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Background: Merkel Cell Carcinoma (MCC) is a rare skin cancer with poor prognosis (1). Its pathogenesis is 

UV-driven or linked to infection with Merkel Cell Polyomavirus (MCPyV)(1). Advanced MCC show 40-50% 

responses to PD-(L)1 immune checkpoint inhibition (ICI) but reliable biomarkers are lacking, and the potential 

for side effects is significant (2). Biomarkers of interest in other solid cancers include CD8+ T cells in tumor and 

periphery, PD-L1-status, MSI-status, and tumor mutational burden (TMB) among others (3). The objective of 

this systematic review is to provide an updated summary of current predictors of ICI benefit in MCC. 

 

Methods:  A literature search was conducted in June 2024 using MEDLINE and EMBASE, focusing on humans 

with MCC and synonyms for ICI. No time-period was excluded, both English- and non-English articles, clinical 

trials and case reports were assessed.  Articles were reviewed by title, abstract, or full text in a blinded fashion 

by two independent reviewers. Articles that did not report treatment outcomes related to biomarkers for ICI 

were excluded. 

 

Results: The search yielded 2,418 results and after review, 20 were selected for this abstract, that met the 

criteria: tissue or blood-based biomarkers and ICI efficacy in advanced MCC.  

T cell related biomarkers in tissue: high intratumoral CD8+ T-cell density was associated with favorable 

response in one study (4) but showed no correlation with response in others (5, 6). MCPyV-specific infiltrating 

CD8+ T-cells were also not predictive of outcomes (6). Two studies examined CD8+ phenotype, finding that 

high T-cell receptor diversity and low clonality were observed in responders (7), and that effector CD8+ T-cells 

in proximity to tumor cells, along with T-cells exhibiting a memory phenotype, were favorable (8). TMB: High 

TMB predicted benefit in one study (9) but failed to do so in others (10, 11). However, specific mutations in 

ARID2 and NTRK1 were beneficial in one study (11). TAMS: A subset of tumor associated macrophages was 
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associated with treatment resistance in one study (12). PD-(L)1: While PD-L1 expression did not consistently 

predict response, two studies found a trend for it to be numerically higher in responders (13, 14). Responders 

also had higher PD-1 expression in one study (9), but other studies found no correlation (7, 10, 15). MCPyV 

status: MCPyV status was not significantly correlated with response in any of the studies (7-9, 11, 16-18). 

However, MCPyV negative patients had a trend towards improved response in two studies (18, 19). MHC/LOH: 

A trend towards improved response was seen in patients with loss of heterozygocity (LOH) in MHC locus and 

lower MHC class I expression (13) and HLA-downregulation was seen in a secondary resistant tumor in one 

study(6).Blood-based biomarkers:  CD8 T cells in blood have shown some promising results, with a higher 

frequency of MCPyV-specific CD8+ T-cells at baseline predicting ICI response in one study (20). High tumor-

specific T-cells in addition to high CD39+CLA+CD8+ bulk showed higher response even in MCPyV-negative 

tumors (21). Furthermore, co-expression of PD-1 and TIGIT on circulating T-cells was associated with response 

in one study (22) and in another study a broad T cell recognition of T-Antigens and T cell frequencies were 

predictive (23). Other blood tests that have been investigated are Neuron specific enolase (NSE)-, LDH- and 

platelet levels. While LDH-levels have shown to be predictive for response in melanoma patients (24), one 

study of MCC patients found no association between LDH levels—whether normal or elevated—and response 

(25). Neutrophil to lymphocyte ratio, which has shown some promise in melanoma patients, did not predict 

response in two studies but trended towards response in one (14, 15). NSE in blood during treatment were 

significantly lowered for responders, however baseline levels were not predictive (26) in one study. In another 

study the unspecific platelet count pre-treatment was significantly correlated to response (27).  

 

Conclusions: Intratumoral density of CD8+ T-cells, PD-L1 expression and TMB have been shown to correlate 

with response to ICI in several cancers, but individually none of them universally predict benefit in MCC. This 

systematic review highlights promising blood-based circulating T-cell biomarkers that correlate with treatment 

response, as well as tissue-based biomarkers with varying predictive potential. While the diversity of 

investigated biomarkers is encouraging from an immune mechanism standpoint, the complexity exceeds our 

current understanding. A personalized approach integrating molecular biomarkers with clinical factors is in 

our view essential for optimizing ICI-treatment in MCC. 
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