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Phase I/II investigator—initiated clinical trial based on a drug-repositioning

approach to develop a therapy that reprograms the stroma of pancreatic cancer
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Pancreatic cancer remains a representative intractable malignancy, for which the development of
innovative therapeutic strategies 1is urgently needed. A key factor contributing to the poor
therapeutic outcomes of pancreatic cancer is the drug delivery barrier caused by the dense fibrotic
stroma that surrounds the tumor. In pancreatic cancer, the tumor microenvironment is composed
predominantly of stromal components, which collapse the intratumoral vasculature and prevent
sufficient drug penetration. This “stromal roadblock” has been recognized as a fundamental cause
of therapeutic resistance unique to pancreatic cancer, and it remains unaddressed by current treatment
modalities.

In 2019, our group identified Meflin—a GPI-anchored membrane protein—as a functional marker of
restraining cancer—associated fibroblasts (rCAFs). Meflin inhibits TGF-f signaling and collagen
crosslinking, thereby suppressing stromal fibrosis Mizutani et al., Cancer KRes, 2019). We also
discovered that rCAFs can transform into pro—tumorigenic CAFs (pCAFs) as tumors progress, highlighting
a dynamic fibroblast phenotype shift that supports cancer progression.

This finding enabled the development of a novel therapeutic strategy: reprogramming pCAFs back into
rCAFs. We screened a chemical library and identified Am80 (tamibarotene), a synthetic retinoid
(development code: MIKE-1), as a potent inducer of Meflin expression. In murine models, oral MIKE-1
administration increased rCAFs, reduced interstitial pressure, expanded tumor vasculature, and
enhanced drug delivery. These preclinical results suggest MIKE-1 may act as a stromal modulator to
improve the efficacy of standard chemotherapy (Japanese Patent Application No. 2020-110560).

This investigator—initiated Phase I/II trial evaluates the safety, tolerability, and preliminary
efficacy of MIKE-1 in combination with gemcitabine and nab—paclitaxel (GEM/nab-PTX) in patients with
unresectable pancreatic cancer. The study is conducted in collaboration with Nagoya University, the
University of Tokyo, and RaQualia Pharma Inc., which holds the rights to tamibarotene. Regulatory
science strategy consultations with the PMDA confirmed the adequacy of preclinical data,
investigational product quality, and study design.

The Phase I portion uses a single—center, open—label, dose—escalation (3+3) design, while the Phase
IT study is multi—center and non—randomized. MIKE-1 is administered orally at 1 mg per soft capsule
Patient enrollment is supported by 54 affiliated hospitals of Nagoya University and the University
of Tokyo Hospital. The primary endpoint of the Phase II trial is objective response rate (ORR), with
statistical significance defined by a lower bound of the 90% confidence interval exceeding 23%.
During Phase I, pulmonary embolism occurred in the 8 mg daily cohort, prompting a revised dosing
schedule (8 mg, two weeks on/two weeks off) following discussions with the PMDA. This adjustment
increased the target sample size from 12 to 17 patients. The revised regimen was deemed optimal based
on observed dose-limiting toxicity (DLT).

The Phase II study has since expanded its operational framework to include both academic centers.
Preliminary results for the primary endpoint have been favorable. Additionally, an ancillary study
includes spatial transcriptomics (10X Genomics Xenium platform) of biopsy specimens taken before and
after treatment. This analysis confirmed a molecular-level switch from pCAFs to rCAFs following MIKE-
1 administration.

As of April 2025, enrollment of all 43 patients has been completed. Final data analysis and reporting
are planned by Q4 2025. Based on trial results, multiple strategies are under consideration for future

development. The primary path involves out—licensing to a domestic pharmaceutical company for a

5



sponsor—initiated global trial. Simultaneously, a Phase III investigator—initiated study (targeting
300 patients) is being planned with potential industry funding and in consultation with the Japan
Clinical Oncology Group (JCOG).

This stromal reprogramming approach represents a novel and potentially transformative cancer therapy,

not only for pancreatic cancer but also for other stroma-rich tumors, with the ultimate goal of

expanding therapeutic options in oncology



