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ABSTRACT

Objectives: To evaluate the efficacy of systemic treatments in 
patients with advanced Merkel cell carcinoma (MCC) prior to 
the introduction of immune checkpoint modulation. 

Methods: Fifty-nine patients were treated at the University 
Hospitals Leuven between 1999 and 2012. Seventeen had 
advanced disease incurable by radiotherapy and/or surgery, 
received one or multiple systemic treatments and were 
included in this retrospective analysis. 

Results: MCC is a chemotherapy-sensitive tumour with an 
objective response rate of 63% to first-line chemotherapy. 
The combination of cisplatin or carboplatin with etoposide 
was the most frequently used regimen (n=13) with responses 
seen in 69% of patients. The median progression-free survival 
after first-line chemotherapy was 8 months. Eight patients 
received second line chemotherapy with gemcitabine, 
taxanes or vinca alkaloids with a response rate of 25%. The 
median overall survival since start of first line chemotherapy 
was 13 months. Conclusions: A considerable proportion of 
patients with MCC fails local treatments and requires systemic 
therapy. Advanced MCC is a chemotherapy-sensitive disease 
with high response rates. The poor overall survival achieved 
with chemotherapy supports the need for novel systemic 
strategies, such as the routine implementation of immunologic 
treatment approaches. Immune checkpoint modulation is 
complementary to chemotherapy, and should be further 
developed as single agent, in sequence or in combination 
with other biological or cytotoxic therapy.

KEYWORDS: Merkel cell carcinoma; Chemotherapy; 
Prognosis.

INTRODUCTION

Merkel cell carcinoma (MCC) is a rare, aggressive skin 
malignancy [1]. The true incidence in Europe is currently 

unknown, as these tumours are not recorded separately from 
non-melanoma skin cancers in most registries. There is a 3-fold 
increase in the number of MCC diagnoses over the past years, 
likely due to better screening and identification of high-risk 
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populations [1,2]. 

MCC belongs to the broader family of neuroendocrine 
malignancies, characterized histologically by dense-core 
neurosecretory granules, atypical mitosis and high apoptotic 
activity on microscopy. Immunohistochemically, MCC stains 
positive for cytokeratin 20 and 7, chromogranin A, neuron-
specific enolase, synaptophysin and CD 65 [1,3,4]. In historical 
series, MCC had an estimated overall 5-year survival rate of 
62% [5]. The average age at diagnosis is 69 years. Ultraviolet 
radiation and immunosuppression increase the risk of MCC, as 
with other skin tumors [6-10], underlining the potential role 
of the immune system in this disease. Probably UV radiation 
induces the oncogenic potential of the common Merkel cell 
polyomavirus (MCV), which is ubiquitous in humans. While 
the virus normally does not enter the human genome, it does 
integrate with the genome in Merkel cell carcinoma, where 
it gives rise to the production of oncoproteins and induces 
mutations [11]. Since MCC occurs predominantly in sun-
exposed skin in the head and neck in older individuals, UV-
induced mutations may trigger viral DNA integration in the 
tumour genome. MCC is most commonly staged according 
the following classification: stage I, localized disease (IA ≤ 2 
cm, IB > 2 cm); stage II, regional lymph node involvement; 
stage III, distant metastasis [7]. In 2010 a new staging system 
was proposed which divides patients into 4 groups [6,7]. 

Most MCC patients present with a localized tumour (Stage I). 
The 5-year survival of these patients is in the range of 64% 
[6]. Surgery with wide local excision is the generally accepted 
standard treatment. Mohs micrographic surgery is an option 
with comparable local recurrence rates [12]. Some authors 
advocate postoperative radiotherapy, since MCC is known to 
be radiotherapy-sensitive [6]. Involvement of lymph nodes 
(Stage II) is associated with worse prognosis (5-year survival 
around 47%), since nodal spread is associated with a risk of 
developing distant metastasis [6]. Although only retrospective 
data are available and results are conflicting, a database analysis 
showed an improvement in overall survival with adjuvant 
radiotherapy compared to surgery alone [13]. Treatment 
standards for stage II MCC usually include surgery and 
radiotherapy to the affected sites [7]. Adjuvant chemotherapy 
is a hypothetical option for patients at high risk of recurrence, 
although this has never been studied prospectively and 
most studies were using chemo-radiation, making the effect 
of adjuvant chemotherapy even more difficult to assess 
[14]. Until recently there was no real established treatment 
standard for metastatic MCC. Theoretical options included 

chemotherapy, radiotherapy and surgery in individual cases. 
MCC is generally perceived by oncologists as a chemotherapy-
sensitive neuroendocrine tumour. The reported evidence for 
the use of cytotoxic agents in advanced MCC is very limited, 
and a variety of chemotherapeutic agents are used in clinical 
routine. The choice of treatment is commonly extrapolated 
from the experience in other neuroendocrine malignancies, 
such as in small cell lung cancer [3,8]. The true role and efficacy 
of chemotherapy in MCC remains elusive due to the absence 
of prospective controlled trials. This lack of evidence with 
regard to efficacy and outcome is adding to the fact that most 
chemotherapy combinations currently applied for MCC can 
pose considerable and even irreversible toxicity to the patient. 
Knowledge over the role of chemotherapy in MCC is therefore 
the basis for further improving treatment concepts in this rare 
aggressive disease.

Our report summarizes the retrospective experience of the 
University Hospitals in Leuven with the systemic treatment 
of advanced, incurable MCC over a period of 13 years prior 
to the immunotherapy era. The purpose of this report is to 
document the role of cytotoxic therapy in the absence of 
historical prospective evidence, and to underline the unmet 
medical need for novel, safe and effective treatments for this 
orphan disease.

MATERIALS AND METHODS

After approval of this project by the independent Ethics 
Committee of the University Hospitals in Leuven, we 
performed a retrospective analysis of all electronic patient 
files referring to the diagnosis of MCC in our medical center. 
We focused on those cases where systemic therapy was 
administered at any given time during the course of the 
disease. Due to the retrospective nature of this analysis we did 
not collect individual informed consent. Data were handled 
confidentially according to Belgian privacy laws.

A total of 59 MCC patients were treated between 1999 
and 2012. Seventeen of them received one or multiple 
systemic treatments. They were selected irrespective of other 
treatments received, such as surgery and/or RT. The following 
data were collected and entered into a specific data base: 
age, gender, cancer history, primary site of MCC, treatment 
and outcome (response, survival). Progression-free survival 
was defined as the time from start of systemic treatment until 
objective tumor progression or death. Response assessment 
with CT scans was done according to established clinical 
routine, response data were retrieved from the patient files 
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but not verified by independent review. RECIST was the 
most commonly used tool for response assessment. Survival 
durations were evaluated from both the date of first diagnosis 
of MCC and the date of start of first line systemic treatment 
until the date of last survival update or documented death. 
Overall survival was estimated using Kaplan-Meier analysis.

We supplemented our analysis with a literature search on this 
orphan malignancy. We reviewed articles published between 
1990 and 2018, and discuss the emerging role of immune 

checkpoint modulation in this disease.

RESULTS

Patient characteristics

Seventeen of 59 patients (29%) received systemic therapy 
for advanced, incurable MCC, including 10 male (58.8%) 
and 7 female (41.2%) patients with a mean age at time of 
diagnosis of 64 years (range 49-82 years). Only 4 patients 
were diagnosed before the age of 55 years. Two underwent 
organ transplantation in the past, namely a liver and kidney 
transplantation. They developed MCC 3 and 20 years after 
being transplanted. Four patients had a history of another 
malignancy prior to the diagnosis of MCC (1 neuroendocrine 
carcinoma of the stomach, 1 endometrial cancer, 2 breast 
cancers and 1 basal-cell skin carcinoma). A total of 11 out of 
17 patients presented with localized MCC at initial diagnosis, 4 
had positive lymph nodes and two patients had synchronous 
metastatic disease. The lower limbs were the most common 
primary localization (47%). An overview of the site of disease 
and distant metastasis is shown in (Tables 1 and 2).

Table 1: Characteristics of MCC patients treated with systemic therapy at the 
University Hospitals in Leuven.

Patient Characteristics n %

Gender

Male 10 59%

Female 7 41%

Age, years (mean, 64) (range 49-82)

< 60 8 47%

≥ 60 9 53%

Primary site

Head and neck 3 18

Upper extremity 1 6

Lower extremity 8 47

Trunk 1 6

Unknown 4 24

Site of metastasis

Lymph nodes 10 59%

Skin 9 53%

Bone 4 24%

Liver 2 12%

Lung 3 18%

Pleura 1 6%

Brain 1 6%

Small bowel 1 6%

Stomach 1 6%

Larynx 1 6%

Pericard 1 6%

Parotis 1 6%

Pancreas 1 6%

Peritoneum 1 6%

Stage at initial diagnosis

I 11 65%

II 4 24%

III 2 12%

Table 2: First-line chemotherapy.

Regimens n Objective response* Mean survival (months)**

All 16 63% 43

Single agent 3 33% 28

Combination chemo-
therapy

13 69% 46

With platinum 13 69% 46

With etoposide 14 64% 43

With alkylating drugs 5 80% 86

Other regimens 1 0% 11

* Objective response defined as percentage of patients achieving a complete or 
partial response

** Mean overall survival since start of systemic treatment (months)

TREATMENT

Initial surgery: A wide excision of the primary tumor was 
performed in 11 of the 17 patients. Negative margins were 
obtained in 8 (73%) cases. In 4 patients the primary site was 
unknown; two of them underwent a lymph node resection 
followed by radiotherapy. 

Radiotherapy: Fifteen (88%) patients received radiotherapy 
to different sites of disease. In 10 patients, this was part of the 
initial treatment with 6 patients receiving adjuvant RT after 
surgical resection. Two were initially treated by radiotherapy 
alone. Two patients received radiotherapy combined with 
chemotherapy. Radiotherapy was used as salvage treatment 
at time of relapse after initial treatment in 12 patients. 
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Chemotherapy: A total of 14 patients (82%) had distant 
metastasis at the beginning of their systemic treatment; 
only 3 patients (18%) underwent chemotherapy for regional 
lymph node metastasis. The median time from first diagnosis 
until start of systemic therapy was 8 months (range 0-141). 
In total, 20 different treatment regimens were used or first 
and subsequent lines of therapy, illustrating the poorly 
standardized treatment pattern of MCC due to the absence 
of validated standards. Among 17 treated patients, platinum-
containing schedules and topoisomerase inhibitors were 
given in 16 cases each (94%), alkylating drugs in 8 cases (47%), 
anthracyclines were given to 4 patients (24%), antimetabolites 
in two cases (12%) and other cytotoxic compounds in 4 
patients (24%). The radionuclide Yttrium and the somatostatin 
analog lanreotide were used in only three patients. 

All but one patient received first-line systemic treatment for 
at least 2 treatment cycles or a minimum of one month oral 
treatment. The oral agents used as first-line treatment were 
the mammalian target of rapamycin inhibitor everolimus and 
the topoisomerase II inhibitor etoposide. 

Response to first-line chemotherapy was assessed in 14 out 
of 16 patients (86%). The objective response rate (defined 
as complete and partial responses) was 63% (10 of 16). 
Three patients received single agent chemotherapy with 
an objective response rate of 33%, while 69% of patients 
who received combinations had a response to the first-line 
systemic treatment. 

The median progression-free survival after first-line 
chemotherapy was 8 months (range 1-146). The most 
commonly used first-line systemic treatment was the 
combination of a platinum compound with etoposide. In 
these patients, objective responses were seen in 9 out of 13 
patients, with an objective response rate of 69%.

The objective response rate to second-line chemotherapy 
was 25% (2 of 8). Among 3 patients who received third-line 
chemotherapy, two (66%) responded. One patient received 
forth-line chemotherapy and had stable disease.

Three patients in our series achieved a complete response 
with systemic therapy:

Patient 76941111 was 53 years old at first diagnosis of MCC, 
which was treated by surgery and adjuvant radiotherapy. He 
relapsed within half a year after initial surgery with a hemato-
genic laryngeal metastasis. He was treated systemically with 

cisplatin/etoposide/ifosfamide and achieved a complete 
response, which was consolidated by radiotherapy. The 
patient later relapsed and received palliative treatment with 
etoposide. He died 15 years after the first diagnosis of MCC 
due to further disease progression.

Patient 82717703 was 53 year-old female with diagnosis of 
MCC and Alport syndrome as described above. She had a 
complete response to carboplatin/etoposide. She died within 
10 months after the initial diagnosis of metastatic MCC.

Patient 71080311 was a 55 year-old female at the diagnosis of 
locally advanced MCC. Within two years she developed lymph 
node and skin metastasis. In parallel with the treatment and 
follow-up of this disease she developed breast cancer at the age 
of 56 years and a basal cell carcinoma of the skin at the age of 
76 and 77 years. Upon treatment with cisplatinum/etoposide 
she achieved a complete response of her metastatic MCC. She 
remained in complete response for 13 years of follow-up and is 
alive 29 years after the initial diagnosis of MCC.

Survival: Survival data of 14 patients are available; the others 
were lost to follow-up. The 2-year overall survival was 59%, at 
5 years 29% of patients were still alive. The median duration 
of overall survival since first diagnosis was 29 months (range, 
8-287) (Figure 1). The median overall survival since the start of 
chemotherapy was 13 months (range, 1-170). Patient, tumour
and treatment characteristics and survival are summarized in
Table 1.
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Figure 1: Kaplan-Meier survival curve which shows the overall survival for pa-
tients with MCC since the time of first diagnosis.

Treatment morbidity: Hematological toxicity and 
gastrointestinal intolerance were the most commonly 
reported adverse effects. Five patients required blood or 
platelet transfusions. Febrile neutropenia was reported in 3 
cases. Three treatment associated deaths were reported, all 
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due to septic shock. One patient developed thoracic zoster. 
One case of ototoxicity was reported, likely related to the 
treatment with cisplatin (Table 3).

Table 3: Prognostic factors in patients with MCC.

Characteristics n range Median survival 
(months)

Stage at time of diagnosis

   Stage I 11 (1-170) 23

   Stage II 4 (4-11) 7.5

   Stage III 2 63.5

   Stage III (15-112)

Stage at start of chemotherapy

  Stage II 3 (1-11) 11

  Stage III 14 (4-170) 14

Gender

     Male 10 (4-170) 13

     Female 7 13

     Female (10-142)

Age at time of diagnosis

<60 years 8 (49-82) 28

≥60 years 9 8

7

Primary site

Head and neck 3 (12-23) 15

     Extremity 9 (4-142) 33

     Trunk 1 (5) 5

     Unknown 4 9.5

Time between initial diagnosis and metastasis

      < 6 months 6 24

      ≥ 6 months 11 11

Response to first-line chemotherapy

     CR 3 (10-170) 142

     PR 7 (7-112) 13

     MR-SD 1 -4 4

     PD 3 (5-86) 33

CR: Complete response; PR: Partial response; MR: Minor reponse; SD: Stable 
disease; PD: Progressive disease

DISCUSSION

We explored the use of chemotherapy in patients with MCC 
in our tertiary care center by assessing patient and treatment 
characteristics and treatment outcome. The analysis was 
purely descriptive due to the relatively low number of patients. 
Additional limitations of this analysis are the heterogeneity 
of the chemotherapy regimens used and the retrospective 

character of this work. 

MCC is generally assumed to be a chemotherapy-sensitive 
tumour, based on its morphological and immunohistochemical 
similarities with other neuroendocrine malignancies, which 
is confirmed by an objective response of 63% to first-line 
chemotherapy in our series. Comparable results were obtained 
in a retrospective study by Voog et al., who reported responses 
in MCC in 69% and 57%, respectively [15]. In a review of 204 
patients given chemotherapy [16], similar response rates were 
reported, namely 59% for patients with distant metastasis 
and 68% for cases with locally advanced disease. Iyer et al. 
reported response rates of 55% in first line and 23% in second 
line [17]. Another retrospective study reported response rates 
of 29% and 20%, respectively [18]. The lower RR in first line in 
this study is at least in part attributable to the inclusion of non-
evaluable patients and high median age (78 years).

In our series, combinations of platinum salts and etoposide 
were the most commonly used regimen, with responses seen 
in 69% of the treated patients. This is similar to responses 
reported by Iyer et al. with this regimen (60.5%). Fenig et al., 
[3] reported a response rate of 60% to such treatment in 10 
patients. According to the literature, combinations of etoposide 
with platinum are commonly used for MCC, with reasonable 
efficacy and tolerability [19]. In another retrospective study, 
a combination of cisplatin and doxorubicin was found to be 
superior to other regimens in terms of response rate [15]. 
A higher response rate was also seen with regimens that 
included 5-fluorouracil as compared to schedules without 
a fluoropyrimidine [15]. The French Society of Dermatology 
proposed to use combinations of carboplatin plus etoposide 
or cyclophosphamide, doxorubicin and vincristine for 
the treatment of advanced MCC [20], supported by some 
American and German guidelines [21,22]. In our series, 
combination chemotherapy was associated with superior 
response rates compared to single agents with 69% versus 
33% respectively. Since MCC occurs mainly in the elderly, 
not all patients however qualify for combination schedules 
due to age or co-morbidity. Combination chemotherapy 
is associated with more severe adverse events and a higher 
incidence of toxic death compared to single agents. In our 
series, three treatment-associated deaths were reported, but 
overall survival still compares well with some published data. 

Patient 80374358 was a male with diagnosis of MCC with 
synchronous liver metastasis at the age of 65 years. The 
patient had no relevant comorbidity at initial diagnosis. In 
total he received three lines of systemic treatment: cisplatin/
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etoposide/ifosfamide, doxorubicin/etoposide and irinotecan. 
He died during chemotherapy with the topoisomerase 
inhibitor due to severe diarrhea, vomiting and hypovolemic 
shock.

Patient 61550430 was a 74 year-old male with the diagnosis of 
MCC with pelvic lymph node metastasis at first diagnosis.  He 
had a history of arterial hypertension and a history of locally 
advanced bladder cancer. He had extensive radiotherapy 
treatment and his systemic therapy was restricted to one 
line of carboplatin and etoposide. The patient had disease 
progression during this systemic treatment, complicated 
by severe diarrhea, acute renal insufficiency and a severe 
urinary track infection with E. coli. He died two months after 
terminating his systemic chemotherapy.

Patient 82717703 was a 53 year-old female with diagnosis 
of MCC. At first diagnosis she had diffuse axillary lymph 
node and hepatic metastasis. She had a history of kidney 
transplantation due to Alport syndrome. In addition she had 
insulin-dependent diabetes mellitus and a secondary Cushing 
syndrome.  For MCC she received two lines of chemotherapy, 
carboplatin/etoposide complicated by a deterioration of 
the function of her transplant kidney, and gemcitabine/
docetaxel. During second line treatment she developed an E. 
coli urosepsis and severe thrombocytopenia. She died within 
2 weeks of her last contact in the hospital due to an unknown 
cause.

Especially among older patients and those with poorer 
performance or organ dysfunction treatment with a single 
agent can be considered, although possibly less effective. As an 
example, orally administered etoposide is well-tolerated and 
can be applied on an outpatient basis. Complete responses 
were reported in 3 out of 4 patients in a small series [23]. 

Our data highlight once again the “responding resistance” 
pattern seen in clinical routine in different neuroendocrine 
malignancies. While initial response rates are high, the median 
duration of response in our series was short and the overall 
survival far from being satisfactory. We observed a median 
progression-free survival after first-line chemotherapy 
of 8 months (range 1-146), which again is comparable to 
published results [15,17]. The median overall survival since 
the start of chemotherapy was 13 months. The 2- and 5-year 
overall survival rates were only 59% and 29%, respectively. 
This matches the experience of Tai et al., [16], who reported 
survival of 59% at 2 years and 22% at 5 years. Chemotherapy 
results reported from our other series are similar to what can 

be achieved in other neuroendocrine carcinomas, such as 
small cell lung cancer or high grade gastroenteropancreatic 
neuroendocrine carcinomas. In these tumor types, response 
rates vary between 33 and 67% [16] and progression-
free survival ranges between 1 and 21 months [24]. Our 
monocentric experience provides supportive evidence for the 
effectiveness of chemotherapy in the treatment of MCC, but 
also highlights the short duration of clinical benefit in this rare 
disease. 

In contrast with low to intermediate grade neuroendocrine 
tumors, the use of targeted agents such as tyrosine kinase 
inhibitors has not become part of the routine treatment of 
patients with MCC. Only a limited number of studies have 
assessed the potential role of these molecules in MCC. Most of 
the available data are based on case reports. MCC is associated 
with an overexpression of vascular endothelial growth factor 
receptor, platelet derived growth factor receptor and KIT, which 
all belong to the same family of tyrosine kinase receptors [8,25]. 
In a clinical trial with pazopanib, a multi-targeted tyrosine 
kinase inhibitor, a patient with metastatic MCC showed an 
impressive tumor regression, but progression-free survival was 
short [18]. A trial with imatinib in MCC had to be discontinued 
due to the lack of activity [26-28], even though some case 
reports suggested therapeutic effects [29-31]. While the use 
of mammalian target of rapamycin inhibitors has become 
common practice in other neuroendocrine malignancies [32], 
they are not used on a routine basis in MCC. Only individual 
patients in our series were treated with everolimus, without 
relevant clinical benefit.

Not all patients with MCC qualify for modern treatment with 
immune checkpoint inhibitors, for example individuals with a 
history of autoimmune diseases or organ transplant recipients 
or other patients who require therapy with immunosuppressive 
agents. For this subset of patients the results achieved with 
chemotherapy in the pre-immunotherapy era as summarized 
here may be very important, as chemotherapy maybe a 
reasonable alternative to immune checkpoint inhibition.

An International Workshop on Merkel Cell Carcinoma Research 
was held at the National Cancer Institute in 2018, resulting in 
an expert consensus statement on the biological features, 
clinical presentation, prognosis and management of this 
uncommon cancer [33].

Conclusion and Outlook

MCC is an aggressive neuroendocrine tumor of the skin with 
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a high risk of local relapse and development of metastatic 
spread. Patients with disseminated disease have a reasonable 
chance to respond to traditional cytotoxic chemotherapy, 
but the quality and duration of response is poor even if 
potentially toxic platinum-based schedules are used. The 
orphan character of this malignancy made it difficult in the 
past to perform prospective, ideally comparative clinical trials, 
resulting in a lack of standardization of the treatment for 
patients with advanced disease. While chemotherapy remains 
an important component, there is a high unmet medical need 
to develop safer and more efficient treatment alternatives 
that can be used either in combination with chemotherapy 
or in a sequential manner. Ideally such agents should affect 
tumor cells through different mechanisms than conventional 
cytotoxic agents, as we are failing to gain durable disease 
control with chemotherapy alone [18,22].

Like other virus-associated cancers, MCC has a high expression 
of PD-L1 in tumor cells and in tumor infiltrating lymphocytes. 
Moreover MCV-positive tumors express high levels of viral 
oncoproteins and MCV-negative tumors bear a high mutational 
burden. These are two biological features commonly known 
to serve as immunotherapeutic targets [11]. This rationale and 
the recent exploration of immune checkpoint modulators in 
multiple common and rare solid tumors led to new avenues 
for treatment of patients with advanced MCC. Avelumab, a 
PD-L1 antibody, has recently been approved for the treatment 
of metastatic MCC, based on an uncontrolled phase II trial. 
This study reported a response rate of 33% in a pretreated 
population, with some of these responses being durable. 
The documented median overall survival was 12.9 months. 
This is similar to what we observed in our series with first line 
chemotherapy. This suggests that avelumab may be at least as 
effective, and should be tested in a controlled trial in first line, 
particularly because as overall survival curve suggests that 
avelumab may induce long term survival in approximately 
one third of treated patients [35]. Remarkable responses have 
been observed with PD-1 antibodies as well [36]. A phase II trial 
with pembrolizumab as first line treatment showed a response 
rate of 56%, with a PFS beyond 6 months [37]. A number of 
other trials are currently exploring these and other immune 
checkpoint inhibitors or alternative immunotherapeutic 
concepts in this disease. Current guidelines recommend 
immune checkpoint inhibitors based on the available clinical 
data and the good biological rationale for this treatment 
strategy. Immune therapy is a reasonable alternative for 
cytotoxic chemotherapy in advanced MCC. Future clinical 
research will explore the potential of combining immune 

checkpoint inhibitor therapy with other treatment modalities. 
These are likely combinations of different immune checkpoint 
inhibitors but one could also envision combinations with 
cytotoxic chemotherapy as currently explored in lung cancer. 

Data from the metastatic setting should also be used to develop 
more efficient treatment strategies for locally advanced MCC. 
Given the aggressive pattern of dissemination of this disease, 
MCC has to be regarded as a systemic malignancy and 
patients could potentially benefit from multimodal treatment 
approaches in early stage disease. To improve cure rates and 
overall survival we could envision perioperative treatment 
approaches incorporating (neo) adjuvant chemotherapy +/- 
immunotherapy in the local treatment of MCC in clinical trials.

Due to the rarity of MCC trials will likely follow the path of 
studies conducted in more prevalent diseases. Due to some 
unique immunological features of MCC immune checkpoint 
inhibitors are likely to play a central role in future systemic 
therapy. MCC can function as a model disease for novel 
immunotherapy concepts, and this rare entity should no 
longer be neglected when exploring novel immune therapies 
in multi-tumor basket trials. 
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