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In recent years, biomarker-based therapeutic drug selection has gained importance, and it is fragmented by multiple
biomarkers (even in cancer types with high morbidity such as colorectal cancer and lung cancer), each of which is becoming
a rare fraction. Also, in biliary tract cancers with relatively low morbidity compared with these cancer types, the types and
proportions of therapeutic target molecules are being clarified by comprehensive genomic screening at worldwide. Biliary
tract cancers have a poor prognosis because many patients are found in an unresectable state and recurrence occurs at a high
rate despite radical resection. Precision medicine based on genomic aberrations has been developed in various cancer types,
but only two established biomarkers to predict therapeutic efficacy in biliary tract cancer are FGFR2 fusion/rearrangement
and IDH1 mutation, and there is still a need for therapeutic development in the future.

The goal of this study was to conduct and report an investigator-initiated clinical trial of niraparib for patients with
BRCA-mutated advanced biliary tract cancer, pancreatic cancer, and other gastrointestinal malignancies. The trial was a
tumor-agnostic basket trial for biliary tract cancer, pancreatic cancer, and other gastrointestinal malignancies. Screening
tests for BRCA gene mutations were based primarily on circulating tumor DNA (ctDNA) samples, and comprehensive
genomic profiling tests using tumor tissue specimens were also used.

Niraparib is anticancer drug classified as a poly(ADP-ribose) polymerase (PARP) inhibitor. PARP is an enzyme necessary
for the repair of single-strand DNA breaks and is responsible for base excision repair, which is a DNA single-strand break-
repair mechanism. Accumulation of unrepaired DNA single-strand breaks due to PARP inhibition leads to double-strand
DNA breaks at sites of replication forks during the DNA replication process. During this process, normal cells can be
repaired by homologous recombination repair (HRR) mechanisms to escape cell death. However, in cells in which HRR is
dysfunctional, such as cells with pathological mutations in HRR-related genes, double-strand DNA breaks accumulate
without repair, eventually leading to cell death. Thus, in cells lacking repair machinery for double-strand DNA breaks such
as HRR, genomic integrity preservation is dependent on the mechanism of BER, including PARP, and has been shown to
induce synthetic lethality by PARP inhibitors. PARP inhibitors such as olaparib and niraparib were developed with a
mechanism of action that is based on the presence of mutations in BRCA1/2, which is a HRR-related gene, in patients with
ovarian or breast cancer. Niraparib is selective for PARP1/2 compared with olaparib, and is more cytotoxic than olaparib
due to its PARP-trapping activity, and is effective against olaparib-resistant cell lines.

The study began in April 2020, and preparation for the investigator-initiated trial began. First-patient-in was achieved on
March 22, 2021 after study protocol, informed consent form, SOP preparation, IRB review, and contract with a cooperating
company to provide investigational products and safety information.

By April 2023, 26 patients with biliary tract cancer (25 planned), 26 patients with pancreatic cancer (25 planned), and 10
patients with other gastrointestinal malignancies (10 planned) were enrolled, and case enrollment was completed 2 months
earlier than planned progress. One year has passed since the last case registration in April 2024, and the planned follow-up
period has been completed. The outline of the trial scheme is published in protocol paper (Kawamoto Y, et al. Future Oncol
2024).

At present, the data are compiled, and the analysis is started from around July, 2024, with the goal of publishing the
results in early 2025, preparing the papers, and submitting the summary report.

In this study, concurrent with an investigator-initiated trial, we screened ctDNA with Guardant360® as a companion
diagnostic. The usefulness will be assessed in conjunction with the results of the investigator-initiated clinical trial.

In addition, cases of biliary tract cancer, pancreatic cancer, and other gastrointestinal malignancies with confirmed BRCA

mutations were enrolled, and treatment efficacy data were prospectively accumulated in SCRUM-Japan Registry study.
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Data will be generated for comparable control groups at the time of approval review, in line with the completion of the
investigator-initiated clinical trial of niraparib.

The ultimate goal of research activities, including this study, is to improve the prognosis of cancer through further
promotion of precision medicine. With this study, a paradigm shift can occur from precision medicine based on genetic
alterations in tumor tissue to precision medicine based on ctDNA. Using ctDNA, which is able to detect genetic alterations
in whole tumors in real time, has the potential not only to be minimally invasive, but also to overcome the heterogeneity of
cancers to ensure that right drugs are offered to right patients. Simultaneously, shifting from organ-by-organ therapeutic
development to tumor-agnostic therapeutic development could significantly reduce treatment development costs, which
could be reflected in lower drug costs in the future, thereby reducing medical costs.

And, it is also expected that it will lead to treatment development promotion as a model case of the rare fraction utilizing
the patient registry. Nation-wide registry systems, such as SCRUM-Japan/MONSTAR-SCREEN, are limited worldwide and
have also been extended to registries that include immunogenomic panels and liquid biopsy data. If the therapeutic
development model of rare fraction using this registry can be developed, it can be expected to become a clinical
development network base which can make the results of basic research and drug discovery in Japan to be practically used

ahead in the world.



