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ABSTRACT

Introduction: Merkel cell carcinoma (MCC) is a
rare, aggressive cutaneous neuroendocrine can-
cer that typically arises in sun-exposed areas of

the skin, especially in the elderly. Significant
advances have recently been made regarding
skin cancers, but data on cases of MCC are
rather limited as these patients are frequently
grouped together with other non-melanoma
skin cancers (NMSC). Here, we performed an
analysis of the clinical profile of patients with
MCC in Poland to identify major factors influ-
encing the prognosis.
Methods: Approximately 13,000 pathology and
medical records were examined to identify
patients with MCC diagnosed between 2010
and 2019. The management and outcomes of
patients with histologically confirmed MCC
were retrospectively evaluated.
Results: Thirty-one patients diagnosed with
MCC were identified. The tumor occurred pre-
dominantly in women (61.3%) and in the
elderly (mean 75.6 years). Twenty-nine patients
had locoregional MCC and two had metastatic
MCC at the time of diagnosis. Patients in stage I
disease had excellent prognosis. In stages II and
III, respectively 22.2% and 50.0% of patients
developed metastases. Among patients who
received chemotherapy with cisplatin and eto-
poside, 17% achieved partial remission with
progression-free survival (PFS) of 8.0 months,
and a further 50% achieved stable disease with
PFS of 4.0, 4.5, and 4.5 months respectively. In
6 (19.4%) patients MCC coexisted with chronic
lymphocytic leukemia (CLL). In all six cases CLL
preceded MCC development.
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Conclusions: Female gender, tumor-free resec-
tion margins, and local disease were found to be
independent prognostic factors in MCC pro-
gression. Patients with hematological malig-
nancies, immunosuppression, and those with
immune deficiencies should be closely followed
up as they are predisposed to develop MCC.

Keywords: Chemotherapy; Merkel cell carci-
noma; Sentinel lymph node biopsy

Key Summary Points

Why carry out this study?

Merkel cell carcinoma (MCC) is a rare but
aggressive cutaneous neuroendocrine
cancer that typically arises in sun-exposed
areas of the skin. The annual incidence
rate in Europe is estimated at 0.13 per
100,000 person-years

Study was conducted to analyze the
clinical profile of MCC to identify the
main factors influencing the prognosis

What was learned from the study?

Female gender, local disease, and tumor-
free resection margin were found to be
independent prognostic indicators in
MCC

Special care should be given to patients
with hematological malignancies and
immunosuppression as they may be
predisposed to develop MCC

INTRODUCTION

Basal cell carcinoma (BCC) and squamous cell
carcinoma (SCC) are the two main types of
cutaneous malignancies that account for about
99% of all non-melanoma skin cancers (NMSC)
[1, 2]. The remaining 1% includes rare skin
tumors such as Merkel cell carcinoma (MCC),
apocrine adenocarcinoma, and sebaceous car-
cinoma. MCC is a rare but aggressive

malignancy which, after melanoma, is the sec-
ond most frequent cause of death due to skin
neoplasms [3]. The exact origin of MCC is still a
matter of discussion [4]. It was thought that
MCC derived from neuroendocrine cells called
Merkel cells localized within the dermoepider-
mal junction [5, 6]. However, other studies
indicated that precursor B cells or totipotent
stem cells found in the dermis may be con-
nected with the development of MCC [7].

The real incidence rates of MCC are
unknown because of the rarity of the cancer.
We performed a retrospective study on man-
agement and outcomes of patients diagnosed
with MCC over a 10-year period assessing the
influence of gender, tumor localization, and age
on the treatment results and prognosis. In
addition, the medical histories of patients with
primary MCC were examined to assess relevant
factors which could have contributed to the
weakening of the immune system and promot-
ing MCC development.

The aim of the study is to analyze the clinical
profile of MCC to identify the main factors
influencing the prognosis.

METHODS

Patients with histopathologically proven MCC
diagnosed at the Nicolaus Copernicus Mul-
tidisciplinary Centre for Oncology and Trau-
matology in Poland between 2010 and 2019
were identified within the pathology database
of approximately 13,000 records and their
medical records were retrospectively reviewed.
The following demographic and clinicopatho-
logical features were recorded: age, sex, site of
the primary tumor, stage, treatment, and clini-
cal outcomes. Patients with MCC were classified
according to the 8th American Joint Committee
on Cancer (AJCC) staging system [8]. MCC
stages I and II were defined as a disease that is
limited to the skin at the primary site. Stages III
and IV were defined as a disease that involves
regional lymph nodes and with metastases
beyond regional lymph nodes, respectively.
Approval for this study was obtained from the
Human Research Ethics Committee of the
Medical University of Lodz, Poland (RNN/2019/
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18/KE). All methods and procedures were con-
ducted in accordance with the relevant guide-
lines and regulations as well as with the updated
Declaration of Helsinki.

Statistical Analysis

All results were analyzed statistically with Sta-
tistica 13.0 (Statsoft, Kraków, Poland). Normal
distribution of age variable was confirmed with
Shapiro–Wilk test, using a right-tailed normal
distribution. The Kaplan–Meier overall survival
(OS) was calculated from the time of diagnosis
to death by any cause or to the last follow-up.
Progression-free survival (PFS) was defined as
the date from first day of treatment to either
progression of the disease or death. The differ-
ences between the curves were estimated by the
log-rank test and p values of less than 0.05 were
considered significant. Cox proportional hazard
regression model was used for multivariate
analysis. The response of MCC to palliative
treatment was evaluated using the Response
Evaluation Criteria in Solid Tumors (RECIST)
version 1.1.

RESULTS

Characteristics of Patients with Merkel
Cell Carcinoma

Over the 10-year study period, 31 patients were
diagnosed with histologically confirmed MCC.
During the analyzed period of time, 4026 cases
of NMSC were diagnosed in our Oncology
Centre; therefore, MCC constituted 0.77% of all
NMSCs. The mean (standard deviation) age at
the time of diagnosis was 75.6 (± 9.4) years and
ranged from 51 to 93 years. Nineteen patients
(61.3%) were female while 12 (38.7%) were
male. The primary tumor sites were head
(n = 16, 51.6%), lower extremities (n = 10,
32.2%), trunk (n = 3, 9.7%), and upper extrem-
ities (n = 2, 6.5%). Patients were diagnosed with
local, regional, and metastatic MCC in 19
(61.3%), 10 (32.2%), and 2 (6.5%) cases,
respectively. The detailed characteristics of
analyzed subjects are presented in Table 1.

Survival Analysis

The median follow-up time was 21 months with
a range from 2 to 117 months. Twelve patients
(38.7%) died during the analyzed period. The
median OS for all 31 patients was not reached,
while the estimated 2-year OS was 70.8% and
5-year OS was 54.5%. Estimated 5-year OS rates
according to clinical parameters are presented
in Table 2. Patients in stage I of the disease had
excellent prognosis with 5-year OS of 0.89. One
patient died of a heart attack, unrelated to the
cancer, with no signs of MCC relapse observed
during follow-up. All stage IV individuals died
within the period of 14 months from the diag-
nosis (Fig. 1). No significant differences in OS
were found between stages II and III patients
(Fig. 1). Interestingly, female patients demon-
strated significantly better prognosis than male
ones (Fig. 2).

Other prognostic factors included location of
primary tumor on the face (p = 0.04), no tumor
cells at the resection margin (p = 0.02), and
local disease only (p = 0.002) (Table 2). Age at
diagnosis, size of the primary tumor, concomi-
tant CLL, and the treatment with radiotherapy
did not have a significant impact on the patient
survival (Table 2). Cox regression model
revealed that female gender, tumor-free resec-
tion margin, and local disease were indepen-
dent prognostic indicators (Table 3).
Clinicopathological characteristics of all
deceased patients are presented in Table S1.

Surgery

Out of 31 patients 19 had a local disease at the
time of diagnosis and 10 had a regional disease.
All patients with local and regional stage of
MCC (n = 29) underwent wide local excision of
the primary MCC with or without lymph node
management technique. Figure 3 presents the
details of the management of patients with
lymph node involvement.

Among 23 patients with MCC and no clini-
cal signs of nodal disease undergoing wide local
excision, sentinel lymph node biopsy (SLNB)
was performed in 14, while nodal observation
alone was advised in nine patients. Relapse was
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observed in two out of nine patients under
nodal surveillance (observation), and in seven
out of 14 patients who underwent SLNB (four
cases with positive SLNB, three cases with neg-
ative SLNB). In six out of nine patients under
nodal surveillance (observation) the MCC’s
tumor dimension was below 1 cm. In one
patient with recurrence the dimension of MCC
was above 2 cm (T2); however, SLNB was not
performed because of the patient’s overall poor
condition.

Adjuvant and Palliative Care

Adjuvant radiotherapy was selected on the basis
of the pathology report. Patients with inopera-
ble MCC were treated with palliative
chemotherapy (PE—cisplatin and etoposide;
CAV—cyclophosphamide, doxorubicin, and
vincristine; or cyclophosphamide in

monotherapy). Among two patients with pri-
mary metastatic MCC, one received best sup-
portive care and one underwent palliative
chemotherapy. Out of seven patients who were
diagnosed with the primary locoregional dis-
ease (stage II—two patients, stage III—five
patients) and developed metastases, six received
palliative chemotherapy. In total, six patients
underwent palliative chemotherapy with PE
and one transplant patient received cyclophos-
phamide in monotherapy. Among patients who
received PE chemotherapy one patient (17%)
had partial remission with PFS of 8.0 months,
and three patients (50%) achieved stable disease
with PFS of 4.0, 4.5, and 4.5 months, respec-
tively. In two remaining patients (33%) the
disease progressed with PFS of 2.0 and
2.5 months, respectively. In one patient who
was treated with cyclophosphamide in
monotherapy MCC progressed with PFS of

Table 1 The characteristics of patients with MCC

Total Female Male p*

N 31 19 12 –

Mean age (years) 75.6 76.1 74.2 0.55

Range (years) 51–93 55–93 51–87

Location

Head 16 (51.6%) 12 (63.2%) 4 (33.3%) 0.02*

Trunk 3 (9.7%) 0 3 (25.0%)

Upper limbs 2 (6.4%) 0 2 (16.7%)

Lower limbs 10 (32.3%) 7 (36.8%) 3 (25.0%)

Stage at diagnosis

Local 19 (61.3%) 14 (73.7%) 5 (41.7%) 0.08

Regional 10 (32.3%) 5 (26.3%) 5 (41.7%)

Distant 2 (6.5%) 0 2 (16.6%)

Age groups

\ 65 years 3 (9.7%) 1 (5.3%) 2 (16.7%) 0.47

65–74 years 19 (61.3%) 13 (68.4%) 6 (50.0%)

C 75 years 9 (29.0%) 5 (26.3%) 4 (33.3%)

*The asterisk values indicate statistical significance
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2.0 months. Only two patients who did not
respond to PE treatment received second-line
CAV chemotherapy. Both patients achieved
stable disease with PFS of 3.5 and 4.0 months
after four cycles of chemotherapy.

DISCUSSION

MCC is one of the most aggressive skin cancers
of which incidence rates are dramatically rising.
This skin cancer is characterized by rapid pro-
gression, high mortality rates, and challenging
treatment. Clinically MCC usually presents as a
painless, single, red or purple, rapidly growing

Fig. 1 Overall survival of Merkel cell carcinoma patients
depending on the stage of the disease

Fig. 2 Overall survival in male and female patients with
Merkel cell carcinoma

Table 2 Estimated 5-year overall survival (OS) in relation
to clinical parameters

5-year OS p

Gender

Male (n = 12) 0.33 ± 0.14 0.04*

Female (n = 19) 0.72 ± 0.12

Age

B 70 years (n = 6) 0.56 ± 0.25 0.86

[ 70 years (n = 25) 0.53 ± 0.11

Tumor localization

Face (n = 16) 0.69 ± 0.13 0.04*

Trunk (n = 3) 0 ± 0

Extremities (n = 12) 0.49 ± 0.17

Primary tumor size

B 2 cm (n = 14) 0.68 ± 0.13 0.32

[ 2 cm (n = 12) 0.41 ± 0.2

Margin of the tumor resection

Positive (n = 10) 0.22 ± 0.18 0.02*

Negative (n = 8) 0.83 ± 0.15

Stage

I (n = 10) 0.89 ± 0.1 0.003*

II (n = 9) 0.34 ± 0.26

III (n = 10) 0.32 ± 0.17

IV (n = 2) 0 ± 0

Local (n = 19) 0.71 ± 0.09 0.002*

Regional (n = 10) 0.32 ± 0.17

Metastatic (n = 2) 0 ± 0

Treatment with radiotherapy

Yes (n = 17) 0.44 ± 0.14 0.31

No (n = 14) 0.65 ± 0.14

Hematology

CLL (n = 5) 0.44 ± 0.14 0.94

No problems (n = 26) 0.53 ± 0.25

CLL chronic lymphocytic leukemia
*The asterisk values indicate statistical significance
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cutaneous nodule. The diagnosis of MCC is
often not suspected until the histopathology
examination report. Early diagnosis is essential
to achieve optimal clinical outcomes, consid-
ering the aggressive nature of the disease and
high risk of recurrence and metastasis. In recent
years significant advances in the understanding
of the pathophysiology of MCC have been
made. Several main risk factors for MCC devel-
opment have been identified, including expo-
sure to UV radiation, advanced age, fair skin,
and immunosuppression [7, 9, 10].

The exact incidence of MCC is difficult to
establish, and available epidemiological and
survival data are still incomplete or inconsis-
tent. The incidence of MCC varies between 0.1
and 0.88 per 100,000 person-years, depending
on the geographical region, which can be

associated with both the exposure to UV radia-
tion and the life expectancy in the population
of the defined area. Higher incidence rates of
MCC were noted in Australia [11] and New
Zealand, while the lowest rates were observed in
Eastern France [12]. The data from 1995 to 2002
estimate the annual incidence rate in Europe at
0.13 per 100,000 person-years [13]. Our study is,
to the best of our knowledge, the largest series
of cases of MCC reported in Poland. In our
cohort MCC was reported in 0.77% of all cases
of NMSC, confirming the rarity of this tumor.
Unexpectedly, 19 cases of MCC (61.3%) were
found in women. The majority of the previous
studies indicated male predominance [14, 15]
and even defined male gender as a risk factor for
MCC development.

Regarding the location, the MCC was found
most frequently on the face, followed by lower
extremities. MCC typically occurs in the sun-
exposed skin of the head, neck, and extremities
of elderly patients. It was suggested that MCC
located on the head and neck is linked to a
worse prognosis, when compared to MCC from
other anatomical regions [16]. Interestingly, in
our cohort, location of the tumor on the face
was a good prognostic factor. Lesions located on
the face, especially in female patients (as in our
cohort) may be detected earlier than in other
locations. On the other hand, surgical treat-
ment of facial tumors can be difficult as the
doctor needs to achieve the required resection
margins as well as satisfactory functional and
esthetic results. Furthermore, SLNB and lymph
node dissection can be challenging to perform
taking into account the extremely variable
lymphatic drainage system within the head and

Table 3 Multivariate analysis of overall survival (Cox proportional hazard regression model)

Covariate Items b T statistics p

Gender Female vs. male - 1.61 - 2.23 0.02*

Tumor localization Face vs. trunk vs. extremities 0.35 0.96 0.34

Margin of the tumor resection Positive vs. negative 3.0 2.53 0.01*

Dissemination of the disease Local vs. regional vs. metastatic disease 1.23 2.37 0.02*

Stage I vs. II vs. III vs. IV 0.08 0.05 0.96

*The asterisk values indicate statistical significance

Fig. 3 Characteristics of the management of patients with
lymph node involvement
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neck area. It is worth mentioning that one of
our male patients developed MCC in a non-sun-
exposed area of the gluteal region. Only a few
other cases of MCC involving this anatomical
site (all male) were reported previously [17–19].

In our cohort 61.3% patients were diagnosed
at stages I and II and classified as local disease
without signs of regional lymph node involve-
ment. In those cases, wide excision with at least
1–2 cm margin and sentinel lymph node biopsy
are recommended with possible addition of
adjuvant radiotherapy. Not all the patients were
able to proceed with further treatment after
resection of the primary lesion, mainly as a
result of advanced age, poor general condition,
or/and significant comorbidities.

More women than men were diagnosed with
stage I of the disease. The reported differences
between sexes and cancer advancement at the
time of diagnosis may be connected with dif-
ferent approach regarding visible skin lesions, as
women seek medical advice earlier and men
may visit the doctor only when lesions become
painful and uncomfortable, e.g., in more
advanced stages of MCC. The observed distri-
bution of MCC stages in our patients is very
similar to the data presented by Harms et al.
[20], where local, regional, and distant disease
was presented respectively in 65%, 26%, and 8%
of all reported cases.

Our observations regarding the survival and
prognosis of MCC are consistent with earlier
studies [14, 20]. We noted that the stage of MCC
at the time of diagnosis closely correlates with
the prognosis and survival rates, which
decreased sharply with MCC progression to
regional or metastatic disease. Only 50% of
patients at stage III survived 2 years after diag-
nosis compared to 100% 2-year survival in
patients at stage I at the time of diagnosis
Patients with distant metastatic disease had a
survival time of only a few months after diag-
nosis. Overall, in agreement with previous
studies [21, 22], we observed better survival
rates in female patients which was probably
related to earlier diagnosis and lower stage of
the disease. Despite the data indicating that
MCC is a chemosensitive cancer, none of our
patients showed long-term survival after treat-
ment with different regimens of chemotherapy.

Unfortunately, as a result of the lack of funding,
none of the patients with metastatic disease
were treated with avelumab, an anti-pro-
grammed cell death 1 ligand 1 (PD-L1) binding
monoclonal antibody [4, 23].

It is confirmed that the patient’s immune
status plays a crucial role in MCC development.
A higher incidence of MCC is seen in
immunosuppressed patients with T cell dys-
function after organ transplantation, patients
infected with human immunodeficiency virus,
as well as patients with hematological malig-
nancies, e.g., multiple myeloma or CLL.
Immunosuppression caused by abnormalities in
humoral and cellular immunity observed in
CLL as well as during the treatment [24] may
explain the association between CLL and higher
risk for development of other primary malig-
nancies. We report coexistence of CLL and MCC
in six patients. In all six cases skin cancer
developed after hematological malignancies
were diagnosed, but only in two cases CLL
required treatment. We observed one unique
case of coexisting CLL with primary MCC in a
relatively young male patient. MCC and CLL
usually affect older patients and rarely occur in
individuals under 50 years of age. In our group
the coexistence of MCC and CLL was not cor-
related with lower survival rate. In analysis
presented by Koljonen et al., in the group of
4164 patients with CLL and 172 patients with
MCC, both malignancies were found only in six
patients [25]. The high incidence of MCC co-
occurrence with CLL in our study may be due to
the specificity of our center, in which both the
hematological and oncological services are
located.

Only one transplant-related MCC was found
in our cohort. This patient underwent a kidney
transplant in 1998 and has been on immuno-
suppression since then. According to the liter-
ature, solid organ transplant patients on
immunosuppression have a fivefold increased
risk of MCC development [26].

MCC is highly associated with other cancers
including cutaneous squamous cell carcinoma
and adenocarcinoma of the breast, ovary, or
salivary glands [27]. In our cohort of patients
there was one case of prostate cancer diagnosis.
Four other patients in our group had an earlier
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history of other NMSCs or developed further
skin cancers after the diagnosis of primary
MCC. Two of those patients had multiple BCCs
and SCCs. These results corroborate the data
indicating that the patients who develop skin
cancer are predisposed to developing subse-
quent NMSCs within 5 years [28]. That data
underlines the need for frequent follow-ups
with whole body examination for all patients
diagnosed with skin cancer.

Limitations

As our data come from one center in Poland
over the period of 10 years, we suggest that
further studies in the whole of Europe are nee-
ded to confirm our findings in trends and
characteristics of MCC.

CONCLUSIONS

Since 2000 we reported an increase in the inci-
dence of MCC, which can only be partially
explained by improved detection and
histopathological reports of MCC. In contrast to
previous data, the present study has shown a
higher incidence of MCC in women, in whom
MCC was diagnosed at an earlier stage than in
men. Facial lesions were also the most frequent
site of the cancer in women which in this group
was not confirmed to be associated with worse
prognosis.

In our group, MCCs diagnosed at an early
stage (I or II) appeared less aggressive and less
likely to recur or metastasize than those repor-
ted in the literature. Palliative chemotherapy
showed limited effectiveness in advanced MCC;
thus, it is necessary to consider immunotherapy
as a valuable alternative. The physicians should
be aware of frequent coexistence of MCC with
chronic lymphocytic leukemia and other skin
cancers.
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