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Congenital Heart Defects are the #1 birth defect
Tetralogy of Fallot (TOF) is the most common congenital cyanotic heart disease
Patients born with Tetralogy of Fallot (TOF) often require pulmonic valvuloplasty or surgical revision of the Right Ventricular Outflow Tract (RVOT) soon after birth
The current standard of care : open-heart surgery 
With time and degeneration of valves: patients need multiple open-heart surgeries during their lifetime




Harmony™ Transcatheter Pulmonary Valve Replacement
Product Overview
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Harmony is a good example of what can be achieved when regulators and industry partner to meet needs of an underserved patient population 
Harmony was selected as a proof of concept device under the Harmonization by Doing (HBD) for Children initiative  
It also qualified as a breakthrough designation device 
Note: HBD is a partnership among stakeholders of academia, industry and regulatory agencies in Japan and the United States, with a primary focus on streamlining processes of global
medical device development for cardiovascular medical devices.




Original Landscape 
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• MDT wished to build on our Melody experience to 
offer a TPV product that served non-conduit 
patients in native anatomy 

• Mission driven program addressing an underserved 
patient population

• Challenges 

– Small, heterogenous patient population 

– Versatile design to fit a wide variety of patient RVOT 
anatomies

– Enrollment extremely challenging

– Limited alignment among global regulators 

• Viability of program in question
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Prior to discussions with FDA on commercial pathways, Harmony faced many of the challenges common to pediatric products:
Early stage clinical experience was necessary to understand if device design would meeting design challenges 
Strong enough design to maintain structural integrity while flexible enough not to ‘override’ cardiac cycle and cause tissue damage 
Versatile enough to fit an array of patient anatomies (see chart 1) 
Enrollment extremely challenging due to small, heterogenous patient population, widely dispersed 
3.5 yrs to enroll 20 patients 
Had to screen >60 patients to find 20 suitable for device design
EFS experience was essential in identifying patient screening criteria 
Product sizing assumptions were not correct – an additional 25mm valve was needed to treat majority of this population 



HBD For Children 

HBD for Children Program 

• HBD established in 2003 as a partnership among stakeholders of academia, industry and regulatory agencies 

in Japan and the United States, 

• HBD for Children established in 2016 with a primary focus on the development of pediatric devices as the 

development of medical devices for pediatric use lags behind that of medical devices for adults in both countries
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HBD for Children 
HARMONY PROOF OF CONCEPT GOALS  

• Medical devices currently under development and not approved anywhere in the 
world

Harmony selected as Proof of Concept (PoC) for Category 4

• Conduct of global clinical trials enrolling patients worldwide using harmonized study 
protocols 

• Facilitate more expeditious development and marketing of pediatric devices in both 
countries

Goals Include:

Classification of Pediatric Medical Devices With High Medical 
Needs Category               

Category Details 

1 Approved in the United States but not approved 
in Japan

2 Not approved but used as off-label in the United 
States and Japan for a long time

3 Not approved and not used in the United States 
and Japan but used/approved in 
other countries

4 Under development

5 Approved in Japan but not approved in the United 
States
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Under HBD, five categories of pediatric device were developed based on global availability with a goal of exploring concrete solutions for the early application and regulatory approval in both geographies



HBD Experience
PERFORMANCE TO HBD GOALS 

Conduct of global clinical trials enrolling patients worldwide using harmonized study protocols 

• Singular pivotal study protocol

Facilitate more expeditious development and marketing of pediatric devices in both countries

• Parallel commercial review
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History of Interactions
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2012-2016 2017 2018 2019 2020 2021

EFS Enrolled 
May 2015

EFS Approval 
Nov. 2012 

POC for HBD

PMA Module 1 

Sept. 2019

Original PMA Approval
March 2021

Pivotal IDE Approval 
Oct 2016

Oct. 2019
Shonin Application Filed
Nov. 2020

PMDA Consultation
March 2019

PMDA Consultation
April 2018

CTN Approval 
Dec  2017

PMDA Consultation

Aug 2018

FDA meeting/

Submission

PMDA meeting/

submission

POC for HBD

PMA Module 2 

PMA FINAL 
Module 
Nov. 2020

Joint FDA/ PMDA HBD 
Meeting

PMDA Consultation
Oct. 2017

Joint FDA/ 
PMDA Meeting

August 2021
Shonin Approval
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HBD Experience
WHAT WORKED WELL 

• Practical solutions to several challenges typical of pediatric programs 

– Achievable pivotal study design & sample size determined based on target patient population

– Post market study 

– Ability to iterate during study 

– Accelerating innovation

• Agency prioritization and cooperation

– Breakthrough Design Designation (US)

– Orphan product (Japan) 

– Interactive review – facilitate innovation & accelerated review 

– Joint agency interaction   
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Challenges

• Significant investment of time and resources 

– Group level discussions 

– Individual regulatory/ company/ academia discussions 

– Joint discussions 

• Parallel Original PMA & Shonin applications is a significant undertaking 

• HBD focuses on the regulatory process and does not consider differences in medical practice 
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Recommendations

• Discuss any differences in medical practice proactively and jointly with both agencies  

– A priori agreement of:

• patient population 

• Indication 

• Patient selection criteria 

• Preoperative assessment methods 

• Reduction in burden continues to be important e.g., interactive review, pre-approval inspection, post approval commitments

• PMDA & FDA collaboration on GCP inspection

• Expand HBD to include other regions 

Expectation and Challenge of HBD for Children |  



Conclusions

• Practical mechanism to expand the market by pursuing effective harmonized multiregional regulatory & 
clinical strategy

• Global regulatory agency cooperation with academia and industry can reduce development time and time to 
market for pediatric products 

• Program would not have succeeded without academia, FDA & PMDA support 
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THANK YOU FOR THE CONTINUED DIALOGUE

Thank you 
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