporting outcomes
in patients with distant metastases were case
reports (n = 17) with 12 case series, and 5 retro-
spective studies/literature reviews. Three of
these were literature reviews that included case
series/reports; however, due to the scarcity of
data, these were included in this review [20,41,42].
Notably, a few of the case series retrieved in this
review were also captured in the previous lit-
erature reviews and have been double counted
in our review; these are indicated in Table 1.
The reason for including these case series was
to extract details not provided in the previous
literature reviews, such as patient populations,
dosing regimens and survival outcomes.

In studies reporting outcomes in patients with
regional metastases, one study was a retrospective
study/literature review and the other two studies
were case series. Three of the studies for which
the type of metastases was unclear (referred to
as ‘metastatic MCC’) were retrospective studies/
literature reviews.

Across the included studies, the most com-
monly reported outcomes were objective response
rate (ORR) that includes complete response
(CR) and partial response (PR), followed by
overall mortality and median OS. Most of the
included studies did not specify the criteria used
to assess ORR, with only four studies specifi-
cally mentioning Response Evaluation Criteria
In Solid Tumors (RECIST) criteria [39,40,51,59].
Other reported outcomes included duration of
response (DoR), safety, median PFS, and both
OS and PFS rates. None of the included studies
reported data on quality of life in patients with
metastatic MCC.

¢ Patients & disease characteristics

Based on the retrospective studies/literature
reviews and case series, the median age (where
reported) ranged from 54 to 78.5 years. The pro-

portion of men was higher than the proportion
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Box 1. Key eligibility criteria for the systematic literature review.

Inclusion criteria

Population:

e Age: adults aged =18 years

® Gender: any

Race: any

Disease: metastatic MCC

Distant metastatic MCC (including metastases to distant lymph nodes)
Regional or lymph node metastatic MCC

e Inclusion of case reports was restricted to patients with distant metastases
Intervention:

® Any pharmacological intervention

Study design:

® All RCTs (irrespective of blinding status)

e Nonrandomized controlled trials

® Single arm trials

e Observational studies (retrospective analysis, prospective studies, cohort studies,
case—control studies, case series and case reports)

® Language restrictions:

e Both English and non-English language studies for all study designs except case
reports

e Inclusion of case reports was restricted to studies published in English language

® Exclusion criteria

Intervention:

e Studies investigating the role of radiotherapy, chemo-radiotherapy, hormonal
therapy or surgery were excluded

e Studies investigating the role of maintenance/consolidation therapy after surgery
were excluded

e Adjuvant or neoadjuvant therapy was excluded

e Studies investigating the role of targeted therapies were excluded

Subgroup analysis:

e No subgroup analysis

MCC: Merkel cell carcinoma; RCT: Randomized controlled trial.

of women in 13 out of the 16 studies where

gender was reported.

The head and neck, limbs and extremities
were the most common primary tumor sites
in the included studies, where as reported with
the liver, skin, lymph nodes and lungs being the

most common sites of metastases.

There was a large variability in the chemo-
therapy regimens assessed in each of the stud-
ies, with most not reporting outcomes by line
of therapy. Overall, the most commonly used
chemotherapy regimens were platinum-based
with or without etoposide (74% of studies), and
cyclophosphamide, doxorubicin and vincristine

(31% of studies).

e Efficacy outcomes reported in the
included studies

Table 2 presents a summary of key efficacy results

from the studies included in the review.
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Distant metastatic MCC

A total of 5 retrospective studies/literature
reviews assessing patients with distant metastases
were included in the review. Across these five
studies, ORR in both the second-line and first-
line setting ranged from 23% in the second-line
and 52—61% in the first-line, or mostly first-line,
as some studies did not stratify results by line of
therapy (CR: 3—37%; PR: 20-40%) [20,39-42].
In studies that specified line of therapy, response
rates were higher in the first-line setting (ORR:
52-57%) [39.41] compared with the second-line
setting (ORR: 23%) 39]. However, irrespective
of line of therapy, responses to chemotherapy
were not durable and only lasting up to a median
of 6 months (reported in three studies) [2039.40].
Among responders, median DoR of one study
was reported to be higher among patients receiv-
ing second-line therapy compared with first-line
therapy (4.2 vs 2.8 months) [39]. However, this
should be interpreted with caution due to the
small number of responders, and outcomes may
have been affected by selection bias in the sec-
ond-line setting. Median PFES was short regard-
less of the line of therapy; 3.1 months in the first-
line setting versus 2 months in the second-line
setting [39]. Median OS was reported in two of
the five retrospective studies/literature reviews,
ranging from 9 to 9.5 months [39.41].

Similar findings were reported in case series,
where a higher proportion of patients in the
first-line setting achieved CR compared with
patients receiving second-line therapy. Similar
to findings from retrospective studies/litera-
ture reviews, DoR was higher among patients
receiving first-line therapy compared with those
receiving second-line therapy (4 vs 2 months).

None of the included studies were designed to
compare differences in response among different
interventions.

A summary of response rates from the
included case reports has been presented in
Table 3. In agreement with the retrospec-
tive studies/literature reviews, findings from
the small-sized case reports may suggest that
the proportion of patients achieving a PR
was higher among patients receiving chemo-
therapy in the first-line setting (24% or 4 of
17 patients) compared with the second-line set-
ting (20% or 1 of 5 patients) [64.67.68]. None of
the patients treated in the third- or fourth-line
settings achieved a CR [59,63]. The proportion
of patients achieving a CR was slightly higher
among those receiving platinum-containing

future science group
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Identification

Records identified through database
searching
(n = 3425)
Original searches (n = 2246)
Update searches (n = 253)
Case reports (n = 927)

Records screened
(n=3122)

Copy/duplicates removed
(n=303)

Full-text articles assessed for eligibility
(n=382)

Records excluded
(n = 2740)

Adjuvant/neoadjuvant (n = 51)
Animal/in vitro (n = 233)
Children (n = 2)
Disease (n = 386)
Disease stage (n = 36)
No intervention assessed (n = 1253)
Language (n = 52)
Review/editorial (n = 227)
Surgery/radiotherapy (n = 500)

Identified from
conference searching
(n=3)

Eligibility

Identified from
bibliographic searching
(n=1)

Full-text articles excluded
(n=339)

Adjuvant/neoadjuvant (n = 20)
Animal/in vitro (n = 2)

Disease (n = 4)

Disease stage (n = 101)

No extractable data (n = 11)

No intervention assessed (n = 49)
No SGA (n=19)

Review/editorial (n = 16)
Surgery/radiotherapy (n = 117)

Studies remaining
(n = 45 from 47 publications)

l

Studies included in review
(n =35)t
Distant metastatic MCC (n = 33)
Retrospective studies/lit reviews (n = 5)
Case series (n=12)

Case reports (n = 17)
Metastatic MCC (n = 3)
Retrospective studies/lit reviews (n = 3)
Regional metastases (n = 3)
Retrospective studies/lit reviews (n = 1)
Case series (n =2)

Non-chemotherapy articles
excluded
(n=10)
Immunotherapy (n = 2)
Growth-hormone inhibitor (n = 2)
Growth-hormone inhibitor +
Targeted therapy combination (n = 1)
Targeted therapy (n = 3)
Monoclonal antibody (n = 1)
Corticosteroid (n = 1)

Figure 1. Preferred reporting items for systematic reviews and meta-analyses study flow diagram.

The number of studies categorized into different types of metastases exceeds the total number of included studies (n = 35) as some studies

reported outcomes for >1 type of metastases.
MCC: Merkel cell carcinoma; PRISMA: Preferred reporting items for systematic reviews and meta-analyses; SGA: Subjective global assessment.

future science group

www.futuremedicine.com 1267



SYSTEMATIC REVIEW Nghiem, Kaufman, Bharmal, Mahnke, Phatak & Becker

Table 1. List of included studies.

Has this study
been included

Study*’
(year)
in another

lyer etal. No
(2014)*

Satpute No
etal. (2014)

Sharma Yes [20,41]
etal. (1991)

Taietal. No
(2000)

Voogetal. No
(1999)

Case series (n=12)

Bourne and Yes [42]
O'Rourke

(1988)

Boyleetal. Yes[20,41]
(1995)

Crown etal. Yes [20,41]
(1991)

Fenigetal. Yes[41]
(1993)

Feunetal. Yes|[20,41,42]
(1988)

Grosh etal. Yes [20,41,42]
(1987)

Pectasides No
etal. (2006)

Redmond  Yes [20,41]
etal. (1991)
Schlaak No

etal. (2012)

review? (Yes/no)

Distant metastases (n = 33)

Study design

Retrospective studies/literature reviews (n = 5)

Retrospective
observational study
Retrospective
observational study
Case report and
review of literature
Case series and
review of literature
Case series and
review of literature

Case series

Case series

Case series

Case series

Case series

Case series
Case series

Case series

Case series

Line of
therapy

First and
second line

Unclear
Unclear

Unclear

First, second
and third
line

Unclear

Unclear

Unclear

First and
second line

Unclear

First and
second line
First and
second line
Unclear

First and
second line

Study
population
(n)

62
13
46

103

72

13

61I

2#

Intervention

- Platinum plus etoposide; topotecan; platin + VP16,
others (carboplatin, etoposide and gemcitabine)

- Carboplatin + etoposide; cisplatin + etoposide;
carboplatin + taxol

- Doxorubicin/cyclophosphamide regimens,
platinum regimens and miscellaneous regimens

- Cyclophosphamide/ doxorubicin (or epirubicin)/
vincristine combination + prednisone, etoposide/
cisplatin (or carboplatin)

- Different chemotherapy regimens were used. Most
commonly used were

- CAV; platinum + etoposide; doxorubicin + cisplatin

- Cyclophosphamide + doxorubicin + vincristine +
prednisolone

— Chlorambucil or mitozantrone alone or etoposide,
carboplatin, cyclophosphamide, chlorambucil,
vincristine, doxorubicin and epirubicin in various
combinations. Four patients received radiotherapy in
combination with chemotherapy

- Different combinations of cyclophosphamide,
doxorubicin, vincristine, cisplatin, streptozotocin,
fluorouracil, leucovorin, prednisone, methotrexate,
melphalan and lomustine

- Cisplatin -VP 16 and cyclophosphamide,
methotrexate and 5-flurouracil + VP-16

- Chemotherapy regimens included a combination
of melphalan, dactinomycin and nitrogen mustard,
methotrexate, cisplatin and bleomycin, intra-arterial
cisplatin and adriamycin-containing regimen

- Cyclophosphamide + doxorubicin + vincristine

- 1L: carboplatin, etoposide (VP-16)

- 2L: cisplatin + ifosfamide + epirubicin

- Cisplatin + etoposide; cisplatin + etoposide

+ cyclophosphamide, cyclophosphamide +
doxorubicin + vincristine

- Etoposide 100 mg per day; carboplatin, etoposide
- Patients also received additional irradiations during
chemotherapeutic treatment

Ref.

(41]

(43]

(44]

[45]

(49]

(51]

Studies that reported outcomes for >1 type of metastases are repeated across multiple rows.
Since conducting our review, this study has been published as a full-text article [73].

0f the 101 patients included in the study, 72 had distant metastases and 29 had regional or nodal metastases.

10f the 13 patients included in the study, 6 had distant metastases and 7 had regional or nodal metastases.

*Of the six patients included in the study, two had distant metastases and four had regional or nodal metastases.

ABSCT: Autologous blood stem cell transplantation; AUC: Area under the plasma concentration versus time curve; CAV: Cyclophosphamide, doxorubicin and vincristine;
DTIC: Dacarbazine; MCC: Merkel cell carcinoma; PEI: Cisplatin, etoposide and ifosfamide.
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Table 1. List of included studies (cont.).

Study* Has this study  Study design Line of Study Intervention Ref.
(year) been included therapy population
in another (n)
review? (Yes/no)

Case series (n = 12) (cont.)
Taietal. No Case series Unclear 3 - Cyclophosphamide, doxorubicin, and vincristine, [20]
(2000) etoposide and cisplatin
Taietal. No Case series Firstand 4 - Etoposide + carboplatin, etoposide + cisplatin; [52]
(2011) second line and etoposide + carboplatin/cyclophosphamide +

adriamycin + vincristine
Wynne and  Yes [20,41,42] Case series First line 4 - Cyclophosphamide, doxorubicin and vincristine, [53]
Kearsley prednisone
(1988)
Case reports (n=17)
Barkdull No Case report First line 1 - Carboplatin + etoposide [54]
etal. (2004)
Biver-Dalle No Case report First line 1 - Carboplatin + etoposide [55]
etal. (2011)
Calzaetal. No Case report First line 1 - Liposomal doxorubicin [56]
(2002)
Changetal. No Case report First line 1 - Palliative chemotherapy with intrathecal [57)
(2005) methotrexate and a single dose of ifosfamide
Cusickand No Case report First line 1 - Chemotherapy (no further details provided) [58]
Refsum
(2004)
Davidsetal. No Case report First, second, 1 - Carboplatin with etoposide [59]
(2009) third and - Tegafur, 5-chloro-2,4- dihydroxypyridine, and

fourth line oxonic acid (S1)

- Pazopanib

- Palliative doxorubicin
Gabaetal. No Case report First line 1 - Cisplatin + etoposide [60]
(2012)
Grenader  No Case report First line 1 - Carboplatin/etoposide [61]
and Shavit - The carboplatin dosage was calculated by AUC
(2011) 5on day 1, and the dosage of etoposide was

calculated by 75 mg/m? on days 1-3; the treatment

was given every week
Krejcietal. No Case report First line 1 - Doxorubicin + cyclophosphamide [62]
(2010)
Noelletal. No Case report First, second 1 - Palliative regimen of carboplatin and etoposide [63]
(2014) and third followed by gemcitabine and temozolomide

line
Orlovaetal. No Case report First line 1 - Cisplatin + etoposide [64]
(2012) - Octreotide
Santos- No Case report First line 1 - Carboplatin + etoposide [65]
Juanesetal.
(2015)
Studies that reported outcomes for >1 type of metastases are repeated across multiple rows.
fSince conducting our review, this study has been published as a full-text article [73].
Of the 101 patients included in the study, 72 had distant metastases and 29 had regional or nodal metastases.
“Of the 13 patients included in the study, 6 had distant metastases and 7 had regional or nodal metastases.
*Of the six patients included in the study, two had distant metastases and four had regional or nodal metastases.
ABSCT: Autologous blood stem cell transplantation; AUC: Area under the plasma concentration versus time curve; CAV: Cyclophosphamide, doxorubicin and vincristine;
DTIC: Dacarbazine; MCC: Merkel cell carcinoma; PEI: Cisplatin, etoposide and ifosfamide.
future science group www.futuremedicine.com 1269
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Table 1. List of included studies (cont.).

Study*’ Has this study  Study design Line of Study Intervention Ref.
(year) been included therapy population
in another (n)
review? (Yes/no)
Case reports (n = 17) (cont.)
Shahetal. No Case report Firstand 1 - Palliative chemotherapy with carboplatin and [66]
(2012) second line etoposide
- Second-line therapy with TS-1
Tanemura  No Case report First line 1 - Carboplatin + etoposide (67]
etal. (2012)
Waldmann No Case report First and 1 - Polychemotherapy (cisplatin + doxorubicin + [68]
etal. (2000) second line etoposide + bleomycin)
- High-dose polychemotherapy according to the PEI
regimen (ifosfamide + carboplatin + etoposide) and
ABSCT
Wangetal. No Case report Firstline 1 - Palliative regimen of carboplatin and etoposide [69]
(2014)
Yamana No Case report First and 1 - Cisplatin with or without etoposide [70]
etal. (2004) second line
Metastatic MCC (n=3)
Retrospective studies/literature reviews (n = 3)
Dietal. No Single-arm study Unclear 5 - Fluorouracil, epirubicin and DTIC [71]
(1995)
Savage Yes [20] Retrospective Unclear 4 - Combination of cyclophosphamide, vincristine [72]

etal. (1997) observational study and doxorubicin. Other chemotherapy regimens
used were oral etoposide, epirubicin and

cyclophosphamide, and cyclophosphamide once

Voogetal. No Case series and First, second 101° - Different chemotherapy regimens were used [41]
(1999) review of literature  and third
line

Regional or nodal metastases (n = 3)
Retrospective studies/literature reviews (n=1)

Voogetal. No Case series and First, second 29° - Different chemotherapy regimens were used. Most  [41]

(1999) review of literature  and third commonly used were CAV, platinum-+etoposide and
line doxorubicin + cisplatin
Case series (n=2)
Feunetal. Yes[20,41,42) Case series Unclear 7° - Chemotherapy regimens included a combination [47]
(1988) of melphalan, dactinomycin and nitrogen mustard,
methotrexate, cisplatin and bleomycin, intra-arterial
cisplatin, adriamycin-containing regimen
Pectasides No Case series First and 4* - 1L: carboplatin, Etoposide (VP-16) [49]
etal. (2006) second line - 2L: cisplatin + ifosfamide + epirubicin

Studies that reported outcomes for =1 type of metastases are repeated across multiple rows.

“Since conducting our review, this study has been published as a full-text article [73].

°Of the 101 patients included in the study, 72 had distant metastases and 29 had regional or nodal metastases.

90f the 13 patients included in the study, 6 had distant metastases and 7 had regional or nodal metastases.

*Of the six patients included in the study, two had distant metastases and four had regional or nodal metastases.

ABSCT: Autologous blood stem cell transplantation; AUC: Area under the plasma concentration versus time curve; CAV: Cyclophosphamide, doxorubicin and vincristine;
DTIC: Dacarbazine; MCC: Merkel cell carcinoma; PEI: Cisplatin, etoposide and ifosfamide.
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regimes compared with non-platinum-con-
taining regimens (21 vs 17%, respectively).
More patients on platinum-based regimens
had a PR (29%, 4 of 14 patients) compared

with non-platinum-containing regimens (17%,

Future Oncol. (2017) 13(14)

2 of 12 patients) [59-61.68]. DoR was reported
in two patients to be 6 months (second-line
high dose cisplatin, etoposide and ifosfamide
regimen) and 10+ months (first-line cisplatin
and etoposide) [67.68].
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Metastatic MCC (unspecified site[s] of
metastasis)

Three studies included in our review reported
outcomes in patients with unclear sites of meta-
stases (nodal and/or distant) [41,71,72]. Similar
to reported outcomes in patients with distant
metastatic MCC, ORR was higher in the first-
line setting (61%; CR: 39% and PR: 22%) com-
pared with second- (45%) and third-line settings
(20%). Median DoR in the first-line setting was
reported to be 8 months with mixed chemo-
therapy [41]. Higher ORR and CR rate were
observed in patients receiving treatment with
5-fluorouracil compared with other treatments
including anthracycline, cyclophosphamide or
platinum-based regimens [41].

Line of therapy was unclear in the remain-
ing two studies [71.72]. In one study, ORR was
reported to be 60%, all being PRs. Median DoR
was 3 months with a combination of dacar-
bazine, fluorouracil and epirubicin (71]. In the
second study, four patients received chemother-
apy, and only one response (CR) was observed
in a patient after treatment with two cycles of
cyclophosphamide, vincristine and doxorubicin.
However, DoR in this patient was short, lasting
only for 2.3 months [72].

Regional or nodal MCC

In the retrospective study/literature review, a
study conducted by Voog ez al., the ORR was
69% with a median survival of 24 months
among patients receiving first-line chemotherapy
for regional/nodal MCC [41]. Reported OS rates
were 65% at 1 year, 52% at 2 years and 35%
at 4 years [41]. In the case series by Feun ez al.,
CR was achieved in two of seven patients, PR in
two of seven patients and SD in three of seven
patients on chemotherapy [47]. The case series
by Pectasides et al. reported that among the four
patients receiving first-line therapy, two patients
achieved PR, one patient achieved CR and one
patient progressed. Furthermore, of these four
patients, two patients received second-line
therapy, of which one patient achieved PR and
the other progressed [49].

¢ Safety outcomes reported in included
studies

Distant metastatic MCC

Limited safety data were reported in the stud-
ies included in our review, with only 8/35 stud-
ies reporting adverse events (AEs). In the study
by lyer et al., which included 62 patients with

future science group

distant metastases, 4 experienced febrile neu-
tropenia, 3 experienced myelosuppression,
sepsis was reported in 3 patients, and 1 patient
experienced renal failure. Other reported AEs
included fatigue, alopecia, nausea/vomiting and
mucositis [39].

Specific AEs were reported in five case
series [45,50,51,53,71]. These included alopecia
in five patients, neutropenia in four patients
(three being grade 3), gastrointestinal toxicity
(grade 2) in two patients, while hematologic tox-
icity (grade 2), renal toxicity (grade 4), sepsis
(grade 4), abdominal pain and paraplegia were
reported in one patient each [50,51.53,71].

Five studies reported death due to
AE:s [41,45.49.51,53]. These included the following:

e Nine deaths out of 101 patients in one study,
6 of which occurred after a doxorubicin-con-
taining regimen. The causes of death were
septic shock with febrile neutropenia
(five patients) and grade 4 renal toxicity
(one patient). The cause of death for the
remaining three patients was not reported [41];

e Two deaths due to leukopenia out of nine
patients in one study, one induced by strepto-
zotocin fluorouracil and leucovorin and the
other induced by cyclophosphamide and
doxorubicin [45];

e Two of four patients in two studies (two were
due to pneumonia, one following treatment
with etoposide and the other with cyclophos-
phamide, doxorubicin, vincristine and oral
prednisone) [51,53];

e Two deaths out of two patients in one study,
both due to disease progression following
treatment with cisplatin, ifosfamide and
epirubicin [49].

We could not identify any reports of qual-
ity of life or patient-reported outcomes in MCC
subjects treated with chemotherapy.

Discussion

MCC is generally considered to be a chemother-
apy-sensitive tumor, but the current literature
on the use of chemotherapy in patients with
metastatic MCC is sparse, with most studies
being case series, case reports or reviews. Of
the 35 studies identified in our review assessing
chemotherapy outcomes in patients with meta-
static MCC, only 9 were retrospective studies/
literature reviews, with the remaining being case
series and case reports. After consideration of
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Studies that reported outcomes for =1 type of metastases or line of therapy are repeated across multiple rows.

*Results were collated for all patients from the included studies regardless of line of therapy.

Combined*

CR: Complete response; DoR: Duration of response; MCC: Merkel cell carcinoma; NR: Not reported; ORR: Objective response rate; PD: Progressive disease; PFS: Progression-free survival; PR: Partial response; SD: Stable disease.
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the available evidence, it is evident that patients
with metastatic MCC have a poor prognosis,
with frequent responses to chemotherapy but
a short DoR. A limited number of studies
reported efficacy results according to line of
therapy; however, the available evidence sug-
gests that response rates are higher with first-
line therapy than at later lines, with a short
durability of response (<8 months) in both the
first- and second-line settings. Furthermore, the
short-term tumor responses to chemotherapy
are at the cost of considerable toxicities, espe-
cially hematological toxicity. Our findings are
in agreement with a retrospective observational
study published after the cut-off date of our
review. The study used data obtained from the
US Oncology Network/McKesson Specialty
Health electronic health record database and
medical charts between 2004 and 2014 (follow-
up until 2015) and showed that in 20 patients
with metastatic MCC receiving second- or
further-line chemotherapy, response rates were
low (ORR: 20% [95% CI: 5.7—43.7]) with brief
duration (median time to treatment discontinu-
ation: 1.5 months [95% CI: 0.3-2.5]; median
DoR: 1.7 months [95% CI: 0.5-3.0]; PFS:
2.1 months [95% CI: 1.0-3.2]) and poor OS
(median OS: 4.4 months [95% CI: 2.2-6.2]).
No patient had response lasting 6 months [74].

Since conducting our review, one of the poster
presentations included has been published as a
full-text manuscript [39.73], and the findings
and conclusions from this study are in agree-
ment with the findings from our review. In this
retrospective study of 62 patients with distant
metastatic MCC, treated with cytotoxic chemo-
therapy, the response rate to first-line chemo-
therapy was 55% (34/62) with 13% achieving
CR and 42% PR. Among responders to first-line
chemotherapy, median DoR was 2.8 months.
Among the 30 patients who received second-
line chemotherapy, response rates were lower
than those with first-line therapy (23%) with a
median DoR of 3.3 months [73].

Currently, the impact of chemotherapy on
OS remains unclear. In the studies retrieved
in our review, median OS was reported to be
9 [41] and 9.5 months [39] in two retrospective
studies/literature reviews. A recent retrospective
observational study that was published after the
cut-off date of our review assessed the impact
of chemotherapy in 205 patients with MCC, of
which 43 patients had distant metastases. The
study found that for the whole cohort, 2-year
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Table 3. Summary of response rates for case reports (n = 17) in patients with distant metastatic

Merkel cell carcinoma.

Groups n Prior therapies (%)* CR,n(%) PR,n(%) SD,n (%) PD,n (%)
Overall (all case reports) 17¢  SG: 59; RT: 59; CT: 35 3(18) 3(18) 1(6) 6 (35)
Treatment regimens:

With platinum 14  SG:64;RT:71;CT: 21 3(21) 4(29) 0(0) 4(29)
With doxorubicin 4 SG: 100; RT: 75; CT: 25 0(0) 1(25) 0(0) 2 (50)
With others 8 SG: 62; RT: 75; CT: 100 1(13) 1(13) 1(13) 4 (50)
All without platinum 12 SG:75;RT:75;CT: 75 2(17) 2(17) 1(8) 6 (50)
Line of therapy:

First line 17 SG:71;RT:71;CT: 23 2(12) 4 (24) 0(0) 6 (35)
Second line 5 SG: 60; RT: 80; CT: 80 1(20) 1(20) 1(20) 2 (40)
Third line 2 SG: 50; RT: 100; CT: 100 0(0) 1(50) 0(0) 1(50)
Fourth line 1 SG: 100; RT: 100; CT: 100 0(0) 0(0) 0(0) 1(100)
Therapies prior to metastatic disease stage. Percentages do not add up to 100% because most patients would have received
overlapping therapies.

*Patients who received >1 line of therapy are repeated across multiple rows.

CR: Complete response; CT: Chemotherapy as prior therapy; PD: Progressive disease; PR: Partial response; RT: Radiotherapy as prior
therapy; SD: Stable disease; SG: Surgery as prior therapy.

OS was not significantly increased with the
use of chemotherapy (41%: no chemotherapy,
68%: with chemotherapy; p = 0.222) [75].

The current use of cytotoxic chemotherapies
that rarely provide a durable response highlights
the need for new, alternative treatment options.
In the majority of cases, MCC appears to be an
oncovirus-induced cancer, as MCPyV has been
designated as an oncogenic virus [76]. However,
the etiology of MCPyV-negative MCC may be
more related to UV-induced DNA damage. In
any case, UV and immunosuppression are major
risk factors for developing MCC [s]. There is
considerable evidence to suggest that immune
system dysfunction contributes significantly
to the course of MCC, implying that thera-
peutic agents that promote antitumor immune
responses might be beneficial in MCC [77-80].
One potential mechanism contributing to tumor
growth is the expression of immune-inhibitory
ligands in the tumor microenvironment such as
PD-L1 [81]. PD-L1 is an immune checkpoint pro-
tein that binds to its main receptor, PD-1. PD-1
is expressed by activated T lymphocytes and
the binding of PD-L1 to PD-1 inhibits kinase
signaling pathways involved in T-cell prolifera-
tion, survival and cytotoxic activity (including
cytokine release), thus preventing overstimula-
tion of immune responses [s2-84]. Upregulation
of PD-LI occurs in the presence of inflammation
and is observed in many tumor types, enabling
tumors to avoid and escape immune surveil-
lance. Blocking the interaction between PD-1
and PD-LI is thought to enable the reactivation

Future Oncol. (2017) 13(14)

of T cells and the engagement of the adaptive
immune system [85.86]. Indeed, this has already
been applied in several cancer types such as
advanced melanoma, head and neck squamous
cell carcinoma and non-small-cell lung cancer,
where both nivolumab and pembrolizumab have
shown benefit in these patient populations [87-93].

PD-L1 expression has also been described
in MCC tumor cells, and in tumor-infiltrating
and peritumoral leukocytes [81.94], and both
avelumab (MSB0010718C; anti-PD-L1) and
pembrolizumab (anti-PD-1) have shown prom-
ising initial results in patients with metastatic
MCC. In an ongoing, multicenter, Phase I trial
of 88 patients with MCC (largest MCC trial
to date), treatment with avelumab, an investi-
gational anti-PD-L1 therapy, showed durable
antitumor activity in patients with chemo-
therapy-refractory metastatic MCC in second-
and further-line therapy. In this trial, the ORR
was 32%; 23/28 responses (82%) were ongoing
at the time of the report; the 6-month DoR was
29%; the 6-month PES rate was 40%; and the
6-month OS rate was 69%. Responses to ave-
lumab occurred in patients with PD-L1+ and
PD-L1- tumors, and MCPyV+ and MCPyV-
tumors (95]. Similarly, in another ongoing, mul-
ticenter, Phase II noncontrolled study in patients
with previously untreated (first-line), advanced
(locoregional or distant) MCC, pembrolizumab
was associated with an ORR of 56% [96], with
responses in patients with McPyV+ and McPyV-
tumors (ORRs of 62 and 44%, respectively).
The rate of PFS at 6 months was 67% [96].

future science group
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Other immunotherapies being investigated in
MCC include IL-12 and ipilimumab (cyto-
toxic T-lymphocyte antigen-4 inhibitor) [97.98].
These data suggest that immunotherapies have
the potential to improve outcomes in patients
with metastatic MCC and may provide new
treatment options for this patient population.
Based on the information retrieved through
this systematic literature review, a number of
data gaps were identified. The literature was
not consistent with the staging systems used to
classify patients with MCC. A consensus staging
system for MCC was introduced by the AJCC in
2010 and has since been adopted worldwide [15].
However, in the years prior to the AJCC staging
system, a number of different staging systems
for MCC had been published, all of which were

based on cohorts of fewer than 300 cases and

derived from 3 or fewer institutions, with a num-
ber of discrepancies among the different staging
systems [14,99-102]. This has made comparisons
between studies challenging.

A limited number of studies included in our
review reported data specific to first-line or sec-
ond-line therapy. Therefore, it was difficult to
draw any comparisons relating to the efficacy
of interventions according to line of therapy.
In addition, across the retrospective studies/
literature reviews that evaluated patients with
distant metastases, three were also literature
reviews [20,41,42]. Hence, there is an evident risk
of bias associated with selection of studies and
selective reporting of results, as well as double
counting studies that were included in the pre-
vious reviews [20,41,42]. Moreover, the evidence
retrieved from most of the included studies was

EXECUTIVE SUMMARY

Merkel cell carcinoma is a rare, aggressive & immunogenic skin cancer

e Merkel cell carcinoma (MCC) is a rare neuroendocrine, cutaneous malignancy, which occurs more frequently in elderly
individuals, exhibits aggressive clinical features and is associated with a poor prognosis.

e The etiology of MCC is likely multifactorial, with immunosuppression, ultraviolet-induced skin damage, and viral
factors (Merkel cell polyomavirus) contributing to disease development.

e MCC may grow rapidly on chronically sun-exposed skin, and once MCC develops, distant metastases typically arise
within the first 3 years following diagnosis.

Currently, there are no approved treatment options for patients with metastatic MCC
e Treatment has been primarily limited to chemotherapy or investigational therapies.

e The literature on the use of chemotherapy in advanced/metastatic MCC is inadequate to definitively assess whether
chemotherapeutic regimens improve either progression-free survival or overall survival (OS) in patients with MCC, and
thus their routine use in MCC cannot be recommended on the basis of the current evidence.

Outcomes with chemotherapy in patients with metastatic MCC are poor

e We conducted a systematic literature review of Embase®, MEDLINE®, MEDLINE®-In-Process from database inception
to January 2016 to capture efficacy, health-related quality of life, and safety/tolerability outcomes of systemic
interventions in patients with metastatic MCC.

e The database search retrieved 3425 citations, of which 35 met the inclusion criteria. Of these, 33 studies included
patients with distant metastases, 3 with metastatic MCC not differentiating between distant and locoregional diseases,
and 3 studies with regional metastases.

e Most of the studies were case series/case reports.

e Across all included studies, response rates ranged from 20 to 61%, with higher response rates in the first-line setting
(53-61%) compared with second-line setting (23-45%).

e Among responders, duration of response was short (<8 months) in both the first- and second-line settings.
Conclusion

e The literature on the use of chemotherapy in patients with metastatic MCC is sparse.

e Although initial responses to chemotherapy were reported, duration of response was short.

e Thereis a need for novel agents that can induce durable responses in metastatic MCC.
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based on small sample sizes (as small as two
patients) with variability in the chemotherapy
regimens assessed, making it difficult to estab-
lish any differences in outcomes between lines of
therapy and chemotherapy regimens. This high-
lights the need for robust trials in this patient
population. There was also variability in defin-
ing response rate across the included studies;
only four studies assessed response based on
RECIST criteria, while this was unclear in the
majority of studies [39.40,51,59]. Finally, limited
data on safety outcomes were reported across
the included studies, and no studies reported

data on HRQoL among patients with metastatic
MCC.

Future perspective

With emerging clinical data for checkpoint
inhibitors in MCC, we believe that immuno-
therapies have the potential to improve out-
comes in patients with metastatic MCC and may
provide new treatment options for this patient
population in the future.

Conclusion

The findings of this comprehensive literature
review suggest that irrespective of the type of
metastases, outcomes with chemotherapy regi-
mens in patients with MCC are poor. However,
reported response rates to first-line chemo-
therapy were better compared with second-line
chemotherapy. Still, DoR to chemotherapy regi-
mens was short in both the first- and second-line

settings with disease recurring in most patients
by 6 months. The chemotherapy regimens eval-
uated in the included studies provided limited
benefit with respect to OS and were associated
with considerable toxicities, highlighting the
need for new treatment options that can induce
durable responses in patients with metastatic

MCC.
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