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How Do You Measure An Innovation?
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Pre-implant Device Strategy

Bridge to transplantation (BTT)

Bridge to candidacy (BTC)

Destination therapy (DT)

Bridge to recovery (BTR)

Left Ventricular Assist Device (LVAD)

2009/11/18 HeartMateXVE

2010/12/08 EVAHEART

2010/12/08 DuraHeart

(under review) Jarvic 2000

2012/11/29 HeartMateII



The Artificial Heart: Prototypes Policies and Patients; 

Institute of Medicine Report, 1991.

“Implantation of an MCSS is not a simple, time-limited 

treatment episode.  Because of the patient’s total 

dependence on the device and because problems can 

occur at any time, clinical trial subjects should be 

followed closely during the trials: they and other MCSS 

patients should be followed, through a registry, for the 

remainder of their lives...Maintaining a registry of MCSS 

recipients should be considered a routine aspect of this 

care…The committee recommends that NHLBI…support 

long term follow up studies of an adequate sample of 

MCSS patients.”
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Japan

ISHLT

Excellent Survival Rate after  Heart Transplantation in Japan

Workshop with the FDA (April 3 & 4, 2006)

Think-Tank I: Japan-US Regulatory Harmonization: Vision or Pipe Dream?

Post-Market Evaluation of LVAD - Japanese View –
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INTERMACS

• Prospective NIH funded registry

• Provides Enhanced Surveillance:
• AEs, Device Malfunctions

• QOL

• Survival

• Develops clinical “Best Practices” 

(reducing complications)

• Provides means for designing & 

conducting post-approval studies in 

cost efficient way

• Allows manufacturers to obtain data 

from INTERMACs to fulfill post-

market requirements
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Interagency Registry for Mechanically Assisted Circulatory Support
NHLBI Contract #HHSN268200548198C www.intermacs.org

Third INTERMACS Annual Report: 
Kirklin JK, Naftel DC, Kormos RL, Stevenson LW, Pagani FD, Miller MA, Ulisney KL, 

Baldwin JT, Young JB.       J Heart Lung Transplant. 2011 Feb;30(2):115-23.

June 2006 – July 15,2013
149 Hospitals
10,148 Patients



Harmonization by Doing (HBD)
• Japanese Circulation Society - April 2004

• Japanese Coronary Association - December 2005

• Think Tank in Tokyo - December 2005

• FDA, MHLW, Japanese academia discuss scientific concerns and 
regulatory issues – July 2006

• HBD-West meeting in Durham, NC– January 2007

• HBD-East meeting in Tokyo – July 2008

• HBD-West meeting in FDA White Oak – July 2009 
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FDA MHLW/PMDA DCRI
Steering

Committee

1. Global Cardiovascular Device Trials

2. Study on Post Market Registry (Artificial Heart)

3. Clinical Trials Infrastructure/ Methodology

4. Regulatory Convergence/Communication

Initial 

Working

Groups

JAG AdvaMed JFMDA



HBD-WG2 Early Discussions
• July 2006

– FDA encourages INTERMACS to begin discussions with Japan on collecting Japanese 

post-market MCSD data (Rockville, MD)

• October 2006
– MHLW and Japanese academia visit INTERMACS @ UAB 

• October 2006
– Working Group 2 meeting with INTERMACS (Rockville, MD)

• January 2007
– HBD West Think Tank (Durham, NC)

• October 2007
– Japanese Society of Artificial Organs (Osaka, Japan)

• July 2008
– HBD East meeting (Tokyo, Japan)

• February 2010
– GHTF SG5 N4 (Post-Market Clinical Follow-up Studies Document)
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(1) INTERMACS (2) Japanese LVAS Registry

Next gen MD GL 

(MHLW/METI)

(3) HBD WG2
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Second Mid-term Plan (FY2009 to 2013) 

http://www.pmda.go.jp/english/about/midterm.html

Strengthening and Improvement of 
Safety Measures Services

(b) Organization of information on 
adverse drug reactions and 
systemization of evaluation and 
analysis
The Agency shall:
Construct a system for gathering 
and evaluating data on the 
operational status of high-risk, 
implantable tracking medical 
devices (implantable ventricular-
assist devices), such as the 
occurrence rate of malfunctions 
over time, and appropriately utilize 
such system in the development of 
safety measures.
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Kirklin, et al. Third INTERMACS Annual Report: 

J Heart Lung Transplant. 2011 Feb;30(2):115-23.

Nakatani et al. J-Macs First Report. 

J Heart Lung Transplant. 2017 Oct; 36(10):1087-1096.
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International Society for Heart and Lung Transplantation (ISHLT) 

Helps Global Collaboration to Establish “IMACS”

Clinical Pharmacology & Regulatory Science, Juntendo University

21



1. IMDRF/REGISTRY WG/N33FINAL:2016 (30 Septemer 2016) 

Principles of International System of Registries Linked to Other Data 

Sources and Tools. 

2. IMDRF/REGISTRY WG/N42FINAL:2017 (16 March 2017)

Methodological Principles in the Use of International Medical Devide 

Registry Data. 

www.imdrf.org
22
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Organized system with a primary aim to 
improve the quality of patient care that 

continuously collects relevant data, 
evaluates meaningful outcomes and 

comprehensively covers the population 
defined by exposure to particular 

device(s) at a reasonably generalizable 
scale (e.g. international, national, 

regional, and health system)’

Definition of 
medical device registry 

IMDRF/REGISTRY WG/N33FINAL:2016 (30 Septemer 2016) 
Principles of International System of Registries Linked to Other Data Sources and Tools. 
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Qualifiers to define the impact, value 

and sustainability of the medical device registry:

1. DEVICE: Has sufficient device information ( unique device identification )

2. QUALITY SYSTEM: Is part of continual quality assurance system as device 

technologies get adopted (including outlier identification).

3. BENEFICIAL CHANGE: Has established mechanisms to bring beneficial change in 

health care delivery through stakeholder participation.

4. EFFICIENCY: Data collection is embedded in the health care delivery system and 

integrated with work flow of clinical teams. (Not overly burdensome. Not highly 

complicated. Not overly costly, etc.) 

5. ACTIONABLE DATA: Provides actionable information in a relevant and timely 

manner to decision makers. 

6. TRANPARENCY: the governance structure, data access and analytic processes 

are transparent.

7. LINKABILITY: Can be linked with other data sources for enhancement including 

adequate follow up achievement.

8. TOTAL DEVICE LIFE-CYCLE: Can serve as infrastructure for seamless integration 

of evidence throughout the device life cycle.
IMDRF/REGISTRY WG/N33FINAL:2016 (30 Septemer 2016) 

Principles of International System of Registries Linked to Other Data Sources and Tools. 
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IMDRF/REGISTRY WG/N42FINAL:2017 (16 March 2017)
Methodological Principles in the Use of International Medical Devide Registry Data. 
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N Engl J Med 2016; 375:2293-2297

December 8, 2016DOI: 10.1056/NEJMsb1609216

Document issued July 27, 2016

This guidance was updated September 16, 2016 to correct a missing footnote. 27

http://www.nejm.org/toc/nejm/375/23/


Thank you for your attention!

Enjoy your stay. Looking forward to future collaborations.
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