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Abstract
Introduction
Recent advances in our understanding of tumour immunology has led to new treatment options for
patients with advanced Merkel cell carcinoma, a rare malignant skin cancer with a poor prognosis.
Cases
Case 1 – a 77-year-old man with pancreatic metastases from a Merkel cell carcinoma primary achieved
a complete response with second line avelumab maintained for at least 36 months.
Case 2 – a 58-year-old man with metastatic Merkel cell carcinoma involving liver achieved a complete
response with second line pembrolizumab sustained for at least 48 months.
Case 3 – a 57-year-old woman with extensive nodal metastases from a Merkel cell carcinoma primary
did not respond to second line pembrolizumab and died.
Outcome
Three patients under our care with advanced Merkel cell carcinoma were treated with immunotherapy
following traditional chemotherapy. Two patients with distant metastases to the pancreas and liver
respectively achieved a sustained complete response of at least 36 months. One patient did not
respond and died.
Conclusion
The treatment paradigm for advanced Merkel cell carcinoma has shifted dramatically with the advent
of immunotherapy, the new standard of care in metastatic disease. These cases illustrate the dramatic
responses that are possible but also underline the need for further research.

Introduction
Merkel-cell carcinoma (MCC) is a rare cutaneous malignancy arising from epidermal
mechanoreceptors with an incidence of approximately 1 in 100,000, rising exponentially with
age.1 The majority of lesions arise on the head, neck or upper limb and may be misdiagnosed as a
sebaceous cyst or lipoma. Rapidly growing, red-blue, fleshy lesions on sun-exposed skin (Figure 1),
particularly in the elderly and/or immunosuppressed, should raise suspicion for MCC.1 Whilst most
cases are localized at diagnosis (65%), a minority present with distant disease (8%), conferring a poor
prognosis with a 5-year overall survival of just 14%.2

Figure 1. Merkel cell carcinoma (reproduced with permission from merkelcell.org)

The pathogenesis of MCC is associated with a double-stranded DNA polyoma virus (MCPyV) which can
be isolated in about 80% of cases.3 Although a constituent of the human skin microbiome, MCPyV can
be incorporated into the tumour genome leading to the expression of several oncoproteins. 4,5
Elevated antibody titres to these oncoproteins may correlate with risk of recurrence and influence the
intensity of surveillance.6 In Ireland, testing for polyoma virus and antibodies is not routine. In viralnegative disease, ultraviolet radiation plays a prominent role in carcinogenesis leading to a high
mutational burden. This is supported by several observations including the propensity of MCC to occur
on sun exposed skin1 and the correlation between regional incidence rates and UV solar index, with
Australia possessing the highest rates worldwide.7 Patients who are immunosuppressed due to B cell
malignancies, organ transplantation or HIV infection are much more likely to be diagnosed with
MCC.8,9 Immunosuppression may facilitate greater replication of the polyoma virus and increase the
likelihood of incorporation into the genome.
MCC is an aggressive cutaneous neuroendocrine tumour on the same histological spectrum as small
cell lung cancer or high-grade neuroendocrine carcinomas and up until recently the preferred initial
treatment option was chemotherapy with a combination of carboplatin and etoposide. Despite this
approach outcomes in advanced disease are poor with a median progression-free survival of just 3
months and overall survival between 6-10 months.10 However, the treatment paradigm has shifted
radically in recent years with the emergence of immune checkpoint inhibitors, which have already
proven effective in metastatic melanoma and cutaneous squamous cell carcinoma.11,12

The immune checkpoint refers to the receptor-ligand interaction between T lymphocytes and host
cells that prevents autoimmunity. One such interaction involves the Programmed Death (PD) receptor
on T cells and associated ligand (PDL1) expressed on host cells. Tumour cells can upregulate
expression of PDL1 thereby suppressing immune-mediated destruction, but this camouflage can be
lifted by inhibitors such as pembrolizumab, avelumab, and nivolumab. Herein we report our early
experience in the treatment of advanced MCC with immunotherapy.

Case 1
A 77-year-old man presented with a painless lesion on his left upper lip. His past medical history
included hypertension and smoking. There was no history of immunosuppression or autoimmunity,
but he had significant sun-exposure having spent several months each year living in Spain. Excision
biopsy was performed confirming a Stage I MCC (less than 2cm in maximum diameter). This was
followed by adjuvant radiotherapy and workup did not reveal any evidence of local or distant
metastases. Eight months later he represented with left sided cervical lymphadenopathy and a neck
dissection was undertaken revealing a single 2.8cm deposit of MCC. Adjuvant radiotherapy was
delivered. A year later surveillance imaging demonstrated a 5cm x 10cm mass in the pancreatic neck
(Figure 2) with endoscopic ultrasound fine needle aspirate confirming a metastatic MCC
deposit. There was associated retroperitoneal lymphadenopathy and low volume lung metastases.
He underwent chemotherapy and although he could only complete two cycles of carboplatinetoposide due to Grade 4 fatigue, he achieved an excellent partial response. Based on a
compassionate access programme, an anti-PDL1 antibody, avelumab (BavencioTM), was commenced
for metastatic MCC. Of note the MCPyV status was not known. Within 3 months there was a complete
radiological response (Figure 3) which has been maintained for at least 36 months with minimal
adverse effects.

Figure 2. Pre-treatment axial CT-abdomen demonstrating
the pancreatic mass.

Figure 3. Complete response after 3 months of avelumab.

Case 2
A 58-year-old man with a background of psoriasis managed with an immunosuppressant biological
agent, adalimumab, presented to his General Practitioner with a painless swelling on the dorsum of
his left hand, growing over the preceding 3 months. The lesion was clinically diagnosed as a sebaceous
cyst, but subsequent excision was difficult and therefore the patient was referred to a plastic surgeon
for full excision. Immunohistochemical staining for synaptophysin, chromogranin and CK20 was
positive confirming MCC. Imaging revealed pathological left-sided axillary lymphadenopathy and
multiple liver metastases, biopsy of the latter confirmed Stage IV disease. Initial systemic treatment
consisted of four cycles of chemotherapy with carboplatin and etoposide which induced a partial
response. Based on emerging data supporting the role of immunotherapy in the metastatic setting,
funding from the hospital was approved for the anti-PD1 antibody pembrolizumab
(KeytrudaTM). Remarkably, the patient achieved a complete clinical and radiological response and
completed 2 years of immunotherapy with no Grade 3 or 4 adverse events. Currently the patient
remains off treatment with no measurable disease representing overall survival of at least 48 months.

Case 3
A 57-year-old woman with hypertension and monoclonal gammopathy of uncertain significance
presented with painless left-sided groin swelling which had developed over a few months. Core biopsy
of an inguinal lymph node established the diagnosis of advanced MCC. Staging with PET-CT confirmed
Stage III disease with no distant metastases. Initially she received two cycles of carboplatin-etoposide
with a partial response but within 1 month the adenopathy rapidly progressed requiring salvage
radiotherapy. Subsequently pembrolizumab was commenced via a compassionate access
programme, but further adenopathy developed in the retroperitoneum and left axilla therefore it was
discontinued after 7 cycles. She underwent experimental electrochemotherapy in combination with
pembrolizumab but there was no significant benefit. The patient died from progressive disease 18
months after the original diagnosis.

Discussion
This report describes our early experience treating advanced MCC, the management of which has been
revolutionised in the last decade by the emergence of immunotherapy. The rationale for targeting
the immune system in MCC is based on observations regarding its immunogenicity, namely its
association with immunosuppression, UV radiation leading to mutational burden and the MCPyV.1,3,5
Recent evidence suggests that a third of cases demonstrate a high mutational burden, a genetic state
characterised by greater expression of neoantigens, thus providing more signals for an immune
response.13 However, although tumour mutational burden (TMB) and MPcyV status as well as PD-L1
expression have been shown to be associated with increased response rates, these have not been
validated as predictive biomarkers and therefore were not assessed in our patients.
Randomised controlled trials are difficult to undertake in this disease given its rarity, but emerging
data, albeit phase I/II trials, has shown significant durable activity in metastatic disease.

Immunotherapy with checkpoint inhibitors has recently been recommended as the standard of care
in the US in the first line setting for advanced disease.14
Part A of the JAVELIN Merkel 200 study investigated avelumab in patients with metastatic MCC
previously treated with chemotherapy.15 In an exploratory analysis after 3 years of follow up the
objective response rate was 33%, the median duration of response was 40.5 months and the 3 year
survival rate was 32%. This resulted in FDA approval, the first in this context. In Part B of this trial
patients who were treatment naïve received avelumab and an interim analysis has demonstrated a
higher response rate of 62% and a median PFS of 9.1 months.16 Our patient treated with avelumab
had a complete and sustained response, which is even more remarkable because pancreatic
metastases from MCC are typically fatal within 3-9 months.17
In the KEYNOTE-017 study, pembrolizumab was shown to produce a 56% response rate in
chemotherapy naive patients with Stage IV MCC, independent of tumour PDL1 expression and MCPyV
status.18 The same study demonstrated an overall survival at 3 years of 64%, almost three times better
than historical data with chemotherapy. Of the two patients we treated with pembrolizumab, one
had a complete response and remains alive with no identifiable disease, whilst another had
progression of disease and died. Although this is a small cohort of patients these vastly different
outcomes reflect our incomplete understanding of tumour immunology in this aggressive disease.
There are also data to support the use of nivolumab in metastatic MCC. In the Checkmate 358 phase
I/II trial, reported in abstract form, the response rates in treatment naïve patient were up to 73%.19
Initially, all three cases were treated in a conventional manner involving platinum-based
chemotherapy before immunotherapy was commenced. It is possible that the two patients who
achieved a significant response to chemotherapy could have experienced a sustained disease-free
survival without the need for additional immunotherapy. However, this was considered highly unlikely
as historically the median duration of complete response is just 6 months in metastatic disease. 10
Although chemotherapy is associated with a high response rate it is typically short-lived with median
progression free survival of just 3 months.10 Therefore the rationale to increase the likelihood of a
durable response with the sequential addition of immunotherapy was strong and highly successful in
two of the three cases achieving an overall survival of over 3 years.
Immune related adverse events have been well documented with immune checkpoint inhibitors, in
particular in patients with pre-existing autoimmune conditions. None of our patients experienced any
grade 3 or 4 adverse events from immunotherapy. One patient with psoriasis did notice increased
activity of disease but this was managed effectively with topical treatment.
The correlation between immune-related toxicity and efficacy in metastatic melanoma has been
reported with combination therapy, but there is no data to support this in metastatic MCC.20 In the
JAVELIN Merkel 200 study and the largest expanded access program (EAP) series the most common
treatment related adverse effects of avelumab were infusion reaction, fatigue and rash, the majority
of which were grade II or less. However, the main toxicity of immunotherapy may prove to be
financial.

Funding for immunotherapy in rare diseases such as MCC historically depended on philanthropy and
compassionate access programmes. However, in 2019, avelumab was approved for reimbursement
by the National Centre for Pharmacoeconomics (NCPE) for use in metastatic MCC after prior
chemotherapy. Meanwhile, the FDA has approved avelumab in all settings for the treatment of
metastatic MCC. The American National Comprehensive Cancer Network (NCCN) has recommended
avelumab, pembrolizumab and nivolumab for the treatment of metastatic MCC and discouraged the
use of systemic chemotherapy, unless there is a contraindication to immunotherapy or progression of
disease after previous treatment with immunotherapy.14
Similarly to malignant melanoma, the potential of immunotherapy in the neoadjuvant and adjuvant
management of MCC is also an exciting prospect. Recently, a phase I/II study demonstrated that just
two doses of neoadjuvant nivolumab produced a pathological complete response in almost 50% of
patients with resectable stage II-IV, regardless of PDL1, TMB and MCPyV status.22 Clinical trials are
ongoing to further evaluate these strategies but in the meantime there is sufficient evidence to
recommend immunotherapy as a first line treatment in metastatic disease, offering hope to patients
with an otherwise poor prognosis.
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