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Abstract: (1) Background: There is controversy if Merkel cell carcinomas (MCCs) spread to lymph
nodes or distant metastases (DM) first. (2) Methods: Data from six institutions (March 1982 to Feb
2015) formed an aggregated database of 303 patients. The primary outcome was recurrence patterns.
(3) Results: (a) More patients presented with lymph node metastases (LNM) than DM, 19.5% (59/303)
versus 2.6% (8/303). (b) 26.1% (79/303) had lifetime DM, of whom 47/79 also developed LNM: 31/47
(66%) prior to DM. (c) A shorter median time interval of 1.5 (range: 0-47.0) months from initial
diagnosis to LNM; and 8 (0-107.8) months from diagnosis to DM. Another additional observation
was 7/79 patients with initial primaries <1 cm in maximum dimension developed DM in their lifetime,
the smallest being 0.2 cm. (4) Conclusions: Three observations favor prior LNM giving rise to
subsequent DM as the main pathway of dissemination in MCC. These observations are especially
important in developing countries with inadequate staging resources for patient management. Even
small MCCs <1 cm in maximum dimension, including a 0.2 cm primary, can metastasize. Therefore,
we believe this report might be practice-changing since some thought these small primaries do not
require any adjuvant therapy.

Keywords: Merkel cell carcinoma; distant metastases; lymph node metastases; pattern of spread;
skin; database

1. Introduction

Merkel cell carcinoma (MCC), a rare skin cancer, has a natural history of developing early distant
metastases (DM) [1-3]. Primary MCCs appear most frequently in sites with sun-exposure: 44% on the
head and neck, 28% on the leg, 16% on the arm and 9% on the buttock. The rate of DM developing
from a head and neck located MCC was 36% in a report from the M. D. Anderson Cancer Center,
which has the largest experience of MCC in the world [4].

Numerous large studies have documented conflicting results as to whether lymph node
metastasis (LNM) is the initial and the most frequent site of recurrence. Queirolo, et al. reported that
MCC tends to recur locally in 30%, as LNM in 50-65%, and as DM in 28-40% of patients [5]. Veness,
et al. identified 36 published studies from 1997 to 2015 comprising 692 clinically node negative
patients; all underwent sentinel lymph node biopsy (SLNB) [6]. By adding 29 patients treated at
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Westmead Hospital, Sydney, this cohort of 721 cases had a 29.6% positive SLNB rate. More DM were
identified after a positive SLNB than negative SLNB (17.6% vs. 7.3%, P<0.001).

In the Loma Linda University Medical Center experience, LNM was the first site of recurrence
in 60% of cases, hence preceding the appearance of DM [7]. The authors suggested that SLNB and
radiotherapy and/or node dissection may improve outcome by decreasing DM. However, the report
from the Massachusetts General Hospital which included 161 patients of different stages showed that
the first site of recurrence was distant in 52% of patients, nodal in 27% and local in 21% [8]. DM
occurred in 9% of all patients, with 0% 5-year cause-specific survival. Recurrence occurred in 56% of
the 161 patients after a positive SLNB and 39% of patients with a negative SLNB. Half of these patients
recurred at a median time of 9 months [8].

Due to controversies in the literature, we sought to document the pattern of recurrence as the
primary objective, by building our own database. Data were collected by seven co-authors from three
countries. The aggregated database enabled the collection of a large dataset as MCC is a rare tumor,
to gather enough patients for analysis. Our eventual goal was to identify the group(s) who may
potentially benefit the most from neoadjuvant or adjuvant systemic therapy, such as nivolumab. In
2023, the adjuvant immunotherapy with nivolumab versus observation in completely resected MCC
(ADMEC-O) trial demonstrated that adjuvant nivolumab increased the disease-free survival (DFS)
although the overall survival (OS) result is still immature [9].

2. Materials and Methods

Patient data from six jurisdictions from France, Canada and Australia were collected
retrospectively from both paper and electronic charts. A Microsoft excel datasheet was designed.
There were no exclusion criteria for patients. The following were compiled for patients after ethics
approval: baseline information of age, sex, initial clinical and pathological stages, site, time delay
before seeing doctors, other concurrent tumor(s), maximum dimension of the primary tumor, LNM
and DM, histological details, history of immunosuppression/co-morbidities/previous radiotherapy.
We recorded the treatment(s) received: surgery (e.g., Mohs microsurgery, nodal dissection or excision
alone, and resection margin), radiotherapy (doses, field coverage, response), chemotherapy (specific
chemotherapy drugs, number of cycles, response) and outcome such as recurrence (timing, site and
subsequent treatments), and final disease status. To our
knowledge, this MCC database is one of the most comprehensive in the literature. MCC
polyomavirus status was not included due to non-availability at the time of study. Follow-up timing
varied among the three countries and was per judgement of each clinician according to the assessed
recurrence risk since no recommended internationally accepted follow-up guidelines were available
at the time of the study.

2.1. Statistical Analysis

Pattern of recurrence was analyzed as the primary outcome, with survival rate as a secondary
outcome. CSS was defined as the time interval from diagnosis to death from MCC, or censored at the
last follow-up date if the patient was still alive at the time of analysis. OS was defined as the time
interval from diagnosis to death regardless of the cause, or last follow-up date for censoring as
described above. Kaplan-Meier method was used to generate survival curves [10]. Cox-Proportional
Hazards model was used to identify risk factors for DM [11].

3. Results

303 patients presented to our respective cancer centers in Canada, France and Australia, from
March 1982 to Feb 2015. No patients were excluded. They were staged accordingly by computerized
axial tomography (CT) imaging, with or without bone scans. Positron emission tomography (PET)
imaging was ordered for selected patients. The median FU was 21.8 (range, 0.5-264.8) months. The
head and neck were the primary site of disease in 44.3% (35/79) of patients; limbs, 36.7% (29/79); and
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body, 21.5% (17/79, see Table 1). Ten percent (8/79) of patients presented as LNM with an unknown
primary. The median dimension of the primary was 2.5 cm (range, 0.2-17.0 cm); and 8.9% (7/79) were
<1 cm in size, the smallest being 0.2 cm.

Table 1. Merkel cell carcinoma patient characteristics: a total of 79 patients from six centers developed distant

metastases in their lifetime.

Saskatchewan (Canada) 13 (16%)
Alberta (Canada) 17 (22%)
Aggregated data  London, Ontario (Canada) 5 (19%)
from Windsor/Ontario,Canada 5 (6%)
Amiens (France) 9 (11%)
Westmead, New South Wales (Australia) 20 (25%)
Age: median 78 (range:47-95)
. years
cha]?‘:ifelzlrrilsiics Sex: 29 males & 50 females
Size of primary tumor: median 2.5 (range: 0.2 -17)
cm
Local Nodal Distant metastases
Initial stages Unknown
Clinical 42 (53%) 28 (35%) 8 (10%) 1 (1%)
Pathological 35 (44%) 35 (44%) 8 (10%) 1 (1%)
Head and neck 35 (44%)
Limb (upper or lower) 23 (29%)
Primary site Trunk 13 (16%)
Unknown primary, presented with nodes only 8
(10%)
Before distant metastases diagnosis 31/47
(66%)
Timing of nodal Within 1 month of distant metastases diagnosis 10/47
metastases (patient (21%)
number=47) After distant metastases diagnosis 1/47 (2%)
Unknown time relative to distant metastases 5/47
(11%)

The data on patterns of spread were noted below: (a) A total of 59/303 (19.5%) patients presented
with LNM, but only 3/303 (1.0%) with DM. The above patient number included one patient who
presented with both LNM and DM at the same time. In five patients the sequence of developing LNM
and DM was unclear. (b) Altogether 79/303 (26.1%) patients developed DM within their lifetime, the
focus of this study (Table 1). Among these 79 patients with DM, 47/79 (59.4%) also developed LNM
at different times: 31/47 (66.0%) before DM, 10/47 (21.3%) within a month of DM, and 1/47 (2.2%) after
DM diagnosis. (c) The median time between self-discovery of skin spot(s) and first doctor’s visit was
3.0 months (range, 0.5-36.0 months). The median time from cancer diagnosis to LNM was 1.5 months
(range, 0-47.0 months); and from cancer diagnosis to DM, 8 months (range, 0-107.8 months).

Despite different treatments as listed in Table 2, most patients died eventually of the cancer. The
1, 2, and 5-year OS rates were 56.5%, 30.4%, 9.2%, respectively (Figure 1). The 1, 2, and 5-year CSS
rates were 56.5%, 32.1%, 11.6%, respectively (Figure 2). Table 3 shows risk factors for DM.

Table 2. Merkel cell carcinoma with distant metastases: treatment and outcome of the 79 patients from six
centers.

Treatment of localized disease at Surgery 24/43 (56%)
presentation (patient Surgery+Radiotherapy 11/43
number=43) (26%)
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Surgery+Chemotherapy
Radiotherapy alone

Radiotherapy+Chemotherapy

1/43 (2%)
4/43 (9%)
1/43 (2%)

None 2/43 (5%)
Surgery 6/28 (21%)
Treatment of nodal metastases at Surgery+Radiotherapy 7/28 (25%)
presentation (patient Surgery+Radiotherapy+Chemotherapy 2/28
number=28) (7%)
Radiotherapy alone 13/28 (46%)
Treatment of distant metastases Radiotherapy+Chemotherapy 3/8 (38%)
at presentation Chemotherapy alone 2/8 (25%)
(patient number=8) None 3/8 (38%)
Alive 8/79 (10%)

Final vital status
Dead

71/79 (90%)

Cause of death among those Merkel cell carcinoma
expired (patient number=71) Intercurrent disease

65/71 (92%)
6/71 (8%)
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Figure 1. Merkel cell carcinoma. OS (overall survival) of 79 patients with distant metastases from the time of

initial diagnosis to death from any cause.
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Figure 2. Merkel cell carcinoma. CSS (cause-specific survival) of 79 patients with distant metastases from the

time of initial diagnosis to death from Merkel cell carcinoma.

Table 3. Merkel cell carcinoma: risk factors for distant metastases with adjusted Cox-Proportional Hazards

model.
5 5
Variable Hazard Ratio (95 /(f Confidence P values
interval)
Age: 60 Reference variable
70 0.90 (0.64-1.26) 0.50
80 1.06 (0.66-1.68) 0.82
90 1.75 (0.89-3.46) 0.11
Sex: Male 0.87 (0.54-1.42) 0.59
Female Reference variable
Chemotherapy: Yes 0.56 (0.19-1.62) 0.29
No Reference variable
linical : i
Clinica sta?ge Localized 53 (121-5.28) 0.013
disease
Primary <1 Reference variable
cm
i >
Primary >1 1.32 (0.61-2.89) 0.49
cm
dal
Noda 327 (1.85-5.78) <0.001
metastases
Distant 21.42 (7.15-64.21) <0.001
metastases
Previous irradiation: Yes 2.95 (0.90-9.61) 0.073

No

Reference variable

4. Discussion

reprints202502.0305.v1
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Our results are comparable to other centers in terms of site location and the rate of lifetime
development of DM: 79/303 (25%), with the 5-year OS and CSS rates both approximately 10%,
respectively. OS and CSS were similar, implying most patients died from their MCC [12-15].

Knowing the controversies in the literature, the three observations support the hypothesis that
the development of LNM giving rise to the subsequent development of DM is the main pathway of
dissemination. We found 47/79 (59%) of patients with DM also developed LNM in their lifetime.
Among them, 31/47 (66%) were documented before the development of DM. This, together with the
higher proportion of patients presenting with LNM than DM, and the shorter time interval from
initial diagnosis to LNM all point towards nodal disease preceding DM, or the so-called “cascade
theory” of dissemination.

We identified 7/79 patients with a small <1 cm primary tumor, and in particular a 0.2 cm primary
later developed DM. This finding illustrates that even small primary tumors have the potential to
metastasize, in conflict with some older guidelines tending to favor post-operative observation in
these small primaries. The latest MCC guidelines of the National Comprehensive

Patients with locoregional disease may benefit from neoadjuvant or adjuvant treatment(s).
Recently immunotherapy has emerged as a likely beneficial adjuvant treatment as well as palliative
treatment modality [16]. Immunotherapy confers about 50% durable benefit in metastatic MCC as
first line therapy and 30% as second line. Adverse events with immunotherapy are not as frequent as
with patients receiving cytotoxic chemotherapy (e.g., carboplatin and etoposide) [17]. Chemotherapy
provides only short-lived responses (2-3 months) and is notably toxic in many patients, resulting in
3.4% treatment-related death [18].

Limitations of this study are the use of multi-center retrospective data from the year 1982 to
2015, and the treatment paradigm has changed over the years. Hence survival/recurrence outcomes
may be different from the current use of immunotherapy, more of neoadjuvant treatments and
sentinel node biopsy. Data are heterogeneous and center-dependent. In addition, the MCC
polyomavirus status was unavailable. Follow-up protocols varied according to each center due to a
lack of international follow-up guidelines at the time of study. Strengths of this study are our detailed
database being more comprehensive than many others in the literature, due to the multidisciplinary
collaboration. All stages of MCC patients were included without any bias, whether they were
treatment-naive or previously treated elsewhere.

We advocate that (1) after initial diagnosis, patients with primaries of any size should be referred
without delay to experienced specialist(s) for definitive treatment, in a tertiary center if possible [19].
This will ensure the best outcome for the patient. (2) Enrollment into clinical trials is strongly
encouraged. (3) The results of the recent phase II study (ADMEC-O) could be confirmed with more
trials encouraging clinicians to consider adopting adjuvant nivolumab into their clinical practice.
These ideas and data observation are relevant to all MCC patients and clinicians who manage them.
These basic observations are especially important in developing countries with inadequate staging
resources for patient management.

5. Conclusions

Our comprehensive aggregated database helped to deduce the pattern of spread for MCC. Three
basic observations favor prior LNM giving rise to the subsequent development of DM as the main
pathway of MCC dissemination. We also identified 2.6% (8/303) of patients with MCC presented with
DM. Even small MCCs <1 cm in maximum dimension, including a 0.2 cm primary, can metastasize.
Therefore, we believe this report might be practice-changing.
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Abbreviations

The following abbreviations are used in this manuscript:

ADMEC-O  Adjuvant immunotherapy with nivolumab versus observation

ADT Androgen deprivation therapy

CSS Cause-specific survival

CT Computerized tomography

DEFS Disease-free survival

DM Distant metastases

LNM Lymph node metastases

MCC Merkel cell carcinoma

oS Overall survival

PET Positron emission tomography

PFS Progression-free survival

SLNB Sentinel lymph node biopsy
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