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Abstract

Recent development and clinical application of drug therapies have dramatically improved the treatment outcome of breast cancer.
Of particular note is a paradigm shift in treatment with the advent of cancer immunotherapy, represented by immune checkpoint
inhibitors. However, the prognosis of metastatic breast cancer is still poor, and it is urgent to predict the efficacy and toxicity of cancer
immunotherapy in terms of breast cancer control.

In this study, we aim to develop an algorithm for predicting the efficacy and toxicity of cancer immunotherapy based on circulating
immunological profiles, which will be the key to the treatment navigation system.

Patient samples were obtained from patients who consented to sample collection in a phase Ib/II clinical trial (NCT03430479). This is a
multicenter study of nivolumab plus radiation therapy (RT) in patients with HER2-negative metastatic breast cancer.

Samples were analyzed by 1) comprehensive gene expression analysis, 2) comprehensive cytokine expression level analysis, and 3) single-
cell immune cell profiling by mass cytometry. 1) and 2) were combined for topological data analysis.

Clusters with and without effect of checkpoint inhibitors were clearly distinguished by the profile of circulating immune cells. Mass
cytometric analysis of the clusters revealed the presence of characteristic immune cell populations.

In this study, we have shown that the effect of checkpoint inhibitors correlates with changes in the profile of circulating immune cells. The
ability to monitor immunotherapy would maximize the efficacy and minimize the side effects of each therapy. This is an important finding

for more personalized immunotherapy treatment strategies.
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