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The gene analysis of occupational cholangiocarcinoma revealed a high
mutation burden and a unique trinucleotide mutation signature and multicentric carcinogenesis. By
immunohistochemical analysis, cholangiocarcinoma cells and massive invasion of immune cells
including cytotoxic T cells were positive for PD-1 and PD-L1. The combined positive score was 10% to

90%, which was extremely higher than non-occupational cholangiocarcinoma. These findings indicate
that occupational cholangiocarcinoma has characteristic immune response such as a high mutation
burden, cancer immune cells positive for PD-1 and PD-L1, massive invasion of immune cells, which
suggests the usefulness of immune checkpoint inhibitors.
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