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ABSTRACT

The Merkel cell carcinoma is a rare tumor of neuroendocrine and epidermal origin and
with poor prognosis. It is classically associated with immunosuppression, exposure to the
sunlight and, more recently, with the polyomavirus. It is positive for epithelial and neu-
roendocrine markers. The combined expression of these markers confirms the diagnosis.
Polyomavirus tumors have an unfavorable prognosis. The authors report a case of Merkel cell
carcinoma with atypical immunophenotype (CK20 negative) and aggressive behavior. The
present report is aimed at highlighting the importance of dermatologists having knowledge
of different immunophenotypes that may be associated with the Merkel cell carcinoma.
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RESUMO

O carcinoma de células de Merkel (CCM) é um tumor raro de origem neuroendécrina e epidérmica, de
mau prognéstico. Esta classicamente associado a imunossupressao, exposicao solar e, mais recentemente,
ao poliomavirus (MCPy V). Caracteristicamente, o carcinoma de células de Merkel apresenta positivi-
dade para marcadores epiteliais e neuroendécrinos. A expressao combinada desses marcadores é o dado
que corrobora o diagnéstico. Timores MCPy V- possuem progndstico desfavoravel. Relata-se um caso de
carcinoma de células de Merkel com imunofendtipo atipico (CK20 negativo) e comportamento agressivo.
Este relato se justifica para reforgar a importdncia do conhecimento, pelos dermatologistas, de diferentes
imunofenétipos que podem estar associados ao carcinoma de células de Merkel.

Palavras-chave: Carcinoma de Célula de Merkel; Imuno-Histoquimica; Merkel cell polyomavirus

INTRODUCTION

Initially described by Toker in 1972, Merkel cell carcino-
ma (MCQC) is a rare and aggressive cutaneous neoplasm, with a
slight preference for males and higher incidence of Caucasians
at a mean age of 65 years at diagnosis.' The most up to date ev-
idence indicates that the neoplasia originates in cutaneous plu-
ripotent stem cells, particularly those of epidermal lineage. This
hypothesis supported by frequent association with other tumors
originating in the epidermis, such as squamous cell carcinoma
and Bowen’s disease.’

Classically, MCC is associated with chronic exposure to
sunlight and immunosuppression.* Transplanted patients, bear-
ers of HIV infection and hematological malignancies constitute
a risk group.
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There are literature reports of regression of these tumors
after reconstitution of the immune function in immunosup-
pressed patients, as well as descriptions of spontaneous regres-
sion, suggesting that prompt recognition of the lesions by the
immune system may lead to the regression of the carcinoma.*

In 2008, a virus of the polyomavirus family (Merkel cell
polyomavirus) was described, for which 80-90% of the CCMs
cases were positive. Nevertheless, the real determinant of the
oncogenic potential of this virus remains unclear.** Cases of
MCCs associated with polyomavirus (MCPyV+), however,
seem to have a better prognosis and longer disease-free survival
time, possibly due to the virus’ ability to stimulate the host’s
immune response.*

The present article reports a case of MCC with atypical
immunophenotype and aggressive behavior, which corroborates
with current literature data, showing that these cases present
worse development and prognosis.

CASE REPORT

A 69-year-old white male patient reported an asymp-
tomatic lesion of progressive growth in the left upper limb no-
ticed six months before. He had systemic arterial hypertension,
type 2 diabetes mellitus, heart failure, psoriasis and psoriatic arthri-
tis. On physical examination, an erythematous-violaceous mass
was observed on an infiltrate base, hardened and adhered to deep
planes, of approximately 4 cm in diameter, with central ulceration
surmounted by hyperkeratosis, on the anterior aspect of the left
arm (Figure 1). There was absence of palpable lymph nodes. An
excisional biopsy was performed, revealing an undifferentiated
dermal neoplasm with subcutaneous infiltration, composed of
blocks of small epithelioid tumor cells distributed in a trabecu-
lar pattern, with focal angiolymphatic invasion (Figure 2). The
immunohistochemical study showed positivity for neuroendo-
crine markers (enolase, CD56 and synaptophysin) and epithelial
markers (EMA and CK8/18), in addition to positive immunos-
taining for Ki-67, which indicates the intense mitotic activity
of the neoplasia (Figure 3). The CK8/18 marker showed dot
or perinuclear pattern reactivity, a fact that is representative of
concomitant neuroendocrine and epithelial differentiation in a

FIGURE 1: Clinical presentation: Erythematous-violaceous tumor with
infiltrated base adhered to deep planes. Presence of central ulceration
with keratotic surface

81

FIGURE 2: Anatomopathology: Undifferentiated dermal neoplasm with

subcutaneous infiltration, composed by blocks of small epithelioid-like

tumor cells distributed in trabecular pattern, with focal angiolymphatic
invasion

malignant small cell neoplasm. Immunostaining for cytokeratins
7 and 20 came out negative. The immunohistochemical panel is
shown in Table 1. Excluding primary sites in other topographies,
the final diagnosis was primary cutaneous neuroendocrine car-
cinoma, or MCC. Imaging studies were then performed for ade-
quate staging and patient follow-up. Computerized tomography
scans (CT) of the chest and abdomen showed images suggestive
of secondary involvement in the mediastinum and liver (Figure
4a). Three months after the initial surgery, the patient present-
ed a hardened mass of approximately 7cm in diameter in the
infraclavicular region, on the left, which the CT examination
evidenced as a lymph node megalia of probable metastatic origin
(Figure 4b). In addition, considerable clinical signs and symp-
toms of consumptive disease, such as anorexia and weight loss,
were observed. The patient died 3 months later, despite having
been treated with systemic chemotherapy.

FIGURE 3: Immunohistochemistry: A study demonstrated positivity for
neuroendocrine markers (enolase, CD56, synaptophysin) and epithelial
markers (EMA, CK8 /18), in addition to Ki67 positive immunostaining.
Cytokeratin 20 came out negative
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TABLE 1: Immunohistochemical panel of the patient

Marker(s) Result Meaning Interpretation

Syn, NSE, CD56 + Neuroendocrine differentiation Neuroplasia of neuroendocrine origin

EMA + Epithelial differentiation Reactivity in epithelial cells

AE1/AE3 - Epithelial differentiation Epithelial differentiation Virtually positive in all carcino-
mas, for it is a pan-cytokeratin marker. May be negative
in neuroendocrine carcinomas

CK8 /18 (CAM5.2) +(dot) Epithelial and neuroendocrine differentiation Reactivity of this marker in dot in malignant small-cell
neoplasias is simultaneously a diagnostic of epithelial and
neuroendocrine differentiation

CK20 - Epithelial differentiation Often positive in neuro-endocrine cutaneous carcinomas,
but its negativity does not exclude this diagnosis

K7 - Epithelial Differentiation Due to the more restricted distribution regarding CK8/18,
it may be negative in some carcinomas

Ki-67 + Cell proliferation Intense mitotic activity of the neoplasia

Vimentin - Intermediate strand present in cells In the context of an undifferentiated small-cell carcino-
ma, of several lineages it helps to rule out the diagnosis
of PNETSs, which are usually vimentin+

CD99 - Membrane-cytoplasmic protein Expressed in virtually all PNET cases, disfavoring the
diagwith uncertain function nostic

CD45 LCA, CD3 and CD20 - Lymphoid origin The negativity for these markers disfavors the diagnostic
of cutaneous lymphoma

S100, HMB-45 - Melanocytic origin Negativity for these markers disfavors the diagnostic of
melanoma

TTF-1 - Nuclear marker expressed in lung and Small-cell epidermoid lung and thyroid carcinoma

thyroid carcinomas

represents the main differential histologic diagnosis of
MCC, and usually has positivity for TTF-1

CD117 (c-kit) - Expressed in various human cell types In this context it helps to rule out the hypothesis of

CD31,CD34 - Endothelial origin

Desmina - Muscular origin

neoplasm wit adnexal origin

Negativity for these markers disfavors the diagnosis of
endothelial neoplasms, such as angiosarcoma

Negativity for this marker discards origin in muscle cells
(e.g. rhabdomyosarcoma or leiomyosarcoma)

(Syn: synaptophysin; NSE: neuron-specific enolase; EMA: epithelial membrane antigen; CD45 LCA: common leukocyte antigen; HMB45: anti-glycoprotein melanosomal antibody;

TTF-1: Thyroid transcription factor 1)

DISCUSSION

Clinically, MCC emerges as a solitary nodule or er-
ythematous or violaceous plaque, of firm and rapid growth,
usually painless, with eventual ulceration, in the head or neck
regions. Trunk, extremities and photoprotected areas are less
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frequent locations. Due to the lack of specificity of its clinical
appearance, Heath et al. proposed the AEIOU acronym, in an
attempt to aid diagnosis (Asymptomatic, Expanding rapidly, Im-
mune suppression, Older than 50, Ultraviolet exposed site).1 Lo-
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FIGURE 4: Tomography. A - Mediastinal involvement. B - Lymph node
megalia of probable neoplastic origin

cal recurrence is very frequent, there is locoregional involve-
ment in 17% to 76% of cases, and distant metastases occurs in
approximately 50%, both hematogenously and lymphatically,
with a lethality rate ranging from 20% to 55%. The most affect-
ed organs are (starting with the highest frequency): skin, lymph
nodes, liver and lungs. Five-year survival rate is of 64% for lo-
calized disease, 39% for lymph node involvement, and 18% for
distant metastases.”

Histology evidences the neoplasia as an poorly-defined
dermal nodule that frequently infiltrates fat, fascia, and muscle.®
The cell infiltrate is uniform and monotonous, composed of
small round oval basal cells with vesicular ovoid nucleus and
non-prominent nucleolus, in addition to scarce cytoplasm
with numerous mitotic figures and apoptotic bodies.*” Areas
of extensive or focal necrosis are common. Three variants are
described: trabecular, intermediate and small-cell, nonetheless
mixed or transitional forms are more commonly found.3 The
relationship between histologic type and prognosis is contro-

83

versial. Histological findings are not characteristic and the main
differential diagnoses include cutaneous metastasis from small-
cell lung carcinoma, cutaneous lymphoma, melanoma, primitive
neuroectodermal tumors (PNET), and squamous cell carcinoma
(SCCQ). It 1s worth noting that, not infrequently, MCC occurs
concomitantly with other lesions of epithelial origin, the most
common being the association with invasive SCC. Bowen’s dis-
ease, basal cell carcinoma (BCC), actinic keratosis and sebaceous
carcinoma have also been reported.>>*

After the histological analysis, the immunohistochemi-
cal study becomes mandatory for diagnostic definition. Char-
acteristically, MCC is positive for epithelial markers, such as
cytokeratins 20 and 8/18, and neuroendocrine markers, such
as chromogranin (CgA), synaptophysin (Syn) and neurospecif-
ic enolase (NSE). The combined expression of these markers is
corroborated by the diagnosis.!” Cytokeratin 20 is considered a
standard marker in cases of MCC, since it is present in up to 95%
of cases, often expressed as a perinuclear dot pattern.?** CK20
expression is absent in most small-cell and round-cell neoplasms,
except for MCC.

However, the absence of reactivity for CK20 does not
exclude MCC as a diagnostic possibility. In these cases, it is nec-
essary to analyze other cytokeratins such as AE1 / AE3 (pan-cy-
tokeratin), CK8/18 or Cam5.2 and CK?7, in addition to verify-
ing the expression of other markers that are usually negative in
Merkel cases. These markers are: thyroid transcription factor 1
(TTF-1), Melan-A, HMB45 (Human Melanoma Black), S-100,
common leukocyte antigen (CLA), and CD99->%® Table 2 de-
picts the main markers that should be evaluated after the his-
tological diagnosis of small-cell, round-cell and small blue-cell,
round and blue-cell neoplasms (Table 2).

The typical immunostaining of MCC is performed with
CK20+ and CK7-, nevertheless any combination of the ex-
pression of these cytokeratins can be found (CK20+ / CK7+,
CK20+ / CK7-,CK20- / CK7-,CK20- / CK7+) and the actu-
al significance of these immunophenotypes still needs to be de-
termined. In 2013, Ishida and Okabe reported 2 cases of MCC
associated with Bowen’s disease, one of which had a rather in-
frequent immunophenotype (CK20e TTFE-1+). These authors
concluded that collision tumors may have unusual immunophe-
notypes, and that atypical immunohistochemical patterns gener-
ally do not involve infection detectable by MCPyV.2

The breakthrough for the understanding of part of the
MCC’s pathogenesis took place in 2008 after the discovery of a
polyomavirus, termed Merkel cell polyomavirus, for which posi-
tivity is observed in 80-90% of the Merkel tumors.>** The poly-
omavirus could promote tumorigenesis through the oncogenic
action of small and large T antigens (LT [large] and ST [small]
-Ag) with subsequent integration of the viral genome into the
host, which seems to occur early after infection by MCPyV.*%?
Since its original description in 2008, epidemiological data have
strongly supported the virus’ correlation to MCC.

However, the real determinant of this virus’ oncogen-
ic potential remains unclear. Roughly 60%-80% of the normal
population is positive for MCPyV infection, nevertheless only
a minority develops the neoplasia.” A reported finding is that

Surg Cosmet Dermatol 2017;9(1):80-5.
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TABLE 2: Markers used in the diagnosis of undifferentiated neoplasms of small-, round- and blue cells

Merkel cell carcinoma Small-cell lung carcinoma

PNET

Melanoma Lymphoma Basal cell

carcinoma

CK 20
CEA - +
EMA + -
CrgA
Syn

NSE + +
TTF1 -
Melan-A - -
HMB-45 - -
S-100 - -
CD-56 + +
CD-99
LCA - -

I+ _

I+ _ + _

- + - -

(PNET: Primitive Neuroecdodermal Tumor; CEA: Carcinoembryonic Antigen; EMA: Epithelial Membrane Antigen; Crg A: Chromogranin; Syn: Sinaptophysin; NSE: Neuron-Specific

Enolase; TTF-1: Thyroid Transcription Factor 1; HMB45: melanosomal anti-glycoprotein antibody; CD45 LCA: Common leukocyte antigen).

TABLE 3: TNM Staging

Tumor

T1 Tumor < 2cm

T2 Tumor> 2 ¢cm and <5 cm

T3 Tumor> 5¢cm

T4 Invasion of bone, muscle, fascia or cartilage
Lymph nodes

cNo Negative lymph node based on clinical examination and
image

pNo Negative lymph node based on histopathological exam-
ination

N1 Regional lymph node metastasis

N1a Micrometastasis (sentinel lymph node or elective lymph-
adenectomy)

N1b Macrometastase (detected clinically and confirmed by
surgery or aspirate)

N2 Transit metastasis
Metastasis

Mo Absence of distant metastasis

M1 Metastases through regional lymph nodes

Mia Cutaneous metastases, distant subcutaneous tissue or
lymph nodes

Mi1b Pulmonary metastasis

Mic Metastasis to any other organ

Adapted source: Duprat JP et al. 20113. A Review of the epidemiology
and treatment of Merkel cell carcinoma

patients infected with MCC have much higher levels of anti-
body to the virus than infected patients without the disease.’
However, MCC cases associated with polyomavirus appear to
have a better prognosis and longer disease-free survival, pos-
sibly related to the ability of the virus to stimulate the host’s
immune response.4,9 It is questioned whether immunosup-
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pression would be the predisposing factor for the development
of MCC in patients infected with the virus, since the neoplasia is
much more frequent in this population. Notwithstanding, there is
absence of studies demonstrating that MCCs with MCPyV pos-
itivity are more common in immunocompromised individuals.

It is believed that exposure to the virus and the resulting in-
fection occurs in early childhood, being, however, clinically asymp-
tomatic due to the fact it produces adequate humoral and cellular
responses. Ultraviolet radiation and other potentially mutagenic en-
vironmental factors would be responsible for the integration of the
viral genome into host DNA, with subsequent development of the
neoplasm in adulthood. Concomitantly, systemic immunodepres-
sion, local or even induced by the own tumor would contribute to
tumor proliferation. The disease’s progression can be monitored by
anti-T-Ag antibody levels and the outcome of the picture can be
predicted by LTCD8+ levels in the tumor infiltrate (high levels of
LTCD8+ correlate with a better prognosis). MCPyV tumors often
associate with aggressive somatic mutations (RB1,Tp53 and PIK-
3CA) and have an unfavorable prognosis, as they probably develop
via a different oncogenic pathway. Knowledge of the biological be-
havior of polyomavirus-positive tumors seems to be considerably
promising for the development of therapies specifically focusing on
tumor-related proliferation targets.**

In 2015, Miner et al., from the University of Michi-
gan, questioned the association of negativity to CK20 with the
absence of polyomavirus infection, finding 10 cases without
MCPyV positivity among the 13 studied CK20- (77%). There-
fore, it was concluded that the CK20 MCCs are associated with a
lower incidence of MCPyV positivity. Further studies are needed
to establish whether the CK20 MCPyV MCC is genetically sim-
ilar to other CK20 CCM, but MCPyV+ or whether this tumor
subgroup has a single spectrum of mutations and would be a dis-
tinct class of CCMS8 (Table 3).

Treatment is based on complete surgical excision associat-
ed with adjuvant treatments, such as chemo and radiotherapy, de-
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pending on the extent of the disease. Postoperative radiotherapy
of the tumor bed and regional lymph nodes is advocated aimed
at better locally controlling the condition, due to the tumor’ ra-
diosensitivity, and lower recurrence rates. It presents proven and
consensual application and benefits also in recurrent or unre-
sectable tumors. Chemotherapy is a palliative option in advanced
stages, with a positive response in two thirds of patients, however
with recurrence within a few months. The proposed macroscop-
ic margins range from lcm to 3cm and the Mohs technique is
well indicated for locations where this extension of margins may
be impractical, such as in the face. Nonetheless, there remain
controversies regarding the best therapeutic approach. Consid-
ering that there is subclinical lymph node disease in 25%-50% of
cases, sentinel lymph node research is recommended. Moreover,
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lymphadenectomy is indicated in case of presence of clinical or
histological lymph node involvement.3

The disease’s prognosis is not good due to the high rates
of local recurrence, lymph node and distant metastasis. The aver-
age 5 years survival rate is of 30%-75%, and usually ranges from
6 to 12 months. The factors most frequently associated with
a worse prognosis include: male gender, large primary tumor,
presence of lymph node or distant metastases at diagnosis, his-
tological evidence of nuclear atypia, increased cell turnover and
angiolymphatic invasion, MCPyV negativity, somatic mutations
associated with CK20 (for instance Tp53 or PIK3CA), increased
expression of markers such as Ki-67, and poor expression of
other markers, such as CD34.4 o
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