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How Do You Measure An Innovation?How Do You Measure An Innovation?

Clinical Evaluation of MCSDs in Japan (EVAHEART, Jarvik2000, DuraHeart, HeartMate XVE)

Pre-implant Device Strategy
Bridge to transplantation (BTT)
Bridge to candidacy (BTC)
Destination therapy (DT)
Bridge to recovery (BTR)
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“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.”

The Artificial Heart: Prototypes Policies and Patients; 

Institute of Medicine Report, 1991.



INTERMACSINTERMACS
An Effective PostAn Effective Post--Market ToolMarket Tool

 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

5

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



BBaselineaseline Variables And EndpointsVariables And Endpoints

Patient-Device-
Disease
Profiles

Baseline Patient
Characteristics

Device and Implant 
Elements

Heart Failure 
Severity Variables

Variables collected at 
implant and regular
Intervals are entered into 
multivariable analysis

Death Hospitalizations Transplant Explant for 
Recovery

Improvement
Indicators

Adverse Events Quality of 
Life Blood/Tissue

Parameters
Costs

Discrete Endpoints

Complex
Endpoints



Timelines and UpdatesTimelines and Updates

Protocol 
Development

Contract 
Awarded 
to UAB
06/01/05

Training
101 Coord

35 PIs
84 Sites
02/28/06

Launch
06/23/06

Annual 
Mtg

04/24/07

Hospital Enrollment
Refine 
WBDE

www.intermacs.org July 2008 September 2011
Total Sites Currently Activated 100 119
Number of Patients Entered 1780 5258

Data Element 
Development

Patient Enrollment

CMS Dest
Therapy
03/27/07



Third INTERMACS Annual Report: Third INTERMACS Annual Report: 
KirklinKirklin JK, JK, NaftelNaftel DC, DC, KormosKormos RL, Stevenson LW, RL, Stevenson LW, PaganiPagani FD, Miller MA, FD, Miller MA, UlisneyUlisney KL, KL, 

Baldwin JT, Young JB.       J Heart Lung Transplant. 2011 Feb;30Baldwin JT, Young JB.       J Heart Lung Transplant. 2011 Feb;30(2):115(2):115--23.23.

Transition from pulseatile pump to rotational pump.
Evaluation of risk/benefit/cost for BTR.
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GHTF and IMDRF GHTF and IMDRF 
Proliferation of regulatory requirements
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Harmonized Guidances for PMSHarmonized Guidances for PMS
 Pharmaceuticals

 ICH-E2E 
 Safety Specification 
 Pharmacovigilance Plan

http://www.fda.gov/RegulatoryInformation/
Guidances/ucm129411.htm

 Medical Devices
 GHTF-SG5/N4
 Post Market Clinical Follow-up Studies

http://www.ghtf.org/sg5/sg5-final.html



Harmonization by Doing (HBD)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 

FDA MHLW/PMDA DCRISteering
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



Pharmaceuticals Affairs Law Pharmaceuticals Affairs Law 
and PMSand PMS

M
arket Approval

R
e-Exam

ination

PM
S

Spontaneous Report of Adverse Events

Intensive Vigilance

Surveillance

Post-Market Clinical Trial

PMS on Specific Population

Periodical Safety Update Report (PSUR)

GPSP：Good Post-marketing Study Practice

GVP： Good Vigilance Plan



2005/04/14 第22回小倉ライブDESサミット2 14Kimura, T. et al. N Engl J Med 1996;334:561-567



HBD Working Group 2HBD Working Group 2
PostPost--Market RegistriesMarket Registries

coco--chair: Eric Chen(FDA), Takeshi Nakatani(NCVC), Kazuhiro chair: Eric Chen(FDA), Takeshi Nakatani(NCVC), Kazuhiro 
Sase(Juntendo)Sase(Juntendo)

 To conduct harmonized post-market studies in 
Japan and the United States to obtain “global”
data on mechanical circulatory support devices 
(MCSD) usage in patients

 Continue discussions with participants regarding 
the interest of Japanese centers to exchange 
MCSD data with INTERMACS

 Japanese data can help with development of 
control data and management of patients



HBDHBD--WG2 Early DiscussionsWG2 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 MidSecond Mid--term Plan of PMDAterm Plan of PMDA
(FY2009 to 2013)(FY2009 to 2013)

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



JJ--MACS Organizational ChartMACS Organizational Chart

Observational Safety 
Monitoring Board (OSMB)

Clinical Event Adjudication 
Committee (CEAC)

Steering Committee (SC)

Operating Committee (OC)

J-MACS Office
Data and 

Coordinating 
Center (DCC)

SITES VAD 
Manufactures

Chief Researcher: Takeshi Nakatani, MD, PhD
(Dept. of Transplantation, National Cerebral and Cardiovascular Center)

Vice-chief Researcher: Kazuhiro Sase, MD, PhD (Clinical Pharmacology, Juntendo Univ. )
Hiroaki Oshiyama (Japan Medical Devices Manufacturers Association)



Registerd Sites for JRegisterd Sites for J--MACS MACS (2011/9/1)(2011/9/1)

Site Principal 
Investigator

IRB Start

Tohoku Univ Yoshikatsu Saiki Approved 2010/5

Tokyo Univ Minoru Ono Approved 2010/11

Tokyo Women’s Medical U Satoshi Saito Approved 2010/12

National Cardiovascular Ctr Takeshi Nakatani Approved 2010/8

Osaka Univ Yoshiki Sawa Approved 2011/1

Kyushu Univ Ryuji Tominaga Approved 2010/7

Saitama Medical U Hiroshi Niinami Approved 2011/7

Hokkaido Univ Yoshiro Matsui Approved 2011/6

Gunma Pref Cardiovasc Ctr Tatsuo Kaneko Approved 2011/9

Hyogo College of Med Yuji Miyamoto Approved

Sakurabashi-Watanabe HP Takafumi Masai Approved

Tokyo Medical and Dental U Hirokuni Arai Applying





SummarySummary
 For innovative devices, well-designed post-market 

registries provide feedback to clinicians, manufacturers, 
and regulatory agencies regarding the safety, performance, 
and cost issues.

 Japan-US HBD helped J-MACS to be poolable with 
INTERMACS, to offer harmonized definitions on safety 
and performance as well as complementary database 
including long-term follow-ups. 

 The experience with HBD/WG2 can be generalized to 
other innovative devices and therapeutic areas.  
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Future Direction(s)Future Direction(s)
Focus US 

resources
Japanese 
resources

HBD/POC

WG1 PCI

PPI

ARC

PARC

J-Cypher R

JET

SPIRITS
ENDEAVOR
(?)

WG2 LVAD

TAVR
(?)

INTERMACS

VARC
NCDR/ACC

MHLW
/METI
(?)
(?)

J-MACS

(?)
(?)

Other AHA/ACC/
SCAI
AdvaMed

JCS/JCC/
CCT/CVIT
JFMDA

GHTF/SG5
IMDRF


