Malays J Pathol 2022; 44(1): 61 – 66

ORIGINAL ARTICLE
Merkel cell carcinoma in Taiwan: A rare tumour with a better
prognosis in those harbouring Merkel cell polyomavirus
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Abstract
Merkel cell carcinoma (MCC) is a rare malignant cutaneous neuroendocrine tumour affecting
mainly elderly patients and is more common in the West than in Asia. It is associated with
Merkel cell polyomavirus (MCPyV), immunosuppression, and ultraviolet light. In this study, we
retrospectively investigated the first series of MCC from Taiwan and identified 19 cases from three
tertiary centres. All patients were males with a median age of 67.5. Twelve (63%) cases occurred in
the extremities, with one unique case presenting initially as nodal metastasis of unknown primary.
Immunohistochemically, the great majority of tumours expressed CK20 (89%), synaptophysin (89%),
and INSM1 (84%), with none positive for TTF1. Eleven (58%) cases were positive for MCPyV by
immunohistochemistry (clone CM2B4). All patients were treated with excision, including four with
additional radiotherapy and one with radiotherapy and chemotherapy. Nodal status and treatment
modalities significantly affected survival. The median survival time of MCPyV-positive cases was
much longer than the negative cases (median 40 vs. 10 months). In summary, we presented the
first report on the clinicopathological features of MCC in Taiwan, with 58% cases associated with
MCPyV. The prognosis of patients with MCPyV-positive tumours was better than those negative
for MCPyV.
Keywords: INSM1; Merkel cell carcinoma; Merkel cell polyomavirus; neuroendocrine carcinoma;
neuroendocrine tumour; Taiwan.
INTRODUCTION
Merkel cell carcinoma (MCC) is a rare malignant
primary cutaneous neuroendocrine tumour and
affects mainly elderly Caucasians on sun-exposed
areas and those with immunosuppression.1
Other possible risk factors include histories
of non-melanoma skin cancer, leukaemia or
lymphoma. In 2008 Feng et al. demonstrated
clonal expansion of Merkel cell polyomavirus
(MCPyV) in MCC and confirmed the pathogenic
role of MCPyV2; while in the MCPyV-negative
MCCs, ultraviolet-induced DNA damage is

implicated in oncogenesis.3 To date, there is no
report of MCC from Taiwan. In this study, we
investigated the clinicopathological features of
MCC and the significance of MCPyV.
MATERIALS AND METHODS
We searched the databases of three medical
centres in Taiwan for MCC cases from January
2005 to December 2015. This study was approved
by the Institutional Research Board (IRB;
approval no. 10505-001) of Chi-Mei Medical
Center, Tainan, Taiwan. We reviewed H&E
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sections and used Leica Bond-MAX autostainer
(BOND-III, Leica BioSystems) with a polymerbased detection for immunohistochemistry.
The antibodies used included cytokeratin
(CK) AE1/AE3, CK20, CD56, synaptophysin,
chromogranin A, TTF1, INSM1, and MCPyV
large T-antigen (clone CM2B4, Santa Cruz,
CA., USA; x50 Antigen retrieval solution at
pH9.0 (Nichirei Bioscience, Tokyo, Japan),
with a polymer reagent Simplestain MAX-PO
(MULTI; Nichirei Bioscience), performed in an
autostainer Histostainer (Nichirei Bioscience).
The categorical variables were presented as
the frequency with percentage, and the difference
between MCPyV-positive vs. negative cases was
compared using Fisher’s exact test. In addition,
age and follow-up duration were shown as
median and min/max range with Mann-Whitney
U test for comparing the difference. The survival
curves were plotted using the Kaplan-Meier
approach and the differences were compared
with log-rank test. All analyses were performed
using SAS 9.4 (SAS Institute Inc.). STATA 12.0
(Stata Corp.) was used for the Kaplan-Meier
plot.

and non-neuroendocrine elements (so-called
combined MCC).
Immunohistochemically, most cases expressed
CK20 (89%) and AE1/AE3 (72%) in a dotlike pattern. All cases expressed at least one
neuroendocrine marker, including synaptophysin
(89%), INSM1 (83%), chromogranin A (84%),
and CD56 (79%). TTF1 was negative in all 18
cases investigated. In Case 14, the neoplastic
cells expressed CK20, but not CK7 and TTF1,
making the lungs an unlikely primary organ.
Eleven (58%) tumours were positive for MCPyV.
All patients received excision, except Case 12
with unavailable modality. Five patients received
radiation therapy and one received radiotherapy
and chemotherapy. The 1-, 2-, and 5-yr survival
rates were 60%, 43%, and 17%, respectively.
Table 1 summarises the comparison between
MCPyV-positive vs. negative cases. The only
statistically significant differences were the
nodal status at diagnosis (p=0.0140) and the
treatment modality (p=0.0128). As depicted in
Fig. 3, MCPyV-positive cases showed a longer
survival time than MCPyV-negative cases
(40 vs. 10 months).

RESULTS

DISCUSSION

We identified 19 cases, all males, with a median
age of 67.5 (range, 44-88). Twelve (63%) cases
occurred in the extremities, four (21%) in the
head and neck, and three (16%) in the trunk.
Case 14 presented with metastatic tumours in
left axilla, brain, and lungs. Lymphadenectomy
of the left axillary nodes confirmed metastasis
(Fig. 1), yet no primary cancer was identified.
He was treated with chemotherapy. Eight months
later, a biopsy of the skin from the right lower
back confirmed MCC. This case has been
reported for the unique features in fine-needle
aspiration cytology.4 Case 19 had a prior biopsy
and treatment in another hospital and the current
specimen in our study represented recurrent/
metastatic tumours. All the remaining 17tumours
were primary tumours.
Histopathologically, the tumours were located
in the dermis (Fig. 2), some with extension to
the epidermis with ulceration. The tumour cells
were medium-sized with scanty cytoplasm and
a fine chromatin pattern. They were arranged in
solid nests and/or trabeculae with a fibrotic or
capillary stroma. Two cases (Nos. 15 and 17) had
co-existing Bowen’s disease; one patient (No.
12) had cutaneous squamous cell carcinoma. All
cases showed pure neuroendocrine differentiation
without any cases with combined neuroendocrine

We presented the first series of MCC from
Taiwan with 58% cases associated with
MCPyV, and the patients with MCPyV-positive
tumours had a better prognosis. In a Japanese
study, 89% (23/26)MCC cases were positive
for MCPyV DNA by PCR, while the large
T antigen was expressed in 77% (20/26) by
immunohistochemistry.5 MCC is rare in Korea.
Woo et al. detected MCPyV in all seven cases
by PCR.6 MCC is also rare in China, where the
tumours tended to be larger at presentation, and
none were associated with HIV or other forms
of immunosuppression in a series of 22 cases.7
MCPyV has been reported in around 25-90%
MCCs. Interestingly, the proportion of MCC
tumours positive for MCPyV was much higher
in tumours originating from North America than
those from Australia.8 Sihto et al. used PCR,
quantitative PCR, and DNA sequencing and
found that 79.8% (91/114) MCCs in Finland were
positive for MCPyV. MCPyV DNA-positive
cancers were more often located in the limbs and
less frequent in patients who had regional nodal
metastases at diagnosis.9 Furthermore, patients
with MCPyV DNA-positive tumours had better
overall survival (OS) than those negative.9
MCPyV can be detected by quantitative
PCR and immunohistochemistry could serve
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FIG. 1: Case 14. A unique case presenting as metastatic cancer of unknown primary in the axillary lymph node
(A) with neoplastic cells in solid sheets with extensive tumour necrosis (B). After chemotherapy, a dermal
tumour in the back (C) appeared eight months later with a trabecular growth pattern (D) and finely stippled
chromatin of the nuclei (E). The neoplastic cells express neuroendocrine markers including synaptophysin
(F), but not CK7, TTF1 or MCPyV (not shown).

FIG. 2: Case 11. A representative case of MCPyV-positive case showing a dermally located tumour (A) with a
diffuse and trabecular (B) growth pattern. C, The neoplastic cells are medium-sized, round nuclei and
scanty cytoplasm, larger than the background small lymphocytes. Immunohistochemically, the neoplastic
cells express CK20 (D; in a dot-like pattern), INSM1 (E), and MCPyV (F).

63

Malays J Pathol

April 2022

TABLE 1: Clinical and immunophenotypic features between MCPyV-positive vs. negative MCC cases
Sex (male), n (%)
Age, Median (range)
T stage, n (%)
T1
T2
missing
N stage, n (%)
N0
N1
N2
NA
AE1/AE3, n (%)
Negative
Positive
CK20, n (%)
Negative
Positive
NP
CD56, n (%)
Negative
Positive
Synaptophysin, n (%)
Negative
Positive
Chromogranin A, n (%)
Negative
Positive
INSM1, n (%)
Negative
Positive
TTF1, n (%)
Negative
Positive
NP
Tx, n (%)
Ex alone
Ex plus R/T
Ex plus R/T and C/T
NA
FU, n (%)
DOD
Alive (AWD or NED)
Duration (mo),
Median (range)

MCPyV+
(n=11)
11 (100)
71.0 (60-78)

MCPyV(n=8)
8 (100)
67.5 (62-79)

7 (64)
4 (36)
0

5 (71)
2 (29)
1

8 (89)
0
1 (11)
2

1 (25)
3 (75)
0
4

2 (18.18)
9 (81.82)

5 (62.50)
3 (37.50)

0
10 (100)
1

0
8 (100)
0

2 (18)
9 (82)

2 (25)
6 (75)

0
11 (100)

2 (25)
6 (75)

1 (9)
10 (91)

4 (50)
4 (50)

2 (18.18)
9 (81.82)

1 (12.50)
7 (87.50)

10 (100)
0
1

8 (100)
0
0

10 (91)
1 (9)
0
0

2 (29)
4 (57)
1 (14)
1

3 (27)
8 (73)
40 (6.0-59.0)

6 (75)
2 (25)
10 (8-12.5)

p-value
1.0000
1.0000

0.0140

0.0739
-

1.0000
0.1637
0.1108
1.0000
-

0.0128

0.0698
0.1196

Abbreviations: C/T, chemotherapy; Ex, excision; FU, follow-up; mo, months; NA, not available; NP, not
performed; R/T, radiotherapy.
*Categorical variables analysis by fisher’s exact test, continuous variables analysis by Mann-Whitney U tests.
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FIG. 3: The overall survival of patients with MCPyV-positive tumours was better than those negative for MCPyV.

as surrogate, although the latter is less sensitive
than the former.10 By immunohistochemistry
with clone CM2B4, Ly et al. found that 63%
(17/27) pure MCC from Canada were positive;
but negative in all 15 combined MCC cases
and 70 non-MCC neuroendocrine carcinomas
from the lungs and gastrointestinal tract.11
Immunohistochemical detection of MCPyV in
a neuroendocrine carcinoma may serve as a
surrogate marker for MCC.
Histopathologically, Kumamoto et al.
reported that MCPyV-positive MCC cases had
uniform round nuclei and scant cytoplasm as
compared to MCPyV-negative cases which
had more irregular nuclei and more abundant
cytoplasm.12 They suggested that MCPyV might
play an important role in the pathogenesis of
MCPyV-positive MCCs. Moran et al. used
computational methods to measure nuclear areas
of the neoplastic cells of a large series of 134
MCC cases and found that large nuclear size
correlated with better overall survival, MCPyV
positivity, and TdT expression.13 Subsequently,
MCPyV-positive MCCs have been reported to
have a better prognosis than MCPyV-negative
MCCs14,15, whereas Schrama et al. argued that
MCPyV status is not associated with the clinical
course of MCC.16 In our series the OS of the

MCPyV-positive cases was better than those
without this virus.
Bhatia et al.17 showed correlations between a
higher viral load in MCC, expression of RB, and
a lower expression of p53, whereas Houben et
al.18 reported that expression of RB was observed
in all MCCs tested. Waltari et al. conﬁrmed the
association of tumour p53 expression with the
absence of MCPyV and with a worse prognosis.19
Sihto et al. have recently demonstrated that
there are two clinically and molecularly distinct
subtypes of MCC: (1) MCPyV-positive and
RB-expressing MCCs without TP53 mutations,
which are associated with a favourable outcome
and (2) MCPyV-negative MCCs with TP53
mutations and little or no RB expression, which
have an unfavourable outcome.14
INSM1 immunohistochemistry is a sensitive
neuroendocrine marker and has been shown by
Libo et al. to be more sensitive and interpretable
for MCC than conventional markers.20 In that
study, all 56 cases of MCC expressed INSM1,
with strong intensity in 85% and moderate
in 15%, respectively; while none of the 50
cutaneous basaloid non-MCC neoplasms was
positive for INSM1. Leblebici et al. reported
similar findings in a cohort of 24 MCC cases.21 In
our series, synaptophysin was the most sensitive
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neuroendocrine marker with an 89% positive
rate, followed by chromogranin A (84%) and
INSM1 (83%); while that of CD56 was slightly
lower at 79%.
In summary, we presented the first report of
MCC in Taiwan, with 58% cases associated with
MCPyV and synaptophysin as the most sensitive
neuroendocrine marker. The prognosis of patients
with MCPyV-positive tumours was better than
those negative.
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