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The proper use of medical devices is strictly regulated by package inserts and official
guidelines. However, novel medical devices often face extremely narrow initial indications due
to limited clinical data at the time of approval, creating a substantial gap between regulatory
boundaries and real-world clinical needs. Although Real-World Data (RWD) is recognized as a
valuable tool to provide diverse insights unattainable in conventional randomized controlled
trials—thereby facilitating indication expansions and guideline revisions—no medical device
in Japan had previously achieved regulatory approval utilizing RWD for its application
process. In interventional cardiology, the advent of Drug-Eluting Stents (DES) has markedly
improved clinical outcomes and established DES as the primary modality for Percutaneous
Coronary Intervention (PCI). In contrast to stenting, Drug-Coated Balloon (DCB) therapy
enables a shortened dual Antiplatelet Therapy (DAPT) duration and preserves vasomotion by
leaving no metal behind. Despite global adoption and expanding clinical utility, regulatory
approval for DCBs in Japan remained strictly restricted to "small vessel disease" and "in-
stent restenosis (ISR)." To address this efficiency gap, this research development program
aimed to expand the regulatory indications of DCBs by establishing a high-quality, robust,
and prospective multi-center registry capable of generating highly reliable RWD.

The ALLIANCE registry (Study of drug coated balloon in real world clinical practice) was designed as a
prospective, multi-center, all-comers registry to evaluate the safety and efficacy of paclitaxel-coated DCBs in
contemporary clinical practice. Consecutive patients were enrolled across 57 Japanese centers, provided that
informed consent was obtained, successful lesion preparation was achieved, and treatment was executed
using either of the two PMDA-approved paclitaxel DCBs (Agent DCB™ or SeQuent® Please NEO). The
primary endpoint was defined as Target Lesion Failure (TLF) at 1 year. All primary endpoint events were
adjudicated by an independent Clinical Event Committee. Notably, the protocol was established after
rigorous consultation and advice from the Pharmaceuticals and Medical Devices Agency (PMDA) to ensure
regulatory viability for subsequent indication expansion applications. Between July 2023 and February 2024,
a total of 1,794 patients (1,984 lesions) were rapidly enrolled within a brief 7-month period. The mean age
was 71 years; 76% were male; 45% had diabetes mellitus; and 29% presented with acute coronary syndrome
(ACS). Severely calcified lesions comprised 31% of the cohort, and 34% of lesions were treated with a DCB
size > 3.0 mm. Intravascular imaging guidance (IVUS/OCT) was utilized in 88.5% of cases. The overall TLF
rate at 1 year was 4.7% (95% CI: 3.8%—5.8%), successfully demonstrating non-inferiority against a
prespecified performance goal (p < 0.001). The clinically driven target lesion revascularization (cd-TLR) rate
was 2.9%, and the emergency bailout stenting rate was remarkably low at 1.1%. Furthermore, multivariate
analysis demonstrated that clinical and lesion complexities—such as severe calcification, bifurcation lesions,
and the use of large DCBs (> 3.0 mm)—showed no significant correlation with an increased risk of TLF or
cd-TLR. This remarkably low bailout stenting rate (1.1%) underscores the procedural safety and efficacy of
contemporary lesion preparation strategies. Based on these robust RWD findings, it was concluded that
paclitaxel DCBs possess an excellent safety and efficacy profile in real-world clinical practice. These data
were provided to Boston Scientific Japan Co., Ltd., forming the core evidence for a regulatory application
that culminated in successful PMDA approval for expanding DCB indications to include vessels > 3.0 mm
and long lesions (incorporating a 40 mm balloon length). This achievement marks the first historical
milestone in Japan where RWD directly led to regulatory approval for a medical device indication expansion.
By establishing and demonstrating a standardized methodology from high-fidelity registry construction to
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successful regulatory execution, the ALLIANCE registry serves as a prominent national role model to

streamline and accelerate future medical device development.



