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ABSTRACT 

Though rare, MCC is a very aggressive kind of skin cancer. The finding that UV-induced DNA destruction and the 

potential Merkel cell polyomavirus drove MCC's oncogenesis helped explain its biology. Among the strong 

indicators of MCC's immunogenic traits are the high incidence of immunosuppression in affected individuals and 

the existence of MCPyV-specific T cells, as well as lymphocytes with an "exhausted" phenotype in the tumor 

micro-environment. Immunotherapy has changed the management of advanced MCC patients with anti-PD-1/PD 

L1 suppression when used as first-line therapy, producing objective responses in up to 50–70% of cases. Many 

individuals, meanwhile, could develop an acquired resistance or contraindications towards immune checkpoint 

inhibitors, which would need the creation of creative treatment strategies. This paper will discuss present 

guidelines for treatment for MCC in addition to possible therapeutic viewpoints for advanced disease, 

concentrating on molecular pathways, targeted therapies, and immune-based strategies. 

KEYWORDS: Epidemiology and pathogenesis, immune checkpoint inhibitors (ICI), Merkelcell polyomavirus 

(MCPyV), MCC. 
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I. INTRODUCTION 
A clinically significant condition, Merkel 

Cell Carcinoma (MCC) is a rare & aggressive 

cutaneous neuroendocrine carcinoma with great 

metastatic potential, fast progression, and high death 

rates. Cyril Toker originally noted this as being a 

"trabecular carcinoma on the skin" in 1972. It is 

significantly higher among immunocompromised 

individuals. Identifying and treating MCC 

successfully is still somewhat challenging among 

malignancies. MCC often causes a delayed diagnosis 

because of its unclear appearance. Usually, it appears 

as a fast-growing, painless lump on the skin when 

exposed to UV radiation. Though sometimes 

inadequate for advanced stages, traditional therapies, 

including surgical excision and radiation, provide 

limited control. Recent developments in 

immunotherapy, especially immune checkpoint 

inhibitors including nivolumab, pembrolizumab, as 

well as avelumab, have changed treatment and shown 

remarkable efficacy in generating long-lasting 

responses and higher survival rates in settings of 

advanced and metastatic conditions. [1] 

Dermatological oncologists in both the clinical and 

scientific fields have become increasingly interested 

in this entity in recent years because of its growing 

frequency, important new pathogenesis findings, and 

unmatched treatment option developments. 

Chemotherapy was the only treatment for advanced-

stage or simply ineffective MCC before several 

clinical trials demonstrated the efficacy of immune-

checkpoint inhibitors. These cancers were thought to 

come from Merkel cells, the only type of cutaneous 

cells producing granules & part of the amine 

precursors uptake & decarboxylation system 

(APUD) system. Especially, there is somewhat fresh 

proof that Merkel cells are derived from the 

pluripotent epidermal stem cells. HIV-infected 

patients and organ transplant recipients are far more 

likely to acquire MCC (12/100,000/years) and at a far 

younger age (about 50% <50 years). In the 

development of MCC, UV radiation is believed to 

have an immune-suppressive effect instead of a 

mutagenic or carcinogenic one. Avelumab, which 

several authorities approved in 2017, was the first 

drug to be approved for metastatic MCC. Among the 

risk elements are old age, fair skin, suppression of 

immunity, and UV exposure. Essential therapeutic 

steps are surgery, adjuvant, or as therapeutic 

radiation, and for more advanced, incurable phases, 

medication-assisted treatment of the tumor. Modern 

diagnostic technologies—including CT DNA assays 

and sentinel lymphatic node biopsy—help to improve 

early detection and monitoring. Immune checkpoint 

inhibitors such as avelumab, pembrolizumab, and 

nivolumab have transformed the therapy scene with 
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their capacity to generate long-lasting impacts and 

higher survival. 

 

II. EPIDEMIOLOGY AND 

PATHOGENESIS OF MERKEL CELL 

CARCINOMA 
A rare superficial tumor, Merkel cell 

carcinoma, accounts for less than one percent of all 

non-melanocytic skin malignancies in Germany. 

Incidence varies greatly by geography. Australia's 

rate is the highest at 1.6–2.5 per million person years; 

the USA comes next at 0.66–0.79 and New Zealand 

at 0.88–0.96. By comparison, MCC is less prevalent 

in Europe, where rates can vary between 0.2 - 0.3 for 

every 100,000 person-years [2]. More common in 

men, MCC mostly impacts fair-skinned individuals 

who expose the sun for long periods. Recognized risk 

factors include an advanced age (such as >75 years) 

& immune deficiency (e.g., from organ donation or 

as chronic lymphocytic leukemia (CLL)). [3] About 

80% of MCCs in the northern part of the world are 

caused by MCPyV, the main etiopathogenetic agent. 

UV radiation is the main etiopathogenetic cause of 

MCC in Australia. Since its first reporting, MCC has 

been slowly increasing globally. Epidemiological 

research shows that annual rates are rising by 2–4%, 

which is comparable to a 3 to 5 factor increase in 

cases that are newly identified yearly over the last 

few decades. The cell where MCC originally emerged 

is unknown. Because they have undergone terminal 

differentiation, usual Merkel cells are no longer been 

believed to be the origin of the cancer [4]. The tumor's 

dual source has inspired several theories. [3,17,18] 

MCPyV-positive MCCs are thought to come from 

epithelial cells, dermal stem cells of mesenchymal 

origin, fibroblasts, and pro-B/pre-B lymphocytes. 

Though outside the scope of this article, pro-B/pre- B 

cell lineage arguments comprise the IHC generation 

of immunoglobulins along with B-cell markers (like 

TdT & PAX-5) through virus-positive MCCs, or, as 

well as the sporadic display of IgH and IgK. 

Moreover, reports indicate that MCC has shrunk 

following treatment with idelalisib, a drug for B-cell 

lymphoma and leukemia. [17] MCPyV-negative 

neoplasm which are pathogenetically and sometimes 

morphologically linked to squamous cell cancer are 

thought to arise from aberrant malignant cell 

transformation keratinocytes (such as from cancer 

stem cells which can differentiate in several 

directions or as the result of combined genetic "hits" 

resulting in a change from a cutaneous to a high-

grade neural endocrine phenotype). Though men are 

somewhat more likely than women to get Merkel cell 

carcinomas, percentages of each gender differ 

worldwide. In several European countries, the 

proportion of female patients is greater (54–69%) 

compared to the percentage of the male population 

(59–68%) in the United States and Australia. Fair-

skinned people are significantly more likely to get 

MCC than African-American, Asian counterparts. 

 

III. CLINICAL FEATURES OF MERKEL 

CELL CARCINOMA 
MCC usually appears on the head or neck of an older, 

white patient who has been sun-damaged. It often, 

nonetheless, affects areas sheltered from sunlight, 

such as the limbs and trunk. Mucosal membranes are 

rarely affected. [21] The clinical presentation of MCC 

is a fast-growing, pain-free, erythematous/violaceous 

nodule and plaque. [19] 

 

The acronym AEIOU captures these traits: 

Afoasymptomatic, E for fast rising, I as immune 

suppression, O for older than 50, and 

U stands for UV-exposed area. [20] 

 

Clinically, the tumor is hard to identify; it has 

to be looked at under a microscope. The main 

elements known to be involved in the pathogenesis of 

MCC are UV radiation, as shown by a to an eight-

fold greater tendency for white people compared to 

black people, a relationship between incidence & 

UVB irradiation index, the highest rates of incidence 

in Australia and a preponderance to sun-exposed 

skin. [22] HIV patients, as well as transplant recipients, 

show immunosuppression by a significantly increased 

risk. [23,24] and the more recent discovery that better 

survival is connected to strong intra-tumoral T-

lymphocyte infiltrates. [25,26] So far, no research has 

been done on the exact control of immunosuppressive 

treatment in transplant patients with MCC; therefore, 

reducing immunosuppressive drugs should be 

addressed on a personal level. Molecular techniques 

reveal the DNA of the typical virus identified as 

Merkel cell polyomavirus (MCPyV) in up to 80% of 

cases; recently created monoclonal antibody 

targeting the large T antigen reveals it in 97% of 

instances. [27,28,29] 

 

IV. HISTOPATHOLOGICAL FEATURES 
Under a microscope, MCC is classified as a 

"little blue round cell cancer" in the epidermis 

subcutis. Rarely is the epidermis impacted. 

Uncommon are MCCs mostly or entirely 

intraepidermal. The tumor cells show a high nuclear: 

cytoplasmic ratio, ambiguous nucleoli, and a "salt as 

well as pepper" nuclear chromatin pattern. Usually, 

they are in nests along with sheets. Though it was 

once called "trabecular carcinoma," the trabecular 

sequence is unusual and usually focal when it does 

appear. Sometimes, so-called Homer-Wright-like 

pseudo-rosettes might be seen.[49] Many mitotic 

figures, randomly apoptotic cells, and sporadic 

geographic necrosis sites can be found. Although 
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MCC is no longer divided by trabecular, 

intermediate, and small cell types as it had been in 

the past, MCPyV negative cells have been Related to 

larger-cell cytomorphology and the uncommon 

appearance of pleomorphic and possibly clear cells. 

Though some instances exhibit extra mixed 

sarcomatous and/or carcinomatous characteristics, 

most MCCs have pure neuroendocrine 

phenotype/"pure MCCs." These are known as 

"combined MCCs." Squamous differentiation is the 

most often observed "divergent" feature.[4] Among 

the appearances are: (i) connection between an 

invasive carcinoma of squamous cells and a small 

blue round cell neuroendocrine tumor, as well as their 

overlap. (ii)Rarely, a small, round, blue 

neuroendocrine carcinoma with differentiated 

squamous foci appears. (iii)As an intraepidermal 

growth of malignant neuroendocrine tissues while 

Bowen disease is present. Epidermotropism & 

adnexotropism are more often encountered in 

conjunction than in pure MCCs. [7] 

 

V. INVESTIGATIONAL THERAPIES IN 

MCC 
Immunotherapies: Several studies suggested that 

ICI would help MCC patients. Most likely resulting 

from immune stimulation, MCC spontaneous 

reversal is an uncommon but well-studied 

phenomenon. Those whose cancers lack infiltrating 

lymphocytes do worse than those with MCCs with T 

cell invasion. The abscopal impact of irradiation—

where specific radiation therapy is connected to a 

regression of additional tumor areas beyond the 

treatment field— has additionally been observed in 

MCC patients, suggesting a controlled immune 

response.[6] MCCs are more frequent and have a 

worse prognosis when there is immune impairment. 

Finally, as they show either MCPyV antigens 

/ultraviolet-mutation-associated neoantigens, MCCs 

are possible targets for antitumor immunotherapy.[8] 

Both the natural and adaptive parts of the immune 

system may be antitumor. Adaptive antitumor 

immunity is regulated by proteins generated on the 

outermost layer of both immune cells as well as tumor 

cells, hence mediating effector T cell activation by 

antigen-presenting cells. Among the several 

signalling routes that could activate the immune 

system are theOX40–OX40L & CD137–4–1BBL 

axes. Other signalling pathways, including the 

cytotoxic T lymphocyte antigen 4 (CTLA-4) along 

with apoptosis protein 1 (PD-1)–PD-L1 

immunological checkpoints, allow tumor cells to 

escape the immune system and suppress immune 

responses. Immunotherapies thus either activate or 

suppress inhibitory pathways to boost anticancer 

immunity.[9] Of these, PD-1–PD-L1 immune 

checkpoint suppression has drawn the most attention 

in MCC. PD-1–PD-L1 immune checkpoint 

suppression has become the subject of thorough 

investigations in MCC. [47] 

Targeted therapies, Immunosuppressed or non-

responding advanced-stage MCC patients need 

alternatives to ICI. A range of targeted therapy kinds 

have been investigated in MCC cell lines & 

xenograft models; some are now undergoing 

additional testing in early phase clinical trials. 

YM155 safely kills cells in VP-MCC cell lines 

and xenografts. [10,11] Likewise, ABT-263 - 

Inhibitor for the apoptosis controller BCL-2 family 

members induces apoptosis in most MCC cell lines 

investigated, regardless of MCPyV status.[12] 

Though xenograft studies show BCL-2 antisense 

oligonucleotides to be effective, other patients 

showed no advantage. Though some patients 

showed no improvement with BCL-2 antisense 

oligonucleotides [47]. 

Radiotherapy (RT) can be a palliative option for 

MCC patients who are incurable or an adjuvant 

treatment following surgery, since MCC is 

considered a radiosensitive malignancy. On the other 

hand, radiation monotherapy could not yield the same 

outcomes as complete surgical excision. 

Retrospective studies of 43 patients showed a 

comparable result with an overall survival percentage 

of 37%. A retrospective analysis of 57 ineffective 

patients treated by targeted radiation therapy 

demonstrated a 5-year as a whole survival rate of 

39%. [50] The NCCN guidelines to obtain radiation 

with a therapeutic goal indicate doses within 60 and 

66 Gy and a wide therapy perimeter (5 cm) around 

the primary location. Radiation doses to the primary 

site following surgical resection should range 

between 50 and 60 Gy, depending upon whether 

microscopically positive margins have been detected 

or not. [5] 

 

VI. CURRENT TREATMENT OPTIONS IN 

MCC 
The therapy choice is determined by the 

tumor features—such as stage of presentation, 

regional lymph node involvement, disease situated, 

multiple medical conditions, and patient performance 

status. [13-15] Current treatment strategies involving 

surgery and/or radiation therapy, despite their great 

locoregional control rates, are often connected to the 

emergence of distant metastases. Although 

chemotherapy has had little efficacy in treating 

metastatic disease, improvements in 

immunotherapies are expected to greatly affect the 

management and outcomes of MCC. Treatment 

choices are often based on data from prospective 

randomized controlled trials and retrospective series, 

since there are now no authorized therapeutic agents 

for the treatment of the advanced form of MCC. 
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Options for treatment for the loco-regional form have 

been extensively established. In the metastatic setting, 

chemotherapy is of little use; nevertheless, advances 

in Immunotherapeutics are expected to greatly 

influence MCC management and outcomes. [48] 

 

VII. PRESENTATION AND DIAGNOSIS 
Usually, MCC appears as the red/violaceous nodule 

developing rapidly on an older, lighter in complexion 

person's sun-exposed skin. As many as 15 percent of 

MCC patients, however, will present having a tumor-

positive lymph node but no obvious cutaneous tumor; 

this is probably caused by metastatic disease where 

the skin under the tumor has faded. [30,38,42] A 

diagnosis of MCC has to be confirmed by means of 

histopathological and immunohistochemical 

findings.[30]  MCC  could  also  be  confused  

with  basal-cell Cancer.[43] Thus, the diagnosis has to 

be confirmed using immunohistochemistry 

techniques [43]. Immunohistochemistry studies are 

thus essential to confirm the diagnosis. Though not 

particular signs, neuroendocrine markers like 

synaptophysin or chromogranin A frequently express 

themselves by MCCs. Usually as paranuclear spots, 

cytoplasmic along with membrane patterns, or both, 

most MCCs exhibit cytokeratin 20 (CK20) focally or 

diffusely. The staining process for neurofilament, 

another intermediary filament, reveals a paranuclear 

dot-like pattern as well. CK20 conveying & the 

paranuclear dot-like appearance of intermediate 

filament staining clearly point to MCC.[30] The 

synoptic reporting of newly diagnosed lesions 

facilitates treatment decisions and prognostic studies 

by at least including, the peripheral & deep margin 

status and the level of lymph vascular invasion as 

well as extracutaneous extension (bone, muscle, 

fascia and/or cartilage involvement).[44] 

Morphologically, MCC and metastatic SCLC are 

identical. Morphologically, MCC and cancerous 

SCLC are identical. Expressions vary, hence no one 

marker by itself is prone or particular enough to 

consistently separate MCC through metastatic SCLC. 

A collection of markers is thus necessary, particularly 

for the identification of challenging circumstances 

such as CK20-negative MCC. Moreover, several non-

lung SmCCs, such as parotid alongside uterine cervical 

original cancers, often have CK20 as well. 

Consequently, particularly where metastatic MCC has 

migrated to an unknown source location, they could 

be more difficult to distinguish from MCC.[30] It can 

be especially challenging to tell primary parotid 

SmCC from metastatic MCC of unknown origins 

since the parotid is usually a site of regional MCC 

spread & primary parotid SmCC is rare. [45] As NGS-

based methods become more common, MCPyV 

detection and mutational signature analysis may help 

distinguish metastatic SCLC (MCPyV-negative along 

with smoking signature mutations) from MCC 

(MCP+ or UV signature mutations).[41] For example, 

UV signature mutations discovered in a parotid gland 

tumor confirmed the presence of metastatic MCC of 

unidentified initial origin rather than a main parotid 

neuroendocrine carcinoma [39]. Distant cutaneous 

metastases are possible in patients with MCC. 

Patients with MCC may have distant cutaneous 

metastases. Studies of clonality depending on copy 

number changes, mutations, and/or MCPyV 

sequencing could help distinguish cancer that has 

spread from a second primary MCC among patients 

who present having a rare second cutaneous MCC 

that is spatially and temporally separated from the 

first primary MCC such that the tumor is 

scientifically designated a second primary. [40, 46] 

 

VIII. MANAGEMENT OF MCC 
Usually followed with radiation therapy, 

surgical excision with 1-2 cm margins treats primary 

MCCs. Though adjuvant radiotherapy to the main 

tumor site is often recommended, in a subgroup of 

individuals (such as those with malignancies), the 

morbidity issues related with radiotherapy can be 

avoided with a low local recurrence rate. Currently, 

immunohistochemistry For broad-spectrum 

cytokeratin’s and/or CK20 is often used to boost the 

identification of micro metastases in sentinel lymph 

nodes since any size of metastatic deposit is 

considered positive with reference to nodal staging. 
[33,31] Because any size of metastatic deposit is 

considered positive with reference to nodal staging, 

broad-spectrum cytokeratin and/or CK20 

immunohistochemistry is often used now to boost the 

detection of micro metastases in sentinel lymph 

nodes. [30, 34] To manage clinically detectable or 

hidden nodal disease, the NCCN recommends using 

imaging testing for distant metastases, then lymph 

node dissection and/or radiation treatment to the 

nodal basin. [32] Historically, patients with MCC have 

been treated systemically with chemotherapy, 

platinum-based drugs, taxanes, anthracyclines, and 

etoposides.[35] Avelumab, an anti-PD-L1 antibody, 

has been approved by the European Medicines 

Agency (EMA), Swiss medic, the FDA, and the 

Japanese Ministry of Health, Labor, and Welfare as a 

therapy for metastatic MCC in the previous two years 
[36]. Three dozen other immunotherapies that are for 

MCC also demonstrated promise in clinical studies. 
[37] The efficacy of (ICI) is a key turning point in the 

therapy of advanced-stage MCC. Not every patient, 

however, reacts to ICI in a long-lasting manner. 

Furthermore, ICI might not be the ideal choice for 

people with autoimmune disorders or those requiring 

immunosuppression as recipients of solid 

transplanted organs. As a result, present research 

objectives in MCC patients are predicting and 
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boosting immunotherapy response as well as 

identifying alternative treatments for those for whom 

ICI is unsuitable and/or unsuccessful. 

 

IX. CONCLUSION 
Immunotherapy and ICI have transformed 

the standard approach for treating locally advanced or 

metastatic MCC substantially. Chemotherapy is 

considered nowadays to be palliative; any responses 

are transient. In the majority of patients, it's 

impossible to identify tumor-specific driver 

mutations and the inadequate efficacy of targeted 

therapies like monotherapy can be attributed to the 

broad range in the oncogenesis of metastatic 

colorectal cancer (MCC). Improving the clinical 

management of MCC would be the establishment of 

a cooperative architecture enabling rapid planning 

and execution of clinical investigations, as well as 

formal information sharing. In a disease with such low 

frequency, this element is quite crucial. Though there 

are still major scientific challenges to be addressed, 

our understanding of MCC in the biological sciences, 

diagnosis, and therapy has much advanced. 

Furthermore, the origin of the MCC cell was 

unknown. Finally, more therapeutic options have to 

be validated if the advantages of radiation, surgery, 

and immunotherapy are to be further increased, 

thereby guiding patient outcomes. [16,5] 
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