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Merkel cell carcinoma (MCC) is a cutaneous neuroendocrine neoplasia formerly called trabecular carcinoma. Although rare, with approximately 2,488 cases per year diagnosed in the United States,1 MCC is
one of the most aggressive skin cancers, and its incidence is dramatically increasing.2–10 Population studies have found that the incidence of MCC started
to rise in the early 1990s, and is increasing 5%–10%
per year, about 2.5-fold over 10 years, 3-fold over 15

Abstract
This selection from the NCCN Guidelines for Merkel Cell Carcinoma (MCC) focuses on areas impacted by recently emerging
data, including sections describing MCC risk factors, diagnosis,
workup, follow-up, and management of advanced disease with
radiation and systemic therapy. Included in these sections are
discussion of the new recommendations for use of Merkel cell
polyomavirus as a biomarker and new recommendations for use
of checkpoint immunotherapies to treat metastatic or unresectable disease. The next update of the complete version of the
NCCN Guidelines for MCC will include more detailed information about elements of pathology and addresses additional aspects of management of MCC, including surgical management
of the primary tumor and draining nodal basin, radiation therapy as primary treatment, and management of recurrence.
J Natl Compr Canc Netw 2018;16(6):742–774
doi: 10.6004/jnccn.2018.0055

NCCN Categories of Evidence and Consensus

Category 1: Based upon high-level evidence, there is uniform
NCCN consensus that the intervention is appropriate.
Category 2A: Based upon lower-level evidence, there is uniform NCCN consensus that the intervention is appropriate.
Category 2B: Based upon lower-level evidence, there is
NCCN consensus that the intervention is appropriate.
Category 3: Based upon any level of evidence, there is major NCCN disagreement that the intervention is appropriate.
All recommendations are category 2A unless otherwise noted.
Clinical trials: NCCN believes that the best management for
any cancer patient is in a clinical trial. Participation in clinical
trials is especially encouraged.

Please Note

The NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) are a statement of consensus of the authors regarding their views of currently accepted approaches to treatment. Any clinician seeking
to apply or consult the NCCN Guidelines® is expected
to use independent medical judgment in the context of
individual clinical circumstances to determine any patient’s care or treatment. The National Comprehensive
Cancer Network® (NCCN®) makes no representation
or warranties of any kind regarding their content, use,
or application and disclaims any responsibility for their
applications or use in any way. The full NCCN Guidelines for Merkel Cell Carcinoma are not printed in
this issue of JNCCN but can be accessed online at
NCCN.org.
© National Comprehensive Cancer Network, Inc.
2018, All rights reserved. The NCCN Guidelines and the
illustrations herein may not be reproduced in any form
without the express written permission of NCCN.
Disclosures for the NCCN Merkel Cell Carcinoma Panel
At the beginning of each NCCN Guidelines panel meeting, panel
members review all potential conflicts of interest. NCCN, in keeping with its commitment to public transparency, publishes these
disclosures for panel members, staff, and NCCN itself.
Individual disclosures for the NCCN Merkel Cell Carcinoma Panel
members can be found on page 774. (The most recent version of
these guidelines and accompanying disclosures are available on
the NCCN Web site at NCCN.org.)
These guidelines are also available on the Internet. For the
latest update, visit NCCN.org.
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years, and 5.4-fold over 18 years.2,4–6,11 MCC tumors are
frequently misdiagnosed12–16 so part of the apparent increase in incidence may be due to the discovery of biomarkers that improve detection of the disease.17 MCC
can grow rapidly and metastasize early,18 with 63% of
primary lesions having grown rapidly in the 3 months
prior to diagnosis,14 26%–36% presenting with lymph
node involvement, and 6%–16% presenting with distant metastatic disease according to US studies.2,17,19–22
Large meta-analyses have shown that at least half of patients with MCC develop lymph node metastases and
nearly one third develop distant metastases.23–26 Smaller
but more recent studies have reported similar or higher rates of regional and distant metastases.27–29 Several
large studies (n>100) document the development of recurrence in 25% to 50% of all cases of MCC.5,15,18,25,26,30
MCC has a high mortality rate exceeding melanoma.

Merkel Cell Carcinoma

The 5-year relative or MCC-specific survival rates range
from 41% to 77%,3,5–7,17,19,22,30,31 and depend on stage at
presentation.5–7,15,17,19-22,26,30,32–34
Risk Factors for MCC

Sun exposure is believed to be a major risk factor for
MCC, based on increased incidence in geographical areas with higher UV indices,17,35,36 increased incidence in patients with extensive prior UVA photochemotherapy,37 the tendency to occur on the areas
of the skin that are exposed to the sun (81%), such
as the head and neck (29%–48% of all primary MC
Cs),15,17,19,20,25,26,30,33,35,38,39 and the frequency of MCCs
comingled or adjacent to other skin lesions caused by
UV exposure.13,16,40–42 Recent genetic analyses have
found much higher mutational burden in Merkel cell
polyomavirus (MCPyV)–negative tumors and that only
Text cont. on page 754.
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CLINICAL
PRESENTATION

Suspicious lesion

PRELIMINARY
WORKUP

• H&P
• Complete skin
and lymph node
examinationa
• Biopsyb
 Hematoxylin
and eosin
(H&E)
 Immunopanel

DIAGNOSIS

Merkel cell
carcinoma

CLINICAL FINDINGS

ADDITIONAL
WORKUPa

• Imaging studiesc as
clinically indicatedd
• Consider
multidisciplinary
tumor board
consultation

Clinical N0

See Primary and
Adjuvant Treatment
(MCC-2)

Clinical N+

See Primary and
Adjuvant Treatment
(MCC-3)

Clinical M1

See Treatment (MCC-4)

aQuantitation of MCPyV oncoprotein antibodies may be considered as part of initial workup; sero-negative patients may have a higher risk of recurrence; in

sero-positive patients, a rising titer may be an early indicator of recurrence.

bSee Principles of Pathology (MCC-A).
cBrain MRI with contrast and neck/chest/abdomen/pelvis CT with contrast or whole body FDG PET/CT may be useful to identify and quantify regional and

distant metastases. Some studies indicate that whole body FDG PET/CT may be preferred in some clinical circumstances. If whole body FDG PET/CT is
not available, CT or MRI with contrast may be used. Imaging may also be useful to evaluate for the possibility of a skin metastasis from a noncutaneous
primary neuroendocrine carcinoma (eg, small cell lung cancer), especially in cases where CK-20 is negative.
dImaging is encouraged whenever metastatic or unresectable disease is suspected based on H&P findings. The most reliable staging tool to identify subclinical nodal disease is sentinel lymph node biopsy (SLNB).

MCC-1

Clinical trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.
All recommendations are category 2A unless otherwise indicated.
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PRIMARY AND ADJUVANT TREATMENT OF CLINICAL N0 DISEASE

MANAGEMENT OF THE PRIMARY TUMOR:

Adjuvant radiation therapy to
the primary tumor sitej
or
Consider observation of the
primary tumor sitek

Wide excisione,f

Clinical N0

AND

MANAGEMENT OF THE DRAINING
NODAL BASIN:

SLN
positive
• Baseline imaging
if studies not
already performed i

Sentinel lymph node biopsy (SLNB) g,h
with appropriate immunopanelb

SLN
negative

• Clinical trial preferred,
if available
• Multidisciplinary tumor
board consultation
• Node dissection and/
or radiation therapy to
the nodal basin j

See
Follow-up
(MCC-5)

Observation
of the nodal basin
or
Consider radiation
therapyj
to the nodal basin in highrisk patients g,l

bSee Principles of Pathology (MCC-A).
eSee Principles of Excision (MCC-C). In selected cases in which complete surgical excision is not possible, surgery is refused by the patient, or surgery

would result in significant morbidity, radiation monotherapy may be considered (See Principles of Radiation Therapy [MCC-B]).

fSurgical margins should be balanced with morbidity of surgery. If appropriate, avoid undue delay in proceeding to RT (See Principles of Excision MCC-C).
gIn the head and neck region, risk of false-negative SLNBs is higher due to aberrant lymph node drainage and frequent presence of multiple SLN basins. If

SLNB is not performed or is unsuccessful, consider irradiating nodal beds for subclinical disease (See Principles of Radiation Therapy MCC-B).

hSLNB is an important staging tool for regional control, but the impact of SLNB on overall survival is unclear.
iBrain MRI with contrast and neck/chest/abdomen/pelvis CT with contrast or whole body FDG PET/CT may be useful to identify and quantify regional and

distant metastases. Some studies indicate that whole body FDG PET/CT may be preferred in some clinical circumstances. If whole body FDG PET/CT is
not available, CT or MRI with contrast may be used.
jSee Principles of Radiation Therapy (MCC-B).
kConsider observation of the primary site in cases where the primary tumor is small (eg, <1 cm) and widely excised with no other adverse risk factors such
as LVI (lymphovascular invasion) or immunosuppression.
lConsider RT when there is a potential for anatomic [eg, previous history of surgery including WLE (wide local excision)], operator, or histologic failure
(eg, failure to perform appropriate immunohistochemistry on SLNs) that may lead to a false-negative SLNB. Consider RT in cases of profound
immunosuppression.

MCC-2

Version 1.2018, 09-18-17 ©2018 National Comprehensive Cancer Network, Inc. All rights reserved. The NCCN Guidelines® and this illustration may not be
reproduced in any form without the express written permission of NCCN®.
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PRIMARY AND ADJUVANT TREATMENT OF CLINICAL N+ DISEASE

Positive

Clinical N+

M0

• Multidisciplinary tumor
board consultation
• Node dissection and/or
radiation therapy j,n

M1

See Treatment of Clinical M1 Disease (MCC-4)

See Follow-up
(MCC-5)

Imaging studiesm
recommended

• Fine-needle
aspiration
(FNA) or core
biopsy
• Immunopanelb

Biopsy
positive

Negative

Consider
open
biopsy

Biopsy
negative

Follow appropriate Clinical N0 pathway (MCC-2)

bSee Principles of Pathology (MCC-A).
jSee Principles of Radiation Therapy (MCC-B).
mBrain MRI with contrast and neck/chest/abdomen/pelvis CT with contrast or whole body FDG PET/CT to evaluate extent of lymph node and/or visceral

organ involvement. Some studies indicate that whole body FDG PET/CT may be preferred in some clinical circumstances. If whole body FDG PET/CT is
not available, CT or MRI with contrast may be used.

nAdjuvant chemotherapy may be considered in select clinical circumstances; however, available retrospective studies do not suggest survival benefit for

adjuvant chemotherapy. (See Principles of Systemic Therapy [MCC-D]).

MCC-3

Clinical trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.
All recommendations are category 2A unless otherwise indicated.
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TREATMENT OF CLINICAL M1 DISEASE

Clinical M1

Multidisciplinary tumor
board consultation

Clinical trial preferred if available
or
Consider any of the following
therapies or combinations of:
• Systemic therapy o
• Radiation therapy j
• Surgery p,q
or
Best supportive care
(See NCCN Guidelines for Palliative
Care)

See Follow-up (MCC-5)

jSee Principles of Radiation Therapy (MCC-B).
oSee Principles of Systemic Therapy (MCC-D).

pUnder highly selective circumstances, in the context of multidisciplinary consultation, resection of oligometastasis can be considered.
qSee Principles of Excision (MCC-C).

MCC-4

Version 1.2018, 09-18-17 ©2018 National Comprehensive Cancer Network, Inc. All rights reserved. The NCCN Guidelines® and this illustration may not be
reproduced in any form without the express written permission of NCCN®.
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FOLLOW-UPa

Follow-up visitsr:
• Physical exam including
complete skin and complete
lymph node exam
 Every 3–6 mo for 3 years
 Every 6–12 mo thereafter
• Imaging studies as clinically
indicated i
 Consider routine imaging for
high-risk patients

RECURRENCE

Recurrence

Local

Individualized
treatment

Regional

Individualized
treatment

Disseminated

See Clinical M1
(MCC-4)

aQuantitation of MCPyV oncoprotein antibodies may be considered as part of initial workup; sero-negative patients may have a higher risk of recurrence; in

sero-positive patients, a rising titer may be an early indicator of recurrence.

iBrain MRI with contrast and neck/chest/abdomen/pelvis CT with contrast or whole body FDG PET/CT may be useful to identify and quantify regional and

distant metastases. Some studies indicate that whole body FDG PET/CT may be preferred in some clinical circumstances. If whole body FDG PET/CT is
not available, CT or MRI with contrast may be used.

rAs immunosuppressed patients are at high risk for recurrence, more frequent follow-up may be indicated. Immunosuppressive treatments should be

minimized as clinically feasible.

MCC-5

Clinical trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.
All recommendations are category 2A unless otherwise indicated.
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PRINCIPLES OF PATHOLOGY
• Pathologist should be experienced in distinguishing MCC from cutaneous simulants and metastatic tumors.
• Synoptic reporting is preferred.
• Minimal elements to be reported include tumor size (cm), peripheral and deep margin status, lymphovascular invasion, and
extracutaneous extension (ie, bone, muscle, fascia, cartilage).
• Strongly encourage reporting of these additional clinically relevant factors (compatible with the American Joint Committee on Cancer
[AJCC] and the College Of American Pathologists [CAP] recommendations):
 Depth (Breslow, in mm)
 Mitotic index (#/mm2 preferred, #/HPF [High-power fields], or MIB-1 index)
 Tumor-infiltrating lymphocytes (not identified, brisk, non-brisk)
 Tumor growth pattern (nodular or infiltrative)
 Presence of a second malignancy within the pathologic specimen itself (ie, concurrent squamous cell carcinoma [SCC])
• An appropriate immunopanel should preferably include CK20 and thyroid transcription factor-1 (TTF-1). Immunohistochemistry for
CK20 and most low-molecular-weight cytokeratin markers is typically positive with a paranuclear “dot-like” pattern. CK7 and TTF-1
(positive in >80% of small cell lung cancers) are typically negative.
• For equivocal lesions, consider additional immunostaining with neuroendocrine markers such as chromogranin, synaptophysin, CD56,
neuron-specific enolase (NSE), and neurofilament.
• SLNB evaluation should preferably include an appropriate immunopanel (ie, CK20 and pancytokeratins [AE1/AE3]) based on the
immunostaining pattern of the primary tumor, particularly if H&E sections are negative, as well as tumor burden (% of node), tumor
location (eg, subcapsular sinus, parenchyma), and the presence/absence of extracapsular extension.

MCC-A

Version 1.2018, 09-18-17 ©2018 National Comprehensive Cancer Network, Inc. All rights reserved. The NCCN Guidelines® and this illustration may not be
reproduced in any form without the express written permission of NCCN®.
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PRINCIPLES OF RADIATION THERAPY
PRIMARY TUMOR SITE

DOSE RECOMMENDATIONS

Consider observation of primary site when primary
tumor is small (ie, <1 cm), widely excised, and without
other risk factors such as lymphovascular invasion or
immunosuppression
Negative resection margins

50–56 Gy

Microscopically positive resection margins

56–60 Gy

Following resection
of primary MCC

Grossly positive resection margins and
further resection not possible

60–66 Gy

No previous resection of
primary MCC
• Unresectable
• Surgery refused by patient
• Surgery would result in
significant morbidity

• Expeditious initiation of adjuvant therapy after surgery is preferred as delay has been associated with worse outcomes.
• All doses are at 2 Gy/d standard fractionation. Bolus is used to achieve adequate skin dose. Wide margins (5 cm) should be used, if possible, around the
primary site. If electron beam is used, an energy and prescription isodose should be chosen that will deliver adequate dose to the lateral and deep margins.
• Palliation: A less protracted fractionation schedule may be used in the palliative setting, such as 30 Gy in 10 fractions.

MCC-B
1 OF 2

Clinical trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.
All recommendations are category 2A unless otherwise indicated.
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PRINCIPLES OF RADIATION THERAPY
DRAINING NODAL BASIN

DOSE RECOMMENDATIONS

Clinically evident lymphadenopathy

60–66 Gy1,2

Clinically node negative, but at risk for subclinical disease

46–50 Gy

RT not indicated, unless at risk for false-negative SLNB3,4

Observation

No SLNB or LN
dissection

SLN negative
SLNB without LN
dissection
SLN positive5

After LN dissection with
multiple involved nodes and/or
extracapsular extension6

50–56 Gy

50–60 Gy

• Expeditious initiation of adjuvant therapy after surgery is preferred as delay has been associated with worse outcomes.
• All doses are at 2 Gy/d standard fractionation. A less protracted fractionation schedule may be used in the palliative setting,
such as 30 Gy in 10 fractions.
• Irradiation of in-transit lymphatics is often not feasible unless the primary site is in close proximity to the nodal bed.

1Lymph node dissection is the recommended initial therapy for clinically evident adenopathy, followed by postoperative RT if indicated.
2Shrinking field technique.
3Consider RT when there is a potential for anatomic (eg, previous WLE), operator, or histologic failure (eg, failure to perform appropriate

immunohistochemistry on SLNs) that may lead to a false-negative SLNB.

4In the head and neck region, risk of false-negative SLNB is higher due to aberrant lymphatic drainage and frequent presence of multiple SLN basins. If

SLNB is unsuccessful, consider irradiating draining nodal basin for subclinical disease.

5Microscopic nodal disease (SLN positive) is defined as nodal involvement that is neither clinically palpable nor abnormal by imaging criteria, and

microscopically consists of small metastatic foci without extracapsular extension.

6Adjuvant RT following lymph node dissection is only indicated for multiple involved nodes and/or the presence of extracapsular extension. Adjuvant RT

following LN dissection is generally not indicated for patients with low tumor burden on SLNB or with a single macroscopic clinically detected lymph node
without extracapsular extension.

MCC-B
2 OF 2

Version 1.2018, 09-18-17 ©2018 National Comprehensive Cancer Network, Inc. All rights reserved. The NCCN Guidelines® and this illustration may not be
reproduced in any form without the express written permission of NCCN®.

© JNCCN—Journal of the National Comprehensive Cancer Network |

Volume 16 Number 6

|

June 2018

752

Merkel Cell Carcinoma, Version 1.2018

PRINCIPLES OF EXCISION
Goals:
• To obtain histologically negative margins when clinically feasible.
• Surgical margins should be balanced with morbidity of surgery. If appropriate, avoid undue delay in proceeding to radiation
therapy.
Surgical Approaches:
• It is recommended, regardless of the surgical approach, that every effort be made to coordinate surgical management such
that SLNB is performed prior to definitive excision.1 Excision options include:
 Wide excision with 1- to 2-cm margins to investing fascia of muscle or pericranium when clinically feasible.
 Techniques for more exhaustive histologic margin assessment may be considered (Mohs micrographic surgery, modified
Mohs micrographic surgery, CCPDMA),2,3 provided they do not interfere with SLNB when indicated.
Reconstruction:
• It is recommended that any reconstruction involving extensive undermining or tissue movement be delayed until negative
histologic margins are verified and SLNB is performed if indicated.
• If adjuvant radiation therapy is planned, extensive tissue movement should be minimized and closure should be chosen to
allow for expeditious initiation of radiation therapy.

1SLNB is an important staging tool and may contribute to regional control; the impact of SLNB on overall survival is unclear.
2If Mohs micrographic surgery is used, a debulked specimen of the central portion of the tumor should be sent for permanent vertical section microstaging.
3Modified Mohs = Mohs micrographic surgery with additional permanent section final margin assessment; CCPDMA = complete circumferential and

peripheral deep margin assessment.

MCC-C

Clinical trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.
All recommendations are category 2A unless otherwise indicated.
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PRINCIPLES OF SYSTEMIC THERAPY1
Local Disease:
• Adjuvant chemotherapy not recommended
Regional Disease:
• Clinical trial (preferred)
• Adjuvant chemotherapy not routinely recommended as survival benefit has not been demonstrated in
available retrospective studies, but could be used on a case-by-case basis if clinical judgement dictates
 Cisplatin ± etoposide
 Carboplatin ± etoposide
Disseminated Disease:
• Clinical trial (preferred)
• Avelumab2
• Pembrolizumab2
• Nivolumab2
• As clinical judgment dictates for patients with contraindications to checkpoint immunotherapy:
 Cisplatin ± etoposide
 Carboplatin ± etoposide
 Topotecan
 (CAV): Cyclophosphamide, doxorubicin (or epirubicin), and vincristine

1When available and clinically appropriate, enrollment in a clinical trial is recommended. The literature is not directive regarding the specific

chemotherapeutic agent(s) offering superior outcomes, but the literature does provide evidence that Merkel cell carcinoma is chemosensitive, although the
responses are not durable, and the agents listed above have been used with some success.
2Preliminary data from non-randomized trials in patients with MCC demonstrate that rates of durable response are improved with PD-1/PD-L1 blockade
compared with cytotoxic therapy. The safety profiles for checkpoint immunotherapies are significantly different from cytotoxic therapies. Consult prescribing
information for recommendations on detection and management of immune-related adverse events associated with checkpoint immunotherapies. Clinician
and patient education is critical for safe administration of checkpoint immunotherapies.

MCC-D

Version 1.2018, 09-18-17 ©2018 National Comprehensive Cancer Network, Inc. All rights reserved. The NCCN Guidelines® and this illustration may not be
reproduced in any form without the express written permission of NCCN®.
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the MCPyV-negative group are enriched for cytosine to thymine (C-to-T) mutations indicative of
UV-damage.43–45 MCC incidence increases with age
and is more likely to occur in Caucasians compared
with other ethnicities.2,4,6,17,19,35 In the United States,
most patients with MCC are elderly (at least 90%
over the age of 50 years, >76% are ≥65 years, >49%
are ≥75 years)14,17,19,20,22,39 and nearly all are Caucasian (≥95%).7,14,15,19,20,22,33,35 MCC is disproportionally
more common in immunosuppressed individuals,
such as those with organ transplants, lymphoproliferative malignancies (such as chronic lymphocytic
leukemia), or HIV infections.14,32,36,46–49 Several studies have reported that MCC-specific survival is worse
for those with immunosuppression,15,33,50,51 although
other studies have found no correlation.38,52
MCPyV

In 2008, Feng et al53 identified MCPyV, a novel
polyomavirus in MCC tumor tissues. MCPyV was
detected in 43%–100% of patient tumors.54–57 Several groups have explored the significance of antibodies to MCPyV in patients with MCC.58–60 In one
prospective validation study that included 219 patients with newly-diagnosed MCC, quantitation of
MCPyV oncoprotein antibodies (present in about
half of MCC patients at diagnosis) was performed
to assess the utility of these antibodies for determining prognosis and for early detection of disease
recurrence.57 This study found that baseline oncoprotein antibody determination may be useful as part
of initial workup. In this study, patients who were
oncoprotein antibody seronegative at diagnosis had
significantly (42%) higher risk of recurrence, suggesting that they may benefit from more intensive
surveillance.57 This study also found that for seropositive patients, the oncoprotein antibody test may be
a useful component of ongoing surveillance because
a rising titer can be an early indicator of recurrence.57

Diagnosis and Workup
Characteristics and Differential Diagnosis

The diagnosis of MCC is rarely clinically suspected because the primary tumor lacks distinguishing
characteristic features and is often asymptomatic. A
study of a cohort of 195 patients with pathologically
confirmed MCC found that at presentation, 88% of
MCC tumors were asymptomatic and that correct

clinical diagnosis was rare (only 1%).14 Based on
clinical impression, 56% of MCC tumors were initially presumed to be benign cysts/lesions.14 Other
studies have reported clinical misdiagnoses rates of
at least 40%, and confirm that MCCs are commonly
misdiagnosed as benign lesions or nonmelanoma skin
cancers, but are also sometimes misdiagnosed as other rare malignant skin tumors.12,13,15,16,61 Misdiagnosis
is even more prevalent among MCC tumors that are
admixed or adjacent to other skin tumors.16,62
MCC tumors visualized by hematoxylin-eosin
(H&E) typically contain small round blue cells with
sparse cytoplasm, abundant mitoses, and dense core
granules in the cytoplasm.40,63–70 The histologic diagnosis may also be challenging because MCC is
similar to a variety of other widely recognized small
round blue cell tumors, including metastatic visceral neuroendocrine carcinomas (eg, neuroblastoma,
rhabdomyosarcoma, metastatic carcinoid, desmoplastic small cell tumor, small cell or amelanocytic
melanoma, mesenchymal chondrosarcoma, Ewing
Sarcoma, small cell lung cancer [SCLC], lymphomas, osteosarcoma).71–76 The most difficult differentiation is often between primary MCC and metastatic
small cell carcinoma of the lung.
Immunohistochemistry (IHC) has proved useful
for distinguishing MCC from other small round cell
tumors. In one early study, MCC was correctly diagnosed by light microscopy in 56 of 93 cases (60%)
but IHC or electron microscopy was needed to diagnose the remaining 37 cases.12 Cytokeratin 20 (CK20) and thyroid transcription factor 1 (TTF-1) often
provide the greatest sensitivity and specificity to exclude SCLC.66,77–86 CK-20 is a very sensitive marker
for MCC since it is positive in 75% to 100% of primary tumors and rarely positive in SCLC.66,75,79,81–84,86
TTF-1 is never positive in MCC but is often positive in SCLC (>80%) and other primary pulmonary tumors, and sometimes positive in other types
of small cell cancers.66,75,81–86 IHC for CK20 and
most low-molecular-weight cytokeratin markers is
typically positive with a paranuclear “dot-like” pattern.66,74,79,85,87–89 CK7 is expressed in >80% of SCLC,
but it is less prevalent in MCC.75,87,90–92 Neuroendocrine markers such as chromogranin, synaptophysin,
CD56, neuron-specific enolase (NSE), and neurofilament are found in most MCC tumors.13,65,66,76,93–97
Although the specificity of each of these for MCC
is not high,13,40,64,74,75,91,98–100 when used together they
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can help identify MCC tumors that are CK20 negative or have other features that make them difficult
to diagnose, such as tumors with squamous components or epidermotropism.90,101–106 Synaptophysin
and chromogranin have been widely used to confirm
MCC diagnosis70,88,107–110 although a few studies have
used other neuroendocrine markers.111
Pathology Report

Synoptic Reporting: Both historically and currently,
consistent synoptic reporting of histopathologic parameters for MCCs is not widespread. This is unfortunate because it significantly limits retrospective
analysis assessing the diagnostic and prognostic value
of specific parameters. For these reasons the American Joint Committee on Cancer (AJCC) strongly encourages synoptic reporting for MCC primary tumor
specimens, including but not limited to the parameters needed for determining T-stage.112 The College
of American Pathologists (CAP) provides a complete
synoptic report protocol for cutaneous MCC.113,114
Elements of Report: The following parameters are
needed for determining AJCC T-stage for MCC:
maximum tumor diameter and tumor extension (invasion of fascia, muscle, cartilage, or bone).112 The
AJCC recommends that maximum tumor diameter
should be measured clinically before resection because shrinkage of formalin-fixed tissue may lead to
the underestimation of tumor diameter.112 Pathological analysis is needed to assess extracutaneous invasion of the primary tumor for the purposes of AJCC
staging.112 T-staging based on these 2 parameters
is supported by analysis of 5-year overall survival of
6,127 patients with local MCC only (clinically and, if
known, pathologically lymph node negative).21 Other
analyses of large patient populations have also shown
that primary tumor size20,22,38,115 and extracutaneous
extension have prognostic value (see subsections in
the next update of the complete version of the NCCN
Guidelines for MCC).116 Although not required for
staging, AJCC strongly encourages synoptic reporting
of primary tumor thickness, measured microscopically
from the granular layer of the overlying epidermis to
the deepest point of tumor invasion.112
In addition to primary tumor size (greatest dimension) and extracutaneous extension, the 2 features needed to assign AJCC T-stage, the CAP protocol for MCC pathology also includes the following

primary tumor elements: site (if known), peripheral
and deep margin status, and lymphovascular invasion.114 Optional CAP elements for the primary tumor include specimen laterality, tumor thickness,
mitotic rate, infiltrating lymphocytes (present/absent, brisk/nonbrisk), growth pattern (nodular, infiltrative), and presence of second malignancy.114 The
prognostic value of histopathologic features is a topic
of much debate. As will be described in greater detail
in the next update of the complete version of the
NCCN Guidelines for MCC (to be posted online at
NCCN.org), an emerging body of literature suggests
that these primary tumor features may provide relevant prognostic information with regards to survival
and/or sentinel lymph node positivity in MCC.
NCCN Recommendations for Diagnosis and
Pathology Report

Initial workup of a suspicious lesion starts with a
complete examination of the skin and lymph nodes
followed by biopsy of the primary tumor. Initial diagnosis of MCC in the primary lesion by H&E staining should be confirmed by performing IHC staining. Because MCC is often misdiagnosed, diagnosis
should be confirmed by a pathologist experienced in
distinguishing MCC from cutaneous simulants and
metastatic tumors. An appropriate immunopanel
should include CK-20 and TTF-1. Other IHC neuroendocrine markers such as chromogranin A, synaptophysin, neurofilament protein, NSE, and CD56
may be used in addition to CK-20 and TTF-1 to exclude other diagnostic considerations.
The goals of the primary tumor excision specimen analysis are 1) to accurately diagnose and to distinguish it from cutaneous simulants and metastatic
tumors; 2) to provide complete pathologic tumor
characteristics for staging according to recommended AJCC and CAP guidelines; and 3) to standardize
pathologic data collection to further understand the
critical biologic features that impact MCC behavior and prognosis. “Principles of Pathology” in the
NCCN Guidelines algorithm (see page 749) outlines
the elements that should be included in a pathology
report. In accordance with the AJCC, the NCCN
panel agrees that synoptic reporting is preferred. At
a minimum, the pathology report should include tumor size, peripheral and deep margin status, lymphovascular invasion, and extracutaneous extension to
the bone, muscle fascia, or cartilage, as these features
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may prove to have prognostic value. The NCCN
panel strongly encourages reporting of the following
additional primary tumor features: tumor thickness
(Breslow, in mm), mitotic rate (#/mm2 preferred, #/
high-powered field, or MIB-1 index), tumor growth
pattern (nodular or infiltrative), tumor-infiltrating
lymphocytes (not identified, brisk, non-brisk), and
the presence of a second malignancy such as concurrent squamous cell carcinoma within the pathologic
specimen itself.
Imaging

The utility of imaging as part of baseline staging for MCC is an issue debated in the literature.
A number of retrospective analyses have reported
data on detection and appearance of MCC tumors
using various imaging methods, including conventional x-ray,12,67,117 CT,12,117–120 ultrasound,12,120,121
MRI,67,117,120,121 scintigraphy,122–124 and PET or PET/
CT.120,121,125–137 Among these imaging methods, those
with the most reported data in patients with MCC
are CT, MRI, and FDG-PET or FDG-PET/CT. For
all 3 of these modalities there are reports showing
detection of MCC primary tumors, lymph node
metastases, and distant metastases found in a wide
range of anatomic locations.12,67,117,118,121,126,127,129,133,137
Although ample evidence exists that these methods
have identified MCC tumors in a variety of anatomic
locations, this evidence alone does not necessarily
imply that these imaging methods will detect all
MCC tumors.
A number of studies have attempted to determine the utility of specific imaging methodologies for
detecting MCC tumors, either in terms of the sensitivity, specificity, and positive/negative predictive
value, or in terms of the number of patients who were
upstaged or downstaged or had their management
changed due to imaging findings.119–121,125-130,132–137
Many of these studies are limited by small sample
size (n<30),120,125–127,130,132,133,135,136 and did not consistently use pathologic confirmation as a standard of
reference for determining whether imaging results
were true or false positives or true or false negativ
es.119,120,125,127,133,136,137 Regarding the use of MRI for
detection of MCC, data on the sensitivity, specificity, and impact on staging or management are very
limited. For CT and PET/CT, however, these metrics have been calculated in multiple studies, as described in the next section.

CT: Only a few studies have evaluated the utility
of CT (separately from other imaging modalities)
for detection of MCC tumors.119,121 In one study of
35 patients with imaging and biopsy-proven MCC,
Gupta et al119 compared the results of baseline scans
with the results of sentinel lymph node biopsy
(SLNB; when available), further radiologic tests, or
clinical follow-up for 6 months. In this study, the
calculated sensitivity of baseline imaging for detection of lymph node metastases was only 20%, with
negative imaging results in 16 of 20 patients with
regional disease.119 A separate study compared CT
results with pathology from SLNB or lymph node
dissection (LND) in 69 patients.121 Whereas scans
of lymph node basins correctly identified 15 patients
with nodal involvement (15 true positives), and correctly identified 36 nodal basins without MCC (36
true negatives) with only one false positive, the sensitivity of CT for detecting lymph node metastases
was low (47%) due to negative imaging results in 17
of 32 patients who were shown to have nodal disease based on SLNB or LND (17 false negatives).121
In this study CT imaging not only failed to detect
micrometastases (<1 mm; n=6 patients), but also
larger lymph node metastases, including single node
positivity in 6 patients and multiple positive nodes
in 5 patients.121 To determine whether CT imaging
may provide useful nodal staging information despite
low sensitivity, results were analyzed for the subset of
patients who had all 3 tests (imaging, clinical exam,
and pathology from SLNB/LND; n=61).121 Although
CT and clinical exam results did not always agree,
this analysis showed that CT did not provide any additional useful staging information because CT results supported incorrect restaging (compared with
pathology) with the same frequency that clinical
exam resulted in incorrect restaging.
Gupta et al119 also reported the results from 36
CT scans for the detection of distant metastatic
disease. Although 4 of the suspicious findings were
confirmed (4 true positives) and all 16 patients with
negative results did not show any signs of progression
within the first 6 months (16 true negatives, 0 false
negatives), there were 17 suspicious findings that
did not progress during follow-up and were deemed
false positives. The calculated specificity was 48%.119
Thus, although CT imaging is widely used to screen
for distant MCC metastases, data supporting the sensitivity and specificity of this approach are limited.
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FDG-PET/CT: Compared with CT imaging, there
are many more studies on the utility of FDG-PET/
CT for detecting MCC tumors.120,121,125–130,133–137 In
studies in which FDG-PET/CT was compared with
subsequent pathologic nodal evaluation (SLNB or
LND), the calculated sensitivity of FDG-PET/CT
was markedly different across studies.121,129,135 Colgan
et al121 retrospectively analyzed 33 patients who received full-body FDG-PET or FDG-PET/CT prior to
SLNB or LND. Imaging sensitivity was 83% based
on correct identification of 10 of 12 positive lymph
nodes (2 false negatives) and specificity was 95%
based on correct identification of 20 of 21 diseasefree lymph node basins (1 false positive). Whereas
nodal disease was detected by clinical exam in 4 of
12 patients with positive nodal pathology, FDG-PET
or FDG-PET/CT imaging identified 6 positive lymph
node basins that were missed by clinical exam.121 In
contrast, a retrospective analysis by Hawryluk et
al,129 including 36 patients who had FDG-PET/CT
before SLNB, found that FDG-PET/CT detected
nodal disease in only 3 of 21 patients (14%) who had
positive SLNB results. Low sensitivity for detecting
clinically occult lymph node metastases was also
reported in a study by Liu et al135 that included 16
patients who received FDG-PET/CT prior to SLNB:
FDG-PET/CT detected regional disease in only 1 of
10 patients with positive SLNB results even though
8 patients were found to have measurable lymph
node metastases (1-15 mm) by histologic analysis.135
The wide range of reported specificity may in part
be due to differences in the extent of disease across
the patient populations analyzed. Hawryluk et al129
included a high percentage of patients whose nodal
disease was only detectable by IHC and thus unlikely
to be detected by FDG-PET/CT. Another study of
18 patients with histologically proven MCC (including a wider range of stages) found that all MCC sites
histologically proven to be >5 mm in diameter were
detectable by FDG-PET/CT.126 This study, which
was not limited to analysis of lymph node metastases,
found that FDG-PET/CT detected 13 of 14 histologically confirmed MCC tumors (sensitivity 94%).
Analyses using less stringent criteria for verifying imaging results (ie, allowing clinical or imaging
follow-up as a standard for comparison) and that included a wide range of disease stages have reported
overall sensitivity and specificity of FDG-PET/CT
for detecting MCC tumors ranging from 86%–100%

and 89%–100%, respectively.120,125,127,131,133,138 Sources
of FDG-PET/CT false positivity (non-MCC related
FDG uptake excluded by clinical and histologic correlation), include nonspecific adenopathy, postoperative inflammation in tumor bed and lymph node
basin, preexisting sarcoidosis, lung carcinoma, lymphoma, and newly-diagnosed non-Hodgkin’s lymphoma.129 A number of retrospective studies and one
prospective study have reported that results from
FDG-PET/CT scans at initial presentation impacted
baseline staging in 6%–39% and changed management in 6%–37% of patients with MCC.128–130,133,138
Three of these studies included sample sizes of more
than 50 patients.128,129,138 In a review of 102 patients
by Siva et al,128 FDG-PET changed the stage and
primary treatment (modality or intent) in 22% of
patients, with 17% of patients upstaged due to the
discovery of nodal or distant metastases and 5%
downstaged. FDG-PET results also altered the radiation technique or dose for another 15% of patients
(change in management for 37% of patients).128
Similar results were reported in another review
of 97 patients by Hawryluk et al,129 in which 16%
of patients were upstaged by baseline FDG-PET/CT
scans. A prospective study of 58 patients imaged before treatment found that FDG-PET results upstaged
26% of patients (no downstaging), and altered management in 28% of patients (treatment modality, intent, extent, or dose).138 It is important to note that
for all of the abovementioned studies, FDG-PET was
only used in patients who presented with features
indicating high risk of recurrence or clinical suspicion for nodal/distant spread. These data do not imply that all patients with MCC should be screened
with FDG-PET/CT at initial diagnosis. Most of the
changes in stage and management based on FDGPET imaging results were due to discovery of more
extensive lymph node involvement or distant metastatic disease, suggesting that FDG-PET imaging
may be more useful in patients with more (clinically) advanced disease at presentation. Indeed, several
studies have reported average FDG-PET maximum
standardized uptake values (SUVmax) detected by
FDG-PET suggesting a possible trend toward higher
uptake in MCC lymph node metastases compared
with primary lesions, and a trend toward even higher
uptake in non-lymph node metastases (eg, bone, liver, brain).126,129,137 Multiple studies assessing the utility of FDG-PET/CT for MCC staging and surveil-
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lance have also reported identification of previously
undetected secondary cancers, and some of these
findings changed management.121,125–127,137
Some evidence suggests that FDG-PET/CT may
be more useful than CT in detecting nodal and distant MCC. In the retrospective analyses by Colgan et
al,121 in which CT and SLNB results were compared
in 69 patients and FDG-PET and SLNB results were
compared in 33 patients, the calculated sensitivity of
FDG-PET was notably better than that for CT (83%
vs 47%). The upstaging results from the retrospective analysis by Siva et al128 and from the prospective
study by Poulsen et al138 are particularly notable because in addition to clinical exam, the staging prior
to FDG-PET was based on CT of the draining nodal
basin, and for the prospective study, CT of the chest
and abdomen as well. Both of these studies found
FDG-PET/CT positive lymph nodes not detected by
CT, and the latter also identified distant metastases
not apparent on CT scans.128,138 Hawryluk et al129 also
noted that FDG-PET/CT identified bone metastases
(n=10) that were all not detected by CT.129
The utility of FDG-PET/CT is likely limited for
identifying primary tumors in patients who present
with nodal disease but no clinically apparent primary. In one study of patients who received a scan before primary excision, FDG-PET/CT detected 41%
(12/29) of clinically apparent primary tumors.129
Nonetheless FDG-PET/CT may be useful in patients with unknown primary tumors for the purpose
of screening for clinically occult nodal and distant
metastatic disease.
Detection of Distant Metastatic Disease: Many
retrospective studies have reported on the pattern of MCC metastatic spread to distant sites,
based on large patient databases that include data
from various points in the development of the disease (eg, diagnosis, assessment of response to treatment, restaging, follow-up, and sometimes postmortem).12,18,26,52,61,117,129,133,137,139–141 Based on these
analyses, distant metastatic MCC is most likely to
arise in distant lymph nodes or skin, bone/bone marrow, lung/pleura or liver. The second tier of likely locations include the pancreas, adrenal glands, brain,
kidneys, subcutaneous tissue or muscle. Rarer sites of
distant metastasis include the breast, gastrointestinal
tract, testes, heart, retroperitoneum and peritoneal
cavity, and a variety of other locations.

NCCN Recommendations for Imaging During Workup: For patients with biopsy-confirmed MCC, additional workup may include imaging studies as clinically indicated. Given that reports in the literature
have found that even with FDG-PET/CT, clinically
occult lymph node metastases are not infrequently
undetectable by imaging,121,129,135 the NCCN panel
does not generally recommend imaging for identifying
subclinical or regional disease in patients who have no
clinical signs of nodal spread. SLNB is considered the
most reliable staging tool to identify subclinical nodal
disease. Total body imaging is not routinely indicated,
but is encouraged whenever metastatic or unresectable disease is suspected based on H&P findings. Specific examples of when imaging would be clinically
indicated include presence of symptoms (eg, tender
nodes) or abnormal lab results. Identification and imaging of palpable nodes is important, although size is
not necessarily an indicator of node positivity, which
is why pathologic evaluation of lymph nodes is more
important. Imaging may be useful in identifying and
quantifying distant metastases as clinically indicated
due to the metastatic potential of this tumor. Imaging
may also be indicated to evaluate for the possibility of
a skin metastasis from a noncutaneous carcinoma (eg,
small cell carcinoma of the lung), especially in cases
where CK-20 is negative, and to screen for secondary malignancies. Consultation with the surgical team
is recommended, as surgeons may request imaging to
better understand the anatomy of the disease for surgical planning.
Recommended imaging modalities include brain
MRI with contrast and neck/chest/abdomen/pelvis CT with contrast or whole body FDG-PET/CT.
FDG-PET/CT scanning is widely used for diagnostic imaging of MCC and may be preferred in some
instances, such as a primary tumor location on an
extremity. CT or MRI with contrast may be used if
whole body FDG-PET/CT is not available. Based
on the pattern of metastases for MCC, whole body
FDG-PET/CT or neck/chest/abdomen/pelvis CT are
recommended when distant metastatic disease is suspected, but the use of brain MRI in this setting varies
among NCCN panel members. Whereas some panel
members prefer to include brain MRI when screening
for distant metastatic disease in patients with nodal
involvement, others reserve this test for cases that
have an indication of brain metastases or in which
widespread systemic disease has been detected.
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Staging and Initial Treatment
After initial workup, treatment is primarily dependent on accurate histopathologic interpretation and
on microstaging of the primary lesion. A multidisciplinary panel is recommended to ensure high-quality
coordinated care for patients diagnosed with this
rare and challenging disease.142
Surgery is the primary treatment modality for
MCC, and it is needed for accurate microstaging of
both the primary lesion and regional disease. However, there is some variability among individual clinicians and NCCN Member Institutions regarding
the management of patients with MCC due to the
absence of prospective clinical trials. Therefore, the
MCC guidelines are suitably broad to reflect all the
approaches taken by participating NCCN Member
Institutions.
The current AJCC staging system (8th Edition) is
based on an updated analysis of 9,387 cases of MCC
from the National Cancer Data Base (NCDB) with
a median follow-up of 28.2 months.21 The NCCN
staging of MCC parallels the AJCC guidelines and
divides presentation into local, regional, and disseminated disease.112 The “Pathology Report” section describes the data supporting the primary tumor
features relevant to determining T-stage, as well as
additional features that the NCCN panel recommends be included in characterization of the primary
tumor. Clinical exam and initial imaging studies (if
indicated) are used to make an initial determination
of the clinical N-stage and M-stage, which in turn
determines the recommended approach for evaluating pathological nodal status. Although there is evidence that among patients with clinically apparent
nodal disease at presentation, those with unknown
primary have better outcome than those with synchronous known primary,21,33,143–145 and these findings are reflected in the AJCC staging system,112 the
NCCN recommendations for pathologic evaluation
of nodal status and management of the nodal basin
are the same for both of these groups of patients.
SLNB

Large retrospective analyses (n >100) or meta-analyses of SLNB in patients with clinically node-negative localized MCC, have reported rates of SLN
positivity ranging from 30%–38%.15,38,119,146–150 As
discussed in the sections on the elements of the pathology report, there are a number of primary tumor

characteristics that have been proposed, although
debated, to be predictive of SLN positivity, including primary tumor diameter, thickness, mitotic rate,
anatomic location, LVI, and TILs.38,151–154 Nonetheless, despite many analyses of prognostic factors
based on large patient samples, no low-risk category
has been identified for which the rate of SLN positivity is negligible.38,151,152–154 Results from retrospective studies evaluating the prognostic value of SLN
status have varied. Some studies showed significant
association between SLN negativity and lower risk
of recurrence119,146,154 and improved MCC-specific or
overall survival.154,155
Conversely, others findings show no significant
prognostic value of SLN status,150,151 only nonsignificant trends toward improved outcomes in patients
with negative SLNB results,38 significant correlation between SLN status and some but not all outcomes,148 or significant correlation with outcome
only in the subpopulation that did not get adjuvant
treatment to the nodal bed.149 Variability in these results may in part be due to differences in application
of SLNB techniques leading to differences in rates of
successful identification of the SLN and differences
in the rates of false-negative SLNB results, or differences in treatment practices that impact the fraction
of patients with negative SLNB results who nonetheless receive adjuvant treatment (eg, RT), as well
as the fraction of patients with positive SLNB results
who receive complete LND (CLND) and/or other
adjuvant treatments. Reported rates of regional relapse in patients with negative SLNB results range
from 5%–12%, with corresponding false-negative
rates between 17%–21%.148,149,154 Some studies have
reported complicated drainage patterns for MCCs
occurring in the head and neck, and many retrospective analyses have found that multiple SLNs were
identified in some patients,135,148,149,154,156 suggesting
that failure to identify all the relevant SLNs may
have contributed to the relatively high rates of falsenegative SLNB results.
Regarding the utility of SLNB for management
of patients with clinically node-negative disease, another issue of debate is whether the SLNB procedure
itself offers some protection against recurrence, progression, or death from disease. One retrospective
study of patients with clinical stage I/II MCC found,
by univariate and multivariate analysis, that the 474
patients who underwent SLNB had improved 5-year
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MCC–specific survival compared with the 719 patients who did not undergo SLNB (nodal observation only), although the actual difference in rates
was small (79% vs 74%).155 Consistent with these
findings, another multivariate analysis of a large population database (Kaiser Permanente Northern California) found that compared with patients who had
no pathologic nodal evaluation (n=129), those with
SLNB alone (n=26) or SLNB plus LND (n=40) had
lower risk of all-cause mortality, and that SLNB plus
LND was also associated with improved MCC-specific mortality, although no significant association with
locoregional recurrence rate was seen.33 There is insufficient information in these large population-base
databases to ascertain whether these apparent associations are due to the SLNB procedure itself or due
to subsequent management choices informed by the
results of pathologic nodal evaluation. Smaller retrospective studies using institutional databases with
more complete patient data have found that among
patients presenting with clinically node-negative
MCC, SLNB is not significantly associated with improved locoregional control or overall survival,15,51
although one did report significantly longer overall
survival for patients who underwent SLNB.157
SLNB Pathology: In patients with MCC, IHC
analysis has been shown to be effective in detecting
lymph node metastases not detected by hematoxylin and eosin (H&E).129,158–160 Among the retrospective studies that included information about SLN
histologic analysis in patients with MCC, most of
those published in the past 10 years and a few published earlier included IHC with CK-20 as part of
routine screening.135,151,152,154,157–159,161–164 Some studies have also reported using other additional IHC
stains for histologic analysis of SLNs, pancytokeratins (AE1/AE3, CAM5.2) and/or other antibodies
sometimes used for differential diagnosis of primary
MCC lesions, such as chromogranin A, thyroidtranscription factor-1, neurofilament and synaptophysin.135,151,152,154,157–159,162
A detailed histologic analysis of SLN disease in
64 patients identified 5 patterns of MCC spread.165
The most common pattern (59% of cases) was a
solid, sheet-like nodule detectable by H&E (IHC
needed only for confirmation of MCC), and was associated with higher likelihood of extracapsular extension (ECE), identification of more than one positive lymph node, and the poorest outcomes (OS).165

The 4 other patterns described (patterns 2–5) were
seen in lymph nodes with lower tumor burden, usually <200 tumor cells per LN. Three of these patterns were sometimes detectable by H&E alone but
sometimes required IHC for detection. These 3 were
described as “parafollicular” (nonsolid dispersed cells
clustered in the parafollicular lymph node cortex),
“sinusoidal” (variable numbers of isolated cells in
the subcapsular and draining lymph node sinuses),
and “perivascular hilar” (cells clustered around larger vessels in the lymph node hilum). The fifth pattern, seen in 16% of cases, was described as scattered
single parenchymal tumor cells, and IHC was always
required for detection.
Clinically Node-Negative Disease: NCCN
Recommendations for Further Workup

SLNB is considered the most reliable staging tool
for identifying subclinical nodal extension. SLNB is
recommended for all patients with clinically nodenegative disease who are fit for surgery. Although
very important for staging and for guiding treatment
of MCC, the impact of SLNB on overall survival is
unclear. Essentially all participating NCCN Member
Institutions use the SLNB technique routinely for
MCC. The NCCN Panel believes that by identifying patients with positive microscopic nodal disease
and then performing full LNDs and/or RT, the care
of regional disease in this patient population is maximized. SLNB should be performed prior to surgical
removal of the primary, with special care taken in
the head and neck region where drainage patterns
are often complex and can lead to unreliable SLNB
results (risk of false negatives). As for other skin cancers, SLNB is almost always performed at the time of
initial surgical removal of the primary tumor.
In patients with MCC, IHC analysis should be
included in the SLNB evaluation in addition to
H&E sections to reduce risk of false negatives. CK20 immunostaining should be included in the pathologic assessment of sentinel lymph nodes evaluated
for MCC to facilitate accurate identification of micrometastases. An appropriate immunopanel may
also include pancytokeratins (AE1/AE3), depending
on the immunostaining pattern of the primary tumor, and particularly if H&E sections are negative.
Some NCCN Member Institutions routinely use
both CK-20 and pancytokeratin stains to evaluate
SLN samples to ensure detection of MCC metastases
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because results from these 2 markers are not always
consistent. The pathology report should also include
the tumor burden of each node (% of node), tumor
location (eg, subcapsular sinus, parenchyma), and
the presence or absence of extracapsular extension.
Patients with positive SLNB results should receive baseline imaging, if not already performed, to
screen for and quantify regional and distant metastases. Although for most patients imaging results will
be negative, especially if there is low tumor burden in
the sentinel node, it is important to confirm staging,
and baseline scans are useful for comparison in the
event of a suspected recurrence. Recommended imaging modalities for detecting regional or distant metastases are described in the section entitled “NCCN
Recommendations for Imaging During Workup” (see
page 758). If a distant metastasis is detected, management should follow the M1 pathway.
Clinically Node-Positive Disease: NCCN
Recommendations for Further Workup

A clinical N+ diagnosis (palpable lymph nodes)
should be confirmed using fine-needle aspiration
or core biopsy with an appropriate immunopanel.
Samples from palpable lymph nodes should be subjected to the same battery of tests recommended for
SLN pathology (see section entitled “SLNB Pathology,” page 760). An open biopsy may be considered
to confirm a negative initial fine-needle aspiration
or core lymph node biopsy if clinical suspicion remains high. If negative results are confirmed, the patient should be managed as clinical N0. If initial or
subsequent lymph node biopsy results are positive,
imaging studies are recommended if not already performed to evaluate the extent of lymph node and/or
visceral organ involvement. Recommended imaging
modalities for detecting regional or distant metastases are described in the section entitled “NCCN
Recommendations for Imaging During Workup” (see
page 758). If a distant metastasis is detected, management should follow the M1 pathway.
For discussion of initial management of primary
tumor and regional lymph nodes with surgery and/
or definitive radiation therapy (RT), see complete
NCCN Guidelines for MCC, available online at
NCCN.org.

Postoperative Radiation and
Chemotherapy for Locoregional Disease
Postoperative Radiation

Numerous retrospective studies and meta-analyses
of data from retrospective studies have attempted to
determine whether postoperative RT improves outcomes in patients with MCC. Some of these have
found that postoperative RT is associated with improved freedom from recurrence and survival compared with surgery alone,3,26,154,166–172 others found no
significant correlations with outcomes,15,30,149,164,173,174
and many reported mixed results, finding that adjuvant RT was significantly associated with improvements in some but not all outcome measures, and/
or showing nonsignificant trends for some outcome
measures.28,31,52,115,128,141,175–184 For most of these studies the results are difficult to interpret because the
population included a range of MCC stages, a mix of
primary and recurrent MCC cases, a variety of surgical procedures prior to RT (ie, mix of wide local
excision and biopsy, negative and positive margins;
SLND, CLND, or none), and a mix of patients who
received RT to the primary site only, nodal basin
only, or both. Therefore it is unclear whether the differences in results across studies is due to differences
in the patient population, treatment prior to RT, or
details about the target site and RT dosing.
To try to assess the value of adjuvant RT in specific clinical contexts, some retrospective studies included subgroup analyses, although in many cases the
small sample sizes of the subgroups precluded meaningful statistical analysis. A number of retrospective
studies have focused on patients with locoregional
disease (no distant metastases),52,141,171,178,180,182 including several large retrospective studies (n>100)
that used multivariate analysis to determine whether
postoperative RT was correlated with outcomes in
patients with locoregional disease.52,141,180,182 As for
the larger population-based studies that included patients with distant metastatic disease, results of these
analyses varied, with some showing that the addition
of RT reduced risk of recurrence and/or improved
survival, while others found no significant association with these outcomes.52,141,180,182
Data to inform decisions about adjuvant RT in
more specific clinical contexts are far less abundant.
Jouary et al185 conducted the only randomized trial
to date in MCC. Patients with stage I disease treated by wide excision and RT to the tumor bed were
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randomized to adjuvant regional RT or observation.
The trial was closed prematurely due to a drop in recruitment attributed to the advent of sentinel node
dissection. Analysis of 83 patients showed no improvement in PFS or OS with adjuvant radiation,
but a significant decrease in risk of regional recurrence was found compared with the observation
group (0% vs 16.7%; P=.007). Aside from the randomized trial described, several retrospective studies
have evaluated the association between adjuvant RT
and outcomes in patients with node-negative disease.115,154,164,173,176,182–184 Unfortunately the results for
both risk of recurrence/progression and survival (disease-specific survival or OS) are inconsistent, with
some but not all studies showing improvements with
postoperative RT.154,164,173,176,182–184 Therefore it is not
clear whether or not postoperative RT provides clinical benefit for patients with pathologically nodenegative disease. It is important to note that for most
of these studies adjuvant RT was sometimes administered to both the primary site and the nodal basin
even in SLN-negative cases, and the impact of RT
to the primary tumor bed versus the nodal basin was
often not evaluated separately. The clinical value of
RT to the primary tumor bed is unclear because results are inconsistent among the studies in which patients with SLN-negative disease received RT to the
primary bed only, and results are also inconsistent
among the studies that evaluated RT to the primary
tumor bed separately from RT to the nodal basin,
with some finding that postoperative RT improves
disease control and survival and others finding no
statistically significant associations.31,154,181,182,186
Several studies have attempted to determine
whether clinical benefit from postoperative RT is associated with the size of the primary tumor, but results
have varied across studies, with one finding that postoperative RT was associated with improved locoregional control (LRC) and OS for all primary tumor
size categories,174 but another finding that RT-associated improvement in survival was significant for some
but not all primary tumor size categories.169 Several
retrospective studies have tried to determine whether benefit from postoperative RT depended on margin status (after excision of the primary), but results
did not agree.31,182 One retrospective study focused
specifically on very low risk stage I patients (n=46),
defined as those with primary tumor size ≤2 cm, negative pathologic margins, negative SLNB, and no im-

munosuppression, found that adjuvant RT was associated with reduced risk of local recurrence (0 vs 26%;
P=.02) but had no impact on OS or disease-specific
survival.183 Therefore, despite all these analyses, it is
still unclear how to identify patients with MCC most
likely to benefit from postoperative RT.
Regarding the clinical benefit of RT for patients
with node-positive MCC, results from retrospective
analyses vary widely between studies.115,141,164,175,182,184
An NCDB analysis including 6,908 patients found
that adjuvant RT improved OS compared with surgery alone for patients with stage I or stage II MCC,
but not for those with stage III disease.115 A retrospective study from UCLA (n=87) had similar results, reporting that postoperative RT was associated
with improved survival in patients with stage I/II
disease, but not for the whole population (including
all stages).184 In contrast, a retrospective study from
Moffitt Cancer Center (n=171) found that postoperative RT improved locoregional control and disease-specific survival in patients with pathologic or
clinically positive nodes, but not in node-negative
patients.182 A key difference between these studies is that while patients in the NCDB and UCLA
study likely received a wide variety of surgical and
RT interventions, patient selection in the Moffitt
study was much more stringent, with most patients
treated with wide local excision with 1–2 cm margins (n=168/170), and all patients received pathologic nodal staging (SLNB for clinically node-negative, TLND for clinically node-positive patients).184
115,182
The results of the Moffitt study are noteworthy because LRC was improved by postoperative
RT in patients with SLN-positive (clinically nodenegative) disease (LRC, 3 years, for surgery alone vs
surgery plus RT: 27% vs 76%; P<.001), even though
more than half of these patients received CLND
(n=30/52), and in patients with pathologically confirmed clinical node-positive disease (LRC, 3 years: 0
vs 75%; P=.003), even though all these patients had
received TLND (n=17/17).182
Postoperative Systemic Therapy

There are many studies that report outcomes for a
small number of patients, but high-quality clinical
data on adjuvant systemic therapy options for MCC
are lacking, and almost all the data are for postoperative chemotherapy combined with radiation.187,188
Most of the data are from retrospective studies, and
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assessment of efficacy is based on data pooled from
patients with a range of stages, a variety of prior/concomitant therapies (eg, different types of prior surgery and prior or concurrent RT), and MCC treatment with a variety of systemic therapy agents and
regimens. Even for the best available retrospective
studies—those with the largest sample sizes and that
use multivariate analyses to control for the many factors that may also impact outcome—the ability to assess the impact of postoperative systemic therapy on
outcomes was often seriously limited by the fact that
only a small minority of patients received chemotherapy. For most of the studies in which some subset of patients received postoperative chemotherapy,
often in combination with adjuvant RT, use of chemotherapy was not associated with reduced risk of
recurrence or distant metastasis, nor was chemotherapy associated with improved survival. 27,30,33,115,167,172,
174,181,189
One study found that adjuvant chemotherapy
was associated with worse survival based on univariate analysis, but the association was not significant
by multivariate analysis.189 Several studies found that
postoperative chemoradiation did not improve outcomes compared with postoperative radiation,52,172,174
including one study in which results from a prospective trial of chemoradiation (carboplatin and etoposide) in 40 patients with stage I-III disease were compared with historical controls (n=62) treated with
postoperative RT.190
A study of 4,815 patients with MCC in the
NCDB that included 393 patients treated with surgery and postoperative chemoradiation and 97 patients with surgery and postoperative chemotherapy
found by multivariate analysis that, relative to surgery alone, postoperative chemoradiation improved
OS but postoperative chemotherapy (without radiation) had the opposite effect.172 In a multivariate analysis of the subset of the 2,820 patients who
received postoperative therapy, there was a nonsignificant trend toward improved OS with postoperative chemoradiation compared with postoperative
RT alone (P=.08), but this difference was significant
in the subset of patients who had positive margins
(P=.03) and in the subset with primary tumor size
≥3 cm (P=.02).172 These results suggest that although
postoperative chemotherapy without radiation is unlikely to improve outcomes, postoperative chemoradiation may have a role in particularly high-risk cases in which residual disease is present after surgery.

The most common systemic therapy regimen
used for adjuvant treatment of regional disease is
cisplatin or carboplatin with or without etoposide,27,30,52,174,189,190 although information about the
agents used was not available from the NCDB analysis (described above) showing that postoperative
chemotherapy may provide clinical benefit in certain
high-risk patients.172 Although not routinely recommended for adjuvant treatment of regional disease, if
used in select cases the panel recommends cisplatin
or carboplatin with or without etoposide.
NCCN Recommendations for Postoperative
Management of the Primary Tumor

After surgery, patients may undergo postoperative
RT of the primary site or consider observation. The
currently available clinical evidence on the efficacy
of postoperative RT is inconsistent across studies,
even for the lowest risk groups, so it is unclear how
to identify candidates most likely to benefit from
postoperative radiation of the primary tumor site.
In the absence of clear consistent data regarding
which patient- or disease-specific factors are associated with clinical benefit from postoperative RT, the
panel suggests that observation may be reasonable
for patients with small primary lesions (eg, <1 cm)
that have been widely excised and who present with
no adverse risk factors such as lymphovascular invasion (LVI) or immunosuppression. LVI and immunosuppression are risk factors of particular concern
because they are associated with many-fold increased
risk of recurrence or progression, at least in some
studies.50,59,108,110,141,149,182,191 Associations with survival
have been reported in some but not all studies evaluating the prognostic value of LVI29,34,108,128,170,192–194
and immunosuppression.15,33,38,51,52,59,110,154,195–197
Adjuvant RT to the primary site is generally recommended for all other cases, especially for patients
with microscopic or grossly positive margins or other
risk factors for recurrence. Efforts should be made to
avoid delay of adjuvant RT if planned because delay
between the time of surgery and RT initiation is associated with worse outcomes. Adjuvant RT dose to
the primary site depends on the success of the prior
surgery. Patients with negative resection margins are
typically treated with 50–56 Gy, whereas higher doses are recommended for those with microscopically positive resection margins (56–60 Gy) or grossly
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positive resection margins in cases in which further
resection is not possible (60–66 Gy).
Adjuvant chemotherapy is not recommended
for local disease.
NCCN Recommendations for Management of the
Draining Nodal Basin

NCCN Recommendations for Clinical Node-Negative Disease: As described previously, SLNB is recommended for all patients with clinical node-negative disease who are fit for surgery.
Treatment of the nodal basin in patients with a
positive SLNB should be discussed in the context of
a multidisciplinary consultation. Where available,
clinical trial participation is the preferred choice for
patients with positive SLNB. A multidisciplinary tumor board consultation is recommended to evaluate
the treatment options. Most patients should undergo
completion LND and/or RT to the nodal basin. Adjuvant RT after LND is only indicated for patients
with multiple involved nodes and/or the presence of
extracapsular extension. Adjuvant RT after LND is
generally not indicated for patients with low tumor
burden on SLNB.
If SLNB results are negative, observation of the
nodal basin is appropriate. Patients who are at high
risk of disease progression may consider RT to the
nodal basin. These include patients with profound
immunosuppression and those with factors associated
with increased risk of false-negative SLNB: operator
or histologic failure (eg, failure to perform appropriate IHC on SLNs), anatomic features such as previous history of surgery including wide local excision,
and location in the head and neck region, where risk
is due to aberrant lymph node drainage and frequent
presence of multiple SLN basins. Patients with immunosuppression include those with diseases such
as chronic lymphocytic leukemia or HIV, and transplant recipients. Adjuvant chemotherapy is not recommended for patients with local disease.
If SLNB is not performed or is unsuccessful, RT
to the nodal bed should be considered to treat subclinical disease.
NCCN Recommendations for Clinical Node-Positive Disease Confirmed by FNA or Core Biopsy:
For patients with palpable lymph nodes confirmed
by biopsy and imaging indicating that no distant
metastases are present (M0), the panel recommends

multidisciplinary tumor board consultation to consider the available treatment options for the positive
lymph nodes and nodal basin. Preferences for treatment of nodal metastases vary across NCCN Member Institutions, but panel members agree that most
patients should receive LND and/or primary RT. In
most cases LND is the preferred approach for firstline treatment. Management of the primary tumor
is the same as for patients with clinically node-negative disease.
NCCN Recommendations for Treatment after
LND: Few data are available on which to base recommendations for adjuvant treatment after LND.
Based on clinical practice in NCCN Member Institutions, RT is recommended after LND if extracapsular extension is detected or multiple nodes are
involved. NCCN panel members are less likely to
recommend adjuvant RT for patients for whom LND
confirmed only a single positive lymph node without
extracapsular extension. If adjuvant RT is planned
after LND for multiple involved nodes and/or extracapsular extension, the recommended RT dose is
50–60 Gy.
Adjuvant systemic therapy is not routinely recommended because no survival benefit has been reported. Most NCCN Member Institutions only use
systemic therapy for stage IV, distant metastatic disease (M1), with or without surgery and/or RT. A few
NCCN Member Institutions suggest considering adjuvant systemic therapy for select cases of clinical
(macroscopic) regional (N1b or N2) disease. However, available retrospective studies do not suggest
that adjuvant chemotherapy provides survival benefit, and most institutions only use adjuvant chemotherapy for MCC in select cases.
For select patients for whom adjuvant systemic
therapy is considered, treatment in the context of
a clinical trial is preferred, when available. Trials
testing adjuvant treatment with therapies that have
been shown to be effective for unresectable and/or
distant metastatic disease should be considered.198,199
Although available retrospective studies do not suggest prolonged survival benefit, if used in select patients, the panel recommends cisplatin or carboplatin with or without etoposide.
NCCN Recommendations for Adjuvant Radiation
Dosing and Administration: The panel included
radiation as an adjuvant treatment option for all
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stages of MCC. However, due to the lack of prospective trials with clearly defined patient cohorts and
treatment protocols (eg, surgical margins prior to
RT, location of radiation field), the dosing and administration recommendations are suitably broad
to reflect all the approaches taken by participating
NCCN Member Institutions. Ideally, adjuvant radiation is performed within 4 to 6 weeks from surgery, as
delay may lead to negative outcomes; however, the
NCCN recommendations do not include a specific
timeframe. The panel recommends initiating RT as
soon as possible after surgery.
Specifications for radiation dosing for primary
and postoperative treatment of the primary site and
draining lymph node basin are detailed in the algorithm under “Principles of Radiation Therapy” (see
pages 750 and 751). Recommended doses depend
on the extent of disease, with higher doses recommended for clinically apparent disease versus known/
suspected subclinical disease versus no evidence of
disease. Irradiation of in-transit lymphatics is often
not feasible unless the primary site is in close proximity to the nodal bed.
When radiation is used for definitive or adjuvant
treatment of the primary tumor site, doses should
generally be delivered in 2 Gy/day standard fractionation, with bolus to achieve adequate skin dose.
Wide margins (5 cm) around the primary site should
be used if possible. If electron beam is used, an energy and prescription isodose should be chosen that
will deliver adequate dose to the lateral and deep
margins. If RT to the primary site is being used for
palliation, a less protracted fractionation schedule
may be used, such as 30 Gy in 10 fractions.

NCCN Recommendations for Treatment
of Distant Metastatic Disease
The panel recommends multidisciplinary tumor board consultation for patients with distant
metastatic disease (M1) to consider options for
management. Comprehensive imaging is recommended for all patients with any clinically
detected and pathologically proven regional or
distant metastases.
In general, the management of patients with
distant metastases must be individually tailored.
Clinical trial is preferred if available, as little data
are available to suggest the best approach for active

treatment. The multidisciplinary panel may consider treatment with one or more of the following
modalities: systemic therapy, radiation, and surgery.
Systemic therapy and RT will likely be the primary
treatment options to consider. Surgery may be beneficial in highly selective circumstances for resection of oligometastasis or symptomatic lesions. All
patients should receive best supportive care, and depending on the extent of the disease and other casespecific circumstances, palliative care alone may be
the most appropriate option for some patients.

Systemic Therapy as Active Treatment
for Metastatic or Unresectable Disease
Chemotherapy

Responses to chemotherapy in patients with MCC
have been reported for a variety of regimens, including regimens that contain platinum agents (often
in combination with etoposide), cyclophosphamide
(often in combination with doxorubicin or epirubicin and vincristine; CAV), cyclophosphamide with
methotrexate and 5-fluorouracil (CMF), paclitaxel,
nab–paclitaxel, docetaxel, ifosfamide, anthracycline,
5-FU, topotecan, gemcitabine, irinotecan, and a variety of other agents.140,200–205 In analyses including
more than 20 patients, reported overall response
rates to chemotherapy for patients with MCC were
usually around 40%–60%, but in several studies the
response rate appeared to depend on the number
of prior chemotherapy regimens already attempted,
with some studies reporting response rates up to 70%
for first-line chemotherapy, and as low as 9%–20% in
patients who received one or more prior lines of chemotherapy.140,200–206 Reported responses to chemotherapy were fairly short-lived, with a median duration ranging from approximately 2–9 months.140,201–206
Reported rates of toxic death in patients receiving
chemotherapy for MCC were between 3%–10%,
with elderly patients being at higher risk.140,201,202
Immunotherapy

In addition to case reports of patients with MCC responding to checkpoint immunotherapies,207–212 phase
I/II trials are currently evaluating response to avelumab, an anti-PD-L1 agent, and to the anti-PD-1 agents
pembrolizumab and nivolumab, in patients with advanced MCC with measurable disease.213–217
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A phase II, single-arm multicenter trial
(NCT02267603) tested pembrolizumab in patients
with either distant metastatic (n=24) or recurrent
locoregional (n=2) MCC not amenable to definitive
surgery or RT and no prior systemic treatment for
unresectable disease.216 After a median follow-up of
33 weeks (range, 7–53), the overall response rate for
pembrolizumab was 56%. Further follow-up is needed to assess durability of response and PFS, although
based on this early analysis, response duration ranged
from at least 2.2 months to at least 9.7 months.216
The JAVELIN Merkel 200 trial (NCT02155647)
is an open-label multicenter trial testing avelumab in
patients with histologically confirmed and measurable
stage IV distant MCC.213–215 In an interim analysis of
patients with no prior systemic therapy for metastatic
MCC (median follow-up, 5.1 months; range, 0.3–11.3
months), overall response rate to avelumab was 62%
among those with at least 3 months follow-up (n=29),
and confirmed response rate was 71% among those
with at least 6 months follow-up.215 Further followup is needed to determine response duration, but the
preliminary calculation of median PFS of 9.1 months
appears promising compared with previously published retrospective analyses in which PFS after firstline chemotherapy ranged from 3 to 5 months.203,204
However, influence of chemotherapy on PFS could be
negatively affected by the inherent biases of patient
selection associated with retrospective studies.
The JAVELIN Merkel 200 trial also included a
cohort of patients treated with avelumab after progression on one or more prior lines of systemic therapy.213,214 After a minimum 12 month follow-up (median, 16.4 months; range, 12.1–25.4), overall response
rate was 33% in this cohort, and although follow-up
was insufficient to determine median duration of response, an estimated 93% of responses will last at least
6 months and 74% will last at least 1 year.214 This
response rate for avelumab is within the same range
(9%–45%) reported in retrospective studies of patients who received second- or subsequent-line chemotherapy for MCC.140,203–205 However, retrospective
analyses of patients with MCC treated with secondor subsequent-line chemotherapy report short-lived
responses, with median duration of response ranging
from 1.7-3.4 months.203–205 For the cohort of patients
in the Javelin Merkel 200 trial treated with avelumab
for MCC refractory to previous lines of chemotherapy,
median PFS was 2.7 months,214 which is within the

same range (median 2–3 months) as reported in retrospective studies of patients receiving second-line or
subsequent chemotherapy for MCC.203–205 However,
the Kaplan-Meier PFS curve for avelumab appears
to suggest that a notable fraction of the patients may
experience long-term responses.214 Although the data
need to mature, median OS was estimated to be 12.9
months for patients treated with avelumab as secondline or subsequent systemic therapy for MCC, and the
Kaplan-Meier curve for OS appears to suggest that
long-term survival may be possible.214 Previous retrospective studies reported median OS ranging from
4.4 to 5.7 months for patients with MCC treated with
multiple lines of chemotherapy.203–205
Results from the JAVELIN Merkel 200 trial led
to FDA approval of avelumab for treatment of metastatic MCC. Although the label only includes data
from the cohort of patients who received avelumab
for previously treated metastatic disease, the FDA
approved avelumab for all patients (age 12 years or
older) with metastatic MCC, regardless of treatment
history.218 This indication was approved under accelerated approval based on response rate and duration
of response, but continued approval may be contingent on results from confirmatory trials.
Preliminary results from the Checkmate 358
phase I/II trial that were reported in a conference abstract suggest that MCC is also sensitive
to nivolumab.217 For 22 evaluable patients treated
with nivolumab for MCC and measurable disease,
ORR was 68% after a median follow-up of 26 weeks
(range, 5–35 weeks).217 Although small sample sizes
preclude meaningful statistical comparisons, ORR
was slightly higher for patients without prior systemic treatment (n=14) compared with those who had 1
or 2 prior systemic therapies (n=8): 71% versus 63%.
Based on the preliminary analyses of phase I/
II trials described previously, toxicity profiles in patients with MCC were similar for avelumab, pembrolizumab, and nivolumab, with treatment-related
adverse event (AEs) occurring in 68%–77% of patients, and grade 3 or 4 in 5%–21%.213,215–217 Immunerelated AEs were seen in <20% of patients receiving
avelumab, and were all grade 1 or 2.213,215
NCCN Recommendations for Selection of
Systemic Therapy for Distant Metastatic Disease

Clinicians should exercise independent medical
judgment in choosing the systemic therapy regimen.
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Although the NCCN Panel recognized that MCC
is a rare disease that precludes robust randomized
studies, enrollment in clinical trials is encouraged
whenever available and appropriate. Clinical trials
testing therapies shown to be effective against other
metastatic cancers (eg, melanoma) should be considered.219–223
Preliminary data demonstrates an early promising signal for anti-PD-L1 (avelumab) and antiPD-1 (pembrolizumab, nivolumab) checkpoint immunotherapy in patients with metastatic MCC and
measurable disease. Although there are no randomized comparative trials demonstrating superiority of
checkpoint immunotherapy compared with chemotherapy, checkpoint immunotherapies provide response rates similar to those previously reported for
chemotherapy and may provide greater durability of
response. Therefore avelumab, nivolumab, and pembrolizumab are included as recommended systemic
therapy options for treatment of disseminated disease, and use of cytotoxic therapies in this setting is
discouraged unless the patient has contraindications
to checkpoint immunotherapy or has experienced
relapse or progression during or after previous treatment with checkpoint immunotherapy. Of these 3
checkpoint immunotherapies (avelumab, pembrolizumab, and nivolumab) recommended by NCCN
as options for metastatic MCC, only avelumab has
been FDA-approved for use in this setting.218,224,225
The safety profiles for checkpoint immunotherapies are significantly different from cytotoxic therapies, so clinician and patient education is critical for
safe administration of checkpoint immunotherapies.
It is important to consult the prescribing information
for recommendations regarding contraindications to
checkpoint immunotherapy as well as the detection
and management of immune-related AEs.218,224,225
For patients with contraindications to checkpoint immunotherapy (including lack of durable
response), cytotoxic therapies may be considered
depending on the clinical circumstances, because
these therapies are highly toxic and unlikely to offer lasting clinical benefit for patients with disseminated MCC. Due to lack of comparative trials, the
literature is not directive regarding which cytotoxic
therapies provide superior outcomes. However, there
are data to support that MCC is chemosensitive,
although the responses are not durable. For select
cases, the multidisciplinary team may consider the

following cytotoxic options for which at least some
limited data show activity in MCC: cisplatin with or
without etoposide, carboplatin with or without etoposide, topotecan, or the CAV combination therapy
regimen (cyclophosphamide, doxorubicin [or epirubicin], and vincristine). There are no data regarding
the optimal sequence of systemic therapies. Ongoing clinical trials are testing targeted therapies (eg,
crizotinib) and other checkpoint immunotherapies
in patients with MCC.

Follow-up and Recurrence
Patterns of Recurrence and Metastases

As described previously, several large studies (n>100)
document the development of recurrence in approximately 25%–50% of all cases of MCC.5,15,18,25,26,30
Large meta-analyses have shown that at least half of
patients with MCC develop lymph node metastases
and nearly one third develop distant metastases.23–26
Smaller but more recent studies have reported similar or higher rates.27–29 Based on data from large retrospective analyses (n>100), the median time to recurrence in patients with MCC is about 8–9 months,
with 90% of the recurrences occurring within 24
months.5,30,52,129 Time to local recurrence is generally
shorter than for regional recurrence, and time to distant metastasis is longer.15,18,30,178 Distant metastases
have been shown to arise in a wide range of anatomic locations, as described in the previous section
entitled “Detection of Distant Metastatic Disease”
(see page 758). Due to the fast-growing nature of the
disease, detection of multiple distant metastases at
once is not uncommon.117
Imaging Surveillance

Retrospective studies of follow-up imaging results
have reported both local and systemic MCC recurrences detected by a variety of techniques, including
(but not limited to) MRI,117 CT,117,118,127 and FDGPET/CT120,125–127,129,133,134,137 Data on the accuracy of
different imaging techniques for follow-up surveillance is limited, because very few of these studies report whether or not the follow-up imaging findings
were histologically confirmed.118,125,126 The yield from
different imaging follow-up regimens and techniques
is also unknown, as the available retrospective studies that evaluated imaging results did not clarify the
frequency of follow-up surveillance or whether the
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patients were believed to have no evidence of disease
prior to follow-up imaging. One retrospective study
of 53 scans in 36 patients reported that FDG-PET or
FDG-PET/CT results had a high impact on management plans in 45% of patients when used for “restaging or surveillance,” defined as scans taken more
than 7 months after definitive treatment to assess
suspected relapse or ongoing response.134
Risk of Developing Secondary Cancers During
Follow-up

As will be described in the section entitled “Presence
of Secondary Malignancy” in the next update of the
complete version of the NCCN Guidelines for MCC
(to be posted at NCCN.org), patients who have had
MCC are at increased risk for a second primary malignancy—either another primary MCC, a different
skin cancer, or other types of noncutaneous malignancies.32,226–229 Large retrospective analyses have
found that 9%–19% of patients diagnosed with MCC
subsequently develop another malignancy.3,226–229
NCCN Recommendations for Follow-up

The NCCN Panel recommends close clinical followup for patients with MCC starting immediately after
diagnosis and treatment. The physical examination
should include a complete skin and complete lymph
node examination every 3 to 6 months for the first 3
years, then every 6 to 12 months thereafter. The recommended frequency of follow-up visits is purposely
broad to allow for an individualized schedule based
on the risk of recurrence, stage of disease, and other
factors such as patient anxiety and clinician preference. The panel’s recommendations for frequent
clinical exams during the first 3 years also reflect the
fact that MCC will recur in up to half of patients,
and most recurrences occur within the first few years

after diagnosis. Education regarding self-examination of the skin is useful for patients with MCC because of their increased risk for other non-melanoma
skin cancers.
Imaging studies should be performed as clinically indicated, such as in cases of emergent adenopathy or organomegaly, unexplained changes in liver
function tests, or development of new suspicious
symptoms. For high-risk patients (eg, stage IIIB or
higher, immunosuppression), routine imaging should
be considered. Recommended imaging modality options are the same as for the initial clinical workup in
patients in whom regional or distant metastases are
suspected: brain MRI with contrast and neck/chest/
abdomen/pelvis CT with contrast or whole body
FDG-PET/CT. Whole body FDG-PET/CT scans
may be useful to identify and quantify metastases, especially bone involvement. If whole body FDG-PET/
CT is not available, CT or MRI with contrast may be
used. As immunosuppressed patients are at high risk
for recurrence, more frequent follow-up may be indicated. To lower the risk of recurrence/progression,
immunosuppressive treatments should be minimized
as clinically feasible.
As described in the section entitled “MCPyV”
(see page 754), MCPyV oncoprotein antibody testing performed at initial work up may help guide surveillance.57–60 Patients who are oncoprotein antibody
seronegative at diagnosis may be at higher risk of recurrence and may benefit from more intensive surveillance.57 For patients who are seropositive at baseline, the MCPyV oncoprotein antibody test may be
a useful component of ongoing surveillance because
a rising titer can be an early indicator of recurrence.57
For discussion of treatment of recurrence, see the
complete NCCN Guidelines for MCC recommendations online at NCCN.org.
6. Youlden DR, Soyer HP, Youl PH, et al. Incidence and survival for Merkel
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