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Investigator-Initiated Clinical Trial (Phase III) for Approving Expanded Use of Edoxaban in Patients with Chronic

Thromboembolic Pulmonary Hypertension by Utilizing Japan Multicenter Registry
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Background: Chronic Thromboembolic Pulmonary Hypertension (CTEPH) is a disease that occurs from
venous thrombosis, in which an organic thrombus causes pulmonary artery occlusion, resulting in
pulmonary hypertension. The prognosis is extremely poor with a 5-year survival rate of 40% without
treatment due to right heart failure, but surgical pulmonary endarterectomy and balloon pulmonary
artery angioplasty are now being performed to improve long-term survival. Anticoagulation therapy is
the essential treatment for CTEPH, and should be continued throughout life for preventing recurrent
venous thrombosis and increased thrombus in the pulmonary artery. Currently, warfarin is
recommended to be the first-line anticoagulant therapy in CTEPH clinical guidelines, although its
management requires blood sampling for dose adjustment and has many problems, including unstable
effects due to drug-diet interactions, which impairs patient quality of life. Since 2011, a number of new
oral anticoagulants (Direct Oral Anticoagulants, DOACs) that overcome the disadvantages of warfarin
have been approved in Japan, DOACs have demonstrated their safety and efficacy in large-scale
clinical trials for venous thrombosis. Therefore, we considered that if edoxaban, a DOAC originating in
Japan, could be extended to CTEPH, it would improve the quality of life of patients with CTEPH who
require lifelong anticoagulation therapy and protect them from serious bleeding complications.
Objective: This research proposal was agreed with PMDA in 2019 to validate the surrogate endpoints
through a relatively small clinical trial and to collect clinical composite endpoints (death,
hospitalization, worsening pulmonary hypertension) and bleeding events from the CTEPH AC registry
(2018 AMED). The aim of the present study was to investigate the efficacy and safety of edoxaban in
CTEPH patients in the investigator-initiated Phase III clinical trial (KABUKI trial) (Clinical trial
protocol: BMdJ open 2022;12:e061225. doi*10.1136/bmjopen-2022-061225).

Results: Since April 2020, the study protocol and consent documents were finalized, standard operating
procedures and other documents were prepared, EDC was constructed, and preparation of the
investigational drug was conducted. In July 2020, the ethical committee of the Kyushu University
Hospital approved the protocol. Subsequently, each ethical committee in Tokyo University Hospital,
Kobe University Hospital, Chiba University Hospital, Tohoku University Hospital, Toho University
Ohashi Medical Center, Kyorin University Hospital, and Nagoya University Hospital. In January 2021,
we submitted the clinical trial plan notification to PMDA, completed preparation of the investigational
drug in February, and started delivery of the investigational drug to each institution. At the end of

March 2021, Kyushu University Hospital obtained consent for the first case, and since then, case
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enrollment has started at each site. To accelerate case enrollment, Mita Hospital of International
University of Health and Welfare, Tokyo Medical University Hospital, and Hokkaido University
Hospital were added as investigational sites from October 2021 to January 2022, and the clinical trial
continued at all 11 sites. In conducting the clinical trial, we complied with GCP and made efforts to
ensure the safety of subjects. 74 cases, the target number of cases, were enrolled in April 2022, and
case observation was completed at the end of March 2023. The number of serious adverse events
during the clinical trial period was 4. In addition, the CTEPH AC registry, which is required for
regulatory application together with the clinical trial results, was monitored on-site and off-site, and a
first paper regarding the data of anticoagulation in this registry is accepted in the Journal of
Thrombosis and Haemostasis. In this paper, 927 CTEPH patients were enrolled in the registry, 446
(48%) were on warfarin and 481 (52%) on DOACs. The 1-, 2-, and 3-year composite endpoints (death,
hospitalization, worsening pulmonary hypertension) were similar in the DOAC and warfarin groups
(2.6% vs 3. 1%, 4.2% vs 3.0%, 4.8% vs 5.9%, p = 0.52). Multivariate Cox proportional hazards regression
models also revealed a lower risk of clinically relevant bleeding in the DOACs group compared to the
warfarin group (hazard ratio 0.35, 95% CI 0.13-0.91; p = 0.032).

Future Prospects: We plan to conduct data cleaning and prepare a clinical trial summary report in the
future. If the results of the investigator-initiated clinical trial meet positive results, we plan to submit
an application to Daiichi Sankyo Company, Limited for approval to expand the indication of edoxaban to
CTEPH. At the same time, we will publish the results of the study in a paper and provide information to
the Japanese Society of Cardiology and the Japanese Society of Pulmonary Hypertension and Pulmonary

Circulation to encourage them to revise their clinical guidelines.



