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Merkel cell carcinoma (MCC) is a rare, highly aggressive primary cutaneous neuroendocrine malignancy. It was first 
described in 1972 by Cyril Toker1, due to the similarities to Merkel cells (highly specialised cells in the epidermis which 
act as pressure receptors). Currently, the exact cell of origin is unknown and the tumour may well derive from divergent 
progenitor cells, depending on the pathogenesis.

The global incidence ranges annually from 0.1-1.6 cases per 100 000 people, with the highest incidence being 
in Australia.1 There is a significant increase in incidence in the last decade, most likely attributable to advances in 
diagnosis and improved clinical awareness, better record keeping and longer life spans.

Clinical presentation
MCC typically occurs on 
chronically sun-damaged skin 
(particularly head and neck 
region), in elderly Caucasians. It is 
more common in males. Additional 
risk factors include immune 
suppression and advanced 
old age (>75y).1

It most often presents as a rapidly 
growing violaceous nodule. There are no outstanding features 
to accurately distinguish it clinically from other more common 
skin lesions, requiring a high index of suspicion for biopsy. The 
acronym AEIOU has been proposed by Heath et.al. as an aid to the 
diagnosis: A = asymptomatic; E = expanding rapidly; 
I = immune suppression; O = older than 50; U = UV exposure2.

Pathogenesis
The tumour aetiology for MCC has not been fully elucidated, but 
we now know that there are at least two different tumour pathways.

In 2008 Feng et al. described the clonal integration of Merkel cell 
Polyomavirus (MCPyV) in human MCC.1 The integration of viral 
DNA into the tumour cells is believed to be involved in direct viral 
carcinogenesis via interaction with the Rb and p53 pathways, 
disabling these tumour suppressor pathways and promoting 
oncogenesis. MCPyV has been implicated in 80% of MCC in the 
northern hemisphere.

In Australia the inverse is true. The vast majority of MCC 
encountered in our setting are MCPyV-negative. These tumours 
follow the second proposed aetiological pathway, which is 
exposure to chronic UV radiation. The virus-negative tumours 
typically show a high mutational burden, with the most common 
UV-signature mutations impacting on TP53, RB1 and NOTCH 
families. 

Histology
Histologically MCC presents as a dermal-based tumour, often 
extending into subcutis, comprising small to intermediate sized 
blue cells. These cells are uniform with granular ‘salt-and-pepper’ 
chromatin pattern. They show a very high mitotic index and 
often areas of necrosis. An intraepidermal component may exist 
but is infrequent and usually small. Divergent differentiation is 
not uncommon in the virus-negative, UV-mediated tumours. 
Squamous differentiation is most common and distinct areas of 
concomitant SCC or IEC may be present.

The most common histological differential diagnoses that come 
into consideration include basal cell carcinoma, melanoma, 
haematological malignancies (lymphoma) and importantly 
a cutaneous metastasis from other neuroendocrine tumours 
(typically primary small cell carcinoma of the lung).

Immunohistochemistry (IHC) is 
required to confirm the diagnosis 
and exclude these other entities 
with overlapping histomorphology. 
Classic MCC shows positivity for 
cytokeratins, specifically CK20 
with a perinuclear dot-like pattern. 
Neuroendocrine differentiation is 
demonstrated by positive staining 
for synaptophysin, chromogranin 
and CD56. Neurofilament is more 
commonly positive in MCC compared with other neuroendocrine 
carcinomas. The full panel of expected negative stains, to exclude 
the aforementioned differential diagnoses, are beyond the scope 
of this review. Important to note is that virus-negative, UV-mediated 
MCC often demonstrates divergent immunophenotypic findings.3 
For this reason, a non-cutaneous 
primary (e.g. lung), often needs 
to be excluded clinically before a 
diagnosis of a primary cutaneous 
MCC can be made with certainty.
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Figure 1. Merkel cell carcinoma.
Photo courtesy of DermNet NZ

Figure 2. Merkel cell carcinoma histology.
Tumour cells have a high nuclear to 
cytoplasmic rationand can show moulding 
(Mo), where a nucleus conforms to the 
shape of an adjacent nucleus. Nucleoli are 
inconspicuous. Mitoses Mi are frequent.

Figure 3. IHC CK20, showing typical 
paranuclear dot-like positivity.

Figure 4. IHC Synaptophysin, indicating 
neuroendocrine differentiation.



Staging and Prognosis
As for other malignancies, tumour stage is a main determinant of 
prognosis. The 8th edition of the American Joint Committee on 
Cancer (AJCC) is used for current staging and is based on tumour 
size, extent of invasion and degree of nodal and/or systemic 
metastases (see table for staging summary). Sentinel lymph 
node biopsy is considered the most reliable technique to identify 
clinically/radiologically occult nodal involvement.4,5

It is important to recognise that up to 30% of patients may have 
nodal and/or systemic metastases at the time of diagnosis. It is a 
highly aggressive malignancy with 5-year survival rates ranging 
from 14-51% depending on stage.3

Poor prognostic factors include immunosuppression, male 
sex and primary tumour location in the head and neck region. 
Paradoxically, patients presenting with nodal disease in the 
absence of a primary cutaneous lesion have a slightly more 
favourable outcome in comparison.4

MCPyV-positive tumours are known to have a better prognosis 
when compared to their UV-mediated counterparts. Detection 
of virus DNA/protein can be used to distinguish between virus-
negative and virus-positive tumours; however, this is not routinely 
done at present as 1) not all studies have shown it to be a 
prognostic marker independent of stage3 and 2) it does not alter 
current management strategies.4.

Expression of p63 is thought to be associated with a shorter 
survival but further studies are required, as this has also not 
been demonstrated by all to be a poor prognostic biomarker 
independent of stage3. 

Treatment
There is currently no consensus on the optimal management plan 
for these tumours, given their relative rarity, and treatment plans 
often vary between institutions. 

The standard recommendation is wide local excision of the 
primary tumour. MCC is highly sensitive to radiotherapy and in 
Australia surgery is typically followed by definitive radiotherapy 
for locoregional disease. Depending on the nodal status, adjuvant 
radiotherapy to the nodal basin is also generally considered.4

The advent of immune checkpoint inhibitors has had a significant 
impact on treatment of MCC in advanced stages. Inhibition of the 
PD-1/PD-L1 pathways has shown promising antitumoral effect, 
with equal response in both virus-positive and virus-negative 
tumours. Immunotherapy agent Avelumab is an approved 
treatment option for MCC in Australia. Pembrolizumab has also 
recently been FDA approved for MCC treatment in the USA, 

and other agents are currently under investigation. There is no 
doubt that these immunomodulators show promising statistics 
in MCC treatment, but it is important to acknowledge that only 
approximately 50% of patients do show a response, and they 
often develop secondary resistance. More studies are required to 
overcome these current shortcomings.4

Chemotherapy still plays a role in treatment, but is generally 
reserved for those patients that are not suitable for immunotherapy 
or it is considered in the palliative setting.2,4

MCC frequently presents with both locoregional and distant 
recurrences. The majority of relapses will occur within 2 years 
from original diagnosis. Unfortunately, there are currently no 
standardised guidelines for post-treatment follow-up.4

Conclusion
Merkel cell carcinoma is a relatively rare primary cutaneous tumour 
but, given the tumour aetiology and pathogenesis, it is likely to 
be encountered at some stage in Australian practice. Increased 
clinical awareness will aid in earlier detection and better patient 
outcomes.

Most cases of MCC in Australia are virus-negative, UV-mediated 
tumours with high mutational burden. Immunotherapy agents 
show promising statistics for improved patient outcomes, but more 
needs to be done in this area to better understand the mechanisms 
and overcome current shortcomings.

Early referral of these patients to a specialist centre is imperative, 
given the highly aggressive nature of the tumour and typical 
patient demographics (i.e. elderly, often immunosuppressed 
with multiple co-morbidities, 30% presenting with advanced 
stage disease). Management of MCC requires input from a 
multidisciplinary team for optimal patient outcomes and possible 
enrolment in a clinical trial.
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8th Edition AJCC staging of Merkel cell carcinoma5

Stage Primary tumour (T) Nodal status (N) Metastasis (M)

I ≤ 2cm Negative Absent

IIA >2cm Negative Absent

IIB Invasion of deep tissues 
(fascia, muscle, cartilage, bone)

Negative Absent

IIIA Any Clinically/radiologically occult lymph node 
disease OR T0, N1b*

Absent

IIIB Any Clinically/radiologically detected lymph node 
disease; OR in-transit disease.

Absent

IV Any Any Beyond locoregional lymph nodes

*Stage IIIA includes cases with a clinically detected lymph node in the absence of a primary cutaneous lesion (T0, N1b), reflecting their more favorable outcome, in comparison to 
patients with a primary tumour and associated clinically detected nodal disease.
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