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Background and Objectives

Pediatric medical devices continue to lag behind adult devices due to small market size, disease rarity, and Japan-specific
regulatory barriers—a structural "device lag" exemplified by the 2023 discontinuation of the Palmaz stent, which left Japan
without any domestically approved large-vessel stent for congenital heart disease (CHD). Building on the Harmonization
by Doing (HBD) for Children framework developed with US academic and regulatory partners, this three-year AMED
study aimed to establish an environment that enables the JCIC-Registry (a near-complete national CHD catheter
intervention registry within the National Clinical Database) to serve as a cost-effective, regulatory-grade platform for

pediatric medical device development.

Key Achievements

Sub-theme 1 — Registry infrastructure: A minimum dataset methodology was established using CP stent data, reducing
items from 856 to 103 (~90% reduction). Analysis of prior Piccolo occluder post-marketing surveillance showed only ~22%
of queries were essential. A streamlined EDC approach—validated items only for newly added fields—was accepted by
PMDA, potentially halving EDC costs. A full suite of GPSP-compliant SOP templates, self-inspection protocols, and
operational guidance documents was completed, providing industry-ready tools for registry-based post-marketing database

surveys.

Sub-theme 2 — Common endpoints: An international Pulmonary Artery Stenosis Academic Research Consortium (PAS-
ARC) was established collaboratively with US partners, providing the first consensus definitions for lesion classification,
anatomical location, morphology, and clinical endpoints for biventricular CHD. A manuscript has been submitted to JACC

Cardiovascular Interventions (under review).

Sub-theme 3 — Quality management: A two-axis framework (safety x novelty) categorizing new devices into Groups A—
D was developed with PMDA guidance, with clear criteria for mandatory proctoring and Heart Team Conferences. Registry
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data quality was validated across 20 cases and 960 data fields via source document comparison.

Sub-theme 4 — Real-world data: Analysis of ~28,000 sessions and ~33,000 procedures (2016—2023) revealed that oft-
label device use accounted for more than half of all CHD catheter procedures—the first systematic quantification of this

structural gap between regulatory approval and clinical practice.

Significance and Future Directions

This study produced four interlocking foundations for sustainable pediatric device development: a proven registry-based
PMS model, internationally harmonized evaluation standards, an objective facility/operator qualification framework, and a
quantitative evidence base for policy reform. A successor AMED study (FY2026—, Dr. Fujimoto) will apply these
foundations to real-world PMS deployment and regulatory strategy. The ultimate goal is to close Japan's device lag and

improve outcomes for children with CHD through accelerated, evidence-based device development.



