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Merkel cell carcinoma Overview

Summary
Merkel cell carcinoma (MCC) is a rare cutaneous cancer with a high risk of regional and distant metastases
and a higher case fatality rate than melanoma. The primary cutaneous tumor is typically rapidly growing but
usually asymptomatic and is often initially misdiagnosed as a benign lesion.

Key risk factors for MCC are advancing age, immunosuppression, and light skin type. Two distinct
etiologies are now recognized: exposure to ultraviolet radiation and oncogenic transformation by Merkel cell
polyomavirus (MCPyV).

Diagnosis is confirmed with skin biopsy and histopathologic evaluation including immunohistochemistry.
Occult metastasis is common, and sentinel lymph node biopsy and imaging are important tools for staging
the disease.

Management requires a multidisciplinary approach as evidence is scarce and optimal treatment is not well
established. Localized disease is managed with surgical wide local excision with or without radiation therapy.
Lymph node disease requires radiation therapy to the nodal basin or lymph node dissection or a combination
of the two, with consideration of neoadjuvant immunotherapy. For patients with stage IV metastatic disease,
enrollment in a clinical trial (if available) is the preferred option according to US and European guidelines;
otherwise, any one or a combination of immunotherapy with an immune checkpoint inhibitor, radiation
therapy, or surgery is recommended.

MCC recurs in up to half of patients; hence, ongoing monitoring is important.

Definition
Merkel cell carcinoma (MCC) is a rare, aggressive cutaneous neuroendocrine neoplasm that primarily
affects white adults, with incidence increasing with advancing age. MCC carries a high risk of recurrence
and locoregional and distant metastases.[1] The primary MCC tumor typically presents as an asymptomatic,
rapidly growing, pink-to-violaceous or skin-colored dermal or subcutaneous nodule on sun-exposed skin.[2]
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Epidemiology
MCC accounts for less than 1% of all skin cancers, with approximately 2500 cases detected annually in the
US.[3] Incidence is increasing (postulated to be as a result of an aging population and improved recognition)
and is projected to reach >5000 cases a year in the US by 2030.[4] [5] [6]

Based on available data, the highest recorded incidence of MCC globally is in Australia, where it is reported
to be as high as 2.5 per 100,000 people, followed by New Zealand with 0.96 per 100,000, then the US with
0.7 cases per 100,000 people. In Europe, incidence ranges from 0.12 to 0.6 per 100,000 people.[5] [6] [7] [8]

Incidence increases with age and is highest among those >85 years of age.[4] [5] The incidence of MCC is
higher in men than in women, with various studies reporting that 61% to 66% of cases are in men.[1] [4] [5]
[9][10] MCC is predominantly seen in white patients and is very rare in people of color.[7] There is an 8-fold
increased incidence in white individuals compared with non-Hispanic black people.[11]

An estimated 80% of MCC tumors in North America occur in people who are positive for Merkel cell
polyomavirus (MCPyV), whereas in Australia, only 24% of MCCs are estimated to be MCPyV-associated.[12]
 Australia has the highest reported prevalence of ultraviolet light-associated MCC tumors.[13]

Etiology
Risk factors include chronic ultraviolet (UV) radiation exposure, immunosuppression, advancing age, male
sex, and white skin.[14]

MCC is strongly associated with lower latitudes and high UV radiation indexes, as evidenced by MCC tumors
often arising on sun-exposed skin.[7] [13]

Immunosuppression due to hematologic malignancy, organ transplantation, immunosuppressive medication
(e.g., for autoimmune disease), decreased immune function associated with advancing age, or HIV infection
is associated with an increased risk of MCC.[15] [16] [17] MCC patients who are immunocompromised also
have an increased risk of disease recurrence.[18]

Oncogenic transformation by Merkel cell polyomavirus (MCPyV) is associated with up to 70% to 80% of MCC
tumors in the US and Europe, with lower associations in Australia.[7][12] [14] It is an oncogenic process that
requires viral integration into the host genome, resulting in inactivation of a viral replication protein.

Pathophysiology
MCC is a highly aggressive primary cutaneous neuroendocrine carcinoma with epithelial and endocrine
features. Its origin is disputed, with epidermal Merkel cell precursors, pre-B cells, pro-B cells, or dermal
fibroblasts all suggested.[7]

MCC tumorigenesis is attributed to two main etiologies with distinct molecular pathogenetic pathways:
integration of MCPyV into the host genome, or exposure to UV radiation.[7] [19]

MCPyV is a ubiquitous polyomavirus with 60% to 80% seropositivity in the US adult population.[20] MCPyV
infection is typically asymptomatic.[20] While viral infection is common, oncogenic transformation by MCPyV
is rare as it requires integration into the host genome.[20] [21] MCPyV-positive MCCs have a low tumor
mutational burden but harbor clonal integration of the virus.[7]
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Merkel cell carcinoma Theory

UV-associated MCCs, which usually occur on sun-exposed parts of the body, are characterized by a high
tumor mutational burden, with enrichment of the UV-DNA damage signature seen in MCPyV-negative MCC
tumors.[7] [22] [23] [24] [25] [26] Retinoblastoma protein and p53 are among the most significantly mutated
genes.[7]

Case history
Case history #1
An 80-year-old white man who continues to work as a farmer presents with a rapidly growing lesion on
the left forearm. Past medical history is significant for immunosuppression due to kidney transplant.
Examination reveals a 2 cm pink papulo-nodule on the left forearm. There is no associated pain, itching,
or bleeding. Skin biopsy confirms MCC, and Merkel cell polyomavirus (MCPyV) immunohistochemistry
is negative. Physical exam reveals palpable lymphadenopathy in the left axilla. Fine-needle biopsy
demonstrates metastatic MCC to the axillary lymph node basin. Staging imaging reveals no distant
disease.

Case history #2
A 75-year-old black man presents with a long-standing history of an asymptomatic 5 cm subcutaneous
mass on the buttock. On examination, there are no overlying skin changes and the lesion is not tender to
the touch. Skin biopsy confirms MCC, and MCPyV serology is positive. Physical exam reveals no clinical
adenopathy in the groin. Staging imaging shows no distant disease. Sentinel lymph node biopsy (SLNB),
undertaken at the same time as surgical excision of the primary tumor, is negative.
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Approach
MCC is a rare, aggressive cutaneous neuroendocrine malignancy that carries a high risk of metastasis to
regional lymph nodes and distant organ sites and has a higher case fatality rate than melanoma.[3] [19]
 The primary cutaneous tumor typically presents as a solitary, nonspecific, rapidly growing nodule or plaque,
generally on sun-exposed white people who are >65 years of age and/or immunosuppressed.[2] [9] [30] [31]
[32] [33] [34] [35] [36] [37] [38]

The diagnosis is confirmed with skin biopsy and histopathologic evaluation.[3] [19] [39]

Diagnosis of MCC requires a high index of suspicion, because the primary tumor lacks distinguishing
features and is usually asymptomatic.[3] Always ensure prompt biopsy of any asymptomatic nodule or plaque
that is firm, red or flesh-colored, and expanding rapidly.[2] [7]

• MCC is often initially misdiagnosed clinically as a benign lesion. In one prospective cohort study of 195
patients with MCC, 56% of lesions were presumed by the physician to be benign; the most common
incorrect diagnosis (32%) was a cyst or acneiform lesion.[2]

• The clinical differential diagnosis includes other types of skin cancer such as basal or squamous cell
carcinoma, amelanotic melanoma, or a benign skin lesion such as an epidermal inclusion cyst or a
pyogenic granuloma. Another differential diagnosis to consider would be cutaneous metastasis of a
primary visceral tumor, such as metastatic small cell lung cancer, which has similar histopathology to
MCC; immunohistochemistry, and sometimes imaging, is needed to distinguish between the two.[3]

It is important to diagnose MCC early because the 5-year overall survival for stage IV disease (distant
metastases) has been reported at just 14% to 29%, whereas the prognosis is significantly better for earlier
stages.[10] [19]

Use the mnemonic AEIOU to recall five common presenting features of MCC. The presence of three or
more should prompt suspicion of the diagnosis.[2] [40] Bear in mind that not all patients present with all five
features; of 62 patients studied, 89% met ≥3 of the AEIOU criteria, 52% met ≥4 criteria, and 7% met all 5
criteria.[2]

• Asymptomatic/lack of tenderness. One study of 195 patients with pathologically confirmed MCC found
88% of tumors were asymptomatic.[2]

• Expanding rapidly over ≤3 months.
• Immunosuppressed. Immunosuppression is an important risk factor for MCC (although it is also

important to note that most patients who develop MCC are not immunosuppressed).[30] Studies have
reported that an estimated 6% to 12% of MCC cases are associated with immunosuppression.[7] [19]

• Older than 50 years of age. The median age of MCC diagnosis is 77 years.[6] [7] [10]
• Ultraviolet (UV)-exposed site on a person with light skin. Less than 10% of MCCs occur on partially

sun-protected areas (trunk, thighs, and hair-bearing scalp) or on highly sun-protected sites (e.g.,
buttocks).[7]

History
Take a detailed history with a particular focus on:

• How long the lesion has been present, whether it has increased in size, and if any other changes
have occurred.

• Early growth of MCC lesions is typically rapid, over weeks or months.[7]

6 This PDF of the BMJ Best Practice topic is based on the web version that was last updated: Sep 20, 2024.
BMJ Best Practice topics are regularly updated and the most recent version of the topics
can be found on bestpractice.bmj.com . Use of this content is subject to our disclaimer (.

Use of this content is subject to our) . © BMJ Publishing Group Ltd 2024. All rights reserved.

https://bestpractice.bmj.com


Merkel cell carcinoma Diagnosis

• Although ulceration and bleeding are infrequent at first presentation, they might occur at
advanced stages.[7] [19]

• Any associated pain or pruritus.

• MCC is not typically tender or pruritic.
• History of UV exposure.[30]

• MCC is strongly associated with lower latitudes and a high UV radiation index.[13]
• The primary tumor typically occurs on sun-exposed skin.[7] It may sometimes be

commingled with or adjacent to other lesions caused by UV exposure.[3]
• Note that UV induction is understood to be one of the two pathogenetic pathways for MCC

development; the second pathway is associated with oncogenic transformation by Merkel cell
polyomavirus.[7]

• Immunosuppression, including any history of hematologic malignancies, HIV/AIDS, solid organ
transplant, and use of immunosuppressant medications.[30]

• MCC is strongly associated with immunosuppression, with an estimated 6% to 12% of all
patients with MCC being immunosuppressed.[7] The European Society for Medical Oncology
(ESMO) guideline states that 10% of patients with MCC are organ transplant recipients, or
have either a hematologic malignancy or human immunodeficiency virus (HIV) infection.[19]

• Other risk factors. These include:[7]

• Advancing age. The median age at diagnosis is 77 years.[6] [10] Incidence rates increase
with age; the highest incidence is reported in those ages over 85 years.[6]

• Light skin type. MCC is very rare in people who are not white.[5] [32]
• Male sex. Studies have reported that 61% to 66% of cases are in men.[1] [4] [5] [9] [10]

Physical exam
Perform a thorough examination of any suspicious lesion(s).

• The primary cutaneous MCC tumor usually presents as a solitary, firm, rapidly-growing,
erythematous or pink-to-violaceous or skin-colored papule or subcutaneous nodule.[19]

• MCC most frequently develops on the sun-exposed areas of head and neck (29% to 44%) and the
extremities (37% to 45%). Less than 10% of MCCs occur on partially sun-protected areas (trunk,
thighs, and hair-bearing scalp) or highly sun-protected areas (buttocks). Extracutaneous sites (e.g.,
vulva, vagina, oral mucosa parotid gland, nasal cavity) are very rarely involved.[7] Note that in black
and Hispanic patients, MCC more often presents on sites other than the head and neck.[41]

• MCC lesions are usually asymptomatic and not tender to the touch.[7]
• Measure the clinical size of the lesion prior to any biopsy, as the diameter of the primary tumor

will determine the T-stage. Moreover, increased clinical tumor diameter and depth are associated
with a worse prognosis.[42] The National Comprehensive Cancer Network (NCCN) guideline lists
a primary tumor >1 cm as one of several adverse risk factors for a worse outcome, warranting
different treatment recommendations.[3]

Dermoscopy for MCC is nonspecific, but can show prominent red or milky-red background color or
smaller clods of milky-red areas, polymorphous vessels, and white areas.[7] It can be particularly helpful
to use dermoscopy for patients with multiple skin lesions as MCC can sometimes be contiguous to, or
intermingled with, other skin cancers that can be more easily identified with dermoscopy.[19]
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A primary MCC tumor in an 87-year-old man who presented with
a large, fast-growing, red, eroded nodule on the right temple

From the collection of Dr Kelly Harms and Dr Alison Lee, University of Michigan; used with patient consent
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Merkel cell carcinoma Diagnosis

A rapidly-growing MCC on the right cheek of a 64-year-old man, which started as a small erythematous cyst-
like papule then developed within a few months into a larger, violaceous nodule with associated pruritus

From the collection of Dr Kelly Harms and Dr Alison Lee, University of Michigan; used with patient consent
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MCC on the left lower lip of a 68-year-old man. The asymptomatic tumor is
an ill-defined reddish-pink, scaly plaque blurring the lower vermillion of the lip

From the collection of Dr Kelly Harms and Dr Alison Lee, University of Michigan; used with patient consent
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Merkel cell carcinoma Diagnosis

Primary MCC on the right frontal scalp (asterisk) of a 73-year-old man, with a biopsy scar of
an in-transit metastasis (arrow). The primary tumor initially presented as an asymptomatic,

fast-growing subcutaneous nodule that was misdiagnosed as an epidermoid cyst
From the collection of Dr Kelly Harms and Dr Alison Lee, University of Michigan; used with patient consent
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MCC presenting as a well-defined, rapidly growing, asymptomatic, brightly violaceous nodule
on the left cheek of a 71-year-old man. The patient developed a golf-ball sized subcutaneous
mass in the left parotid (original biopsy site marked with blue ink, subcutaneous metastasis

marked with arrow). Fine needle aspiration of the mass in the left parotid gland confirmed MCC
From the collection of Dr Kelly Harms and Dr Alison Lee, University of Michigan; used with patient consent
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Merkel cell carcinoma Diagnosis

A 2 cm red, nodular MCC with varied vessel patterns on the right upper arm of an 80-year-old man
From the collection of Dr Kelly Harms and Dr Alison Lee, University of Michigan; used with patient consent
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MCC on the right posterior ankle of a 66-year-old African-American man, which presented
as a subtle 1.5 cm subcutaneous nodule without overlying epidermal changes. This
can often be confused with benign entities such as an epidermal cyst or a lipoma

From the collection of Dr Kelly Harms and Dr Alison Lee, University of Michigan; used with patient consent
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Merkel cell carcinoma Diagnosis

A 2x3 cm MCC lesion in a white man aged in his late 60s who had a history of taking
immunosuppressive medication for psoriasis. The nodule was violaceous with central
ulceration, tan crusting, and serous drainage. Note that ulceration is unusual in MCC
Tomtschik J et al. BMJ Case Reports CP 2022; 15: e249288; used with permission

Biopsy
Any nontender nodule with nonspecific morphology that is fast growing should be biopsied rather than
monitored.[7]

• Skin biopsy confirms the diagnosis and provides prognostic information.
• Ensure the clinical size of the lesion is measured prior to biopsy as this has implications for the T-

staging, prognosis, and recommended treatment pathway.[3] [42]
A punch, incisional, or excisional biopsy should be performed on any suspicious lesion.[3] [7] [39] [43]
 The most appropriate method will depend on the size and location of the tumor.

• Immunohistochemistry (IHC) must be used in conjunction with hematoxylin and eosin (H&E)
for confirmation of the diagnosis and to rule out histologic mimics (most notably other small cell
tumors, including basal cell carcinoma, small cell lung cancer, and small cell melanoma).[3] [7] [29]
[39] [43] Staining that is positive for cytokeratin 20 (CK20) and negative for thyroid transcription
factor (TTF-1) is usually considered sufficient to confirm the MCC diagnosis, although variations are
sometimes reported.[3]
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• H&E typically shows a dermally-based tumor of small round blue cells with hyperchromatic nuclei, a
"salt and pepper" chromatin pattern, and high mitotic activity.[7][40] [43]

Histologic features of MCC from biopsy of a primary tumor. Image B shows small round blue cells and image C
shows characteristic nuclei, finely granular and dusty “salt and pepper” chromatin, and abundant mitotic figures

Mauzo SH et al. J Clin Pathol 2016; 69: 382-90; used with permission

Subsequent diagnostic workup
Once the diagnosis of MCC is confirmed, consult with the multidisciplinary team.[3] [7] Clinical exam and
initial imaging studies (if indicated) are used to make an initial determination of the clinical N-stage and M-
stage, which then determines the recommended approach to pathologic evaluation of lymph nodes.[3]

Staging
Initial staging involves a complete examination of the patient's skin and palpation of lymph nodes, which
may reveal clinical signs of metastatic disease.[2] [3] [7] [19][29] [44]

• Clinical size of the primary tumor lesion, as measured prior to biopsy, is needed for T-staging.[45]
• MCC presents with a primary tumor without regional metastases in 65.4% of cases. However, it has

a high risk of loco-regional metastasis, and presents with nodal and distant metastasis in 26.3%
and 8.3% of patients, respectively.[10]

• Cutaneous satellite or in-transit metastases present as smaller papules or nodules surrounding
the primary tumor. In-transit metastases are defined as lesions that are discontinuous from the
primary tumor, located between the primary tumor and the draining regional nodal basin or distal
to the primary tumor site.[3] Regional lymph node metastases present as enlarged lymph nodes or
masses in the draining nodal lymph node basin.

• In addition, MCC can present with clinically detectable metastatic disease in a lymph node without
a primary tumor (unknown primary MCC).[35] [46] [47] Around 11% of patients with MCC have no
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identifiable primary lesion.[19] These patients have significantly higher survival rates compared with
those who have a similar extent of disease but with a known primary lesion.[29]

Histopathologic confirmation of metastatic disease with biopsy is recommended.[3] [7] [48]

• A skin biopsy should be performed on suspected satellite/in-transit metastases.[3] [7]
• Fine-needle aspiration (FNA) or core biopsy should be performed on suspected lymph node

metastases.[3] [7]

Imaging
Imaging is recommended for most cases of MCC to evaluate for regional lymph node metastases and
distant disease and for staging of the disease.[3] [44]

• This is because occult metastatic disease has been detected in 12% to 20% of patients who
presented with no suspicious findings on history and examination.[3] [48]

• Data indicate that whole-body fluorodeoxyglucose-positron emission tomography (FDG-PET) with
fused axial imaging is the most reliable method for detecting occult metastatic MCC at baseline.[49]
[50] It is therefore recommended as the preferred cross-sectional imaging modality, if available, to
assess local and distant disease.[3] [19]

• An acceptable alternative is CT with contrast of chest/abdomen/pelvis (and neck if the primary
tumor is on the head/neck).[3] [19]

• Use MRI of the brain with or without contrast if there is clinical suspicion of brain metastases (e.g.,
if the patient has neurologic symptoms).[3]

• European guidelines recommend ultrasound of the regional lymph nodes in patients with clinical
stage I or II disease to further evaluate for regional lymph node involvement.[19]

Imaging is also an important tool to evaluate for underlying, noncutaneous, visceral neuroendocrine tumor
mimics such as small cell lung cancer that may have metastasized to the dermis.

Sentinel lymph node biopsy (SLNB)
SLNB is recommended for any patient who presents without detectable metastatic disease and who is a
candidate for surgery.[19][33] [34] [35] [42] [44] [51] It is performed prior to, or at the time of, excision of
the primary tumor.[3] [7]

• SLNB is the most reliable tool to identify subclinical metastatic disease in the regional nodal
basin.[3] [7]

• SLNB has been demonstrated to detect lymph node spread in up to one third of patients who would
have otherwise been staged as node-negative.[52]

Merkel cell polyomavirus (MCPyV) serology
Consider baseline serum testing of antibodies to MCPyV (AMERK test), if available.[3] Virus-positive
MCC is one of two subtypes of the disease and carries a better prognosis than UV-induced MCC.[7]

• The AMERK test can be considered as part of initial workup, and if used, should be undertaken
within 3 months of initial treatment.[3]

• A proportion of patients with MCC caused by MCPyV develop antibodies to MCPyV
oncoproteins.[53] In these patients, antibody titers can be monitored to detect changes in MCC
disease burden.[53] [54]

• Among those who are seropositive, titers are expected to decrease after the elimination of clinically
evident disease, hence a rising titer may be an early indicator of recurrent disease. Consider re-
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testing every 3 months for surveillance, to detect recurrence and to help determine frequency of
radiologic imaging.[53] [54]

• Among those who are seronegative, more intensive surveillance is indicated as virus-negative
patients have a worse prognosis.[3] [7]

Integration of MCPyV into the host genome is associated with up to 70% to 80% of MCC tumors in North
America and Europe. The proportion of virus-positive cases is lower in Australia, where the UV index is
higher.[7][12] [14] [19]

• MCPyV is a ubiquitous virus, with seroprevalence in the adult population of 60% to 80%.[20]
 Oncogenic transformation by MCPyV is a rare event and requires viral integration into the host
genome, resulting in inactivation of a viral replication protein.

Emerging test
Circulating tumor DNA (ctDNA) analysis, which measures circulating cell-free DNA from tumor cells, is
an emerging blood test for molecular disease monitoring of different cancers, including MCC.[55] [56]
 Additional studies are needed to further define its role in MCC.

History and exam
Key diagnostic factors
firm, nontender, red or pink-to-violaceous or skin-colored papule or
subcutaneous nodule (common)
• The primary cutaneous MCC tumor usually presents as a solitary, firm, erythematous or pink-to-

violaceous or skin-colored papule or subcutaneous nodule, typically on sun-exposed skin.[7] [19]
• MCC lesions most frequently develop on the sun-exposed areas of head and neck (29% to 44%) and

the extremities (37% to 45%). Less than 10% of MCCs occur on partially sun-protected areas (trunk,
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Merkel cell carcinoma Diagnosis

thighs, and hair-bearing scalp) or highly sun-protected areas (buttocks). Extracutaneous sites (e.g.,
vulva, vagina, oral mucosa, parotid gland, nasal cavity) are very rarely involved.

• MCC lesions are typically asymptomatic and not tender to the touch.[7] One study of 195 patients with
pathologically confirmed MCC found 88% of tumors were asymptomatic.[2]

•

A primary MCC tumor in an 87-year-old man who presented with
a large, fast-growing, red, eroded nodule on the right temple

From the collection of Dr Kelly Harms and Dr Alison Lee, University of Michigan; used with patient consent
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MCC on the left lower lip of a 68-year-old man. The asymptomatic tumor is
an ill-defined reddish-pink, scaly plaque blurring the lower vermillion of the lip

From the collection of Dr Kelly Harms and Dr Alison Lee, University of Michigan; used with patient consent
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A 2 cm red, nodular MCC with varied vessel patterns on the right upper arm of an 80-year-old man
From the collection of Dr Kelly Harms and Dr Alison Lee, University of Michigan; used with patient consent

• For further clinical images of MCC, see Diagnosis approach .

rapidly growing lesion (common)
• The primary MCC tumor typically grows rapidly over the first 3 months.[2]

Other diagnostic factors
enlarged lymph nodes (common)
• Regional lymph node metastases present as enlarged lymph nodes or masses in the draining nodal

lymph node basin.
• Rarely, MCC can present with clinically detectable disease in a lymph node without a primary tumor

(unknown primary MCC).[35] [46] [47]

ulceration or bleeding cutaneous lesion (uncommon)
• Ulceration and bleeding are infrequent at first presentation of MCC but might occur at advanced

stages.[7] [19]

small papules or nodules surrounding a primary lesion (uncommon)
• Cutaneous satellite or in-transit metastases present as smaller papules or nodules surrounding the

primary tumor.

Risk factors
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Strong
cumulative ultraviolet (UV) exposure
• UV-mediated DNA damage is a significant risk factor for MCC.
• MCC is strongly associated with lower latitudes and high UV radiation indexes.[13] The primary tumor

typically occurs on sun-exposed skin.[2] [7]
• MCC tumors that do not harbor integration of Merkel cell polyomavirus (MCPyV) demonstrate a

high burden of UV-signature mutations, and UV-mediated DNA damage is considered a pathogenic
mechanism of MCC tumorigenesis.[22] [23]

immunosuppression
• MCC is strongly associated with immunosuppression, with an estimated 6% to 12% of all patients with

MCC being immunosuppressed.[7] [19]
• There is a greater than 34-fold increased risk of MCC in patients with chronic lymphocytic leukemia

(CLL).[15] [17] Patients with solid organ transplantation have a 23% increased risk of MCC.[16] [27]
 Other immunosuppression mechanisms, such as human immunodeficiency virus (HIV) infection and
use of immunosuppressive medications, have also been associated with a higher risk of developing
MCC.[7] [28]

• The European Society for Medical Oncology (ESMO) guideline states that 10% of patients with MCC
are organ transplant recipients, or have either a hematologic malignancy or HIV infection.[19]

advancing age
• The median age of MCC diagnosis is 77 years.[6] [7] [10] Incidence rates increase sharply with age,

and the highest incidence is reported in those ages over 85 years.[4] [5] [7]

male sex
• There is a higher incidence in men than in women.[7] Studies have reported that 61% to 66% of cases

are in men.[1] [4][5] [9] [10]

white skin
• MCC is predominantly seen in white patients and is very rare in people of color.[7] There is an 8-fold

increased incidence in white individuals compared with non-Hispanic black people.[11]

Merkel cell polyomavirus (MCPyV) infection with oncogenic transformation
• Oncogenic transformation by MCPyV is a key risk factor for MCC.[29] MCPyV is a ubiquitous virus,

with seroprevalence in the adult population of 60% to 80%.[20] Oncogenic transformation by MCPyV
is a rare event and requires viral integration into the host genome, resulting in inactivation of a viral
replication protein. MCPyV is associated with up to 70% to 80% of MCC tumors in North America and
Europe, with lower associations in Australia, where a higher proportion of cases are associated with
UV exposure.[7] [12] [14]
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Tests
1st test to order

Test Result
biopsy and histopathologic assessment

• Skin biopsy confirms the diagnosis and provides prognostic
information. Any nontender cutaneous nodule with nonspecific
morphology that is fast growing should be biopsied rather than
monitored.[7]

• A punch, incisional, or excisional biopsy should be performed on any
suspicious lesion.[3] [7] [39] [43] The most appropriate method will
depend on the size and location of the tumor.

• Immunohistochemistry (IHC) must be used in conjunction with
hematoxylin and eosin (H&E) for confirmation of the diagnosis and
to rule out histologic mimics (most notably, other small cell tumors,
including basal cell carcinoma, small cell lung cancer, and small cell
melanoma).[3] [7] [29] [39] [43]

• Cytokeratin 20 (CK20) positivity and thyroid transcription factor
(TTF-1) negativity is characteristic of MCC, although variations are
reported. MCC also stains positive for epithelial markers AE1/AE3,
and CAM5.2, and for neuroendocrine markers such as neuron-
specific enolase (NSE), synaptophysin, CD56, and chromogranin
A. MCPyV large T expression is a specific but not wholly sensitive
marker.

• In addition to TTF-1 negativity, MCC is negative for S-100 and
HMB-45, cytokeratin 7, carcinoembryonic antigen (CEA), leukocyte
common antigen, and lymphoma-specific lymphocytic markers.

•

Histologic features of MCC from biopsy of a primary
tumor. Image B shows small round blue cells and image
C shows characteristic nuclei, finely granular and dusty

“salt and pepper” chromatin, and abundant mitotic figures
Mauzo SH et al. J Clin Pathol 2016; 69: 382-90; used with permission

H&E: dermally-based
tumor of small round blue
cells with hyperchromatic
nuclei, "salt and pepper"
chromatin pattern, and
high mitotic activity;
confirmatory IHC stains
distinguish MCC from
histopathologic mimics

dermoscopy
• Dermoscopy can be useful in raising suspicion of malignancy,

although the dermoscopic pattern of MCC is nonspecific.[7] It can be
particularly helpful for patients with multiple skin lesions as MCC can

may show prominent red
or milky-red background
color or smaller clods
of milky-red areas,
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Test Result
sometimes be contiguous to, or intermingled with, other skin cancers
that can be more easily identified with dermoscopy.[19]

polymorphous vessels,
and white areas
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Other tests to consider

Test Result
lymph node ultrasound

• European guidelines recommend ultrasound of the regional lymph
nodes in patients with clinical stage I or II disease to further evaluate
for regional lymph node involvement.[19]

may show regional
disease

whole-body PET scan
• After confirmation of the diagnosis of MCC, imaging is recommended

for most patients to evaluate for regional lymph node metastases and
distant disease and for staging of the disease.[3] [44]

• Data indicate that whole-body fluorodeoxyglucose-positron emission
tomography (FDG-PET) with fused axial imaging is the most reliable
method for detecting occult metastatic MCC at baseline.[49] [50] It
is therefore recommended as the preferred cross-sectional imaging
modality, if available, to assess local and distant disease.[3] [19]

may show metastases

CT scan with contrast chest/abdomen/pelvis (± neck)
• A CT scan with contrast of chest/abdomen/pelvis (and neck if the

primary tumor is on the head/neck) is an acceptable alternative to
FDG-PET for evaluation of regional lymph node metastases and
distant disease.[3] [19]

may show metastases

brain MRI
• MRI of the brain (with or without contrast) is recommended if there is

clinical suspicion of brain metastases (e.g., neurologic symptoms).[3]

may show metastases

fine-needle aspiration or core biopsy
• Perform in any patient with MCC who has a clinically enlarged lymph

node concerning for metastatic disease.[3] [7]

may show metastases

sentinel lymph node biopsy (SLNB)
• In patients presenting without detectable metastatic disease, use

SLNB to identify subclinical metastatic disease in the regional nodal
basin.[33] [34] [35] [42] [44] [51]

• SLNB should be performed prior to or at the time of excision of the
primary tumor.[3] [7]

• SLNB has been demonstrated to detect lymph node spread in up
to one third of patients who would have otherwise been staged as
clinically node-negative.[52]

may show metastases

Merkel cell polyomavirus serology
• Consider baseline serum testing of antibodies to MCPyV (AMERK

test) as part of initial workup, if available.[3] If used, this should be
undertaken within 3 months of initial treatment.

• Results may guide subsequent surveillance; antibody titers can
be monitored to help detect disease recurrence in those who are
seropositive, whereas those who are seronegative have a worse
prognosis and may need more intensive surveillance.[3]

• In seropositive patients, consider re-testing every 3 months for
surveillance, to detect recurrence and to help determine frequency
of radiologic imaging.[53] [54] Rise of antibody titer correlates with
disease recurrence and fall of antibody titer correlates with treatment
effect.[54] Two consecutive increasing titers of more than 20% have
a positive predictive value for disease recurrence of 99%; decrease

positive result indicates
oncogenic transformation
by MCPyV; post-treatment
decreased oncoprotein
antibody titer may
indicate positive
response; increasing
titer may indicate disease
recurrence
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Test Result
by 20% has a 99% negative predictive value for clinically detectable
disease.[53] [54]

Emerging tests

Test Result
circulating tumor DNA (ctDNA) analysis

• ctDNA is a blood test that measures circulating cell-free DNA from
tumor cells, thereby offering molecular disease monitoring of different
cancers, including MCC. ctDNA for MCC is an emerging area of
interest for disease monitoring with few published data.[55] [56]

may detect minimal
residual MCC ctDNA
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Differentials

Condition Differentiating signs /
symptoms

Differentiating tests

Basal cell carcinoma
(BCC)

• • Slow growing.
• Presents as pearly

papules or plaques
with rolled borders,
telangiectasias, and
ulceration when
tumors become larger.

• • Dermoscopy: crisp
and well-defined
arborizing vessels,
spoke wheel-like
pigment clods
and maple leaf
structures, milky-white
background.[57]

• Histopathology:
hematoxylin and
eosin (H&E) features
consistent with BCC
include basaloid
tumor with peripheral
palisading, clefting,
and distinctive stroma.

Squamous cell carcinoma
(SCC) of the skin

• • Typically grows more
slowly, although
keratoacanthoma is a
fast-growing variant.

• Hyperkeratotic scale
is more common in
cutaneous SCCs
compared with
MCC.[58] [59]

• • Dermoscopy:
white circles and
glomeruloid vessels.

• Histopathology: H&E
features consistent
with SCC include
atypical squamous
cells infiltrating into
dermis.

Amelanotic/
hypomelanotic melanoma

• • Younger age
of presentation
compared with MCC.
More than two-thirds
of melanoma cases in
the California Cancer
Registry over a 15-
year period occurred
in people younger
than 70 years, with
a median age of 57
years.[60]

• Occurs more
frequently on the trunk
than MCC.[60]

• • Dermoscopy:
hypomelanotic
melanoma can show
pigmented structures
or blue-gray veil.[61]

• Histopathology: skin
biopsy with H&E
features diagnostic
of melanoma (e.g.,
severely cytologically
atypical melanocytes,
with an asymmetric
growth pattern,
Pagetoid spread of
melanocytes, and
confluent growth with
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Condition Differentiating signs /
symptoms

Differentiating tests

a loss of the normal
nested pattern).
Immunohistochemical
markers for
melanocytic lesions
include S100, HMB45,
Sox10, and MelanA.

Cutaneous metastasis
of small cell lung
carcinoma (SCLC)
or other pulmonary
neuroendocrine tumor

• • Favors the scalp or
trunk.[62] [63]

• Typically accompanied
by respiratory
symptoms.

• • Immunohistochemistry:
SCLC is generally
positive for TTF-1 and
CK7, and negative for
CK20.[43]

• Imaging: mass or
adenopathy on chest
CT.[3]

Cutaneous metastasis
of other nonpulmonary
visceral neuroendocrine
tumor (gastrointestinal,
mammary, urothelial/
renal, pancreatic)

• • In one case
series, metastatic
neuroendocrine
tumors were
characterized by a
single well-defined
nodular neoplasm
in the dermis and
subcutis.[63]

• Another study
of 14 patients
showed the most
common locations for
metastasis were the
head and neck (n=7),
chest, and breast
(n=4).[64]

• • Broad
immunohistochemistry
panel including CK20,
TTF-1, neurofilament
(NF), CK7, CDX2,
GATA-3, SATB2,
and progesterone
receptors.[64] [65]
 Gastrointestinal:
positive for CDX2,
negative for CK20,
TTF-1, NF. Appendix
and rectum:
positive for SATB2,
negative for TTF-1.
Breast/mammary
and urothelium:
positive for GATA 3.
Pancreatic: positive for
progesterone receptor
(PR), negative for
SATB2.

• Imaging: complete
radiologic imaging
with clinical correlation
to identify a
noncutaneous primary
neuroendocrine
tumor.[64]

Epidermal inclusion cyst • • Fluctuant nodules
that can be found on
the head, neck, and
upper torso, often

• • Often a clinical
diagnosis, based on
history and physical
exam.
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Condition Differentiating signs /
symptoms

Differentiating tests

with a central opening
(punctum).[66] [67]

• Inflamed cysts are
often painful.

• Histopathology:
cystic structure
with a cell wall that
has a granular
layer and is filled
with keratinaceous
material.[67]

Pyogenic granuloma • • Raised (exophytic),
red papule that
is friable, with a
collarette of scale that
bleeds easily.

• Commonly on
sites of trauma,
such as the face,
hands, or mucous
membranes.[68]

• • Often a clinical
diagnosis.

• Dermoscopy: milky-
red areas, but often
with a base with a
collarette of scale.[68]

• Histopathology: a
lobular lesion with
many capillaries made
up of bland endothelial
cells.[68]

Criteria
Histopathologic classification

• Hematoxylin and eosin (H&E) staining demonstrates a dermal tumor of small round blue cells.
• Immunohistochemistry should be used to exclude mimics:

• Positive staining with CK20 (membranous or paranuclear dot pattern) and negative staining with
thyroid transcription factor 1 (TTF-1) may be sufficient to confirm MCC.

• Additional immunophenotyping with neuroendocrine markers or for MCPyV may be helpful.
• The College of American Pathologists (CAP) recommends a synoptic report including tumor depth in

mm, tumor-infiltrating lymphocytes, tumor growth pattern, and presence of a second malignancy within
the specimen, among other features.[39] [69]

American Joint Committee on Cancer (AJCC) TNM staging system
(8th edition)[70]
The AJCC staging system describes the extent of disease based on the following anatomic factors: size
and extent of the primary tumor (T); regional lymph node involvement (N) (assessed clinically [cN] and
pathologically [pN]); and presence or absence of distant metastases (M).
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Approach
Owing to the aggressive nature of MCC and the scarcity of evidence to guide management, optimal
treatment is not well established. A multidisciplinary approach to care coordination is recommended and
requires the expertise of pertinent specialties, including:[3] [7] [29] [30] [40]

• Dermatologists/dermato-oncologists
• Surgeons (dermatologic surgeons, head and neck surgeons, surgical oncologists, and/or plastic

surgeons)
• Radiation oncologists
• Medical oncologists
• Pathologists.

As with all cancers, the National Comprehensive Cancer Network (NCCN) encourages participation in
available clinical trials.[3]

The most suitable treatment depends on staging according to the 8th Edition of the American Joint
Committee on Cancer (AJCC8). Patients may present with localized disease (cN0), clinically detected
regional disease (cN1, cN2, or cN3), or disseminated disease (M1).

Immunocompromised patients
For patients who are immunocompromised, it is important to reduce any immunosuppressive treatments
as clinically feasible, in consultation with the relevant managing physician.[3] [7] More frequent follow-up
may be indicated for patients who are immunosuppressed.[3]

• Immunosuppression in MCC is associated with an increased risk of recurrence and poorer
outcomes.[18] [27] [76] [77]

Localized disease
In patients who present with localized disease (AJCC8 clinical stage I or II: i.e., T-any cN0 M0) that is
surgically resectable, the recommendation is for concomitant management of the primary tumor and
staging of the lymph node basin with sentinel lymph node biopsy (SLNB).[3] [19][40] [44]

• First-line treatment for the primary MCC tumor is surgical wide local excision to remove the lesion
with histologically clear margins. Postoperative radiation therapy may be appropriate to manage
a positive histologic margin or narrow (<1 cm) surgical margin, or to decrease the risk of local
recurrence, based upon the clinical size of the primary tumor (>1 cm) and/or other adverse risk
factors.[3]

• It is imperative to identify occult lymph node metastases in patients with early-stage localized
disease. SLNB is recommended to be performed at the time of, or prior to, wide local excision of
the primary tumor to stage the nodal basin.[1] [3][7] [19][35] [51]

• Adjuvant systemic therapy is not recommended outside of a clinical trial for this patient group.[3]
• After initial treatment, the patient should be monitored for disease recurrence with clinical

surveillance and imaging studies as indicated.[3] [7] [29] If there are clear margins and no
risk factors present, observation may be appropriate, with regular follow-up to monitor for
recurrence.[3] See Monitoring below.

Surgical wide local excision of the primary tumor
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There is a lack of consensus regarding the ideal surgical margin due to a paucity of evidence; therefore,
multidisciplinary consultation and local guidelines should steer the approach.

The National Comprehensive Cancer Network (NCCN) recommends a 1-2 cm margin while noting that
surgical margins should be balanced with the morbidity associated with surgery.[3]

• For clear margins in a patient with no adverse risk factors, observation can be considered.
• For microscopically positive margins, adjuvant radiation therapy is preferred over re-excision +/-

adjuvant radiation.
• For narrow clinical margin (<1 cm) and/or the presence of additional risk factors, excision should

be followed by adjuvant radiation therapy. Relevant risk factors include: tumor size (primary tumor
>1 cm); immunosuppressed state (chronic T-cell immunosuppression, HIV, chronic lymphocytic
leukemia (CLL), solid organ transplant); tumor location (head/neck primary site); presence of
lymphovascular invasion (LVI).

• If adjuvant radiation therapy is indicated, this should be initiated as soon as wound healing
permits.[3] A delay > 8 weeks in starting radiation therapy has been associated with worse
outcomes.[78]

European guidelines recommend a 1-2 cm margin. If this is difficult or not feasible (e.g., in cosmetically
sensitive locations such as the face or in proximity to joints), a narrower margin of 0.5 to 1.0 cm with
adjuvant radiation therapy may be acceptable.[7] [19]

• Adjuvant radiation therapy to the tumor bed is recommended for tumors ≥1 cm and/or with negative
prognostic features.

In selected patients (e.g., for sensitive areas such as the head and neck), a tissue-sparing approach
such as Mohs or another form of peripheral and deep en face margin assessment (PDEMA) may be
appropriate in place of wide local excision.[3][7] [19]

Sentinel lymph node biopsy (SLNB)
SLNB is an important staging tool, and every effort must be made to coordinate surgical management so
that it can be performed before, or at the same time as, excision of the primary tumor.[3] [19]

• SLNB has been demonstrated to detect occult spread to the lymph node basin in up to one third of
patients who have no clinical evidence of node disease and would therefore have otherwise been
staged as node-negative.[52]

• Patients found to have occult lymph node disease on SLNB are upstaged to stage IIIA.

Unresectable primary tumor
In patients with locally advanced MCC for whom curative surgery and curative radiation therapy are not
feasible, multidisciplinary consultation should inform management.[3] [7] [29]

• In patients who are candidates for surgery, neoadjuvant nivolumab may be considered prior to
excision and SLNB.[3] [19] If progression on nivolumab means surgery is not feasible, radiation
therapy may be considered.[3]

• In nonsurgical candidates (due to tumor characteristics or comorbidities), the tumor may be treated
with radiation therapy.[3] [19] [29]

Regional disease
For those with regional disease, management differs depending on whether the lymph node disease is
occult or clinically detectable.
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Stage IIIA patients are those who present with occult lymph node metastasis, as confirmed by a positive
SLNB during management of the primary tumor.

Stage IIIB covers patients who have clinically palpable/radiologically detected lymph node metastasis
and/or in-transit disease but no distant metastatic disease. Lymph node metastasis is pathologically
confirmed by fine-needle aspiration or core biopsy of the draining nodal basin with appropriate
immunohistochemistry panel. In-transit metastasis is confirmed by skin biopsy.[3]

AJCC8 stage IIIA disease
For patients with SLNB-positive stage IIIA disease (i.e., with identified occult lymph node metastasis),
treatment of the nodal basin is recommended along with baseline imaging studies to screen for distant
metastases if not already performed. Multidisciplinary consultation should be sought.[3] [7]

For treatment of the nodal basin, the NCCN recommends:[3]

• Radiation therapy to the nodal basin or
• Lymph node dissection, which can be combined with adjuvant radiation therapy when indicated

(e.g., for multiple involved nodes and/or in the presence of extranodal extension [ENE]).
The European Society for Medical Oncology (ESMO) recommends:[19]

• Adjuvant radiation therapy alone as an option or complete lymph node dissection with adjuvant
radiation therapy, with the decision made following multidisciplinary team discussion.

• Consideration of entry into a clinical trial for neoadjuvant or adjuvant systemic therapy is also
recommended, if available.

AJCC8 stage IIIB
Multidisciplinary consultation is recommended for any individual with stage IIIB disease.[3] [7] Patients
with stage IIIB disease have a primary tumor together with one of the following:[45]

• Metastases to the draining lymph node basin (clinically/radiologically detected and pathologically
confirmed), without in-transit disease (stage pN1b). In this group, the primary tumor is managed in
the same way as for stages I/II.

• In-transit metastasis without lymph node disease (stage pN2).
• Both lymph node metastasis (clinically/radiologically detected and pathologically confirmed) and in-

transit disease (stage pN3).
For management of the metastatic draining nodal basin in patients with stage IIIB MCC, the NCCN
recommends:[3]

• Lymph node dissection with postoperative radiation therapy (preferred, although either dissection or
radiation therapy alone may also be used).

• Clinical trial enrollment, if available.
• Consideration of neoadjuvant systemic immunotherapy prior to surgery, based upon

multidisciplinary recommendations (e.g., nivolumab).
In Europe, ESMO recommends a multidisciplinary team discussion to determine the best therapy options.
Entry into a clinical trial is preferred. Surgical options include complete regional lymph node dissection
with postoperative radiation therapy (or definitive radiation therapy in patients who are not surgical
candidates).[7] [19]
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• The ESMO guideline also recommends consideration of entry into a clinical trial of adjuvant or
neoadjuvant immunotherapy, if available, on the basis that neither adjuvant radiation therapy
nor adjuvant chemotherapy has been found to have any statistically significant impact on overall
survival.[19]

Stage III: in-transit disease
For management of in-transit disease (pN2/3), various factors will determine the most appropriate
approach, including a decision on whether the disease is resectable. There is a lack of evidence to direct
care in this scenario. The NCCN recommends multidisciplinary consultation for consideration of:[3]

• Clinical trial enrollment, if available
• Surgery and/or radiation therapy
• Case-by-case consideration of systemic therapy, according to clinical judgment, if neither curative

surgery nor radiation therapy is feasible. In practice, this scenario would generally be managed in
the same way as stage IV disease.

The European guideline from ESMO recommends surgery and/or radiation therapy or entry into a clinical
trial for patients with in-transit disease, but recommends against adjuvant chemotherapy.[19]

Unknown primary MCC
Patients with MCC with unknown primary site present with a clinically identified, pathologically confirmed
MCC metastasis to a lymph node without a primary MCC tumor.

• In AJCC8, these patients were downstaged to IIIA (T0pN1bM0) as their prognosis aligns with the
prognosis for patients with occult lymph node metastasis.[10][35] [45] [46] [47][70]

• Multidisciplinary consultation will guide the preferred treatment approach in these patients, with
modalities including node dissection with or without radiation therapy.[3] [7]

Distant metastatic disease
Note that local protocols for metastatic MCC vary between countries and institutions, and the
management plan for each individual is agreed on a case-by-case basis following discussion among the
multidisciplinary team.

For disseminated metastatic MCC (AJCC8 stage IV), multidisciplinary consultation is recommended
together with comprehensive imaging.[3] [7] [29]

The recommended approach to these patients (according to both US and European guidelines) is one of
the following:[3][7] [19] [29]

• Enrollment in a clinical trial, if available (preferred) or
• Any one of, or a combination of, the following therapies:

• Systemic immunotherapy with a PD-1/programmed death-ligand 1 (PD-L1) inhibitor
(preferred agents include avelumab, pembrolizumab, nivolumab, and retifanlimab).[3] [29]

• For patients who have contraindications to immune checkpoint inhibitors, systemic
chemotherapy with cisplatin or carboplatin with or without etoposide, topotecan monotherapy,
or cyclophosphamide plus doxorubicin (or epirubicin) plus vincristine (CAV) can be
considered.[3]

• Radiation therapy.
• Surgery.
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• Note that systemic therapy and radiation therapy are the primary options in most
patients, with surgery reserved for selective circumstances (e.g., for resection of
oligometastases or symptomatic lesions).[3]

• Best supportive care

• Depending on the extent of the disease and other individual patient circumstances, palliative
care alone may be the most appropriate option for some patients, which may include
radiation or systemic therapy.

Monitoring
Follow-up should aim to:[7]

• Detect recurrence early
• Detect second primary cancers at an early stage
• Manage adverse effects of local or systemic treatment.

MCC will recur in up to half of patients.[3] Recurrence risk is highest within the first year, with most
recurrences occurring within 3 years.[79] [80] If baseline AMERK testing for antibodies to Merkel cell
polyomavirus (MCPyV) was available and showed the patient was seropositive, antibody titers can be
monitored to help detect disease recurrence.[3][53] [54] For more detail, see Diagnosis approach .

The NCCN recommends that follow-up visits should include:[3]

• Physical exam including complete skin and complete lymph node exam every 3-6 months for 3
years and every 6-12 months thereafter. The precise frequency can be individualized according to
risk of recurrence and stage of disease.

• Imaging and other studies as clinically indicated, with routine imaging surveillance considered for
those at high risk (e.g., immunosuppression, advancing age, stage II–IV disease, men, non-sentinel
lymph node metastases, Merkel cell polyomavirus [MCPyV]-negative status).

The ESMO guideline recommends:[19]

• Follow-up exams for all radically treated patients every 3-6 months for the first 3 years, and then
every 6 months up to year 5; thereafter a lifelong annual general physical exam, including a
complete skin check-up.

• Routine cross-sectional imaging may be appropriate in higher-risk patients.
Patients with MCC should be advised to perform self-examination of skin and lymph nodes every
month.[29]

• ESMO recommends patient education for self-examination of the whole skin because patients with
a history of MCC have a higher risk of developing another skin cancer.[19]
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Treatment algorithm overview
Please note that formulations/routes and doses may differ between drug names and brands, drug
formularies, or locations. Treatment recommendations are specific to patient groups: see disclaimer

Acute ( summary )
localized disease: stage I or II (T-any
cN0 M0)

surgically resectable 1st surgical wide local excision ± radiation
therapy to tumor bed

plus sentinel lymph node biopsy (SLNB)

adjunct reduction of any immunosuppressive
treatment for another condition

curative surgery/curative
radiation therapy not
initially feasible and
surgical candidate

1st multidisciplinary team consideration of
neoadjuvant immunotherapy plus surgery
and sentinel lymph node biopsy (SLNB)

adjunct reduction of any immunosuppressive
treatment for another condition

curative surgery/curative
radiation therapy not
feasible and nonsurgical
candidate

1st radiation therapy

adjunct reduction of any immunosuppressive
treatment for another condition

regional disease: stage IIIA

1st radiation therapy to nodal basin and/or
lymph node dissection

adjunct reduction of any immunosuppressive
treatment for another condition

regional disease: unknown primary
tumor with clinically apparent nodal
disease

1st lymph node dissection ± radiation therapy

adjunct reduction of any immunosuppressive
treatment for another condition

regional disease: stage IIIB

with lymph node
metastasis but no in-
transit disease (pN1b)

1st lymph node dissection and radiation
therapy to nodal basin ± neoadjuvant
immunotherapy
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Acute ( summary )
plus surgical wide local excision of primary

tumor ± radiation therapy to primary
tumor

adjunct reduction of any immunosuppressive
treatment for another condition

with in-transit disease
with or without lymph
node metastasis (pN2/
pN3)

1st enrollment in clinical trial, surgery and/or
radiation therapy, or systemic therapy

adjunct reduction of any immunosuppressive
treatment for another condition

distant metastatic disease: stage IV

1st enrollment in clinical trial;
immunotherapy or chemotherapy and/or
radiation therapy and/or surgery

adjunct reduction of any immunosuppressive
treatment for another condition
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Treatment algorithm
Please note that formulations/routes and doses may differ between drug names and brands, drug
formularies, or locations. Treatment recommendations are specific to patient groups: see disclaimer

Acute
localized disease: stage I or II (T-any
cN0 M0)

surgically resectable 1st surgical wide local excision ± radiation
therapy to tumor bed

» A multidisciplinary approach involving
specialists with expertise in management of rare
skin cancers is recommended for management
of MCC, regardless of stage.[3] [7] [19]

» In patients who present with localized disease
(AJCC8 clinical stage I or II: i.e., T-any cN0 M0)
that is surgically resectable, the recommendation
is for concomitant management of the primary
tumor and staging of the lymph node basin with
sentinel lymph node biopsy.[3] [19][40] [44]

• Adjuvant systemic therapy is not
recommended outside of a clinical trial for
this patient group.[3]

»

Surgical wide local excision of
the primary tumor ± radiation
therapy
» First-line treatment for the primary MCC
tumor is surgical wide local excision to remove
the lesion with histologically clear margins.
Multidisciplinary consultation and local
guidelines should steer the approach regarding
surgical margins.

» The National Comprehensive Cancer Network
(NCCN) recommends a 1-2 cm margin while
noting that surgical margins should be balanced
with the morbidity associated with surgery.[3]

• For clear margins in a patient with no
adverse risk factors, observation can be
considered.

• For microscopically positive margins,
adjuvant radiation therapy is preferred
over re-excision +/- adjuvant radiation.

• For narrow clinical margin (<1 cm) and/
or the presence of additional risk factors,
excision should be followed by adjuvant
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Acute
radiation therapy. Relevant risk factors
include: tumor size (primary tumor >1
cm); immunosuppressed state (chronic
T-cell immunosuppression, HIV, chronic
lymphocytic leukemia (CLL), solid organ
transplant); tumor location (head/neck
primary site); presence of lymphovascular
invasion (LVI).

• If adjuvant radiation therapy is indicated,
this should be initiated as soon as wound
healing permits.[3] A delay > 8 weeks
in starting radiation therapy has been
associated with worse outcomes.[78]

» European guidelines recommend a 1-2 cm
margin. If this is difficult or not feasible (e.g., in
cosmetically sensitive locations such as the face
or in proximity to joints), a narrower margin of 0.5
to 1.0 cm with adjuvant radiation therapy may be
acceptable.[7] [19]

• Adjuvant radiation therapy to the tumor
bed is recommended for tumors ≥1 cm
and/or with negative prognostic features.

» In selected patients (e.g., for sensitive areas
such as the head and neck), a tissue-sparing
approach such as Mohs or another form of
peripheral and deep en face margin assessment
(PDEMA) may be appropriate in place of wide
local excision.[3] [7] [19]

»

Ongoing monitoring
» After initial treatment, the patient should
be monitored for disease recurrence with
clinical surveillance and imaging studies as
indicated.[3] [7] [29] If there are clear margins
and no risk factors present, observation may be
appropriate with regular follow-up to monitor for
recurrence.[3]

plus sentinel lymph node biopsy (SLNB)

Treatment recommended for ALL patients in
selected patient group

» It is imperative to identify occult lymph node
metastases in patients with early-stage localized
disease. SLNB is an important staging tool, and
every effort must be made to coordinate surgical
management so that it can be performed before,
or at the same time as, excision of the primary
tumor.[3] [19]

• SLNB has been demonstrated to detect
occult spread to the lymph node basin
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Acute
in up to one third of patients who have
no clinical evidence of node disease and
would therefore have otherwise been
staged as node-negative.[52]

• Patients found to have occult lymph node
disease on SLNB are upstaged to stage
IIIA.

adjunct reduction of any immunosuppressive
treatment for another condition

Treatment recommended for SOME patients in
selected patient group

» For patients who are immunocompromised, it
is important to reduce any immunosuppressive
treatments as clinically feasible, in consultation
with the relevant managing physician.[3] [7] More
frequent follow-up may be indicated for patients
who are immunosuppressed.[3]

• Immunosuppression in MCC is associated
with an increased risk of recurrence and
poorer outcomes.[18] [27] [76] [77]

curative surgery/curative
radiation therapy not
initially feasible and
surgical candidate

1st multidisciplinary team consideration of
neoadjuvant immunotherapy plus surgery
and sentinel lymph node biopsy (SLNB)

Primary options

» nivolumab

» A multidisciplinary approach involving
specialists with expertise in management of rare
skin cancers is recommended for management
of MCC, regardless of stage.[3] [7] [19]

» For patients with locally advanced MCC
in whom curative surgery and curative
radiation therapy are not feasible due to tumor
characteristics or comorbidities, multidisciplinary
consultation should inform management.[3] [7]
[29]

• In patients who are candidates for
surgery, neoadjuvant nivolumab may be
considered prior to excision and SLNB.[3]
[19]

• If progression on nivolumab means
surgery is not feasible, radiation therapy
may be considered.[3]

» See local specialist protocol for dosing
guidelines.

adjunct reduction of any immunosuppressive
treatment for another condition

Treatment recommended for SOME patients in
selected patient group
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» For patients who are immunocompromised, it
is important to reduce any immunosuppressive
treatments as clinically feasible, in consultation
with the relevant managing physician.[3] [7] More
frequent follow-up may be indicated for patients
who are immunosuppressed.[3]

• Immunosuppression in MCC is associated
with an increased risk of recurrence and
poorer outcomes.[18] [27] [76] [77]

curative surgery/curative
radiation therapy not
feasible and nonsurgical
candidate

1st radiation therapy

» A multidisciplinary approach involving
specialists with expertise in management of rare
skin cancers is recommended for management
of MCC, regardless of stage.[3] [7] [19]

» For patients with locally advanced MCC in
whom curative surgery and curative radiation
therapy are not feasible and who are nonsurgical
candidates (due to tumor characteristics and/
or comorbidities), multidisciplinary consultation
should inform management.[3] [7] [29]

• The tumor may be treated with radiation
therapy.[3] [19] [29]

adjunct reduction of any immunosuppressive
treatment for another condition

Treatment recommended for SOME patients in
selected patient group

» For patients who are immunocompromised, it
is important to reduce any immunosuppressive
treatments as clinically feasible, in consultation
with the relevant managing physician.[3] [7] More
frequent follow-up may be indicated for patients
who are immunosuppressed.[3]

• Immunosuppression in MCC is associated
with an increased risk of recurrence and
poorer outcomes.[18] [27] [76] [77]

regional disease: stage IIIA

1st radiation therapy to nodal basin and/or
lymph node dissection

» A multidisciplinary approach involving
specialists with expertise in management of rare
skin cancers is recommended for management
of MCC, regardless of stage.[3] [7]

» For patients with sentinel lymph node biopsy
(SLNB)-positive stage IIIA disease (i.e., with
identified occult lymph node metastasis),
treatment of the nodal basin is recommended
along with baseline imaging studies to screen
for distant metastases if not already performed.
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Multidisciplinary consultation should be
sought.[3] [7]

• Note that because regional disease will
only have been detected by SLNB, the
primary tumor will already have been
resected, together with consideration of
adjuvant radiation therapy to the primary
site. See the Localized disease patient
group for details.

» For treatment of the nodal basin, the National
Comprehensive Cancer Network (NCCN)
recommends:[3]

• Radiation therapy to the nodal basin or
• Lymph node dissection, which can

be combined with adjuvant radiation
therapy when indicated (e.g., for multiple
involved nodes and/or in the presence of
extranodal extension [ENE]).

» European guidelines recommend:[19]

• Multidisciplinary team discussion to
consider adjuvant radiation therapy alone
or complete lymph node dissection with
adjuvant radiation therapy.[7]

• Consideration of entry into a clinical trial
for neoadjuvant or adjuvant systemic
therapy is also recommended, if available.

adjunct reduction of any immunosuppressive
treatment for another condition

Treatment recommended for SOME patients in
selected patient group

» For patients who are immunocompromised, it
is important to reduce any immunosuppressive
treatments as clinically feasible, in consultation
with the relevant managing physician.[3] [7] More
frequent follow-up may be indicated for patients
who are immunosuppressed.[3]

• Immunosuppression in MCC is associated
with an increased risk of recurrence and
poorer outcomes.[18] [27] [76] [77]

regional disease: unknown primary
tumor with clinically apparent nodal
disease

1st lymph node dissection ± radiation therapy

» A multidisciplinary approach involving
specialists with expertise in management of rare
skin cancers is recommended for management
of MCC, regardless of stage.[3] [7]
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Acute
» Patients with MCC with unknown primary site
present with a clinically identified, pathologically
confirmed MCC metastasis to a lymph node
without a primary MCC tumor.

• In the 8th edition of the American Joint
Committee on Cancer (AJCC8) staging
system, these patients were downstaged
to IIIA (T0pN1bM0) as their prognosis
aligns with the prognosis for patients with
occult lymph node metastasis.[10][35][45]
[46][47] [70]

» Multidisciplinary consultation will guide the
preferred treatment approach in these patients,
with nodal lesions managed similarly to those
in patients with stage IIIB MCC.[19] See the
Regional disease: stage IIIB, with lymph node
metastasis but no in-transit disease patient
group.

adjunct reduction of any immunosuppressive
treatment for another condition

Treatment recommended for SOME patients in
selected patient group

» For patients who are immunocompromised, it
is important to reduce any immunosuppressive
treatments as clinically feasible, in consultation
with the relevant managing physician.[3] [7] More
frequent follow-up may be indicated for patients
who are immunosuppressed.[3]

• Immunosuppression in MCC is associated
with an increased risk of recurrence and
poorer outcomes.[18] [27] [76] [77]

regional disease: stage IIIB

with lymph node
metastasis but no in-
transit disease (pN1b)

1st lymph node dissection and radiation
therapy to nodal basin ± neoadjuvant
immunotherapy

Primary options

» nivolumab

» Multidisciplinary consultation is recommended
for any individual with stage IIIB disease.[3] [7]

» Stage pN1b patients have metastases to
the draining lymph node basin (clinically/
radiologically detected and pathologically
confirmed), without in-transit disease.

» For management of the metastatic draining
nodal basin in patients with stage IIIB MCC,
the National Comprehensive Cancer Network
(NCCN) recommends:[3]
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• Lymph node dissection with postoperative

radiation therapy (preferred, although
either dissection or radiation therapy alone
may also be used)

• Clinical trial enrollment, if available
• Consideration of neoadjuvant systemic

immunotherapy prior to surgery, based
upon multidisciplinary recommendations
(e.g., nivolumab).

» The European guidelines recommend a
multidisciplinary team discussion to determine
the best therapy options. Entry into a clinical
trial is preferred. Surgical options include
complete regional lymph node dissection with
postoperative radiation therapy (or definitive
radiation therapy in patients who are not surgical
candidates).[7] [19]

• The European Society for Medical
Oncology (ESMO) guideline also
recommends consideration of entry into
a clinical trial of adjuvant or neoadjuvant
immunotherapy, if available, on the basis
that neither adjuvant radiation therapy nor
adjuvant chemotherapy has been found to
have any statistically significant impact on
overall survival.[19]

» See local specialist protocol for dosing
guidelines.

plus surgical wide local excision of primary
tumor ± radiation therapy to primary tumor

Treatment recommended for ALL patients in
selected patient group

» In patients with stage IIIB MCC, the primary
tumor is managed in the same way as for
localized disease, with surgical wide local
excision to remove the lesion with histologically
clear margins and consideration of adjuvant
radiation therapy. For details, see the Localized
disease patient group.

adjunct reduction of any immunosuppressive
treatment for another condition

Treatment recommended for SOME patients in
selected patient group

» For patients who are immunocompromised, it
is important to reduce any immunosuppressive
treatments as clinically feasible, in consultation
with the relevant managing physician.[3] [7] More
frequent follow-up may be indicated for patients
who are immunosuppressed.[3]
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Acute
• Immunosuppression in MCC is associated

with an increased risk of recurrence and
poorer outcomes.[18] [27] [76] [77]

with in-transit disease
with or without lymph
node metastasis (pN2/pN3)

1st enrollment in clinical trial, surgery and/or
radiation therapy, or systemic therapy

» Multidisciplinary consultation is recommended
for any individual with stage IIIB disease.[3] [7]

• Stage pN2 patients have in-transit
metastasis without lymph node disease.

• Stage pN3 patients have both lymph
node metastasis (clinically/radiologically
detected and pathologically confirmed)
and in-transit disease.

» Various factors will determine the most
appropriate approach to management of in-
transit disease, including a decision on whether
the disease is resectable. There is a lack of
evidence to direct care in this scenario.

» The National Comprehensive Cancer
Network (NCCN) recommends multidisciplinary
consultation for consideration of:[3]

• Clinical trial enrollment, if available.
Depending on the trial protocol, some
standard management steps for MCC
might also be required.

• Surgery and/or radiation therapy.
• Case-by-case consideration of systemic

therapy, according to clinical judgment,
if neither curative surgery nor radiation
therapy is feasible. In practice, this
scenario would generally be managed in
the same way as stage IV disease.

» The European Society for Medical Oncology
(ESMO) guideline recommends surgery and/or
radiation therapy or entry into a clinical trial for
patients with in-transit disease but recommends
against adjuvant chemotherapy.[19]

» If surgery and/or radiation therapy rather than
systemic therapy is used, the primary tumor and
any lymph node disease must also be managed.

• The primary tumor is managed in the
same way as for stage I/II MCC. For
details, see the Localized disease patient
group.

• Nodal disease is managed as for pN1b
disease. For details, see the With lymph
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node metastases but no in-transit disease
(pN1b) patient group.

adjunct reduction of any immunosuppressive
treatment for another condition

Treatment recommended for SOME patients in
selected patient group

» For patients who are immunocompromised, it
is important to reduce any immunosuppressive
treatments as clinically feasible, in consultation
with the relevant managing physician.[3] [7] More
frequent follow-up may be indicated for patients
who are immunosuppressed.[3]

• Immunosuppression in MCC is associated
with an increased risk of recurrence and
poorer outcomes.[18] [27] [76] [77]

distant metastatic disease: stage IV

1st enrollment in clinical trial;
immunotherapy or chemotherapy and/or
radiation therapy and/or surgery

Primary options

» avelumab

OR

» pembrolizumab

OR

» nivolumab

OR

» retifanlimab

Secondary options

» cisplatin

OR

» carboplatin

OR

» cisplatin
-or-
» carboplatin

--AND--
» etoposide
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OR

» topotecan

OR

» cyclophosphamide
--AND--

» doxorubicin
-or-
» epirubicin

--AND--
» vincristine

» Local protocols for metastatic MCC vary
between countries and institutions, and the
management plan for each individual is agreed
on a case-by-case basis following discussion
among the multidisciplinary team.

» For disseminated metastatic MCC (AJCC8
stage IV), multidisciplinary consultation is
recommended together with comprehensive
imaging.[3] [7] [29]

» The recommended approach to these patients
(according to both US and European guidelines)
is one of the following:[3] [7][19] [29]

• Enrollment in a clinical trial, if available
(preferred) or

• Any one of, or a combination of, the
following therapies:

• Systemic immunotherapy with a
programmed cell death protein-1
(PD-1)/programmed death-ligand 1
(PD-L1) inhibitor (preferred agents
include avelumab, pembrolizumab,
nivolumab, and retifanlimab).[3] [29]

• For patients who have
contraindications to immune
checkpoint inhibitors, systemic
chemotherapy with cisplatin
or carboplatin with or without
etoposide, topotecan monotherapy,
or cyclophosphamide plus
doxorubicin (or epirubicin)
plus vincristine (CAV) can be
considered.[3]

• Radiation therapy.
• Surgery.

• Note that systemic therapy and radiation
therapy are the primary options in most
patients, with surgery reserved for
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Acute
selective circumstances (e.g., for resection
of oligometastases or symptomatic
lesions).[3]

» Depending on the extent of the disease and
other individual patient circumstances, palliative
care alone may be the most appropriate option
for some patients disseminated metastatic MCC.
This may include radiation therapy or systemic
therapy.

» See local specialist protocol for dosing
guidelines.

adjunct reduction of any immunosuppressive
treatment for another condition

Treatment recommended for SOME patients in
selected patient group

» For patients who are immunocompromised, it
is important to reduce any immunosuppressive
treatments as clinically feasible, in consultation
with the relevant managing physician.[3] [7] More
frequent follow-up may be indicated for patients
who are immunosuppressed.[3]

• Immunosuppression in MCC is associated
with an increased risk of recurrence and
poorer outcomes.[18] [27] [76] [77]
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Prognosis

MCC is an aggressive cutaneous tumor with a risk of locoregional and distant metastases. Prognosis
depends on several factors, including increasing primary tumor size and advancing stage of disease.

Reported 5-year overall survival rates vary widely, ranging from:[1] [7] [10] [19][31] [32][33] [34] [35] [36] [37]
[38] [81] [82] [83][84][85][86]

• 51% to 73% for local disease
• 35% to 63% for nodal disease
• 14% to 29% for distant disease.

MCC-specific survival is higher than overall survival. Based upon a Seattle-based data repository between
2003 and 2019, 5-year MCC-specific survival rates were 95% for stage I, 80% for stage III, 78% for stage
IIIA, 56% for stage IIIB, and 41% for stage IV.[79] One UK study found an overall 5-year net survival estimate
for MCC diagnosed at any stage of 49.4% based on 2013 diagnosis (95% CI 40.2 to 58.7), with case
numbers too small to provide net survival estimates according to stage.[87]

Other than stage at diagnosis, clinical factors associated with a poorer prognosis include older age, male
sex, head/neck primary site, primary tumor size >2 cm, and the presence of immunosuppression.[7] [18]
[19] [27] [77] One study found that Hispanic ethnicity was associated with improved survival compared with
white patients and that black patients had similar MCC-specific survival to white patients despite presenting
with more advanced disease.[41] The authors postulated that these findings could be attributable to a higher
proportion of cases being Merkel cell polyomavirus (MCPyV)-positive in darker-skinned individuals.

Patients who present with unknown primary MCC (i.e., nodal or distant metastases without a primary lesion)
have significantly better survival rates than those who have similar extent of disease but with a known
primary lesion.[29][35] [46] [47] This group was downstaged in the AJCC8 MCC staging system to IIIA, as
their prognosis aligns with the prognosis for patients presenting with a primary tumor and occult lymph node
metastasis.[10]

Following treatment, patients are at risk of local, regional, and/or distant recurrence. There is a high risk
of recurrence in the first year, and 95% of recurrences happen within the first 3 years of diagnosis.[79]
 Patients whose tumors are MCPyV-negative may have a higher risk of recurrence than those whose tumors
test MCPyV-positive.[3] An estimate of recurrence risk based on initial stage, time to treatment, and other
risk factors such as age, sex, immunosuppression, and location of primary tumor can be calculated at: 
[Merkelcell.org: recurrence risk calculator] (https://merkelcell.org/recur)  [79] [80]
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Diagnostic guidelines

International

NCCN clinical practice guidelines in oncology: Merkel cell carcinoma
(https://www.nccn.org/guidelines/category_1)   [3]
Published by: National Comprehensive Cancer Network Last published: 2024

Society for Immunotherapy of Cancer (SITC) clinical practice guideline on
immunotherapy for the treatment of nonmelanoma skin cancer (https://
www.sitcancer.org/research/cancer-immunotherapy-guidelines/cpg)   [29]
Published by: Society for Immunotherapy of Cancer Last published: 2022

A common classification framework for neuroendocrine neoplasms: an
International Agency for Research on Cancer (IARC) and World Health
Organization (WHO) expert consensus proposal (https://www.nature.com/
articles/s41379-018-0110-y)   [71]
Published by: International Agency for Research on Cancer; World
Health Organization

Last published: 2018

Merkel-cell carcinoma: ESMO-EURACAN clinical practice guideline for
diagnosis, treatment and follow-up (https://www.esmo.org/guidelines/
guidelines-by-topic/esmo-clinical-practice-guidelines-endocrine-and-
neuroendocrine-cancers)   [19]
Published by: European Society for Medical Oncology and EURACAN
European Reference Network for Rare Adult Solid Cancers

Last published: 2024

Diagnosis and treatment of Merkel cell carcinoma: European consensus-
based interdisciplinary guideline - update 2022 (https://www.ejcancer.com/
article/S0959-8049(22)00253-2/fulltext)   [7]
Published by: European Dermatology Forum; European Association of
Dermato-Oncology; European Organization for Research and Treatment
of Cancer

Last published: 2023

S2k guideline - Merkel cell carcinoma (MCC, neuroendocrine carcinoma of
the skin) - update 2022 (https://onlinelibrary.wiley.com/doi/10.1111/ddg.14930)  
[44]
Published by: Association of the Scientific Medical Societies in
Germany (AWMF)

Last published: 2023

Radiation therapy of cutaneous cancers (https://
pubmed.ncbi.nlm.nih.gov/34955421)   [72]
Published by: French Society of Oncological Radiotherapy (SFRO) Last published: 2022
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e004742)   [40]
Published by: DELPHI Panel members, Italy; Journal for
Immunotherapy of Cancer

Last published: 2022

Diagnosis and treatment of Merkel cell carcinoma in specialized dermatology
units: a clinical practice guideline of the Spanish Academy of Dermatology
and Venereology (https://pubmed.ncbi.nlm.nih.gov/30961887)   [73]
Published by: Spanish Academy of Dermatology and Venereology Last published: 2019

Sunlight exposure: risks and benefits (https://www.nice.org.uk/guidance/
ng34)   [74]
Published by: National Institute for Health and Care Excellence (UK) Last published: 2016

Guidelines of the French Society of Otorhinolaryngology (SFORL), short
version: extension assessment and principles of resection in cutaneous
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Online resources

1. Merkelcell.org: recurrence risk calculator (https://merkelcell.org/recur)  (external link)

54 This PDF of the BMJ Best Practice topic is based on the web version that was last updated: Sep 20, 2024.
BMJ Best Practice topics are regularly updated and the most recent version of the topics
can be found on bestpractice.bmj.com . Use of this content is subject to our disclaimer (.

Use of this content is subject to our) . © BMJ Publishing Group Ltd 2024. All rights reserved.

https://merkelcell.org/recur
https://bestpractice.bmj.com


Merkel cell carcinoma References

Key articles

• National Comprehensive Cancer Network. NCCN clinical practice guidelines in oncology: Merkel cell
carcinoma [internet publication].  Full text (https://www.nccn.org/guidelines/category_1)

• Gauci ML, Aristei C, Becker JC, et al; the European Dermatology Forum (EDF), the European
Association of Dermato-Oncology (EADO), and the European Organization for Research and
Treatment of Cancer (EORTC). Diagnosis and treatment of Merkel cell carcinoma: European
consensus-based interdisciplinary guideline - update 2022. Eur J Cancer. 2022 Aug:171:203-31. 
Full text (https://www.ejcancer.com/article/S0959-8049(22)00253-2/fulltext)   Abstract (http://
www.ncbi.nlm.nih.gov/pubmed/35732101?tool=bestpractice.bmj.com)

• Lugowska I, Becker JC, Ascierto PA, et al; ESMO Guidelines Committee. Merkel-cell carcinoma:
ESMO-EURACAN clinical practice guideline for diagnosis, treatment and follow-up. ESMO Open.
2024 May;9(5):102977.  Full text (https://www.esmoopen.com/article/S2059-7029(24)00745-2/fulltext)  
Abstract (http://www.ncbi.nlm.nih.gov/pubmed/38796285?tool=bestpractice.bmj.com)

• Silk AW, Barker CA, Bhatia S, et al. Society for Immunotherapy of Cancer (SITC) clinical practice
guideline on immunotherapy for the treatment of nonmelanoma skin cancer. J Immunother Cancer.
2022 Jul;10(7):e004434.  Full text (https://jitc.bmj.com/content/10/7/e004434)   Abstract (http://
www.ncbi.nlm.nih.gov/pubmed/35902131?tool=bestpractice.bmj.com)

References

1. Lemos BD, Storer BE, Iyer JG, et al. Pathologic nodal evaluation improves prognostic accuracy in
Merkel cell carcinoma: analysis of 5823 cases as the basis of the first consensus staging system.
J Am Acad Dermatol. 2010 Nov;63(5):751-61.  Full text (https://www.ncbi.nlm.nih.gov/pmc/articles/
PMC2956767)   Abstract (http://www.ncbi.nlm.nih.gov/pubmed/20646783?tool=bestpractice.bmj.com)

2. Heath M, Jaimes N, Lemos B, et al. Clinical characteristics of Merkel cell carcinoma at diagnosis
in 195 patients: the AEIOU features. J Am Acad Dermatol. 2008 Mar;58(3):375-81.  Full text
(https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2335370)   Abstract (http://www.ncbi.nlm.nih.gov/
pubmed/18280333?tool=bestpractice.bmj.com)

3. National Comprehensive Cancer Network. NCCN clinical practice guidelines in oncology: Merkel cell
carcinoma [internet publication].  Full text (https://www.nccn.org/guidelines/category_1)

4. Fitzgerald TL, Dennis S, Kachare SD, et al. Dramatic increase in the incidence and mortality from
Merkel cell carcinoma in the United States. Am Surg. 2015 Aug;81(8):802-6. Abstract (http://
www.ncbi.nlm.nih.gov/pubmed/26215243?tool=bestpractice.bmj.com)

5. Paulson KG, Park SY, Vandeven NA, et al. Merkel cell carcinoma: current US incidence and projected
increases based on changing demographics. J Am Acad Dermatol. 2018 Mar;78(3):457-63.e2.  Full
text (https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5815902)   Abstract (http://www.ncbi.nlm.nih.gov/
pubmed/29102486?tool=bestpractice.bmj.com)

R
EFER

EN
C

ES

This PDF of the BMJ Best Practice topic is based on the web version that was last updated: Sep 20, 2024.
BMJ Best Practice topics are regularly updated and the most recent version of the topics
can be found on bestpractice.bmj.com . Use of this content is subject to our disclaimer (.

Use of this content is subject to our) . © BMJ Publishing Group Ltd 2024. All rights reserved.

55

https://www.nccn.org/guidelines/category_1
https://www.ejcancer.com/article/S0959-8049(22)00253-2/fulltext
https://www.ejcancer.com/article/S0959-8049(22)00253-2/fulltext
http://www.ncbi.nlm.nih.gov/pubmed/35732101?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/35732101?tool=bestpractice.bmj.com
https://www.esmoopen.com/article/S2059-7029(24)00745-2/fulltext
http://www.ncbi.nlm.nih.gov/pubmed/38796285?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/38796285?tool=bestpractice.bmj.com
https://jitc.bmj.com/content/10/7/e004434
http://www.ncbi.nlm.nih.gov/pubmed/35902131?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/35902131?tool=bestpractice.bmj.com
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2956767
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2956767
http://www.ncbi.nlm.nih.gov/pubmed/20646783?tool=bestpractice.bmj.com
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2335370
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2335370
http://www.ncbi.nlm.nih.gov/pubmed/18280333?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/18280333?tool=bestpractice.bmj.com
https://www.nccn.org/guidelines/category_1
http://www.ncbi.nlm.nih.gov/pubmed/26215243?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/26215243?tool=bestpractice.bmj.com
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5815902
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5815902
http://www.ncbi.nlm.nih.gov/pubmed/29102486?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/29102486?tool=bestpractice.bmj.com
https://bestpractice.bmj.com


Merkel cell carcinoma References
R

EF
ER

EN
C

ES

6. Jacobs D, Huang H, Olino K, et al. Assessment of age, period, and birth cohort effects and trends
in Merkel cell carcinoma incidence in the United States. JAMA Dermatol. 2021 Jan 1;157(1):59-65. 
Full text (https://jamanetwork.com/journals/jamadermatology/fullarticle/2772469)   Abstract (http://
www.ncbi.nlm.nih.gov/pubmed/33146688?tool=bestpractice.bmj.com)

7. Gauci ML, Aristei C, Becker JC, et al; the European Dermatology Forum (EDF), the European
Association of Dermato-Oncology (EADO), and the European Organization for Research and
Treatment of Cancer (EORTC). Diagnosis and treatment of Merkel cell carcinoma: European
consensus-based interdisciplinary guideline - update 2022. Eur J Cancer. 2022 Aug:171:203-31. 
Full text (https://www.ejcancer.com/article/S0959-8049(22)00253-2/fulltext)   Abstract (http://
www.ncbi.nlm.nih.gov/pubmed/35732101?tool=bestpractice.bmj.com)

8. Mistry K, Levell NJ, Hollestein L, et al. Trends in incidence, treatment and survival of Merkel cell
carcinoma in England 2004-2018: a cohort study. Br J Dermatol. 2023 Feb 10;188(2):228-36. Abstract
(http://www.ncbi.nlm.nih.gov/pubmed/36763882?tool=bestpractice.bmj.com)

9. Agelli M, Clegg LX. Epidemiology of primary Merkel cell carcinoma in the United States. J Am
Acad Dermatol. 2003 Nov;49(5):832-41. Abstract (http://www.ncbi.nlm.nih.gov/pubmed/14576661?
tool=bestpractice.bmj.com)

10. Harms KL, Healy MA, Nghiem P, et al. Analysis of prognostic factors from 9387 Merkel cell carcinoma
cases forms the basis for the new 8th edition AJCC staging system. Ann Surg Oncol. 2016
Oct;23(11):3564-71.  Full text (https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8881989)   Abstract
(http://www.ncbi.nlm.nih.gov/pubmed/27198511?tool=bestpractice.bmj.com)

11. Freeman MB, Holman DM, Qin J, et al. Merkel cell carcinoma incidence, trends, and survival rates
among adults aged ≥50 years from United States Cancer Statistics. J Am Acad Dermatol. 2019
Apr;80(4):1154-6.  Full text (https://www.jaad.org/article/S0190-9622(18)32815-9/fulltext)   Abstract
(http://www.ncbi.nlm.nih.gov/pubmed/30876535?tool=bestpractice.bmj.com)

12. Garneski KM, Warcola AH, Feng Q, et al. Merkel cell polyomavirus is more frequently present in North
American than Australian Merkel cell carcinoma tumors. J Invest Dermatol. 2009 Jan;129(1):246-8. 
Full text (https://www.jidonline.org/article/S0022-202X(15)34058-6/fulltext)   Abstract (http://
www.ncbi.nlm.nih.gov/pubmed/18650846?tool=bestpractice.bmj.com)

13. Stang A, Becker JC, Nghiem P, et al. The association between geographic location and incidence of
Merkel cell carcinoma in comparison to melanoma: an international assessment. Eur J Cancer. 2018
May;94:47-60.  Full text (https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6019703)   Abstract (http://
www.ncbi.nlm.nih.gov/pubmed/29533867?tool=bestpractice.bmj.com)

14. Harms PW, Harms KL, Moore PS, et al; International Workshop on Merkel Cell Carcinoma
Research (IWMCC) Working Group. The biology and treatment of Merkel cell carcinoma: current
understanding and research priorities. Nat Rev Clin Oncol. 2018 Dec;15(12):763-76.  Full text
(https://www.nature.com/articles/s41571-018-0103-2)   Abstract (http://www.ncbi.nlm.nih.gov/
pubmed/30287935?tool=bestpractice.bmj.com)

15. Tadmor T, Aviv A, Polliack A. Merkel cell carcinoma, chronic lymphocytic leukemia and other
lymphoproliferative disorders: an old bond with possible new viral ties. Ann Oncol. 2011

56 This PDF of the BMJ Best Practice topic is based on the web version that was last updated: Sep 20, 2024.
BMJ Best Practice topics are regularly updated and the most recent version of the topics
can be found on bestpractice.bmj.com . Use of this content is subject to our disclaimer (.

Use of this content is subject to our) . © BMJ Publishing Group Ltd 2024. All rights reserved.

https://jamanetwork.com/journals/jamadermatology/fullarticle/2772469
https://jamanetwork.com/journals/jamadermatology/fullarticle/2772469
http://www.ncbi.nlm.nih.gov/pubmed/33146688?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/33146688?tool=bestpractice.bmj.com
https://www.ejcancer.com/article/S0959-8049(22)00253-2/fulltext
https://www.ejcancer.com/article/S0959-8049(22)00253-2/fulltext
http://www.ncbi.nlm.nih.gov/pubmed/35732101?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/35732101?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/36763882?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/36763882?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/14576661?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/14576661?tool=bestpractice.bmj.com
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8881989
http://www.ncbi.nlm.nih.gov/pubmed/27198511?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/27198511?tool=bestpractice.bmj.com
https://www.jaad.org/article/S0190-9622(18)32815-9/fulltext
http://www.ncbi.nlm.nih.gov/pubmed/30876535?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/30876535?tool=bestpractice.bmj.com
https://www.jidonline.org/article/S0022-202X(15)34058-6/fulltext
https://www.jidonline.org/article/S0022-202X(15)34058-6/fulltext
http://www.ncbi.nlm.nih.gov/pubmed/18650846?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/18650846?tool=bestpractice.bmj.com
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6019703
http://www.ncbi.nlm.nih.gov/pubmed/29533867?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/29533867?tool=bestpractice.bmj.com
https://www.nature.com/articles/s41571-018-0103-2
https://www.nature.com/articles/s41571-018-0103-2
http://www.ncbi.nlm.nih.gov/pubmed/30287935?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/30287935?tool=bestpractice.bmj.com
https://bestpractice.bmj.com


Merkel cell carcinoma References

Feb;22(2):250-6.  Full text (https://www.annalsofoncology.org/article/S0923-7534(19)38646-6/fulltext)  
Abstract (http://www.ncbi.nlm.nih.gov/pubmed/20587511?tool=bestpractice.bmj.com)

16. Clarke CA, Robbins HA, Tatalovich Z, et al. Risk of Merkel cell carcinoma after solid organ
transplantation. J Natl Cancer Inst. 2015 Feb;107(2):dju382.  Full text (https://academic.oup.com/
jnci/article/107/2/dju382/899648)   Abstract (http://www.ncbi.nlm.nih.gov/pubmed/25575645?
tool=bestpractice.bmj.com)

17. Brewer JD, Shanafelt TD, Call TG, et al. Increased incidence of malignant melanoma and
other rare cutaneous cancers in the setting of chronic lymphocytic leukemia. Int J Dermatol.
2015 Aug;54(8):e287-93. Abstract (http://www.ncbi.nlm.nih.gov/pubmed/25772131?
tool=bestpractice.bmj.com)

18. Bryant MK, Ward C, Gaber CE, et al. Decreased survival and increased recurrence in Merkel cell
carcinoma significantly linked with immunosuppression. J Surg Oncol. 2020 Sep;122(4):653-9.
Abstract (http://www.ncbi.nlm.nih.gov/pubmed/32562583?tool=bestpractice.bmj.com)

19. Lugowska I, Becker JC, Ascierto PA, et al; ESMO Guidelines Committee. Merkel-cell carcinoma:
ESMO-EURACAN clinical practice guideline for diagnosis, treatment and follow-up. ESMO Open.
2024 May;9(5):102977.  Full text (https://www.esmoopen.com/article/S2059-7029(24)00745-2/fulltext)  
Abstract (http://www.ncbi.nlm.nih.gov/pubmed/38796285?tool=bestpractice.bmj.com)

20. Pastrana DV, Tolstov YL, Becker JC, et al. Quantitation of human seroresponsiveness to Merkel
cell polyomavirus. PLoS Pathog. 2009 Sep;5(9):e1000578.  Full text (https://journals.plos.org/
plospathogens/article?id=10.1371/journal.ppat.1000578)   Abstract (http://www.ncbi.nlm.nih.gov/
pubmed/19750217?tool=bestpractice.bmj.com)

21. Chang Y, Moore PS. Merkel cell carcinoma: a virus-induced human cancer. Annu Rev Pathol.
2012;7:123-44.  Full text (https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3732449)   Abstract (http://
www.ncbi.nlm.nih.gov/pubmed/21942528?tool=bestpractice.bmj.com)

22. Harms PW, Vats P, Verhaegen ME, et al. The distinctive mutational spectra of polyomavirus-negative
Merkel cell carcinoma. Cancer Res. 2015 Sep 15;75(18):3720-7.  Full text (https://aacrjournals.org/
cancerres/article/75/18/3720/606509/The-Distinctive-Mutational-Spectra-of-Polyomavirus)   Abstract
(http://www.ncbi.nlm.nih.gov/pubmed/26238782?tool=bestpractice.bmj.com)

23. Wong SQ, Waldeck K, Vergara IA, et al. UV-associated mutations underlie the etiology of MCV-
negative Merkel cell carcinomas. Cancer Res. 2015 Dec 15;75(24):5228-34.  Full text (https://
aacrjournals.org/cancerres/article/75/24/5228/606653/UV-Associated-Mutations-Underlie-the-Etiology-
of)   Abstract (http://www.ncbi.nlm.nih.gov/pubmed/26627015?tool=bestpractice.bmj.com)

24. Goh G, Walradt T, Markarov V, et al. Mutational landscape of MCPyV-positive and MCPyV-negative
Merkel cell carcinomas with implications for immunotherapy. Oncotarget. 2016 Jan 19;7(3):3403-15. 
Full text (https://www.oncotarget.com/article/6494/text)   Abstract (http://www.ncbi.nlm.nih.gov/
pubmed/26655088?tool=bestpractice.bmj.com)

25. Schadendorf D, Lebbé C, Zur Hausen A, et al. Merkel cell carcinoma: epidemiology, prognosis,
therapy and unmet medical needs. Eur J Cancer. 2017 Jan;71:53-69.  Full text (https://

R
EFER

EN
C

ES

This PDF of the BMJ Best Practice topic is based on the web version that was last updated: Sep 20, 2024.
BMJ Best Practice topics are regularly updated and the most recent version of the topics
can be found on bestpractice.bmj.com . Use of this content is subject to our disclaimer (.

Use of this content is subject to our) . © BMJ Publishing Group Ltd 2024. All rights reserved.

57

https://www.annalsofoncology.org/article/S0923-7534(19)38646-6/fulltext
http://www.ncbi.nlm.nih.gov/pubmed/20587511?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/20587511?tool=bestpractice.bmj.com
https://academic.oup.com/jnci/article/107/2/dju382/899648
https://academic.oup.com/jnci/article/107/2/dju382/899648
http://www.ncbi.nlm.nih.gov/pubmed/25575645?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/25575645?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/25772131?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/25772131?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/32562583?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/32562583?tool=bestpractice.bmj.com
https://www.esmoopen.com/article/S2059-7029(24)00745-2/fulltext
http://www.ncbi.nlm.nih.gov/pubmed/38796285?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/38796285?tool=bestpractice.bmj.com
https://journals.plos.org/plospathogens/article?id=10.1371/journal.ppat.1000578
https://journals.plos.org/plospathogens/article?id=10.1371/journal.ppat.1000578
http://www.ncbi.nlm.nih.gov/pubmed/19750217?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/19750217?tool=bestpractice.bmj.com
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3732449
http://www.ncbi.nlm.nih.gov/pubmed/21942528?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/21942528?tool=bestpractice.bmj.com
https://aacrjournals.org/cancerres/article/75/18/3720/606509/The-Distinctive-Mutational-Spectra-of-Polyomavirus
https://aacrjournals.org/cancerres/article/75/18/3720/606509/The-Distinctive-Mutational-Spectra-of-Polyomavirus
http://www.ncbi.nlm.nih.gov/pubmed/26238782?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/26238782?tool=bestpractice.bmj.com
https://aacrjournals.org/cancerres/article/75/24/5228/606653/UV-Associated-Mutations-Underlie-the-Etiology-of
https://aacrjournals.org/cancerres/article/75/24/5228/606653/UV-Associated-Mutations-Underlie-the-Etiology-of
https://aacrjournals.org/cancerres/article/75/24/5228/606653/UV-Associated-Mutations-Underlie-the-Etiology-of
http://www.ncbi.nlm.nih.gov/pubmed/26627015?tool=bestpractice.bmj.com
https://www.oncotarget.com/article/6494/text
https://www.oncotarget.com/article/6494/text
http://www.ncbi.nlm.nih.gov/pubmed/26655088?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/26655088?tool=bestpractice.bmj.com
https://www.ejcancer.com/article/S0959-8049(16)32526-6/fulltext
https://bestpractice.bmj.com


Merkel cell carcinoma References
R

EF
ER

EN
C

ES

www.ejcancer.com/article/S0959-8049(16)32526-6/fulltext)   Abstract (http://www.ncbi.nlm.nih.gov/
pubmed/27984768?tool=bestpractice.bmj.com)

26. Starrett GJ, Thakuria M, Chen T, et al. Clinical and molecular characterization of virus-positive
and virus-negative Merkel cell carcinoma. Genome Med. 2020 Mar 18;12(1):30.  Full text (https://
genomemedicine.biomedcentral.com/articles/10.1186/s13073-020-00727-4)   Abstract (http://
www.ncbi.nlm.nih.gov/pubmed/32188490?tool=bestpractice.bmj.com)

27. Arron ST, Canavan T, Yu SS. Organ transplant recipients with Merkel cell carcinoma have reduced
progression-free, overall, and disease-specific survival independent of stage at presentation. J Am
Acad Dermatol. 2014 Oct;71(4):684-90. Abstract (http://www.ncbi.nlm.nih.gov/pubmed/24993599?
tool=bestpractice.bmj.com)

28. Engels EA, Frisch M, Goedert JJ, et al. Merkel cell carcinoma and HIV infection. Lancet.
2002 Feb 9;359(9305):497-8. Abstract (http://www.ncbi.nlm.nih.gov/pubmed/11853800?
tool=bestpractice.bmj.com)

29. Silk AW, Barker CA, Bhatia S, et al. Society for Immunotherapy of Cancer (SITC) clinical practice
guideline on immunotherapy for the treatment of nonmelanoma skin cancer. J Immunother Cancer.
2022 Jul;10(7):e004434.  Full text (https://jitc.bmj.com/content/10/7/e004434)   Abstract (http://
www.ncbi.nlm.nih.gov/pubmed/35902131?tool=bestpractice.bmj.com)

30. Bichakjian CK, Lowe L, Lao CD, et al. Merkel cell carcinoma: critical review with guidelines
for multidisciplinary management. Cancer. 2007 Jul 1;110(1):1-12.  Full text (https://
acsjournals.onlinelibrary.wiley.com/doi/10.1002/cncr.22765)   Abstract (http://www.ncbi.nlm.nih.gov/
pubmed/17520670?tool=bestpractice.bmj.com)

31. Güler-Nizam E, Leiter U, Metzler G, et al. Clinical course and prognostic factors of Merkel cell
carcinoma of the skin. Br J Dermatol. 2009 Jul;161(1):90-4. Abstract (http://www.ncbi.nlm.nih.gov/
pubmed/19438439?tool=bestpractice.bmj.com)

32. Albores-Saavedra J, Batich K, Chable-Montero F, et al. Merkel cell carcinoma demographics,
morphology, and survival based on 3870 cases: a population based study. J Cutan Pathol. 2010
Jan;37(1):20-7. Abstract (http://www.ncbi.nlm.nih.gov/pubmed/19638070?tool=bestpractice.bmj.com)

33. Fields RC, Busam KJ, Chou JF, et al. Recurrence and survival in patients undergoing sentinel lymph
node biopsy for Merkel cell carcinoma: analysis of 153 patients from a single institution. Ann Surg
Oncol. 2011 Sep;18(9):2529-37.  Full text (https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4117701)  
Abstract (http://www.ncbi.nlm.nih.gov/pubmed/21431988?tool=bestpractice.bmj.com)

34. Fields RC, Busam KJ, Chou JF, et al. Five hundred patients with Merkel cell carcinoma evaluated
at a single institution. Ann Surg. 2011 Sep;254(3):465-75. Abstract (http://www.ncbi.nlm.nih.gov/
pubmed/21865945?tool=bestpractice.bmj.com)

35. Tarantola TI, Vallow LA, Halyard MY, et al. Unknown primary Merkel cell carcinoma: 23 new cases
and a review. J Am Acad Dermatol. 2013 Mar;68(3):433-40. Abstract (http://www.ncbi.nlm.nih.gov/
pubmed/23182060?tool=bestpractice.bmj.com)

58 This PDF of the BMJ Best Practice topic is based on the web version that was last updated: Sep 20, 2024.
BMJ Best Practice topics are regularly updated and the most recent version of the topics
can be found on bestpractice.bmj.com . Use of this content is subject to our disclaimer (.

Use of this content is subject to our) . © BMJ Publishing Group Ltd 2024. All rights reserved.

https://www.ejcancer.com/article/S0959-8049(16)32526-6/fulltext
http://www.ncbi.nlm.nih.gov/pubmed/27984768?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/27984768?tool=bestpractice.bmj.com
https://genomemedicine.biomedcentral.com/articles/10.1186/s13073-020-00727-4
https://genomemedicine.biomedcentral.com/articles/10.1186/s13073-020-00727-4
http://www.ncbi.nlm.nih.gov/pubmed/32188490?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/32188490?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/24993599?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/24993599?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/11853800?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/11853800?tool=bestpractice.bmj.com
https://jitc.bmj.com/content/10/7/e004434
http://www.ncbi.nlm.nih.gov/pubmed/35902131?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/35902131?tool=bestpractice.bmj.com
https://acsjournals.onlinelibrary.wiley.com/doi/10.1002/cncr.22765
https://acsjournals.onlinelibrary.wiley.com/doi/10.1002/cncr.22765
http://www.ncbi.nlm.nih.gov/pubmed/17520670?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/17520670?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/19438439?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/19438439?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/19638070?tool=bestpractice.bmj.com
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4117701
http://www.ncbi.nlm.nih.gov/pubmed/21431988?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/21431988?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/21865945?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/21865945?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/23182060?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/23182060?tool=bestpractice.bmj.com
https://bestpractice.bmj.com


Merkel cell carcinoma References

36. Sridharan V, Muralidhar V, Margalit DN, et al. Merkel cell carcinoma: a population analysis on
survival. J Natl Compr Canc Netw. 2016 Oct;14(10):1247-57.  Full text (https://jnccn.org/view/
journals/jnccn/14/10/article-p1247.xml)   Abstract (http://www.ncbi.nlm.nih.gov/pubmed/27697979?
tool=bestpractice.bmj.com)

37. Bleicher J, Asare EA, Flores S, et al. Oncologic outcomes of patients with Merkel cell carcinoma
(MCC): a multi-institutional cohort study. Am J Surg. 2021 Apr;221(4):844-9. Abstract (http://
www.ncbi.nlm.nih.gov/pubmed/32878692?tool=bestpractice.bmj.com)

38. Wang AJ, McCann B, Soon WCL, et al. Merkel cell carcinoma: a forty-year experience at
the Peter MacCallum Cancer Centre. BMC Cancer. 2023 Jan 7;23(1):30.  Full text (https://
bmccancer.biomedcentral.com/articles/10.1186/s12885-022-10349-1)   Abstract (http://
www.ncbi.nlm.nih.gov/pubmed/36611133?tool=bestpractice.bmj.com)

39. Andea AA, Coit DG, Amin B, et al. Merkel cell carcinoma: histologic features and prognosis. Cancer.
2008 Nov 1;113(9):2549-58.  Full text (https://acsjournals.onlinelibrary.wiley.com/doi/10.1002/
cncr.23874)   Abstract (http://www.ncbi.nlm.nih.gov/pubmed/18798233?tool=bestpractice.bmj.com)

40. Spada F, Bossi P, Caracò C, et al; DELPHI Panel Members. Nationwide multidisciplinary consensus
on the clinical management of Merkel cell carcinoma: a Delphi panel. J Immunother Cancer. 2022
Jun;10(6):e004742. [Erratum in: J Immunother Cancer. 2022 Sep;10(9):e004742corr1.]  Full text
(https://jitc.bmj.com/content/10/6/e004742)   Abstract (http://www.ncbi.nlm.nih.gov/pubmed/35701070?
tool=bestpractice.bmj.com)

41. Mohsin N, Martin MR, Reed DJ, et al. Differences in Merkel cell carcinoma presentation and
outcomes among racial and ethnic groups. JAMA Dermatol. 2023 May 1;159(5):536-40.  Full text
(https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10018402)   Abstract (http://www.ncbi.nlm.nih.gov/
pubmed/36920369?tool=bestpractice.bmj.com)

42. Smith FO, Yue B, Marzban SS, et al. Both tumor depth and diameter are predictive of sentinel
lymph node status and survival in Merkel cell carcinoma. Cancer. 2015 Sep 15;121(18):3252-60. 
Full text (https://acsjournals.onlinelibrary.wiley.com/doi/10.1002/cncr.29452)   Abstract (http://
www.ncbi.nlm.nih.gov/pubmed/26038193?tool=bestpractice.bmj.com)

43. Tetzlaff MT, Harms PW. Danger is only skin deep: aggressive epidermal carcinomas. An overview
of the diagnosis, demographics, molecular-genetics, staging, prognostic biomarkers, and
therapeutic advances in Merkel cell carcinoma. Mod Pathol. 2020 Jan;33(suppl 1):42-55.  Full
text (https://www.modernpathology.org/article/S0893-3952(22)00718-9/fulltext)   Abstract (http://
www.ncbi.nlm.nih.gov/pubmed/31676786?tool=bestpractice.bmj.com)

44. Becker JC, Beer AJ, DeTemple VK, et al. S2k guideline - Merkel cell carcinoma (MCC, neuroendocrine
carcinoma of the skin) - update 2022. J Dtsch Dermatol Ges. 2023 Mar;21(3):305-20.  Full text
(https://onlinelibrary.wiley.com/doi/10.1111/ddg.14930)   Abstract (http://www.ncbi.nlm.nih.gov/
pubmed/36929552?tool=bestpractice.bmj.com)

45. Amin MB, Greene FL, Edge SB, et al. The eighth edition AJCC cancer staging manual: continuing
to build a bridge from a population-based to a more "personalized" approach to cancer staging. CA

R
EFER

EN
C

ES

This PDF of the BMJ Best Practice topic is based on the web version that was last updated: Sep 20, 2024.
BMJ Best Practice topics are regularly updated and the most recent version of the topics
can be found on bestpractice.bmj.com . Use of this content is subject to our disclaimer (.

Use of this content is subject to our) . © BMJ Publishing Group Ltd 2024. All rights reserved.

59

https://jnccn.org/view/journals/jnccn/14/10/article-p1247.xml
https://jnccn.org/view/journals/jnccn/14/10/article-p1247.xml
http://www.ncbi.nlm.nih.gov/pubmed/27697979?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/27697979?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/32878692?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/32878692?tool=bestpractice.bmj.com
https://bmccancer.biomedcentral.com/articles/10.1186/s12885-022-10349-1
https://bmccancer.biomedcentral.com/articles/10.1186/s12885-022-10349-1
http://www.ncbi.nlm.nih.gov/pubmed/36611133?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/36611133?tool=bestpractice.bmj.com
https://acsjournals.onlinelibrary.wiley.com/doi/10.1002/cncr.23874
https://acsjournals.onlinelibrary.wiley.com/doi/10.1002/cncr.23874
http://www.ncbi.nlm.nih.gov/pubmed/18798233?tool=bestpractice.bmj.com
https://jitc.bmj.com/content/10/6/e004742
https://jitc.bmj.com/content/10/6/e004742
http://www.ncbi.nlm.nih.gov/pubmed/35701070?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/35701070?tool=bestpractice.bmj.com
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10018402
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10018402
http://www.ncbi.nlm.nih.gov/pubmed/36920369?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/36920369?tool=bestpractice.bmj.com
https://acsjournals.onlinelibrary.wiley.com/doi/10.1002/cncr.29452
https://acsjournals.onlinelibrary.wiley.com/doi/10.1002/cncr.29452
http://www.ncbi.nlm.nih.gov/pubmed/26038193?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/26038193?tool=bestpractice.bmj.com
https://www.modernpathology.org/article/S0893-3952(22)00718-9/fulltext
https://www.modernpathology.org/article/S0893-3952(22)00718-9/fulltext
http://www.ncbi.nlm.nih.gov/pubmed/31676786?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/31676786?tool=bestpractice.bmj.com
https://onlinelibrary.wiley.com/doi/10.1111/ddg.14930
https://onlinelibrary.wiley.com/doi/10.1111/ddg.14930
http://www.ncbi.nlm.nih.gov/pubmed/36929552?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/36929552?tool=bestpractice.bmj.com
https://bestpractice.bmj.com


Merkel cell carcinoma References
R

EF
ER

EN
C

ES

Cancer J Clin. 2017 Mar;67(2):93-9.  Full text (https://acsjournals.onlinelibrary.wiley.com/doi/10.3322/
caac.21388)   Abstract (http://www.ncbi.nlm.nih.gov/pubmed/28094848?tool=bestpractice.bmj.com)

46. Deneve JL, Messina JL, Marzban SS, et al. Merkel cell carcinoma of unknown primary origin. Ann
Surg Oncol. 2012 Jul;19(7):2360-6.  Full text (https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4504007)
Abstract (http://www.ncbi.nlm.nih.gov/pubmed/22271206?tool=bestpractice.bmj.com)

47. Chen KT, Papavasiliou P, Edwards K, et al. A better prognosis for Merkel cell carcinoma of
unknown primary origin. Am J Surg. 2013 Nov;206(5):752-7. Abstract (http://www.ncbi.nlm.nih.gov/
pubmed/23835211?tool=bestpractice.bmj.com)

48. Singh N, Alexander NA, Lachance K, et al. Clinical benefit of baseline imaging in Merkel cell
carcinoma: analysis of 584 patients. J Am Acad Dermatol. 2021 Feb;84(2):330-9.  Full text
(https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7854967)   Abstract (http://www.ncbi.nlm.nih.gov/
pubmed/32707254?tool=bestpractice.bmj.com)

49. Belhocine T, Pierard GE, Frühling J, et al. Clinical added-value of 18FDG PET in neuroendocrine-
Merkel cell carcinoma. Oncol Rep. 2006 Aug;16(2):347-52.  Full text (https://www.spandidos-
publications.com/or/16/2/347)   Abstract (http://www.ncbi.nlm.nih.gov/pubmed/16820914?
tool=bestpractice.bmj.com)

50. Siva S, Byrne K, Seel M, et al. 18F-FDG PET provides high-impact and powerful prognostic
stratification in the staging of Merkel cell carcinoma: a 15-year institutional experience. J Nucl Med.
2013 Aug;54(8):1223-9.  Full text (https://jnm.snmjournals.org/content/54/8/1223)   Abstract (http://
www.ncbi.nlm.nih.gov/pubmed/23753187?tool=bestpractice.bmj.com)

51. Schwartz JL, Griffith KA, Lowe L, et al. Features predicting sentinel lymph node positivity in
Merkel cell carcinoma. J Clin Oncol. 2011 Mar 10;29(8):1036-41.  Full text (https://ascopubs.org/
doi/10.1200/JCO.2010.33.4136)   Abstract (http://www.ncbi.nlm.nih.gov/pubmed/21300936?
tool=bestpractice.bmj.com)

52. Gupta SG, Wang LC, Peñas PF, et al. Sentinel lymph node biopsy for evaluation and treatment
of patients with Merkel cell carcinoma: the Dana-Farber experience and meta-analysis of the
literature. Arch Dermatol. 2006 Jun;142(6):685-90.  Full text (https://jamanetwork.com/journals/
jamadermatology/fullarticle/405972)   Abstract (http://www.ncbi.nlm.nih.gov/pubmed/16785370?
tool=bestpractice.bmj.com)

53. Park SY, Doolittle-Amieva C, Moshiri Y, et al. How we treat Merkel cell carcinoma: within and beyond
current guidelines. Future Oncol. 2021 Apr;17(11):1363-77.  Full text (https://www.tandfonline.com/
doi/full/10.2217/fon-2020-1036)   Abstract (http://www.ncbi.nlm.nih.gov/pubmed/33511866?
tool=bestpractice.bmj.com)

54. Paulson KG, Lewis CW, Redman MW, et al. Viral oncoprotein antibodies as a marker for recurrence
of Merkel cell carcinoma: a prospective validation study. Cancer. 2017 Apr 15;123(8):1464-74. 
Full text (https://acsjournals.onlinelibrary.wiley.com/doi/10.1002/cncr.30475)   Abstract (http://
www.ncbi.nlm.nih.gov/pubmed/27925665?tool=bestpractice.bmj.com)

55. Yeakel J, Kannan A, Rattigan NH, et al. Bespoke circulating tumor DNA as a biomarker for treatment
response in a refractory Merkel cell carcinoma patient. JAAD Case Rep. 2021 Dec;18:94-8.  Full

60 This PDF of the BMJ Best Practice topic is based on the web version that was last updated: Sep 20, 2024.
BMJ Best Practice topics are regularly updated and the most recent version of the topics
can be found on bestpractice.bmj.com . Use of this content is subject to our disclaimer (.

Use of this content is subject to our) . © BMJ Publishing Group Ltd 2024. All rights reserved.

https://acsjournals.onlinelibrary.wiley.com/doi/10.3322/caac.21388
https://acsjournals.onlinelibrary.wiley.com/doi/10.3322/caac.21388
http://www.ncbi.nlm.nih.gov/pubmed/28094848?tool=bestpractice.bmj.com
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4504007
http://www.ncbi.nlm.nih.gov/pubmed/22271206?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/23835211?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/23835211?tool=bestpractice.bmj.com
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7854967
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7854967
http://www.ncbi.nlm.nih.gov/pubmed/32707254?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/32707254?tool=bestpractice.bmj.com
https://www.spandidos-publications.com/or/16/2/347
https://www.spandidos-publications.com/or/16/2/347
http://www.ncbi.nlm.nih.gov/pubmed/16820914?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/16820914?tool=bestpractice.bmj.com
https://jnm.snmjournals.org/content/54/8/1223
http://www.ncbi.nlm.nih.gov/pubmed/23753187?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/23753187?tool=bestpractice.bmj.com
https://ascopubs.org/doi/10.1200/JCO.2010.33.4136
https://ascopubs.org/doi/10.1200/JCO.2010.33.4136
http://www.ncbi.nlm.nih.gov/pubmed/21300936?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/21300936?tool=bestpractice.bmj.com
https://jamanetwork.com/journals/jamadermatology/fullarticle/405972
https://jamanetwork.com/journals/jamadermatology/fullarticle/405972
http://www.ncbi.nlm.nih.gov/pubmed/16785370?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/16785370?tool=bestpractice.bmj.com
https://www.tandfonline.com/doi/full/10.2217/fon-2020-1036
https://www.tandfonline.com/doi/full/10.2217/fon-2020-1036
http://www.ncbi.nlm.nih.gov/pubmed/33511866?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/33511866?tool=bestpractice.bmj.com
https://acsjournals.onlinelibrary.wiley.com/doi/10.1002/cncr.30475
https://acsjournals.onlinelibrary.wiley.com/doi/10.1002/cncr.30475
http://www.ncbi.nlm.nih.gov/pubmed/27925665?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/27925665?tool=bestpractice.bmj.com
https://www.jaadcasereports.org/article/S2352-5126(21)00778-5/fulltext
https://bestpractice.bmj.com


Merkel cell carcinoma References

text (https://www.jaadcasereports.org/article/S2352-5126(21)00778-5/fulltext)   Abstract (http://
www.ncbi.nlm.nih.gov/pubmed/34869814?tool=bestpractice.bmj.com)

56. Prakash V, Gao L, Park SJ. Evolving applications of circulating tumor DNA in Merkel cell carcinoma.
Cancers (Basel). 2023 Jan 18;15(3):609.  Full text (https://www.mdpi.com/2072-6694/15/3/609)  
Abstract (http://www.ncbi.nlm.nih.gov/pubmed/36765567?tool=bestpractice.bmj.com)

57. Wozniak-Rito A, Zalaudek I, Rudnicka L. Dermoscopy of basal cell carcinoma. Clin Exp
Dermatol. 2018 Apr;43(3):241-7. Abstract (http://www.ncbi.nlm.nih.gov/pubmed/29341291?
tool=bestpractice.bmj.com)

58. Yélamos O, Braun RP, Liopyris K, et al. Dermoscopy and dermatopathology correlates of cutaneous
neoplasms. J Am Acad Dermatol. 2019 Feb;80(2):341-63. Abstract (http://www.ncbi.nlm.nih.gov/
pubmed/30321581?tool=bestpractice.bmj.com)

59. Sgouros D, Theofili M, Damaskou V, et al. Dermoscopy as a tool in differentiating cutaneous
squamous cell carcinoma from its variants. Dermatol Pract Concept. 2021 Mar;11(2):e2021050.  Full
text (https://dpcj.org/index.php/dpc/article/view/dermatol-pract-concept-articleid-dp1102a50/1209)  
Abstract (http://www.ncbi.nlm.nih.gov/pubmed/33954021?tool=bestpractice.bmj.com)

60. Grabowski J, Saltzstein SL, Sadler GR, et al. A comparison of Merkel cell carcinoma and melanoma:
results from the California Cancer Registry. Clin Med Oncol. 2008 Apr;2:327-33.  Full text
(https://journals.sagepub.com/doi/10.4137/CMO.S423)   Abstract (http://www.ncbi.nlm.nih.gov/
pubmed/21892294?tool=bestpractice.bmj.com)

61. Gong HZ, Zheng HY, Li J. Amelanotic melanoma. Melanoma Res. 2019 Jun;29(3):221-30. Abstract
(http://www.ncbi.nlm.nih.gov/pubmed/30672881?tool=bestpractice.bmj.com)

62. Dhambri S, Zendah I, Ayadi-Kaddour A, et al. Cutaneous metastasis of lung carcinoma: a
retrospective study of 12 cases. J Eur Acad Dermatol Venereol. 2011 Jun;25(6):722-6. Abstract (http://
www.ncbi.nlm.nih.gov/pubmed/20735519?tool=bestpractice.bmj.com)

63. Jedrych J, Busam K, Klimstra DS, et al. Cutaneous metastases as an initial manifestation of visceral
well-differentiated neuroendocrine tumor: a report of four cases and a review of literature. J Cutan
Pathol. 2014 Feb;41(2):113-22.  Full text (https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5125088)  
Abstract (http://www.ncbi.nlm.nih.gov/pubmed/24218988?tool=bestpractice.bmj.com)

64. Hobbs MM, Snow JT, Shachner TR, et al. Cutaneous metastases of non-cutaneous neuroendocrine
neoplasms: a histopathologic review of 15 cases. J Cutan Pathol. 2022 Nov;49(11):960-70. Abstract
(http://www.ncbi.nlm.nih.gov/pubmed/36222210?tool=bestpractice.bmj.com)

65. Melgosa Ramos FJ, Revilla-Nebreda D, Revellés Peñas L, et al. Cutaneous metastasis of
mixed neuroendocrine, sarcomatous, and squamous rectal carcinoma mimicking a Merkel cell
polyomavirus-negative Merkel cell carcinoma. J Cutan Pathol. 2023 Nov;50(11):935-7. Abstract (http://
www.ncbi.nlm.nih.gov/pubmed/37555518?tool=bestpractice.bmj.com)

66. Pariser RJ. Benign neoplasms of the skin. Med Clin North Am. 1998 Nov;82(6):1285-307, v-vi.
Abstract (http://www.ncbi.nlm.nih.gov/pubmed/9889749?tool=bestpractice.bmj.com)

R
EFER

EN
C

ES

This PDF of the BMJ Best Practice topic is based on the web version that was last updated: Sep 20, 2024.
BMJ Best Practice topics are regularly updated and the most recent version of the topics
can be found on bestpractice.bmj.com . Use of this content is subject to our disclaimer (.

Use of this content is subject to our) . © BMJ Publishing Group Ltd 2024. All rights reserved.

61

https://www.jaadcasereports.org/article/S2352-5126(21)00778-5/fulltext
http://www.ncbi.nlm.nih.gov/pubmed/34869814?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/34869814?tool=bestpractice.bmj.com
https://www.mdpi.com/2072-6694/15/3/609
http://www.ncbi.nlm.nih.gov/pubmed/36765567?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/36765567?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/29341291?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/29341291?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/30321581?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/30321581?tool=bestpractice.bmj.com
https://dpcj.org/index.php/dpc/article/view/dermatol-pract-concept-articleid-dp1102a50/1209
https://dpcj.org/index.php/dpc/article/view/dermatol-pract-concept-articleid-dp1102a50/1209
http://www.ncbi.nlm.nih.gov/pubmed/33954021?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/33954021?tool=bestpractice.bmj.com
https://journals.sagepub.com/doi/10.4137/CMO.S423
https://journals.sagepub.com/doi/10.4137/CMO.S423
http://www.ncbi.nlm.nih.gov/pubmed/21892294?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/21892294?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/30672881?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/30672881?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/20735519?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/20735519?tool=bestpractice.bmj.com
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5125088
http://www.ncbi.nlm.nih.gov/pubmed/24218988?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/24218988?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/36222210?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/36222210?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/37555518?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/37555518?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/9889749?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/9889749?tool=bestpractice.bmj.com
https://bestpractice.bmj.com


Merkel cell carcinoma References
R

EF
ER

EN
C

ES

67. Weir CB, St. Hilaire NJ. Epidermal inclusion cyst. In: StatPearls [Internet]. Treasure Island (FL):
StatPearls Publishing; 2024.  Full text (https://www.ncbi.nlm.nih.gov/books/NBK532310)   Abstract
(http://www.ncbi.nlm.nih.gov/pubmed/30335343?tool=bestpractice.bmj.com)

68. Atherton K, Hinen H. Vascular anomalies: other vascular tumors. Dermatol Clin.
2022 Oct;40(4):401-23. Abstract (http://www.ncbi.nlm.nih.gov/pubmed/36243428?
tool=bestpractice.bmj.com)

69. Smoller BR, Bichakjian C, Brown JA, et al; College of American Pathologists. Protocol for
the examination of specimens from patients with Merkel cell carcinoma of the skin. Version
4.1.0.0. Jun 2021 [internet publication].  Full text (https://documents.cap.org/protocols/
Skin.Merkel_4.1.0.0.REL_CAPCP.pdf)

70. American Joint Committee on Cancer. AJCC cancer staging manual, 8th edition. Chicago, IL:
American College of Surgeons / Springer; 2017.

71. Rindi G, Klimstra DS, Abedi-Ardekani B, et al. A common classification framework for neuroendocrine
neoplasms: an International Agency for Research on Cancer (IARC) and World Health
Organization (WHO) expert consensus proposal. Mod Pathol. 2018 Dec;31(12):1770-86.  Full
text (https://www.nature.com/articles/s41379-018-0110-y)   Abstract (http://www.ncbi.nlm.nih.gov/
pubmed/30140036?tool=bestpractice.bmj.com)

72. Hennequin C, Rio E, Quéro L, et al. Radiation therapy of cutaneous cancers. Cancer Radiother.
2022 Feb-Apr;26(1-2):397-403. Abstract (http://www.ncbi.nlm.nih.gov/pubmed/34955421?
tool=bestpractice.bmj.com)

73. Vázquez Doval J, Llombart Cussac B, Pérez Bustillo A, et al. Diagnosis and treatment of
Merkel cell carcinoma in specialized dermatology units: a clinical practice guideline of the
Spanish Academy of Dermatology and Venereology [in Spanish]. Actas Dermosifiliogr (Engl
Ed). 2019 Jul-Aug;110(6):460-8. Abstract (http://www.ncbi.nlm.nih.gov/pubmed/30961887?
tool=bestpractice.bmj.com)

74. National Institute for Health and Care Excellence. Sunlight exposure: risks and benefits. Feb 2016
[internet publication].  Full text (https://www.nice.org.uk/guidance/ng34)

75. Durbec M, Couloigner V, Tronche S, et al; SFORL work group. Guidelines of the French Society of
Otorhinolaryngology (SFORL), short version. Extension assessment and principles of resection in
cutaneous head and neck tumors. Eur Ann Otorhinolaryngol Head Neck Dis. 2014 Dec;131(6):375-83.
Full text (https://www.sciencedirect.com/science/article/pii/S1879729614001276)   Abstract (http://
www.ncbi.nlm.nih.gov/pubmed/25456243?tool=bestpractice.bmj.com)

76. Paulson KG, Iyer JG, Blom A, et al. Systemic immune suppression predicts diminished Merkel
cell carcinoma-specific survival independent of stage. J Invest Dermatol. 2013 Mar;133(3):642-6. 
Full text (https://www.jidonline.org/article/S0022-202X(15)36150-9/fulltext)   Abstract (http://
www.ncbi.nlm.nih.gov/pubmed/23190897?tool=bestpractice.bmj.com)

77. Cook M, Baker K, Redman M, et al. Differential outcomes among immunosuppressed patients with
Merkel cell carcinoma: impact of immunosuppression type on cancer-specific and overall survival. Am

62 This PDF of the BMJ Best Practice topic is based on the web version that was last updated: Sep 20, 2024.
BMJ Best Practice topics are regularly updated and the most recent version of the topics
can be found on bestpractice.bmj.com . Use of this content is subject to our disclaimer (.

Use of this content is subject to our) . © BMJ Publishing Group Ltd 2024. All rights reserved.

https://www.ncbi.nlm.nih.gov/books/NBK532310
http://www.ncbi.nlm.nih.gov/pubmed/30335343?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/30335343?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/36243428?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/36243428?tool=bestpractice.bmj.com
https://documents.cap.org/protocols/Skin.Merkel_4.1.0.0.REL_CAPCP.pdf
https://documents.cap.org/protocols/Skin.Merkel_4.1.0.0.REL_CAPCP.pdf
https://www.nature.com/articles/s41379-018-0110-y
https://www.nature.com/articles/s41379-018-0110-y
http://www.ncbi.nlm.nih.gov/pubmed/30140036?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/30140036?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/34955421?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/34955421?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/30961887?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/30961887?tool=bestpractice.bmj.com
https://www.nice.org.uk/guidance/ng34
https://www.sciencedirect.com/science/article/pii/S1879729614001276
http://www.ncbi.nlm.nih.gov/pubmed/25456243?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/25456243?tool=bestpractice.bmj.com
https://www.jidonline.org/article/S0022-202X(15)36150-9/fulltext
https://www.jidonline.org/article/S0022-202X(15)36150-9/fulltext
http://www.ncbi.nlm.nih.gov/pubmed/23190897?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/23190897?tool=bestpractice.bmj.com
https://bestpractice.bmj.com


Merkel cell carcinoma References

J Clin Oncol. 2019 Jan;42(1):82-8.  Full text (https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8666386)  
Abstract (http://www.ncbi.nlm.nih.gov/pubmed/30211723?tool=bestpractice.bmj.com)

78. Alexander NA, Schaub SK, Goff PH, et al. Increased risk of recurrence and disease-specific death
following delayed postoperative radiation for Merkel cell carcinoma. J Am Acad Dermatol. 2024
Feb;90(2):261-8.  Full text (https://www.ncbi.nlm.nih.gov/pmc/articles/PMC11260506)   Abstract (http://
www.ncbi.nlm.nih.gov/pubmed/37778663?tool=bestpractice.bmj.com)

79. McEvoy AM, Lachance K, Hippe DS, et al. Recurrence and mortality risk of Merkel cell carcinoma
by cancer stage and time from diagnosis. JAMA Dermatol. 2022 Apr 1;158(4):382-9.  Full
text (https://jamanetwork.com/journals/jamadermatology/fullarticle/2788988)   Abstract (http://
www.ncbi.nlm.nih.gov/pubmed/35195657?tool=bestpractice.bmj.com)

80. Tieniber AD, Shannon AB, Carr MJ, et al. Patterns of recurrence and prognosis in pathologic stage I
and II Merkel cell carcinoma: a multicenter, retrospective cohort analysis. J Am Acad Dermatol. 2023
Jan;88(1):251-3.  Full text (https://www.jaad.org/article/S0190-9622(22)00813-1/fulltext)   Abstract
(http://www.ncbi.nlm.nih.gov/pubmed/35588924?tool=bestpractice.bmj.com)

81. Schwartz JL, Bichakjian CK, Lowe L, et al. Clinicopathologic features of primary Merkel cell carcinoma:
a detailed descriptive analysis of a large contemporary cohort. Dermatol Surg. 2013 Jul;39(7):1009-16.
Abstract (http://www.ncbi.nlm.nih.gov/pubmed/23551620?tool=bestpractice.bmj.com)

82. Iyer JG, Storer BE, Paulson KG, et al. Relationships among primary tumor size, number of involved
nodes, and survival for 8044 cases of Merkel cell carcinoma. J Am Acad Dermatol. 2014
Apr;70(4):637-43.  Full text (https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3959572)   Abstract (http://
www.ncbi.nlm.nih.gov/pubmed/24521828?tool=bestpractice.bmj.com)

83. Youlden DR, Soyer HP, Youl PH, et al. Incidence and survival for Merkel cell carcinoma
in Queensland, Australia, 1993-2010. JAMA Dermatol. 2014 Aug;150(8):864-72.  Full text
(https://jamanetwork.com/journals/jamadermatology/fullarticle/1881921)   Abstract (http://
www.ncbi.nlm.nih.gov/pubmed/24943712?tool=bestpractice.bmj.com)

84. Farley CR, Perez MC, Soelling SJ, et al. Merkel cell carcinoma outcomes: does AJCC8 underestimate
survival? Ann Surg Oncol. 2020 Jun;27(6):1978-85. [Erratum in: Ann Surg Oncol. 2020 Dec;27(Suppl
3):983.] Abstract (http://www.ncbi.nlm.nih.gov/pubmed/32103415?tool=bestpractice.bmj.com)

85. Hernandez LE, Mohsin N, Yaghi M, et al. Merkel cell carcinoma: an updated review of pathogenesis,
diagnosis, and treatment options. Dermatol Ther. 2022 Mar;35(3):e15292. Abstract (http://
www.ncbi.nlm.nih.gov/pubmed/34967084?tool=bestpractice.bmj.com)

86. Allen PJ, Bowne WB, Jaques DP, et al. Merkel cell carcinoma: prognosis and treatment of
patients from a single institution. J Clin Oncol. 2005 Apr 1;23(10):2300-9. Abstract (http://
www.ncbi.nlm.nih.gov/pubmed/15800320?tool=bestpractice.bmj.com)

87. van Bodegraven B, Vernon S, Eversfield C, et al; British Association of Dermatologists National
Disease Registration Service Steering Committee. 'Get Data Out' Skin: national cancer
registry incidence and survival rates for all registered skin tumour groups for 2013-2019 in
England. Br J Dermatol. 2023 May 24;188(6):777-84.  Full text (https://academic.oup.com/

R
EFER

EN
C

ES

This PDF of the BMJ Best Practice topic is based on the web version that was last updated: Sep 20, 2024.
BMJ Best Practice topics are regularly updated and the most recent version of the topics
can be found on bestpractice.bmj.com . Use of this content is subject to our disclaimer (.

Use of this content is subject to our) . © BMJ Publishing Group Ltd 2024. All rights reserved.

63

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8666386
http://www.ncbi.nlm.nih.gov/pubmed/30211723?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/30211723?tool=bestpractice.bmj.com
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC11260506
http://www.ncbi.nlm.nih.gov/pubmed/37778663?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/37778663?tool=bestpractice.bmj.com
https://jamanetwork.com/journals/jamadermatology/fullarticle/2788988
https://jamanetwork.com/journals/jamadermatology/fullarticle/2788988
http://www.ncbi.nlm.nih.gov/pubmed/35195657?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/35195657?tool=bestpractice.bmj.com
https://www.jaad.org/article/S0190-9622(22)00813-1/fulltext
http://www.ncbi.nlm.nih.gov/pubmed/35588924?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/35588924?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/23551620?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/23551620?tool=bestpractice.bmj.com
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3959572
http://www.ncbi.nlm.nih.gov/pubmed/24521828?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/24521828?tool=bestpractice.bmj.com
https://jamanetwork.com/journals/jamadermatology/fullarticle/1881921
https://jamanetwork.com/journals/jamadermatology/fullarticle/1881921
http://www.ncbi.nlm.nih.gov/pubmed/24943712?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/24943712?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/32103415?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/34967084?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/34967084?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/15800320?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/15800320?tool=bestpractice.bmj.com
https://academic.oup.com/bjd/article/188/6/777/7051650
https://bestpractice.bmj.com


Merkel cell carcinoma References
R

EF
ER

EN
C

ES

bjd/article/188/6/777/7051650)   Abstract (http://www.ncbi.nlm.nih.gov/pubmed/36814132?
tool=bestpractice.bmj.com)

64 This PDF of the BMJ Best Practice topic is based on the web version that was last updated: Sep 20, 2024.
BMJ Best Practice topics are regularly updated and the most recent version of the topics
can be found on bestpractice.bmj.com . Use of this content is subject to our disclaimer (.

Use of this content is subject to our) . © BMJ Publishing Group Ltd 2024. All rights reserved.

https://academic.oup.com/bjd/article/188/6/777/7051650
http://www.ncbi.nlm.nih.gov/pubmed/36814132?tool=bestpractice.bmj.com
http://www.ncbi.nlm.nih.gov/pubmed/36814132?tool=bestpractice.bmj.com
https://bestpractice.bmj.com


Merkel cell carcinoma Images

Images

Figure 1: A primary MCC tumor in an 87-year-old man who presented with a large, fast-growing, red, eroded
nodule on the right temple

From the collection of Dr Kelly Harms and Dr Alison Lee, University of Michigan; used with patient consent
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Figure 2: A rapidly-growing MCC on the right cheek of a 64-year-old man, which started as a small
erythematous cyst-like papule then developed within a few months into a larger, violaceous nodule with
associated pruritus

From the collection of Dr Kelly Harms and Dr Alison Lee, University of Michigan; used with patient consent
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Figure 3: MCC on the left lower lip of a 68-year-old man. The asymptomatic tumor is an ill-defined reddish-
pink, scaly plaque blurring the lower vermillion of the lip

From the collection of Dr Kelly Harms and Dr Alison Lee, University of Michigan; used with patient consent
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Figure 4: Primary MCC on the right frontal scalp (asterisk) of a 73-year-old man, with a biopsy scar of
an in-transit metastasis (arrow). The primary tumor initially presented as an asymptomatic, fast-growing
subcutaneous nodule that was misdiagnosed as an epidermoid cyst

From the collection of Dr Kelly Harms and Dr Alison Lee, University of Michigan; used with patient consent
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Figure 5: MCC presenting as a well-defined, rapidly growing, asymptomatic, brightly violaceous nodule on
the left cheek of a 71-year-old man. The patient developed a golf-ball sized subcutaneous mass in the left
parotid (original biopsy site marked with blue ink, subcutaneous metastasis marked with arrow). Fine needle
aspiration of the mass in the left parotid gland confirmed MCC

From the collection of Dr Kelly Harms and Dr Alison Lee, University of Michigan; used with patient consent
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Figure 6: A 2 cm red, nodular MCC with varied vessel patterns on the right upper arm of an 80-year-old man

From the collection of Dr Kelly Harms and Dr Alison Lee, University of Michigan; used with patient consent
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Figure 7: MCC on the right posterior ankle of a 66-year-old African-American man, which presented as a
subtle 1.5 cm subcutaneous nodule without overlying epidermal changes. This can often be confused with
benign entities such as an epidermal cyst or a lipoma

From the collection of Dr Kelly Harms and Dr Alison Lee, University of Michigan; used with patient consent
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Figure 8: A 2x3 cm MCC lesion in a white man aged in his late 60s who had a history of taking
immunosuppressive medication for psoriasis. The nodule was violaceous with central ulceration, tan crusting,
and serous drainage. Note that ulceration is unusual in MCC

Tomtschik J et al. BMJ Case Reports CP 2022; 15: e249288; used with permission
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Figure 9: Histologic features of MCC from biopsy of a primary tumor. Image B shows small round blue
cells and image C shows characteristic nuclei, finely granular and dusty “salt and pepper” chromatin, and
abundant mitotic figures

Mauzo SH et al. J Clin Pathol 2016; 69: 382-90; used with permission
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Disclaimer
BMJ Best Practice is intended for licensed medical professionals. BMJ Publishing Group Ltd (BMJ) does not
advocate or endorse the use of any drug or therapy contained within this publication nor does it diagnose
patients. As a medical professional you retain full responsibility for the care and treatment of your patients
and you should use your own clinical judgement and expertise when using this product.

This content is not intended to cover all possible diagnosis methods, treatments, follow up, drugs and any
contraindications or side effects. In addition, since such standards and practices in medicine change as
new data become available, you should consult a variety of sources. We strongly recommend that you
independently verify specified diagnosis, treatments and follow-up and ensure it is appropriate for your
patient within your region. In addition, with respect to prescription medication, you are advised to check the
product information sheet accompanying each drug to verify conditions of use and identify any changes in
dosage schedule or contraindications, particularly if the drug to be administered is new, infrequently used, or
has a narrow therapeutic range. You must always check that drugs referenced are licensed for the specified
use and at the specified doses in your region.

Information included in BMJ Best Practice is provided on an “as is” basis without any representations,
conditions or warranties that it is accurate and up to date. BMJ and its licensors and licensees assume no
responsibility for any aspect of treatment administered to any patients with the aid of this information. To
the fullest extent permitted by law, BMJ and its licensors and licensees shall not incur any liability, including
without limitation, liability for damages, arising from the content. All conditions, warranties and other terms
which might otherwise be implied by the law including, without limitation, the warranties of satisfactory
quality, fitness for a particular purpose, use of reasonable care and skill and non-infringement of proprietary
rights are excluded.

Where BMJ Best Practice has been translated into a language other than English, BMJ does not warrant the
accuracy and reliability of the translations or the content provided by third parties (including but not limited to
local regulations, clinical guidelines, terminology, drug names and drug dosages). BMJ is not responsible for
any errors and omissions arising from translation and adaptation or otherwise.Where BMJ Best Practice lists
drug names, it does so by recommended International Nonproprietary Names (rINNs) only. It is possible that
certain drug formularies might refer to the same drugs using different names.

Please note that recommended formulations and doses may differ between drug databases drug names and
brands, drug formularies, or locations. A local drug formulary should always be consulted for full prescribing
information.

Treatment recommendations in BMJ Best Practice are specific to patient groups. Care is advised when
selecting the integrated drug formulary as some treatment recommendations are for adults only, and external
links to a paediatric formulary do not necessarily advocate use in children (and vice-versa). Always check
that you have selected the correct drug formulary for your patient.

Where your version of BMJ Best Practice does not integrate with a local drug formulary, you should consult
a local pharmaceutical database for comprehensive drug information including contraindications, drug
interactions, and alternative dosing before prescribing.

Interpretation of numbers

Regardless of the language in which the content is displayed, numerals are displayed according to the
original English-language numerical separator standard. For example 4 digit numbers shall not include a
comma nor a decimal point; numbers of 5 or more digits shall include commas; and numbers stated to be
less than 1 shall be depicted using decimal points. See Figure 1 below for an explanatory table.

BMJ accepts no responsibility for misinterpretation of numbers which comply with this stated numerical
separator standard.

This approach is in line with the guidance of the International Bureau of Weights and Measures Service.

Figure 1 – BMJ Best Practice Numeral Style
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5-digit numerals: 10,000

4-digit numerals: 1000

numerals < 1: 0.25

Our full website and application terms and conditions can be found here: Website Terms and Conditions.
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