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Some Initial Housekeeping

« To minimize feedback, please confirm that the microphone on your telephone is
muted.

« To mute your phone, press the mute button or “*6’. (To unmute, press 7’ as
well.)

 There will be several opportunities for questions and discussion
t hroughout t odRlgaéesusestlee&A tabnat the top of your
screen to submit your guestions into the queue at any point and we will
call upon you to state your question.

* We will open up the lines for questions from those participating only by phone at
the end of each Q&A session.

« Callthe Brookings IT Help Desk at 202-797-6193 with technical problems.
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Outline

U FDA MDEpiNet Core:

U Postmarket context, mission, objectives, strategies:
Danica Marinac-Dabic

U Contracts and Work Streams: Mary Beth Ritchey
U Public Private Partnership: Benjamin Eloff
U MDEpiNet Methodology Center Fred Resnic
U MDEpiNet Infrastructure CenterArt Sedrakyan
U MDEpiNet Public Private PartnershiBenjamin Eloff
U Next steps:Danica Marinac Dabic
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20092014

ARRA, HITECH Acts.

125 million lives captured in mini-Sentinel.
Establishment of MDEpiNet.

Final Rule for UDI.

20142019

Evaluation of UDI within claims and EHR.

Linkage of device registries with other
healthcare data sources.

Use of distributed data networks for
surveillance.

20192024

Device registries and UDI fully integrated into
patient healthcare dataset.

Patient info able to be tracked across datasets
QAL GKFaKAy3Ié 2N a¥Fd

Interi Consortium of

opedic Registrie:

* 3 million lives with orthopedic procedures captured globally

* Follow-up and outcomes assessed

common data model

20242029

Postmarket infrastructure allows most
evaluation via automatic data collection.

In rare instances where additional data
heédedfpaientsd\eys dnddisdask-hasedd
registries created.

2029future

Continue to innovate and utilize novel methodologies and new
technologies to better understand performance and clinical outcomes
of medical devices in the postmarket.

Ongoing evaluation of postmarket landscape used to provide context
for benefit-risk balance for newly developed devices.

De Novo Data Collection Decreasing —
Additional data sources available with advent of UDI,
integration of registries into long-term data, and newly
developed data linking capabilities

Sentinel Initiative —

* Signal Refinement for identified potential public health concerns
* Initially claims data, will also include electronic healthcare records

Alternative Data Collection for Registries i

* Utility of registries increases with accurate and timely data collection.

Postmarket
Infrastructure and Novel
Methodologies
Systematically
Developed and
Enhanced via MDEpiNet

Use of EHR and Claims Data —

* Most data currently captured in registries is also captured by the
facility at the time of the procedure.

* Incorporation and utilization of this data from the EHR and claims
data allows for better understanding of medical device use in the
context of other healthcare utilization and provides additional data

* Collecting data from EHRs or directly from patients will enhance the
long-term capabilities while removing burden from healthcare facilities.

regarding patients outcomes.

Secondary analysis of previously collected data
e.g. meta-analysis, cross-design evidence synthesis
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« Put what know about drug regulation aside

— Drugs and devices, and the way they are used, are very different
« A minor drug change can alter its properties ¢ not always true for devices
» Implanted devices may remain in the body for extended time
« Discontinuing exposure to a device may be difficult/impossible

» Devices are very susceptible to manufacturing tolerances and mechanical
failures

» Device use is more dependent on the skills of the operator
* Itis very difficult to blind a patient or user to device exposure

— The laws governing drug regulation (premarket and postmarket
processes/requirements) are very different than those for devices.

« Multiple RCTs are not the norm in the world of devices
- 5SPAO0S fl g fft26a F2NI I ONRBFRSNJI A
» Many devices can reach market by bench comparison testing to a

predicate



http://www/fda/qgov/IMDEpiNet
& =1

-~

@- 3y v J\E http:/'/www.ﬁ:la.gov/MedicalDevices/ScienceandReseardVEpidemiologyMedicalDevices/MedicalDeviceEpidemi-%7' 9| X

ECMS > @gConvert ~ @Select

File Edit View Favorites Tools Help : Links @ | Customize Links @ | Defense Acquisition University

W o - B - dh - [rPage - GFToos - @ W K 3

U.S. Food and Drug Administration R oy Ton wemonde b0 D
- -
A Protecting and Promoting Your Health = SEARCH

Medical Devices Cosmetics Tobacco Products

Vaccines, Blood & Biologics Animal & Veterinary Radiation-Emitting Products

Medical Devices
; = - e = l& s =
£ He MEdical De enofand arch (Medical De = @i =dical Dev

Medical Device Epidemiology Network Initiative (MDEpiNet)

Medical Devics Epidemiclogy Network Initistive: Get e-mail updates <
The Medicsl Devics Epidemioclogy Network Initistive (MDEpiNet) is

part of the Epidemiclogy Research Program (ERFP) atthe FDA's
Center for Devices and Radiclegical Heslth (CDRH). The initiative
is 3 collaborative program through which CDRH and external
partners share informsation and resources to enhsanocs our
understanding of the safety and effectiveness of medical devices
after they are marketed.

Epidemioclocgy (Medical Devices)

Medical Device Epidemiclogy
Network (MDEpiN

‘ Mission, Objectives, and Strategy

MDEpiNet Fublic-Private

‘ Partnership By bridging gaps in evidenoe, developing datasets and oeating 3

new methods of conducting robust anslyticstudies, MDEpiNet
aims to develop new ways to study medicsl devicses that improve
the understanding of their safety and effectiveness throughout their
life oycle.

‘ Work Streams and Projects

Weorkshops

CDRH is developing MDEpiNet in stages, with the expectstion that
itwill ultimately become s self-sustsining. independent Fublio-FPrivate Partnership between the FDA and participsting
Contact Us partners. By providing more complete and accurate information on devios use and performancs, MDEpiNet will help the
FDA. the medical devices industry, medicsal professionals, snd the American publicmake better, more informed hesalth
care decisions.

FPublications

¥ More info

Done "3 Unknown Zone {(Mixed) *, 20% -



http://www/fda/gov/MDEpiNet

MDEpiNet Initiative
MISSION

V To develop infrastructure and innovative
methodological approaches for conducting
robust studies to improve medical device
safety and effectiveness understanding
throughout the device life cycle.




MDEpiNet Initiative
OBJECTIVES

VImprove the paradigm of how medical
device knowledge Is utilized throughout
device life cycle

V Leverage partner resources and expertise
to create a sustainable, robust infrastructure
through which stakeholders will continue to
gain valuable knowledge about medical
devices

V Become fully integrated in the systematic
evaluation of medical devices and CDRH
decision making




MDEpiNet Initiative

APPROACHES

V Systematically evaluate evidence of risks
and benefits associated with medical devices

V Collaborate with external parties with
relevant expertise to determine evidence
gaps, study questions, methodologies and
best practices

V Develop and test innovative |
methodological approaches for medical
device research and regulatory science

V Disseminate the findings to all
stakeholders
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MDEpiNet Conceptual Framework

Translate the results for regulatory
decision making and dissemination for
patients, clinicians

CDRH Epidemiology MDEpiNet Partners

Progl’am —

Systematic appraisal of all ™~ New: real world studies to
available evidence » fill the gaps/ Research
consortium development

11



Methodology Work Stream

MDEpiNet Methodology Center: Harvard University
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Evidence Synthesis

U Obtain safety and effectiveness estimates,
develop and apply modeling techniques,
translate results

13



Patient-Centered Outcomes

U Compare adverse events between groups,
accounting for important device, operator,
and patient characteristics
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Existing Gaps

U ldentify gaps In existing data sources and
develop sustainable infrastructure and
methods for addressing gaps to better
evaluate medical devices

15



Infrastructure Work Stream

MDEpiNet Science and Infrastructure Center:
Cornell Weill Medical College
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ICOR

U International Consortium of Orthopedic
Registries

U Classification and harmonization with UDI

U Demonstration projects: bearing surface,
femoral head size, fixed vs. mobile knees,
pediatric joints

17



UDI Work Stream

Incorporated within Methodology Center and
Science and Infrastructure Center

18



UDI

U Identify challenges and opportunities with UDI;
demonstrate capabilities for use within EHR and
registries

U Roadmap of potential hurdles and best practices
U 2 EHR cardiovascular demonstration projects
U 3 orthopedic registry demonstration projects

19



The MDEPINET Methodology
Center

Co-Principal Investigators:

SharonLise Normand, PhD
Harvard Medical School & Harvard School of Public Health

Frederic S. Resnic, MD MSc , ,
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Harvard Medical School

. NRAIKFY 9 22YSyYy Qa Harvard School of Public
Hospital Health



No Medical Device is Perfectly Safe

HOME PAGE [ TODAY'S PAPER ‘ VIDEO [ MOST POPULAR | TIMES TOPICS }

€he New YJork Times
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In Data for Heart Devices, Parts.

Experts say there is a dearth of information about the performance of th
By BARRY MEIER

Published: October 16, 2007

Medtronic’s decision to stop selling a widely used pa
heart devices underscores the dearth of safety monit
products, as well as a design trend that may make th
prone to failure, several experts said yesterday.

Remedy Is Elusive as Metallic Hips Fail at a Fast Rate

Che New ork Times =
4 Business

WORLD U.S. N.Y./REGION BUSINESS TECHNOLOGY SCIENCE HEALTH SPORTS OPINION .

MEDIA & ADVERTISING  WORLD BUSINESS  YOUR MONEY  DEALBOOK MARKETS COMPANY RESEARCH  MUTL

Doctors Rethink Widespread Use of Heart Stents

An orthopedic surgeon, Dr. Young-
Hospital.

By BARRY MEIER
Published: September 30, 2011

BOSTON — As surgeons }
failed artificial hip in a 53
like a biological dead zon¢
stained gray and black; a
contracted.

§
emSThe Nem Yorde Times



Key Differences In Safety
Monitoring

NDC €5293-001-01

ngiomar §

250 mg

Foe|
oimsavenou Use Osly

Medications: Devices:

* Exposure: NDI uniform * Exposure: No existent uniform
documentation; available in identification. Initial UDI efforts
claims records underway; ? claims requirement

* Outcomes: general clinical for _UDI' _
conditions, rare diagnoses * Variable documentation of

* Often suitable for population |mpI§nt prgcedure _
based surveillance * Multiple failure modes of interest

* Learning curve; procedural
guality

22



Learning Curve with Novel Device

An evaluation of 107,000 consecutive new VCD deployments in the
national NCDR CathPCl dataset demonstrates a clear learning curve in
the use of these devices.
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Methodology Center Project Goals

1. Developing evidence-based regulatory science
— Novel approaches for combining information
— ldentification of methodological gaps
— Comparative effectiveness and safety studies

2. Implementation of a Unique Device ldentifier
Demonstration Project

— Development of an end-to-end (purchaser to point of
consumption) UDI tracking system

— Utilize electronic health records and clinical registries to
assess the continued safety and effectiveness of medical
devices after they have reached the marketplace

24



Investigators

« Statisticians
— Sharon-Lise Normand (HMS & HSPH)
— Laura Hatfield (HMS)
* Epidemiologists
— Miguel Hernan (HSPH)
— Sebastian Schneeweiss (HMS & HSPH)
* Clinicians
— Frederic Resnic (Brigham & HMS)
— Joe Drozda (Mercy Healthcare System)

25



Developing Evidenc®ased
Regulatory Science and Survelllance

Combining
Information

* Selection of Medical Device
Area & Data Sources

* Protocol Development of
Evidence Abstraction

— From published literature
— From virtual data bases

* Development of _
Methodology to Combine
Information

— New measures of evidence
— Comparison groups

* Proof of Concept: apply to
selected devices

Existing Resources for
Evaluation of Medical Devices

Identification of Classes of
Medical Devices and Data
Sources

— diagnostic, therapeutic,
aesthetic, combination

Evaluation of Gaps in
Analytical Approaches

|dentification of Databases
& Development of New
Methodology

Proof of Concept: apply to
selected devices

26



Going Forward

» Tools statistical methodologies to use
retrospectively and prospectively data (1) to
infer cause and effect and (2) validity of
assumptions to infer cause and effect

 Collaborators network of multidisciplinary
Investigators interested in assessing devices

« Data Sourcesvirtual warehouse of post-
approval surveillance information

27



Example Analysis: Retrospective
Survelllance Demo

Using the MA state-wide PCI device dataset, we explored the cumulative
post-procedure myocardial infarction rate for new drug eluting stent as
compared with propensity matched control DES.

Using 38 clinical variables in propensity match a total of 81.5% of 18,277
new stents were analyzed.

MA Experience 2004-2007: Post Procedure Ml Rates i Taxus Express vs. Cypher DES

T1%
—~— @®
SR b e
2 321% —
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2065% %3 &= z
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A0 5 . ’ . 0
LA ‘ {14 . o b, i . ” X M ol /
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Example: Potential Time Savings

Using pooled data from three high volume centers, DELTA performed a propensity
matched analysis Of 859 Fidelis lead implants versus traditional leads. By 25 months
of analysis (dashed line) 3% of Fidelis leads had fractured (red line) whereas only
0.1% (1 of 859) alternative ICD leads had fractured.

- SA Graph of MHIF SA Analysis | )
www.dotnetcharting.com| | TestEm ‘
Development Version: Npt for production use.| | Control lEll

100 %

98 %o

Voluntary
Recall

96 % Potential Time

Savings

Survival Rate for ICD Failure

9 %

92 %o

ol L1 N Ll

=]
=4

90 % T T T T T
0 10 20 an 40 50
Periods

Hauser et al. Circ Cardiovasc Qual Outcomes. 2012 29



Unique Devicddentifier

DemonstrationProject
* Dr. Joe Drozda (PI) » Implement a coronary artery
« Site: Mercy Health System stent UDI-based surveillance
— 34 acute care hospitals syste_m In the EHR In a multi-
— 2 heart hospitals, outpatient hospital system
care facilities - |dentify obstacles to
— Over 1200 integrated Implementation of the UDI
physicians Roadmap & to characterize the
— skilled nursing and long-term effectiveness of interventions to
residential care facilities, overcome them:
clinics, and other health- . .
related services * Assess the validity and utility of

2yS 2T (KS yI i fdafapytaiged tromithe EHR and
2 ANBR¢ KSI t 0K Omeadorated UDIs for purposes
organizations in the U.S. of post-market surveillance
(Hospitals and Health

Networks)

* Professional Society Advisors:

ACC and SCA&I

30
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PHYSICIAN PRACTICE LOCATIONS
MEDICAL STAFF MEMBERS
INTEGRATED PHYSICIANS
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Conceptual
Design

Provide product &
Device attribute data

Manufacturers

Item Master
(GTIN 8+ attributeg

H

Facilitate /negotiate GTIN

and attribute adoption

UDI

FDA I\
—

Taskforce

'

Define most clinically
relevant attributes

Safety Surveillance

ACC HTG HTG -« — - FDA
.| Information
| Mo i Exchange
. & Data <
Geisinger -
" Alerts & Reports
Kaiser
-
Intermountain
}
ROI

Integration
Hub

(GTIN longitudinal
clinical data

Data Marts
Comparative
Effectiveness Research

Courtesy of:
Drozda J.
and Mercy
Healthcare

~
Spend Analysis Contracting Procurement Logistics Cardiology Billing
Business Camtronics .
ObjectsCognos ApollaEpic
J




PRIME

Chickasaw Nation Industries (CNI

SUB to CNI
Harvard Medical School:

Brigham & of Public Sisters of Mercy
22YSYyQa Health: Hospital System

Unigue Device ldentifier (UDI)

Group:
icti i ; i * Implement a coronary artery stent UEbased
StatlstlcaI/Epldem|olog|cal surveillance system in the EHR in a mehspital
Group: system
« Develop novel approaches to enhance post + Identify obstacles to implementation of the UDI
market evaluation of medical devices Roadmap & to characterize the effectiveness of
+ Evaluateexistingresources for evaluation of interventions to overcome them;
medical devices » Assess the validity and utility of data obtained
 Conduct patient centered outcomes research from the EHR and incorporated UDIs for purpose
of postmarket surveillance
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The MDEPINET Science and
Infrastructure Center

Principal Investigator:

Art Sedrakyan, MD, PhD
Associate Professor
Weill Cornell Medical College
Director of Comparative Effectiveness Research Program

Co-investigator:
Elizabeth Paxton, MA

Director of Surgical Outcomes and Analysis
Kaiser Permanente

e®
N,
i [==1 Ji| Weill Cornell Medical College _I NewYork-Presbyterian Hospital KAISER PERMANENTE.

=1 Weill Cornell Medical Center

34



Science:andrinfrastructure-Center

« Developing Conceptual Frameworks for Device evaluation

1ldea 2a Development 2b Exploration 3 Assessment 4 Long-term study
Purprase Proof of concept Developrment Learnirg Assessment Surveillance
Mumber and typesof  Single digit; highly selected Few; selected Mary: may expand to mixed; Mary; expandad indications All eligible
patients broadening indication (well defined)
MNurmber and typesof  Very few; innovators Fews; innovatars and some early  Many; innovators, early Many; early majority Al eligitale
SUTGEOS adopters adopters, early majority
Output Description Description Measurement; comparison Comparison; complete Description; audit, regiconal
information for non-RCT variation; quality assurance; risk
participants adjustment
Intervention Evolving procedure inception Evolving; procedure Evolving; procedure refinement:;  Stable Stable
development Conduct of Initial RCTs of Observational Studies and
. , IMDs outcomes in real-world
Method Structured case reports Prospective develop
studies Patient : Device Patient
Ch: istics : factors Characteristics
Di rit i Technical Di it
P " isease seve E 1 echnical Isease severl
Dutcomes Proof of concept; technical Mainly safety; techn Complexilyofll:'e B ! characteri Preferences,
i -di - i - surgery, co-morbidities, xample stics, Complexity of the
achievement; disasters; dramatic  procedural success hasiogrt ot el S hs: ! o I bisgin it
SUCCBS5ES culture, education < I over time, age, gender, race,
: culture, education
1
A Mortality H | v
Trial Quality Stroke ! Exampl|
(randomizatiun. Myocardial fe— : v Qutcomes:
Ethical approval Sometimes Yes aliocetion »| infarction ! '
concealment, Wound 1 > Mortality
E | MOTES vidao' Ti R =] intention-to-treat infection : Stroke
xarmples video IS5 engineger Wi Comparative analyses, similar Bleeding 1 Myocardial
study of IMD follow up, etc) Thrombosis | infarction
Renal failure * Wound
(Device Avs B or Length of stay | infection
devicevsbest | [roommommmmmmmeemmeee- Costs 1 On and off label Bleeding
clinical Publication bias Re-admissions ! IMD use in real- Thrombosis
Sedrakyan et al. A framework for it aeiicn ‘|_ and mikipla Fo Fioraton ! world Renal failure
H H H H publication bias P Rehabilitation o 1 Length of stay
evidence evaluation in implantable Quityorlie [ : Costs
H H Re-admissions
device studies. Med Care 2010 ! e
1 Rehabilitation
T‘ Y T 7'y - Quality of Life
1 a 4
1
1
1
i 1
1
Interventionist and surgery Hospital Device 1 | 1 1
Characteristics Characteristics factors ! | Interventionist and Hospital Access and
| | surgerych isti Ch isti Media Factors
Surgical volume, preference, Surgical volume, Technical 1
experience, age, gender, training, protocols, Ethical characteri I | Surgical volume, Surgical volume, Insurance
beliefs, surgery techniques, Time standards, stics, : Preference, experience, protocals, ethical Geographic
of the surgery, length of surgery Teaching status, Change | | age, gender, training, standards, location
Completeness use of other Advanced critical over time, I [ beliefs Time of the teaching status Distance to
technology care : surgery, length of provider
| | surgery, completeness, Media
: use of other technology




Registry:.-akeyrinfrastructure

WY batient registryis an organized system
that uses observational study methods to
collect uniform data (clinical and other) to
evaluate specified outcomes for a
population defined by a particular disease,
condition, or exposure, and that serves one
or more predetermined scientific, clinical, or
policy purposesCAHRQ handbook

Critical discussion Issues:
— Hypothesis driven?

— Comprehensive, all inclusive, mandatory
« National or nationally representative?
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Building UDI based device registries:
Various models of Implementation

Supply chain <" HospltalIT' secsmsosuemssamaamsd
Manufacturer
- UDI entry =
Distributor i
; Hosprtal ‘ ,'I ,:
\ Hospltal EHRs !
; Hospital IT Hospital IT UDI entry
UDI entry U glliv ¢ P
Hospital Mateﬁals
Management, Billing . ] ]
i 5 Device Registries ¢

ot

Implant Clinical Classification

Art Sedrakyan, Md, PhD



The ICOR: Mission and Goals

U Contract Awarded to Cornell-Kaiser

U To advance the research and improve evidence
for the safety and effectiveness of orthopedic
devices and procedures

U Harmonize the data among US based and
International orthopedic registries

U Implement a distributed data analysis system and
conduct studies to monitor the safety and
effectiveness of orthopedic devices

U First study: bearing surface

38






Fixation and Implant Characteristics

0% 20%  40%  60%  80% 100% 120%
| | | | |

THA bearing surface categorization 88"

Moabile or fixed TKA categorization %
Patellar resurfacing (yes/no) 88"
Femoral head size 83%

Cemented, uncemented, or hybrid hip replacement 96%
Cemented tibia 92%

B Percent of registries collecting information

Implant Components

120%
100%
80% -
60% -
40% |
20%
0% -
Femur | Patella | Tibia | Cement| Stem Femoral Cup Insert
head
Vendor/manufacturer name| 92% 83% 92% 92% | 100% | 92% 96% 96%
Catalog number 83% 79% 83% 83% 92% 88% 88% 92%
Shortdescription of implant | 46% 50% 46% 54% 50% 50% 46% 54%

B Vendor/manufacturer name B Catalog number

W Short description of implant

0%

20%

Patient Characteristics and Diagnosis

40% 60% 80% 100% 120%

Unique ID

ASAScore

Diagnosis

Laterality

Implanting hospital
Implanting surgeon

Age

Gender

Charnley classification
Charlson co-morbidity index
Body Mass Index

Race

Medications

Prior surgeries in joint
Type of ambulatory support

100%
100%
100%

100%
100%

B Percent of registries collecting information
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Why PublicPrivate Partnerships?

U FDA and stakeholders have limited resources,
time & expertise

U Leverage resources and expertise among
stakeholders to minimize costs (time and
money)

U Open new lines of communication among
partners

U/ NBFGS da@lfdzS I RRSRE
optimizing economies of scale . . . advancing
public health mission

41



GOVERNMENT/

FDA ACADEMIA
PATIENTS/
SOCIETIES/
PAYERS Improve INDUSTRY

Healthcare
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MDEpiNet Advisory Group
(Committee of the whole)

Budget Membership
l Subcommittee Subcommittee
MDEpiNet X N
Operations 7 |
Committee
Dissemination Fellowship

Subcommittee

! }

Methodology Infrastructure
Workstream Workstream

Evidence :
. ICOR
Synthesis

Patient Centered IDEAL
Outcomes

Infrastructure
Gap Analysis

ASTED

DELTA

'

Unique Device
Identifier (UDI)
Workstream

uDiI
Demonstration

uDl
Roadmap

uDI
Pilot

}

Registry
Workstream

Subcommittee



Who are our Parthers?

Other Federal Agencies ¢public-publice partnerships)
Academia
Public & Patient Advocates
Professional ‘Societies
Industry
34 Party Payers & Hospitals

So long as . .The Partnership is:

U Science Driven & Rigorous

U Fair & Inclusive

0 Compliant with Federal law, regulation & policy
U Priority to the agency and stakeholders

44



Alignment of Missions

Alignment of Missions & Goals relatively easy
Alignment of cultures is1ot so easy

u Different timelines

u Different concepts of time
u Different internal processes
u Different decision points

u Different vocabularies

Difficulty is in the details!

45



Keys to Successful Collaborations

U/2ff|-()2NJ-i])\2y |-yﬁe {ijl-‘léKzf
U Shared risks and benefits

U Develop infrastructure (e.g. registries/databases) that may
serve many needs

U Collaboratively identify and address gaps in knowledge

U Leverage resources, expertise, best practices, and know
how

0 Communicate outcomes/findings: timely, inform future
efforts

U Translate findings into medical product development,
labeling, and guidelines for public health benefit

46



Next Steps

U May 14-17, 2012 ¢ Series of FDA Public
meetings (FR Notices going out next week)
focusing on:

U National postmarket surveillance system for devices
U MDEpiNet
U Registries

U RFA ¢ opportunity

U Public Private Partnership development

47



B ‘ ENGELBERG CENTER for

Health Care Reform

at BROOKINGS

Roundtable Discussion and Questions

View this and past Active Medical Product Surveillance webinars at:

http://www.brookings.edu/health/Projects/surveillance/roundtables.aspx



