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The subject of our research and development, “Phase I clinical trial on the safety of the
preoperative co-administration of mogamulizumab and nivolumab in solid cancer patients,” for
combined cancer immunotherapy with mogamulizumab and nivolumab was the first neoadjuvant
cancer immunotherapy in Japan. Patients were enrolled as planned.

Regulatory T cells (Tregs) and the PD-1/PD-L1 pathway are major inhibitory factors for tumor
immunity. In our research plan, a clinical trial was conducted on the suppression of these factors
in which an anti-CCR4 antibody, mogamulizumab, which removes activated Tregs with high
inhibitory activity among Tregs, was combined with an anti-PD-1 antibody, nivolumab, which
inhibits the PD-1/PD-L1 pathway to determine their clinical effects and explore their
immunological mechanisms. The clinical trial was designed to collect tumor tissues before and
after the administration of the investigational drugs. Thus, solid cancer patients, for whom
surgical resection was planned as a standard therapy for primary tumors that could be
preoperatively biopsied, were included. As this preoperative administration plan demands safety
without affecting the surgical treatment, strict selection criteria were set for cancer types with
sufficient consideration of ethical issues. Therefore, enrollment was initially considered to be
difficult. However, in Cohort 1 (0.1 mg/kg mogamulizumab + 3.0 mg/kg nivolumab), a total of
six patients, including four kidney cancer patients (The Tokyo University Hospital), one lung
cancer patient (The Kawasaki Medical University Hospital), and one esophageal cancer patient
(The Osaka University Hospital), were enrolled. Safety was carefully monitored during the
administration period of the investigational drugs and the subsequent perioperative period. Thus,
the observation period was successfully completed for all cases in February 2017. After the
objective evaluation of safety in all cases, the trial was shifted to Cohort 2 (0.3 mg/kg
mogamulizumab + 3.0 mg/kg nivolumab administration group). In Cohort 2, one esophageal
cancer patient was enrolled at Osaka University at the end of March 2017.

As planned, tissues could be collected in all six cases of Cohort 1. For the analysis of living
cells, purified and frozen tumor tissues were collected from each facility for flow cytometry and
mass spectrometry (CyTOF) at the National Cancer Research Center. Simultaneously, the
kinetics of immunocompetent cells in 39 patients who participated in the completed phase Ib
trial on the monotherapy with mogamulizumab were analyzed. In all cases, activated Tregs with
Foxp3 strongly expressed in peripheral blood were removed efficiently. To elucidate the
immunological effects of the investigational drugs by genetic analysis, immune signature
(immunogram), neoantigen, TCR repertoire, and CyberSort analyses were prepared at Tokyo
University. CyberSort is the frequency analysis of immunocompetent cells using immune
signature analysis. Tumor tissues and peripheral blood cryopreserved from the participating
patients were already collected from each facility to start gene analysis. Basic analysis on Tregs
with CCR4/CD25/0X40 using previously collected samples by immunostaining were conducted
at Aichi Medical University.
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