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Abstract: Although cytotoxic chemotherapy has been used often in the management of Merkel
cell carcinoma (MCC), its benefit remains uncertain. Despite being considered a chemosensitive
disease, the duration of response is generally short, and the survival benefit is unclear. With the
recent FDA approval of the anti-programmed cell death ligand 1 (PD-L1) antibody avelumab for
patients with advanced MCC and the limited and controversial data on chemotherapy, it is impor-
tant to put in perspective whether conventional chemotherapy should remain an option for these
patients. Here, we review the evidence and controversies around chemotherapy in MCC as well
as two recent studies on immunotherapy that changed the treatment paradigm for this disease.
Keywords: Merkel cell carcinoma, chemotherapy, immunotherapy, review, future

Introduction
Merkel cell carcinoma (MCC) is a rare and aggressive neuroendocrine cutaneous
malignancy managed primarily with surgery and radiation therapy, despite its high
metastatic potential.!

Approximately half of the patients who present with locally advanced disease die
of recurrence or metastasis.? The highest risk of recurrence is within the first 2 years
following treatment, with most recurrences happening outside the radiation treatment
fields, causing some to consider MCC a systemic disease regardless of its stage at
presentation.’* MCC is known to be a chemosensitive disease, with reported response
rates as high as 60%—75%.* Commonly used agents include platinum, etoposide,
cyclophosphamide, vincristine, doxorubicin, and topotecan, alone or in combination.*?
Chemotherapy is generally used for the treatment of local and/or regional recurrence*
or distant disease,’ although it is often given in the adjuvant setting — despite unclear
survival benefit.>¢ A single-institution, retrospective study of 62 patients with meta-
static MCC who received first- and second-line chemotherapy reported a response rate
of 55% and 23% and a median progression-free survival of 94 and 61 days among
patients, respectively, and a median overall survival of only 9.5 months.® The relatively
short duration of response seen in the metastatic setting, significant treatment-related
toxicities, and concerns regarding immunosuppression cause many to consider che-
motherapy as the “last resort” for these patients and underlines the urgent need for
enhanced treatment options for this disease.*’

Main evidence and controversies of chemotherapy
in the adjuvant treatment of MCC

Interpretation of studies on the use of adjuvant chemotherapy in MCC is challenging
due to the lack of prospective randomized trials, limited experience, different
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chemotherapy regimens used, heterogeneous patient popula-
tion, small sample size, and short follow-up.

To date, only two prospective trials have evaluated the
role of chemotherapy in the adjuvant setting. The first study
was a Phase II trial of synchronous chemoradiation therapy
in high-risk MCC patients (TROG 96:07) that was conducted
by the Trans-Tasman Radiation Oncology Group.” High risk
was defined as primary tumors >1 c¢m in size, recurrence fol-
lowing initial surgery, gross residual disease after surgery, or
occult primary with nodal involvement. Wide surgical clear-
ance of the primary site was not required nor recommended,
and it was not a prerequisite to have nodal disease resected
or positive margins re-excised. Radiotherapy was given
for 5 weeks, with combination chemotherapy consisting of
carboplatin and etoposide administered during weeks 1 and
4 of radiotherapy and at weeks 7 and 10. Fifty-three patients
were enrolled: 12 (23%) patients presented with recurrence
after prior therapy; 13 (25%) had unknown primary disease;
and 33 (62%) had nodal disease. Fifteen (28%) patients
received chemoradiotherapy as definitive therapy. Forty-
six (87%) patients received all four doses of chemotherapy.
Grade 3—4 skin reactions and febrile neutropenia occurred in
64% and 35% of patients, respectively. No treatment-related
deaths occurred. The 3-year overall survival was 76% (83%
for occult primary and 74% for known primary disease);
relapse-free survival was 65%; locoregional control was
75% (91% for occult primary and 70% for known primary
disease); and distant control was 76% (91% for occult pri-
mary and 56% for known primary disease). Locoregional
failure at the primary site, in-transit areas, or draining nodes
occurred in 9 (17%) of the 53 patients; 7 in the absence of
distant disease. Patients with occult primary disease were
considered high-risk patients and eligible for this trial, and
had a better prognosis in comparison with those with known
primary disease. The excellent outcome seen in the unknown
primary MCC group could be attributed, at least in part, to
the chemotherapy, but the lower distant control seen in the
known primary disease group argues against a chemotherapy
effect. Moreover, other studies have demonstrated a better
outcome for patients with unknown primary MCC, regardless
of whether chemotherapy was administered.®’

In an attempt to better clarify the effect of chemotherapy
in the adjuvant setting, Poulsen et al retrospectively com-
pared the data of patients with known primary MCC from
the TROG 96:07 study with the results of patients with
known primary MCC from the Queensland Radium Institute
database who would have been otherwise eligible to par-
ticipate in the TROG 96:07 study, but were treated without

chemotherapy. The patients selected from the database had
no evidence of disease beyond regional nodes and had high
risk of recurrence (primary size >1 cm, involved nodes,
recurrence after initial surgery, or gross residual disease
after surgery).!” Of a total of 102 patients, 40 were treated
with chemotherapy as part of the TROG 96:07, and 62 were
treated without chemotherapy in the historic control group.
Although cancer-related and cancer-unrelated deaths — as
well as recurrences in locoregional and distant sites — were
lower in the chemotherapy group, no statistically significant
difference was detected in disease-specific survival, local
and distant control, and overall survival (hazard ratio [HR]
0.64; 95% confidence interval [CI] 0.34-1.2; p=0.16) in
multivariate analysis between the groups. The authors sug-
gested the small number of patients, in addition to the large
imbalance in measured and possibly unmeasured covariates,
as possible explanations for this lack of difference between
the groups.

A second prospective study was initiated in order to
decrease the risk of neutropenic fever seen in the TROG
96:07 trial. This Australian study was launched utilizing
weekly carboplatin concurrently with radiotherapy, fol-
lowed by three cycles of adjuvant carboplatin and etoposide
combination for local or locally advanced, high-risk MCC.!!
High risk was defined as previously described. Eighteen
patients (14 with known primary) were enrolled. No patient
developed a relapse in the primary site, but in-transit recur-
rences developed in one patient, nodal metastasis in four
(only one within the radiation field), and distant relapse in
three patients. No treatment-related deaths occurred. Grade
3 skin and neutrophil toxicities occurred in 23% and 25% of
patients, respectively, in contrast to the 65% and 57% seen
in the TROG 96:07, respectively. In addition, weekly carbo-
platin did not appear to have a detrimental effect on tumor
control, suggesting it may be a better regimen if concurrent
chemoradiation therapy is planned.

In another study, Allen et al reported a single-institution
retrospective review of 251 patients managed between 1970
and 2002.> One hundred and seventy-seven (70%) patients
presented with clinically negative regional nodes, 60 (24%)
with clinically suspicious regional lymphadenopathy, 14 (6%)
with distant metastatic disease, and 31 (12%) with unknown
primary tumor. Adjuvant radiation therapy was administered
to 41 (17%) patients, and adjuvant chemotherapy to 28 (12%)
of the 237 patients who presented with local or regional dis-
ease, the majority (30% vs 2%) with node-positive disease.
The 5-year relapse-free survival for these 237 patients was
48%. The most common site of recurrence for all patients
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was the draining nodal basin. On the group of patients with
node-positive disease (23 patients received chemotherapy
and 53 patients did not), the use of adjuvant chemotherapy
was not associated with disease-specific survival.

More recently, a retrospective analysis of 6,908 MCC
cases from the National Cancer Database (NCDB) has been
conducted to assess whether adjuvant therapy was associated
with difference in survival.® Age, sex, primary MCC site and
tumor size, comorbidity, margin and lymph node evaluation
status, extent of lymph node resection, and the number of pos-
itive nodes were included in analyses. Information on the type
of surgery (wide excision or other), sites of radiation therapy
(primary site and/or nodal), chemotherapy dose and regimen,
and disease-specific mortality were not available. Increasing
age, male sex, presence of comorbidities, positive margin
status, and increasing tumor burden (reflected by the primary
tumor size in stages [ and Il and the number of positive nodes
in stage III) were associated with poorer survival across all
stages. Surgery with adjuvant radiation therapy was associ-
ated with statistically significant better overall survival than
surgery alone on multivariate analysis for patients with stage |
(n=3,369) and stage I (n=1,474) disease (p<<0.001). In con-
trast, neither adjuvant radiation therapy nor chemotherapy
was associated with statistically significant improvement
or worsening survival in patients with stage III (n=2,065)
disease. Although the lack of benefit with adjuvant chemo-
therapy was consistent with those reported in prior studies,
the lack of benefit with radiation therapy for stage III dis-
ease was surprising, given the improvement in locoregional
control and survival seen in other studies.'>'* The authors
hypothesized that survival in stage 11 was mostly driven by
the presence of subclinical distant metastases that are often
present in these patients. If that is true, one would expect
similar results in those with stage III, unknown primary
MCC; however, the better prognosis seen in these patients
argues against that. Moreover, the lack of information on
disease-specific mortality and other confounders, such as
immunosuppression, that may impact the prognosis in these
patients as well as details with regard to the administration
of various treatment modalities further complicates the inter-
pretation of these findings. A randomized prospective trial
is required to better answer these questions.

To date, only one study demonstrated a survival benefit
with the use of chemotherapy in a subset of MCC patients.
Chen et al evaluated the role of adjuvant therapy in 4,815
patients with head and neck MCC from the NCDB." Of
these, 2,330 patients underwent adjuvant chemoradiation
therapy, 330 patients underwent adjuvant radiation therapy

alone, 97 received adjuvant chemotherapy only, and 1,995
were treated with surgery alone. The 5-year overall survival
was 41%. Postoperative chemoradiation therapy (HR 0.62;
95% CI 0.47-0.81) and radiation therapy (HR 0.8; 95% CI
0.7-0.92) provided a survival benefit over surgery alone.
Adjuvant chemoradiation therapy was associated with
improved overall survival over adjuvant radiation therapy in
patients with positive margins (HR 0.48; 95% CI1 0.25-0.93),
tumor size of at least 3 cm (HR 0.52; 95% CI 0.3-0.9), and
male sex (HR 0.69; 95% CI 0.5-0.94), suggesting that a
subgroup of patients may truly benefit from the addition of
chemotherapy to the treatment regimen.

The National Comprehensive Cancer Network (NCCN)
Clinical Practice Guidelines for MCC suggest that the use
of adjuvant chemotherapy should be considered on a case-
by-case basis, in particular for those with local macroscopic
or regional disease, although it is unclear whether a survival
benefit can be achieved based on currently available data.'®

Immunotherapy in MCC

Immunosuppression is a well-known risk factor for MCC
and has been correlated with worse prognosis for these
patients.'” Other risk factors include Caucasian ethnicity,
advanced age, ultraviolet exposure, and the Merkel cell
polyomavirus (MCPyV)."®1” MCPyV-negative MCC has a
characteristic ultraviolet signature and a distinct mutational
profile — with over 30-fold more somatic mutations, many
more copy number alterations, and interchromosomal
translocations — when compared to MCPy V-positive tumors.?
Although weak MCPyV T-cell responses may explain the
development of the cancer, programmed cell death ligand 1
(PD-L1) expression has been shown in MCC cells and adja-
cent immune cell infiltrates.?! PD-L1 is a key therapeutic
target in the reactivation of the immune response and a prom-
ising target in cancer therapy. Additionally, tumor-infiltrating
CD8"and CD4" T cells specific to MCPyV oncoproteins are
enriched in some MCC in association with enhanced expres-
sion of both PD-L1 and its receptor — the programmed cell
death 1 (PD-1) receptor. The expression patterns of immune-
related inhibitory markers in MCPyV-positive tumors and
the high mutational load seen in MCPyV-negative tumors
provide a rationale for treatment with immune checkpoint
inhibitors in MCC.

Indeed, immunotherapeutic activity has been recently
demonstrated in both chemotherapy-naive and chemotherapy-
refractory MCC patients, with a favorable toxicity profile,
duration of response, and progression-free survival when
compared to results seen with cytotoxic chemotherapy.??%

OncoTargets and Therapy 2017:10

submit your manuscript

4805

Dove


www.dovepress.com
www.dovepress.com
www.dovepress.com

Rabinowits

Dove

Table | Patient and tumor characteristics of avelumab and pembrolizumab studies

Studies characteristics Avelumab?

Pembrolizumab??

Phase ]

Mechanism of action

Target PD-LI
Number of patients 88
Median age (years) 725
Disease stage v
Prior lines of therapy =]
MCPyV-positive, n (%) 46 (52)
PD-LI positive, n (%) 58 (66)

I1gG 1 monoclonal antibody blocking
PDI/PD-LI interaction; ADCC

1gG4 monoclonal antibody blocking
PDI/PD-LI and PD1/PD-L2 interactions
PDI

26

68

B/1v

0

17 (65)

14 (56)

Abbreviations: IgG, immunoglobulin G; ADCC, antibody-dependent cell-mediated cytotoxicity; PD |, programmed cell death |; PD-LI, programmed cell death ligand I;

PD-L2, programmed cell death ligand 2; MCPyV, Merkel cell polyomavirus.

A landmark Phase II study evaluating the anti-PD1 antibody
pembrolizumab in 26 patients with metastatic MCC dem-
onstrated a response rate of 56% (62% in virus-positive and
44% in virus-negative disease) and a median progression-free
survival of 9 months.??> Tumor regression was seen regardless
of'the level of PD-L1 expression. Although treatment-related
adverse events were reported in 77% of the patients, the
majority were grade 1 and 2 events. Fatigue and laboratory
abnormalities were the most commonly occurring adverse
events. Results of this trial led to the addition of pembroli-
zumab in the most recent update of the NCCN Clinical
Practice Guidelines as a treatment option for MCC patients
with advanced disease.'

On May 23, 2017, the anti-PD-L1 antibody avelumab
received FDA approval for patients with advanced MCC after
a seminal study demonstrated a response rate of 31.8% in 88
patients with stage [V MCC that had failed one or more lines
of systemic therapy.?® The median follow-up of these patients
was 10.4 months, and 82% of the responders continued to
respond at the time of analyses. Treatment-related adverse
events were reported in 70% of the patients, the majority
being of grades 1 and 2, with the most common being fatigue
and infusion-related reactions. Results of this trial have been
recently updated indicating that, at a median follow-up of
16.4 months, the response rate was 33%, including 10 com-
plete and 19 partial responses, with the median duration of
response not yet reached.?* Interestingly, response rates to
avelumab appear to be higher for those with no prior lines of
systemic therapy in contrast to those with one line or more
than one line of prior systemic therapy (56.3% vs 40.4% vs
19.4%, respectively).?>%

Neither the avelumab nor the pembrolizumab studies
demonstrated a statistically significant difference in
treatment responses based on MCPyV status or PD-L1
expression.’>?* Although activity and toxicity of avelumab

and pembrolizumab appear similar, that can only be con-
firmed on a randomized prospective trial. Moreover, it is
unclear whether disease resistance to one agent can be over-
come by the other. Regardless, only avelumab is currently
approved for MCC and considered the treatment of choice
for those with advanced disease without contraindications
for immunotherapy. Table 1 summarizes the differences
between patient and tumor characteristics of the avelumab
and pembrolizumab MCC studies.

Despite the excitement with the immune checkpoint
blockade, it is important to remember that many patients will
not benefit from, or are not candidates for, immunotherapy,
leaving them without optimal systemic therapy options.

Conclusion

Despite the exciting results seen with immunotherapy and
the recent FDA approval of avelumab in advanced MCC, it is
not the end of cytotoxic chemotherapy in MCC. Although it
remains a palliative option for those with metastatic disease,
immunotherapy will likely leave chemotherapy as an option
for those who are not candidates for or progressed after immu-
notherapy, or those who are not eligible for a clinical trial.
Given the high response rates seen with chemotherapy, it is
possible that responses may improve when combined with tar-
geted agents or immune checkpoint inhibitors, an area of active
research interest in oncology. It is important to emphasize that
chemotherapy does result in disease shrinkage or control in a
number of patients. Although temporary, cytotoxic chemo-
therapy may provide the extra time needed for those with good
performance status to enroll into the next available clinical trial
or to wait the approval of the next experimental agent.

In the adjuvant setting, chemotherapy remains experi-
mental and should not be routinely used, given the lack of
survival benefit demonstrated thus far, the added toxicity,
and the concerns of lower response rates to immunotherapy
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in case of disease recurrence. It is reasonable to believe that
the limited data available, heterogeneous patient population,
and lack of prospective randomized clinical trials have pre-
cluded the identification of a subgroup of high-risk patients
that truly benefit from chemotherapy. Unfortunately, it is
unlikely that prospective randomized trials evaluating the
role of chemotherapy (alone) in this rare patient population
will be pursued, particularly now, when immune checkpoint
inhibitors have proven safe and active in MCC patients. In
fact, the next generation of trials will be looking into the addi-
tion of immune checkpoint inhibitors in the curative intent
setting to optimize the outcome in these patients.
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