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Immune checkpoint inhibitor has been playing an important role in
controlling metastatic tumors. However, only limited patients experience durable response. Therefore
development of strategy to increase the responder and exploring biomarker to predict the responder
is an urgent issue. The purpose of this study was to investigate whether use of various radiation

including X-ray and particle beam combined with dual immune checkpoint blockade (Anti-PD-L1 and
anti-CTLA-4 antibodies: P1C4) contribute to the control of tumors out-side radiation field, and
addition of radiation to immune checkpoint blockade alters immune micro environment. We found that
both X-ray and carbon ion irradiation enhanced the efficacy of P1C4 both for irradiated tumors and
tumors out-of-radiation field with the increase of CD8 to Treg ratio. Although further study is
necessary, tumor microenvironment analysis after radiation therapy might be useful to predict
responder for immune checkpoint blockade therapy.
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