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Acronym
AAA
ACC
ACOG
AHA
AHRQ
AHS
AHSQC
AJRR
ALCL
AQUIRE
ASN
ASPE
ASPS
AUGS
BIA-ALCL
BUILD

Cath-PCI
CBRI
CDC
CDER
CDRH
CDRN
CEA
CIED
CKD
CMS
CNS
COP
CRC
CRN
CROWNWeb
DAISI
DELTA
DGHD
DUA
ECMO
EHR
EOC
ESRD
EuraHS
EVAR
FDA
FHIR

Definition

Abdominal Aortic Aneurysm

American College of Cardiology

American College of Obstetricians and Gynecologists
American Heart Association

Agency for Healthcare Research and Quality

Americas Hernia Society

Americas Hernia Society Quality Collaborative

American Joint Replacement Registry

Anaplastic Large Cell Lymphoma

AUGS Urogynecology Quality Registry

American Society of Nephrology

Office of the Assistant Secretary for Planning and Evaluation
American Society of Plastic Surgeons

American Urogynecologic Socirty

Breast Implant Associated - Anaplastic Large Cell Lymphoma
Building UDI into Longitudinal Data for Medical Device
Evaluation

Catheterization and/or Percutaneous Coronary Intervention
Claims Based Research Initiative

Center for Disease Control and Prevention

Center for Drug Evaluation and Research

Center for Devices and Radiological Health

Clinical Data Research Network

Carotid Endarterectomy

Cardiac Implantable Electronic Devices

Chronic Kidney Disease

Centers for Medicare and Medicaid Services

Congress of Neurological Surgeons

Community of Practice

Colon and Rectal Cancer

Coordinated Registry Network

Consolidated Renal Operations in a Web-Enabled Network
Devices Used for Acute Ischemic Stroke Intervention

Data Extraction and Longitudinal Trend Analysis

Danish Groin Hernia Database

Data Use Agreement

Electrocorporeal Membrane Oxygenation

Electronic Health Record

Executive Operations Committee

End-Stage Renal Disease

European Registry of Abdominal Wall Hernias
Endovascular Aneurysm Repair

Food and Drug Administration

Fast Healthcare Interoperability Resources
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Acronym

FORCE-TJR

GUDID
HHS
HIFU
HIVE
HL7
ICD

ICD
ICD-Pieces
ICOR
ICVR
IMDRF
IRB
ISAR
KECC
KHI
LOINC
MAUDE
MDEpiNet
MDIC
MOU
NBIR
NCDR
NCD
NCD
NCI
NEST
NESTcc
NIH
NLM

NYC-CDRN

0AAA
ONC

OPC

OPG
PAD
PASSION
PCOR
PCORTF
PICC
POP
PROFILE

Definition

Function and Outcomes Research for
Effectiveness in Total Joint Replacement
Global Unique Device Identification Database
Department of Health and Human Services
High-Intensity Focused Ultrasound
High-performance Integrated Virtual Environment
Health Level Seven

International Classification of Diseases
Implantable Cardiac Defibrillator
Improving Chronic Disease Management with Pieces
International Consortium of Orthopedic Registries

International Consortium of Vascular Registries

International Medical Device Regulators’ Forum

Institutional Review Board

International Society of Arthroplasty Registries

Kidney Epidemiology and Cost Center

Kidney Health Initiative

Logical Observation Identifiers Names and Codes

Manufacturer and Use Facility Device Experience

Medical Device Epidemiology Network

Medical Device Innovation Consortium

Memorandum of Understanding

National Breast Implant Registry

National Cardiovascular Data Registry

National Coverage Determination

National Cardiovascular Data

National Cancer Institute

National Evaluation System for health Technology

National Evaluation System for health Technology Coordinating Center
National Institutes of Health

National Library of Medicine

New York City Clinical Data Research Network

Open Abdominal Aortic Aneurysm

Office of the National Coordinator for Health Information
Technology

Objective Performance Criteria

Objective Performance Goals

Peripheral Artery Disease

Predictable And Sustainable Implementation Of National
Patient Centered Outcomes Research

Patient Centered Outcomes Research Trust Fund

Peripherally Inserted Central Catheter

Pelvic Organ Prolapse

Patient Registry and Outcomes For breast Implants and ALCL
Etiology and Epidemiology

Comparative
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Acronym
PSF
PSO
rAAA
RAPID
ROI
RRT
RWD
RWE
SAVR
SGHR
SMART

SNOMED-CT
SOC
SPARCS
SPARED
STS

SUI

SVS
TAVR
TEVAR
THA
TJIRR
TKA
T™MD
T™J
TPLC
TVT
UCSF
UDI

UF
ULTRA
USRDS
VANGUARD
VISION

VQI

Definition

Plastic Surgery Foundation

Patient Safety Organization

Ruptured Abdominal Aortic Aneurysm

Registry Assessment of Peripheral Interventional Devices
Return on Investment

Renal Replacement Therapy

Real World Data

Real World Evidence

Surgical Aortic Valve Replacement

Swedish Groin Hernia Database

Specific, Measurable, Achievable, Results-Oriented, Time
Bound

Systematized Nomenclature of Medicine

Scientific Oversight Committee

Statewide Planning and Research Cooperative System

Study of Prostate Ablation Energy Devices

Society of Thoracic Surgeons

Stress Urinary Incontinence

Society for Vascular Surgery

Transcatheter Aortic Valve Replacement

Thoracic Endovascular Aortic Repair

Total Hip Arthroplasty

Total Join Replacement Registry

Total Knee Arthroplasty

Temporomandibular Disorders

Temporomandibular Joint

Total Product Life Cycle

Transcatheter Valve Therapy

University of California, San Francisco

Unique Device Identifier

Uterine Fibroids

Uterine Leiomyoma Treatment with Radiofrequency Ablation
United States Renal Data System

Venous Access National Guideline and Registry Development
Vascular Implant Surveillance and Interventional Outcomes
Network

Vascular Quality Initiative
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Highlights From the First Decade

INTRODUCTION

The Medical Device Epidemiology Network (MDEpiNet) is a global Public-Private Partnership
that brings together leadership, expertise, and resources from health care professionals, industry,
patient groups, payers, academia, and government to advance a national patient-centered medical
device evaluation and surveillance system.

Since its establishment in 2010, MDEpiNet has worked to build a global real-world evidence
(RWE) collaborative for health technologies. The MDEpiNet Coordinating Center at Weill Cornell
Medicine supports MDEpiNet operations under a cooperative agreement with the US Food and
Drug Administration (FDA), and the Center for Devices and Radiological Health (CDRH).

Vision:
MDEpiNet is a global leader in the development of innovative approaches for robust, relevant, and
reliable evidence generation throughout the medical device lifecycle.

Mission:
MDEpiNet’s mission is to develop and test novel methods, infrastructure, and partnerships for the
creation of re-useable real-world data resources and support device evaluation by multiple

stakeholders.
2%
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MDEpiNet’s objectives are to:
* Build strategically Coordinated Registry Networks to advance the collection and use of real-
world data
* Develop methodologies to support RWE
* Conduct studies to better understand how devices perform in the real world
* Collaborate with the National Evaluation System for health Technology Coordinating Center
(NESTcc) to provide CRN evidence to the NEST
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MDEPINET COORDINATING REGISTRY NETWORK (CRN)
CRN is a key MDEpiNet strategy to bring together real-world data from a variety of sources to
address the needs of device evaluation for multiple stakeholders. The CRN approach circumvents
the limitations of traditional registries and data repositories by building linked data systems from
multiple sources.

MDEpiNet broadly defines CRNs based on the International Medical Device Regulators’ Forum
(IMDREF) definition of registry system as follows: ‘Registries are organized systems with a primary
aim to increase the knowledge of medical devices contributing to improve the quality of patient
care that continuously collect relevant data, evaluate meaningful outcomes, and comprehensively
cover the population defined by exposure to particular device(s) at a reasonably generalizable scale
(e.g. international, national, regional, and health system)’. CRNs leverage national investments in
various real-world data sources to create robust medical device ecosystems in multiple clinical
areas.

MDEPINET CRN COMMUNITY OF PRACTICE

Since 2017, MDEpiNet has been developing Community of Practice (COP) for CRNs to speed the
development and maturity of the networks. CRN COP is facilitated and supported by the
MDEpiNet Coordinating Center at Weill Cornell Medicine, which is establishing working groups
charged with advancing multiple maturity domains through developmental work and
implementation. The COP ensures that each CRN focuses on broad and balanced stakeholder
participation which leads to strong stakeholder engagement and sustainability. Within the
community, the CRN leaders are able to leverage medical device ecosystem stakeholders currently
engaged with the MDEpiNet.

COP’s main goal is to promote CRN development as a robust source of evidence for device
evaluation and serve as a foundational component of NEST.

Objectives include:

» Development of a repository of materials, tools, and best practices to support the maturity of
the CRNs in Device Identification, Quality Improvement/Beneficial Change, Total Product Life
Cycle (TPLC), Efficiency, Data Quality, and Governance.

» Development of a CRN assessment tool to evaluate CRN maturity, determine the specific needs
of each CRN, and guide the curation of resources to best meet needs - such as a maturity model
that can be useful to understand the level of development of each CRN to help plan further
development.

* Development of individual CRN-led interdisciplinary tactical teams that directly support CRNs
in creating developmental plans and help CRNS track their progress.

» Development of recommendations to the NESTcc on the needs for future infrastructure and
methodological development for CRNs.

The NESTcc and MDEpiNet communities recognize the value that CRNs contribute as a real-

world data source, and thus, endorse MDEpiNet in its efforts to create a COP. Currently, there are
fourteen CRNs operating or under development (see table below).
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AREA OF STUDY COORDINATED REGISTRY NETWORK EXAMPLE DEVICES
NAME EVALUATED
CARDIOVASCULAR Vascular Implants Surveillance and Outcomes Endovascular Aneurysm Repair
Network (VISION-CRN) and (EVAR)
International Consortium of Vascular Devices Carotid Stents
(ICVR) Peripheral Stents
Peripheral Artery Dilation Balloons
Thoracic Endovascular Aortic Repair
(TEVAR)
CARDIOVASCULAR Cardiac Devices Coordinated Registry Network Transcatheter Aortic Valve
(Cardiac-CRN) Replacement (TAVR)
Bioprosthetic and Mechanical Valves
Intraaortic Balloon Pumps (IABP)
Extracorporeal Membrane
Oxygenation (ECMO)
WOMEN'S HEALTH Women'’s Health Technology Coordinated Registry Mesh for Pelvic Organ Prolapse
Network (WHT-CRN) Sterilization Devices (e.g. Essure)
-AUGS Urogynecology Quality Registry- Pelvic Uterine Fibroids Treatment Devices
Organ Prolapse (AQUIRE-POP) (e.g. Ultrasound Ablation)
- AUGS Urogynecology Quality Registry - Stress Synthetic Mid-Urethral Slings
Urinary Incontinence (AQUIRE-SUI)
-Comparing Options for Management: Patient-
centered Results for Uterine Fibroids (COMPARE-
UF)
MUSCULOSKELETAL | Orthopedic Devices Coordinated Registry Network Knee, Hip, Shoulder Replacement
(Ortho-CRN) and implants.
International Consortium of Orthopedics Registries Spinal Fusion Devices
(ICOR)
CANCER International Cooperative Colorectal Cancer (IC3) Staplers
Endoluminal Stabilization Devices
Endoluminal Energy Delivery
Devices
CANCER Study of Prostate Ablation Evidence Development Cryoablation
(SPARED-CRN) Focal Laser Ablation
High Intensity Focused Ultrasound
Robotic Devices
ABDOMINAL CORE Abdominal Core Health Coordinated Registry Meshes
Network (ACH-CRN) Fixation Devices
Adhesives
BREAST IMPLANTS National Breast Implants Registry (NBIR) and Saline-Filled and Silicone-Filled

CROSS SPECIALTY

CROSS SPECIALTY

CROSS SPECIALTY

CROSS SPECIALTY

International Collaboration of Breast Registry
Activities (ICOBRA)

Venous Access National Guideline & Registry
Development Coordinated Registry Network
(VANGUARD-CRN)

Robotic Surgery Coordinated Registry Network
(RASD-CRN)

End-Stage Renal Disease Coordinated Registry
Network (ESRD-CRN)

Temporo-mandibular Joint Coordinated Registry
Network (TMJ-CRN)

Venous Access Catheters and
Technologies

Various Surgical Robots
New Technologies for Dialysis

Various Joint Fixation Devices
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Cardiovascular

MDEpiNet national and international CRNs and their areas of study
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MDEPINET CRN SUMMARIES
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1. ABDOMINAL CORE HEALTH CRN

I. Background

Tens of millions of hernia operations are performed worldwide every year to improve patients’
abdominal core health!. Many products (e.g., meshes, fixation devices, and adhesives) are used in
the care of these patients. These products and techniques are designed to last decades but their
real-world durability requires large-scale research. Comprehensive surveillance of these products
will help address effectiveness and safety in the general population and subpopulations. To address
these needs, the Americas Hernia Society Quality Collaborative (AHSQC) was established in
2013. Surgeons in private practice and academic settings created the registry to maximize quality
and value of hernia patient care.

The AHSQC mission is to utilize the concepts of continuous quality improvement through patient-
centered data collection, ongoing performance feedback to clinicians, and improvement based on
analysis of collected data and collaborative learning. In 2018, the AHSQC partnered with
MDEpiNet to establish a CRN capable of addressing key questions through research and
surveillance of techniques and devices. The AHSQC has taken the lead on the Abdominal Core
Health CRN, with aims to fill the knowledge gap related to post market surveillance system in the
US and plans to expand globally in partnership with international registries.

I1. Objectives

The CRN was initiated with two main objectives. Its first objective is to establish a CRN capable
of addressing clinical questions and long-term surveillance of techniques and devices important to
the maintenance of abdominal core health. The CRN’s second objective is to harmonize the
collection of abdominal core health data by identifying and maintaining the common key variables
important to patients and patient outcomes.

I1I. Partnership Structure

The CRN is guided by the AHSQC Foundation, with input from its collaboration partners,
including its Executive Council and MDEpiNet leadership. The CRN is supported by several
collaborating agencies, foundations, and hospital organizations involved in managing abdominal
wall hernia disease.

In addition to MDEpiNet, lead agencies supporting the CRN and the AHSQC include: the
Cleveland Clinic Foundation (AHSQC Center of Innovation), The Ohio State University Wexner
Medical Center (AHSQC Data Coordination Center), Vanderbilt University Medical Center, and
Weill Cornell Medicine (MDEpiNet Coordinating Center). CRN leadership includes Benjamin
Poulose (Ohio State and AHSQC) AHSQC, Michael Rosen (Cleveland Clinic and AHSQC),
Danica Marinac-Dabic (U.S. FDA), and Art Sedrakyan (Weill Cornell Medicine).

Existing agreements

MDEpiNet Coordinating Center has an existing Data Use Agreement (DUA) with the AHSQC
and collaborates with the lead institutions for data analytics. The AHSQC has agreements with
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each of its analytic sites including the Cleveland Clinic Foundation, Ohio State University Wexner
Medical Center, and Vanderbilt University Medical Center.

International efforts relevant to the CRN

International efforts relevant to the Abdominal Core CRN include several registries with
representatives from France Club Hernie, Denmark (Danish Groin Hernia Database (DGHD),
Belgium (EuraHS), Spain (Registro Espafiol de Eventraciones), Germany/Austria/Switzerland
(Herniamed), and Sweden (Swedish Hernia Registry (SGHR)?. In 1992, prospective data
collection on hernia surgeries began with the SGHR. Then in 1998, the DGHD was established
which and later expanded to include ventral hernias in 2007 (DGHD). These registries were
followed by the German Herniamed Registry in 2009; the French Club Hernie in 2011; EuraHS as
well as the Spanish Registro Espafiol de Eventraciones in 2012; and the AHSQC Registry in 2013.

IV.Data Infrastructure

Patient population

The AHSQC registry includes patients aged 18 years and older who have had an inguinal or
ventral hernia repair operation including umbilical, epigastric, Spiegelian, lumbar, incisional, and
parastomal hernias, at a US-based hospital, academic health center, or surgery center. The registry
collects demographics and pre-operative, intra-operative, post-operative, and long-term clinical
data. As of September 2019, the AHSQC registry includes 54,129 patients treated by 354
participating surgeons in academic and private practice locations across the United States with
long term follow up data as long as 5 years for cases conducted early in the registry’s history.

Data sources

Aside from registry data, current data sources for linkage include New York State all payer data
from the Statewide Planning and Research Cooperative System (SPARCS) as well as Medicare |
data. The AHSQC facilitates data management through its web-based proprietary data platform.
A main goal of the AHSQC and Abdominal Core Health CRN is to merge data sources to create
an effective model for answering critical clinical questions and enabling post-market surveillance.

V. Current Projects and Plans

There are two major ongoing projects for Abdominal Core CRN that include 1) collection of
patient perspective reported outcomes for short and long term follow up and, 2) conducting data
linkages with the New York State and Medicare claims data.

Patient reported outcome (PRO): The AHSQC plans to develop a questionnaire that is valid for
addressing long-term catastrophic mesh related complications. The plan is to decouple the
assessment of highly impactful patient events (that patients are very likely to recall) from a clinical
visit with a provider to enhance the efficiency of surveillance.

In this effort, the CRN prioritizes the evaluation of outcomes such as readmission, reoperation,
surgical site infection, and mesh-related complications, developing PROs sensitive to long-term,
low rate, serious complications after hernia repair, and developing a common set of core variables
in concert with international partners.
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Data linkage projects: The project focus is an assessment of medical device performance through
the linkage of AHSQC registry data to claims data. A pilot study was initiated in 2019 to link
AHSQC registry data with New York State discharge claims and examine data completeness as
well as the potential to determine short and long-term outcomes following ventral hernia repair.
After the pilot study is completed and evaluated, the analytic center will link Center for Medicare
and Medcaid Services (CMS) claims data to the registry. The CRN anticipates the completion of
the first linkage project in January 2020.
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2. CARDIAC CRN

I. Background

Over 25% of all deaths in the US are attributed to cardiovascular
disease®. Cardiovascular interventions are the most common
procedures worldwide and often involve the use of implantable
devices. Among these procedures, the treatment of aortic stenosis
can be performed using surgical or transcatheter interventions. In
the US, more than a million such procedures have been captured in
the Society of Thoracic Surgeons (STS) and Transcatheter Valve
Therapy (TVT) registries over the past decade. With the recent
growth of transcatheter aortic valve replacement (TAVR), it is
important to compare the long-term safety and effectiveness of Transcatheter Aortic Valve
transcatheter vs. surgical valve implants. Replacement

FDA approved the first TAVR device in 2011 for patients who were considered at extremely high
risk or inoperable through traditional surgeries *. Since then TAVR has been approved for patients
considered to be at high, intermediate, and low risk for surgery*. With the expansion of TAVR to
younger and lower risk patients, there are increasing needs to investigate the long-term durability
of TAVR valves*. Under this scientific premise, the conversation to establish a Cardiac CRN and
engage stakeholders from multiple areas began. The envisioned Cardiac CRN would bring together
registries and claims data enabling comparative studies with longitudinal follow-ups. As a step
toward building the infrastructure and foundation for the CRN, claims-based studies are conducted
to investigate relevant topics. In addition, international efforts for collaboration have been initiated
to conduct multi-country or multi-region studies.

I1. Objectives

The current objective of the Cardiac CRN is to investigate the short and long-term safety and
effectiveness of cardiac valve devices utilizing existing data infrastructures and/or a combination
of them. These research aims will provide the evidence needed for clinical and regulatory decision
making and timely issuance of societal treatment guidelines supported by data. A secondary
objective of CRN is evaluation of percutaneous mechanical cardiac support devices.

I1I. Partnership Structure

Cardiac CRN is a collaborative effort that involves partners from private and public agencies such
as the FDA, CMS, and New York State Department of Health; academic partners include Weill
Cornell Medicine and University of California San Francisco (UCSF) and industry collaborators
include Abiomed. Cardiac CRN leads include Kathleen Hewitt (American College of Cardiology),
John Laschinger (Gore Vascular), Joseph Bavaria (University of Pennsylvania), Ralph Brindis
(American College of Cardiology), Vinod Thourani (Piedmont Heart Institute).
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Existing agreements
Memorandums of understanding (MOU) have been signed between the MDEpiNet Coordinating
Center and CRN leadership to join the CRN COP.

IV.Data Infrastructure

Patient population

Cardiac CRN initiative focuses on patients who are 18 years or older with clinical conditions such
as aortic valve replacement and cardiac support services such as percutaneous mechanical cardiac
support, balloon pumps, and ECMO.

Data sources
The Cardiac CRN data sources include EHRs, administrative claims, and registry data. The
following registry data are proposed for data partners for the CRN:

Proposed data partners Description

Databases

Adult Cardiac Surgery | Database for adult cardiac surgery that was launched in 1989 and contains more than 6.5 million

Database cardiac surgery procedure records and nearly 3,800 participating physicians

General Thoracic Surgery | Largest North American clinical database on thoracic surgery that contains more than 556,000

Database general thoracic surgery procedure records and more than 1,000 participating surgeons

Congenital Heart Surgery | Largest North American clinical database in North America on congenital cardiac malformations

Database that contains more than 475,000 congenital heart surgery procedure records and more than 1,000
participating physicians

STS/ACC TVT Registry Registry on clinical data related to TAVR and transcatheter mitral valve repair (TMVR)

V. Current Projects and Plans

Cardiac CRN’s current research projects include valve replacement safety and outcome studies,
mechanical cardiac support devices investigating patient morbidities, and coronary bypass grafting
studies using the STS registry.

Valve replacement safety and volume outcomes: This study used national and regional claims
databases to evaluate the impact of annual and 5-year cumulative volume of surgeons on the short-
term outcomes after aortic valve replacement and mitral valve replacement. This study utilized
New York State discharge data between 2000 and 2016 and determined mortality, major events,
and 30-day readmission following valve replacement.

Another study is focusing on the impact of physician characteristics on the short-term outcome
following TAVR procedures using New York State discharge data with linkage to physician data.
The New York State discharge data is also used to examine the use pattern of other cardiac
procedures, including percutaneous coronary intervention, pacemaker and defibrillator
implantation, among patients undergoing TAVR procedures, compared with those undergoing
Surgical Aortic Valve Replacement (SAVR) procedures.

Assessment of trends of mechanical cardiac support devices: This study aims to determine the
use of mechanical cardiac support devices and patient morbidities. This study uses Nationwide
Inpatient Sample and assesses the recent trends of device adoption as well as patient morbidity
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profiles and healthcare costs related to the devices. A collaborative initiative was formed with
Abiomed, Inc. to assess the feasibility of linking clinical study data and CMS claims data. The
investigated cohort was a clinical trial of mechanical cardiac support devices use among
percutaneous coronary interventions’ patients. The pilot effort will investigate the linkage
efficiency between clinical study data and claims database.

Coronary bypass grafting study (CABG): This study compares the incidence of deep sternal
wound infections following CABG procedures using bilateral internal thoracic arteries (BITA)
graft and non-BITA graft using the STS adult cardiac surgery database. Subgroup analysis is also
planned among patients who are obese, patients with diabetes, and patients with chronic lung
disease.

Methodological projects: Currently, Cardiac CRN plans to engage stakeholders to firmly establish
the CRN, continuously conduct TAVR/SAVR comparative long-term studies, and develop data
linkage and statistical methodologies for CRN studies and/or claims and registry-based studies.

On an international level, methodological work is planned to harmonize data analyses using
administrative data. Regional databases from New York State and Ontario will be used to evaluate
use of TAVR and short-term outcomes after the procedure. New York State and Ontario regional
data will also help evaluate adoption of TAVR and short-term outcomes after TAVR procedures
in these two regions.
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3.DEVICES USED FOR ACUTE ISCHEMIC STROKE
INTERVENTION (DAISI) CRN

I. Background

Every year, approximately 795,000 Americans suffer a new or recurrent stroke and nearly 140,000
people die from strokes of which 87% are ischemic °. Stroke is a leading cause of disability and
treatment costs exceed 70 billion in the USA. Endovascular mechanical stroke thrombectomy is
one of the few devices approved for specific
indication of stroke treatment and only limited real-
world data is available to study device specific
performance. Ccomplexity of the neurovasculature
makes it challenging for industry and the FDA to
conduct clinical studies for these devices. However,
the FDA is committed to supporting the sustainable
generation and use of robust RWE in the course of
clinical care by patients, providers, and payers, for
the purpose of enhancing regulatory and other | Thrombectomy |
decision-making.

The network for Devices used for Acute Ischemic Stroke Intervention (DAISI) was developed
with a focus on acute ischemic stroke that allows the capture of data from actual patient encounters
with medical devices and was launched by the FDA on November 9, 2017. Since its initiation,
DAISI has held annual meetings to finalize common data elements, imaging data elements in
neurothrombectomy trials to assess revascularization, and capabilities of imaging. The focus of
the meetings has also been in aligning methodology and infrastructure in considering the
recommendations of registry owners and the FDA, finalizing data use models of inflow and access
to data from the CRN, and initiating the DUAs for industry trials and society registries to advance
the development of the DAISI CRN.

I1. Objectives

The objectives of DAISI are to establish a nationwide and international CRN using RWE and
develop methodology and infrastructure to support the CRN. DAISI CRN will provide support to
establish evidence needed for clinical and regulatory decision-making, building from existing data
infrastructure. Through the CRN, real-world practice data and evidence will be accumulated
with the potential for post-market device surveillance, expanded indications, and future
prospective trials for pre-market approvals.

I1I. Partnership Structure
DAISI CRN is a collaborative effort initiated by FDA and facilitated by the MDEpiNet

Coordinating Center with partners from professional medical societies, neurointerventional device
companies, and various government agencies.
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The DAISI CRN is led by three clinical co-
chairs: Adnan Siddiqui (University of Buffalo), . ¢
Sameer Ansari (Northwestern), and David Health nforation Technoogy ( ') &
Liebeskind (UCLA). The FDA representation is fMS SVIN . 4&‘;
led by Avena Russell and Carlos Pena. The )
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AHRR ANEU,B.O Fariners
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governance council includes stakeholders who

coordinate, plan, implement, and execute critical i o’
infrastructure controls by providing oversight of sgu. Penumbra €9 ‘-" fomt
the CRN. This includes assisting with &

. . > L. CERENOVUS Stpykep
development, implementation and sustainability
plans. The Governance Council includes W)M

members from the FDA, physician specialty
societies, industry, MDEpiNet Coordinating
Center, and other non-voting participants. The DAISI oversight and data use committees are to be
identified to ensure no head-to-head comparisons of competitor devices, including by researchers.

Existing agreements

DAISI CRN is governed by specific DUAs between M2S, MDEpiNet Coordinating Center at
Weill Cornell Medicine, participating registries, and participating medical device companies. The
professional medical society-supported registry data are stored on a secure server at M2S. CMS
DUA is established to conduct for data linkages. Projects are approved by the DAISI Governance
Council. All three DAISI CRN co-chairs have an established MOU with the MDEpiNet
Coordinating Center to join the CRN COP and are members of the MDEpiNet Executive
Operations Committee (EOC).

IV. Data Infrastructure

Patient population

Initial focus of DAISI CRN includes patients with acute ischemic stroke who underwent
endovascular mechanical stroke thrombectomy for basilar artery occlusions. Data from
professional medical societies’ registries and industry sponsored registries are considered for
the initial data capture, as well as data from clinical trials including high quality prospective
data.

Data sources

Professional medical societies such as the American Association of Neurological Surgeons,
Society of Neurointernational Surgery and Society of Vascular and Interventional Neurology are
working towards one combined registry for endovascular neurosurgeons, interventional
neuroradiologists, interventional neurologists, among others and are in the process of combining
data elements with a single vendor partner for data collection (M2S). The data elements come from
NeuroVascular Quality Initiative, Quality outcome Database, Get with the Guidelines-Stroke
Database, Paul Coverdell National Acute Stroke Registry, Interventional Stroke Therapy
Outcomes Registry, and StrokeNet. The American Heart Association (AHA) also plans to
contribute to DAISI CRN data infrastructure.

Industry Data: Industry partners, including Cerenovus (J&J), Medtronic, Penumbra, and Stryker
Neurovascular, contribute to this CRN. The industry partners provide data on the following
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devices: Solitaire (stent retriever), Trevo (stent retriever), Embotrap (stent retriever), and
Penumbra Aspiration System (aspiration device).

V. Current Projects and Plans

Basilar artery occlusions (BAO) pilot study: The current project of DAISI CRN is to evaluate
the safety and efficacy of FDA-approved thrombectomy devices in the real world setting of
posterior circulation stroke secondary to BAO. The data can be used to support a regulatory
application to expand FDA labeling of stent retriever and/or aspiration thrombectomy devices
for this indication.

This project is based on the retrospective collection of data from the DAISI CRN collaboration
and will be conducted using the MDEpiNet infrastructure. Initial data capture will be limited
to industry-sponsored registries and clinical trials with higher quality due to prospective data
entry and adjudicated outcomes in comparison to self-reporting physician/society registries.
For this project, DUA with industry partners have been initiated. Primary clinical outcome
measures are planned to be captured accurately with modified Rankin Scale (mRS) at 90 days
and secondary procedural and safety outcomes have been defined analogous to the previous
stroke intervention trials. Common data elements are also approved for the project.

4. END STAGE RENAL DISEASES (ESRD) CRN
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I. Background

Kidney disease is the ninth leading cause of death in the US with more than 726,000 people living
with end-stage renal disease (ESRD) ©. Annually, about $114 billion of Medicare funding is spent
to care for ESRD patients but there is a major variation in outcomes. Based on the 2018 annual
data report from the United States Renal Data System
(USRDS), the adjusted mortality rate for ESRD overall was
134 per 1,000 patient-years and 164 per 1,000 patient-years
for dialysis patients’. Given the critical state of care for
Americans with kidney disease, there are various national
efforts set forth to improve care for patients with kidney
disease and reduce healthcare costs, among which is the
ESRD Network Program organized by CMS to promote

quality and cost-effective healthcare in kidney disease®. CMS

maintains the Consolidated Renal Operations in a Web- | New Technologies for ESRD Treatment |
Enabled Network (CROWNWeb), assisted by ESRD
networks for data quality. This data is used for both payment for performance programs and quality

improvement activities. All regional networks receive CROWNWeb Data from the central ESRD
National Coordination center’.

There are various other programs that collect data in ESRD. The University of Michigan runs the
Kidney Epidemiology and Cost Center (KECC), which supports many CMS and Center for
Medicare & Medicaid Innovation programs for ESRD data collection and analysis!?. The U.S.
Chronic Kidney Disease Surveillance System is a collaborative effort among KECC, the Centers
for Disease Control and Prevention (CDC), and UCSF. Moreover, Veterans Affairs (VA)
maintains several ESRD programs through coordination with CMS and the University of
Michigan!!. In addition, a proposal was set forth for a national registry of patients requiring
vascular access and other resources relating to renal replacement therapy (RRT). A comprehensive
ESRD-CRN would further enable examination of more clinical and broader research questions to
improve patients’ quality of care and outcomes.

I1. Objectives

The objective of the ESRD CRN is to establish an infrastructure to capture RWE of patients’
interactions with medical devices. The Kidney Health Initiative (KHI), a public-private
partnership between the FDA and American Society of Nephrology (ASN) has developed a
Technology Roadmap that defines the priorities and opportunities for innovative RRT. The Kidney
Innovation Accelerator (KidneyX), a public-private partnership between the US Department of
Health and HHS and the ASN through its prize programs provides the funding mechanism for
innovative RRT. Through these collaborative efforts, ESRD CRN aims to ensure the engagement
of a variety of key stakeholders including patients in the healthcare ecosystem and a commitment
to platform sustainability over time.
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ITI. Partnerships Structure

The ESRD CRN is a collaborative effort that engages U.S. FOOD & DRUG (&) Weill Cornell
organizations such as the ASN, through its public- AOMINISTRATION & Medici
private partnerships, KHI and KidneyX, FDA, CMS,

and Weill Cornell Medicine. The CRN leverages @S @ Em
relationships and contacts with industry, patients, and KIONEY HEALTH KTTNE
professional medical societies, both in the U.S. and CB ASN

abroad. Patient organizations will be an important part

of the collaboration.

Existing agreements

The MDEpiNet Coordinating Center is in the process of establishing MOUs with all participating
partners. After the ESRD CRN membership is finalized, MOUs will be finalized with CRN’s
leadership.

IV.Data Infrastructure

Patient population
The patient population for this CRN includes individuals with ESRD.

Data sources

ESRD CRN data sources include claims and administrative data, as well as registry and other data
sources. One of the potential data sources for the CRN is the USRDS, which is funded by the
National Institute of Diabetes and Digestive and Kidney Diseases and currently housed by the
Chronic Disease Research Group in Minneapolis '2. This national data system collects, analyzes,
and disseminates information on chronic kidney disease (CKD) and ESRD. USRDS produces
comprehensive annual reports on dialysis and CKD-related metrics for researchers, regulators, and
clinicians. The USRDS works collaboratively with CMS and the United Network for Organ
Sharing.

Furthermore, dialysis organizations have a network of multisite electronic medical record (EMR)
data. Three large dialysis EMRs, which include DaVita, Fresenius Medical Care, and Dialysis
Clinic, Inc., encompass 80% of US dialysis patients, while 14 smaller EMRs comprise the rest of
the market. These independent dialysis organizations’ data are consolidated though the National
Renal Administrators Association health information exchange.

Existing core data sets for chronic kidney disease include the following: (1) Standardized
Outcomes in Nephrology, which is an international initiative that aims to establish core outcomes
in CKD"3; (2) the International Consortium for Health Outcomes Measurement Standard Set for
CKD, which are recommendations established by a group of physicians, measurement experts, and
patients!#; and (3) the European Association of Rehabilitation in CKD recommendations on
measurement and interpretation of physical function'>.
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V. Current Projects and Plans

Patient Preference Information Pilot Study: This effort aims to develop innovative methodology
for patient engagement and input to build a patient-centered CRN. Specifically, a pilot study will
be conducted that develops and incorporates patient preference information data into a core data
elements set for ESRD. As one of the prime uses of the data and evidence generated by the CRN
is for regulatory decision making, it is vital that PPI regarding benefit/risk trade-offs is captured
as valid scientific evidence that can be used by regulators as well as payers, providers, and patients.
The CRN platform will capture and expand capacity to identify outcomes most important to
patients and aid in the design of clinical trials to reduce the time and cost of execution. Data
developed from rapid-cycle clinical trials and linked to sources of real-world data will generate
evidence for a variety of decision-making and improve patient care.

Collaboration with KHI: The ESRD prioritizes collaborating with KHI to ensure the engagement
of a variety of key stakeholders including patients in the healthcare ecosystem and a commitment
to platform sustainability over time. The KHI developed a “Technology Roadmap for Innovative
Approaches to RRT,”!¢ which defines the priorities and opportunities for innovative RRT and
allocates 2019-2022 for the establishment of the ESRD CRN.
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5.INTERNATIONAL COOPERATIVE OF COLORECTAL
CANCER (IC3) CRN

I. Background

Colon and rectal cancers (CRCs) are the third leading cause
of cancer-related deaths in the United States and the third
most common cancer in men and in women'”. Worldwide,
more than a million cases are diagnosed each year. Although

these cancers have historically been common in western —_—
countries, they now are increasing rapidly in Asia and the | _
Middle East. The recent rapid increase in rates of CRC in Ew——

patients under 50 years of age is also alarming. With
advancement in communication platforms, data sharing
networks and advanced analytics now available, it is possible to | ... N\ /" /)
study international patterns of cancer occurrence and treatment. i

Using multinational resources, superfast computing, artificial Stent and Colonoscopy used in
intelligence (Al), and a dedicated team of professionals with Colorectal Cancer Procedures
expert skills and intimate patient contact, the disease outcomes
can be improved in treatment and care of CRC patients.

IRAITS TIMES GRAPHIC

With this in mind, an international team of healthcare professionals formed a study group in 2016,
dedicated to examining colon cancer on a global scale. The International Cooperative of Colorectal
Cancer (IC3) pursues improvements in the prevention, treatment, and cure of colon and rectal
cancers by studying the similarities and differences in therapies around the world and aims to lower
health care costs in colorectal cancer therapies. Collaborators at Weill Cornell Medicine and
MDEpiNet Coordinating Center are leading this effort to bring talents from multiple disciplines
together. Since its founding, the IC3 collaborative has grown in number of researchers, nations,
and continents represented. Currently, the IC3 team include participants from specialty hospitals
in China, France, India, Japan, the Netherlands, Saudi Arabia, South Korea, Tanzania, Tunisia and
the United States that form a consortium for multicenter prospective observational study
comparing oncologic and clinical outcomes in surgery for colon cancer.

I1. Objectives

The main objective of IC3 is to investigate and compare outcomes of cancer and use of technology
in existing databases from each participating country. The secondary objective is to initiate
primary data collection from leading institutions within each country to evaluate the devices,
treatment methods, and outcomes. The third objective is to plan basic science research as well as
cost-analysis studies that have the potential to improve outcomes and advance towards a cure for
colon and rectal cancer.

I11. Partnerships structure
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The IC3 is an international collaborative
that partners with the MDEpiNet
Coordinating Center. IC3 is led by
Jeffrey W. Milsom (Weill Cornell
Medicine) with input from Art
Sedrakyan and his team from the
MDEpiNet Coordinating Center.

The IC3  collaborators  represent
countries from global chapters that are
listed below:

Country Beijing

China Beijing Friendship Hospital and West China Hospital

Japan NTT Medical Center Tokyo, Oita University, Osaka University, Saitama University, Shimane Prefectural
Hospital, Keio Hospital

Tanzania Benjamin Mkapa Hospital

India Columbia Asia Hospitals Bangalore

The Netherlands Erasmus University Medical Center

Saudi Arabia King Faisal Specialist Hospital & Research Centre and King Saud University Medical Center

South Korea Korea University Anam Hospital

France Timone Hospital

Tunisia University Hospital Farhet Hached

The United States | Weill Cornell Medicine and New York Presbyterian

Existing Agreements

MDEpiNet Coordinating Center and IC3 have subcontract agreements with all entities under the
protocol titled “Multicenter Prospective Observational Study Comparing Oncologic and Clinical
Outcomes in Surgery for Colon Cancer in Specialty Hospitals”.

IV.Data Infrastructure

Patient population

The patient population includes colorectal cancers patients from various countries around the
world, including China, India, Tanzania, Japan, Tunisia, France, The Netherlands, Saudi Arabia,
and South Korea.

Data sources

IC3 utilizes EHRs and registry data for its research projects, including records from its
international partners like Japanese Society for Cancer of the Colon and Rectum (JSCCR) and the
aforementioned hospital systems. Data-sharing agreements are underway for countries such as
Korea University Anam Hospital and NIIT Medical Center in Tokyo.

V. Current Projects and Plans
IC3’s main ongoing studies include evaluating survival following CRC surgery in the US and

Japan. The first three studies evaluated the 5-year survival after CRC surgery using US SEER
cancer registry and Japanese registry data. US-based claims analysis was performed to evaluate
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the use and outcomes of bowel stenting in colorectal cancer patients as palliative treatment and as
a bridge to surgery.

IC3’s current plan is to expand data infrastructure and data-sharing platforms internationally, using
Research Electronic Data Capture (REDCap) or High-Performance Integrated Virtual
environment (HIVE) for data capture. A meeting was held in May 2019 that trained coordinators
and surgeons to use the REDCap app. The priority is to finalize REDCap data collection forms
and finalize data sharing agreements.

The IC3 team is working to advance the international efforts and explore funding opportunities.
The Cornell team is planning to run a survey among partner institutions to collect background
information on colorectal cancer treatment in order to create an information sheet to be used for
potential fundraising for IC3.
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6. NATIONAL BREAST IMPLANTS REGISTRY (NBIR)
CRN

I. Background

More than 300,000 breast implant surgeries including augmentation and other reconstructive
procedures are conducted annually in the US!®. Given recent concerns related to these devices
there is a need to evaluate these technologies and improve
quality of care for patients that undergo breast implant
procedures. To address these gaps, the NBIR was developed as
a collaboration of FDA, The Plastic Surgery Foundation (PSF),
The American Society of Plastic Surgeons (ASPS), as well as
patients and breast implant device manufacturers. The NBIR
database is a prospective, opt-out, non-interventional,
population-based, outcomes and safety surveillance registry o8
and quality improvement initiative. It collects data at the time Silicone Filled Breasts Implants
of operation and any subsequent reoperations for all US patients
receiving breast implants. Collecting this information will allow the NBIR, plastic surgeons, and
breast implant manufacturers to identify trends and other helpful safety information.

The NBIR is a quality improvement initiative and safety surveillance registry that collects clinical,
procedural and outcomes data at the time of operation and any subsequent reoperations for all US
patients receiving breast implants. NBIR collaborates with breast implant manufacturers that can
use the registry to further investigate the device safety and improvement. The manufacturers can
use the registry for Device Tracking purposes required by the FDA. Additional aims of the NBIR
include serving as a potential infrastructure for post-market studies. NBIR data can be used to
study trends related to all breast implant procedures.

I1. Objectives

The main objectives of the NBIR are to strengthen the national infrastructure for post-market
surveillance of breast implants and communicate timely, accurate, systematic, and prioritized
assessments of breast implants throughout their marketed life. The NBIR is aiming to 1) leverage
high-quality, standardized and structured data; 2) identify potential safety signals in near real-time
from a variety of privacy-protected data sources; 3) reduce the burdens and costs of medical device
post-market surveillance; and 4) facilitate the clearance and approval of new devices, or new uses
of existing devices. Additional aims of the NBIR include serving as a potential infrastructure for
post-market studies; as well as providing an infrastructure for device manufacturers to facilitate
the post-implant component of their device tracking data collection.
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I1I. Partnership Structure

NBIR CRN has partners from government
agencies such as the FDA, professional
societies like the ASPS, The PSF, and
MDEpiNet, as well as the device
manufacturers and industry  partners,
Allergan, Sientra, and Mentor, and patient
groups.
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NBIR CRN is led by Andrea Pusic (Harvard
Medical School) who also co-chairs the NBIR Steering Committee with Charles Verheyden
(Baylor Scott & White Health). The NBIR Steering Committee is responsible for developing and
implementing the strategic goals of the NBIR and is the governing body that oversees registry
operations, including the successful implementation, monitoring, and management of resources
and activities.

IV.Data Infrastructure

Patient population
The NBIR patient population includes patients who have had breast implant procedures in the US.
There are thousands of patients already registered with the registry.

Data sources

Electronic Case Report Form (eCRF): The NBIR Data is collected at two key clinical points: 1)
Initial Implant Procedure and, 2) Any subsequent Reoperation. It also collects other information
about the patient and patient procedure, including their contact information for manufacturer
follow-up related to device tracking, information about their medical history, their breast implant
operation and the implant itself, and any complications that may have occurred from the patient’s
breast implant operation.

NBIR Barcode Scanning App: Another source of data is the NBIR Barcode Scanning App, which
can be used to assist NBIR participants with the data entry of implanted device-specific data
elements. The app scans and decodes both Linear and 2D breast implant device barcodes and
pushes the data contained within the barcode to the NBIR directly from FDA’s Global Unique
Device Identification Database (GUDID). Electronic data captures with bar code scanning to help
decrease burden and improve data quality. More information on how to use the app can be found
in the following link: https://www.thepsf.org/documents/Research/Registries/NBIR/how-to-use-
the-nbir-barcode-scanner.pdf.

PROFILE Registry: The Patient Registry and Outcomes For breast Implants and anaplastic large
cell Lymphoma etiology and Epidemiology (PROFILE) is based on scientific reports of possible
association between Anaplastic Large Cell Lymphoma (ALCL) and breast implants. ASPS/PSF
and FDA have collaborated to conduct research and launch the PROFILE to increase the scientific
data on ALCL in women with breast implants. The primary goal of this registry is to better
understand the role of the breast implants in the etiology of primary ALCL in women with breast
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implants. It can also help identifypotential risk factors and criteria detection and management of
this disease. Additionally, the confirmed cases in the registry of primary ALCL in women with
breast implants will be available for analytical epidemiological studies.

Just as NBIR, the PROFILE Registry captures data necessary to describe patient demographic
characteristics and other medical history, implant procedure information, characteristics of the
implant, clinical presentation, pathologic findings, and clinical course, treatment and treatment
outcomes of patients with primary Breast Implant Associated ALCL.

V. Current Projects and Plans

In October 2018, the NBIR was launched broadly for use by everyone who performs breast implant
procedures in the US. One-year post-launch, the NBIR now has over 500 sites registered to
participate and over 4800 patient visits. An annual report summarizing key findings from year one
of registry operations is currently underway. As of July 1, 2019, the NBIR can be used as an
infrastructure for device tracking. Through this mechanism, we can increase registry participation
among surgeons and minimize duplicate data entry in the operating room. The NBIR Steering
Committee continues to strategize methods to increase participation and case capture.

ASPS/PSF is in the process of developing a breast implant symptom severity scale to examine
common signs and symptoms that patients receiving breast implants may encounter. Upon
completion of a Delphi Panel to identify these common symptoms, we will pilot the inclusion of
PRO measurement tools for these symptoms within the NBIR. We will identify 10-20 high
performing NBIR sites and invite them to participate. Upon completion of the pilot, which we
anticipate could take between 12-18 months, we will broadly open up PROs within the NBIR.

International effort: The International Collaboration of Breast Registry Activities (ICOBRA)
CRN based in Australia aims to encourage a collaborative approach to sharing registry science and
registry data, and support emerging and existing breast device registries to enhance their
effectiveness. The US was an inaugural signatory and there are now over 20 signatories.
International collaboration including data points from six countries: Australia, Austria, The
Netherlands, Sweden, United Kingdom, and United States as well as close partnership with the
Australian Breast Device Registry helps identify data sources for this effort. Some of the benefits
of a collaborative approach are a standardized minimum dataset, amplified dataset, facilitated data
linkage and data comparison, enabled development of evidence-based international early warning
systems.
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7.ORTHOPEDICS CRN

I. Background

Total joint replacement is the fastest growing elective device-based surgery with over 1.2 million
hip and knee replacements performed annually in the US!. With the aging of the baby boomer
generation, higher rates of osteoarthritis diagnoses,
innovative treatment options, and the growing demand for
improved mobility and quality of life, volumes of procedure
are projected to reach 3 million annually in the next two
decades®®. The performance of thousands of hip and knee
devices is the most critical device safety issue in the US
today. There is an increased need of network to maintain
resources and address the safety and effectiveness of new
devices that enter routine usage, as major evidence gaps in
device performance exist as well as a need for novel
partnership that can build a national infrastructure to fill the
gaps in evidence.

Total Knee Replacement

Building from the major successes of the International Consortium of Orthopedic Registries
(ICOR), the Orthopedics (Ortho) CRN aims to bring together national registries in the US in a
systematic way and obtain longer, more complete patient follow-up via data linkages. Ortho CRN
utilizes multiple data networks, allowing researchers to conduct comparative effectiveness studies
within a short period after the devices’ market entry. Linkages between registries and state/national
claims datasets will also significantly benefit registry efforts, including wvalidation of
complications, increased follow-up rate, ability for risk adjustment, and increased information
about patient characteristics. This in turn allows the network of registries to contribute to hospitals
by providing more detailed, useful reports.

I1. Objectives

The objective of the Ortho CRN is to share knowledge about best practices for data collection,
linkages with claims and other data systems, analytics, and dissemination, which in turn allows
registries to better serve as a high-quality data source utilized for research and the generation of
useful reports. The major goals are to develop a framework for a US total joint replacement
registries’ collaboration to conduct signal detection and confirmatory studies using existing US
registry data; to collaborate with international registries to investigate device signals and conduct
comparative effectiveness research; to provide a platform for collaborative post-market
surveillance of implants in the US.; and to facilitate tracking of implants for optimal regulatory
process.

I1I. Partnership Structure

The Ortho CRN is made possible by the collaboration and partnership between the MDEpiNet
Coordinating Center, the FDA, and representatives of orthopedic registries such as the American
Joint Replacement Registry (AJRR), Kaiser Permanente’s (KP) Total Joint Replacement Registry
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(TJRR), the Function and Outcomes Research for Comparative Effectiveness in Total Joint
Replacement (FORCE-TJR) registry and hospital for Special Surgery (HSS) registry, and The
Michigan Arthroplasty Registry Collaborative Quality Initiative (MARCQI).

The CRN has a Steering Committee/Working Group that consists of representatives from the FDA,
regsitries and relevant organizations.

Ortho CRN is led and supported by the team of o FOR(E ®
TIR

KAISER

collaborators that include Liz Paxton (KP), Raquel g\\“’fé PERMANENTE.
Peat (FDA), Art Sedrakyan (Weill Cornell
Medicine) and Danica Marniac-Dabic (FDA).

Epi), Foncion and forComparaiv Efecvenes i ool Join Rep
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International effort. Globally, the International

Consortium of Orthopedic Registries (ICOR)
worked to bring together global partners to facilitate this registry. More information about ICOR
can be found in the next section.

Existing agreements
The Ortho CRN leads have established MOUs with the MDEpiNet Coordinating Center to join the
CRN COP and are members of the MDEpiNet EOC.

IV.Data Infrastructure

Patient population
Currently the CRN is focusing on all patients undergoing hip and knee surgery. Starting in 2010
the CRN also focused on patients undergoing shoulder and spine surgery in the US.

Data sources

Kaiser Permanente (KP) has several inter-regional implant registries that capture patient
demographics, implant characteristics, surgical techniques, and outcomes, including a variety of
orthopedic devices/surgeries such as total knee/hip, anterior cruciate ligament (ACL), spine,
shoulder, and hip fracture. The device registries were developed to address recall situations,
disseminate best practices, identify patients at risk for failure and assess clinical effectiveness of
total joint replacement implants. In addition to the inter-regional implant registries, KP also has
the world’s largest private sector EHRs, KP HealthConnect®. Interconnection of all patient
encounters within the EHR allows extraction of laboratory, procedural, diagnostic, pharmacy, and
hospital encounters for all members in every patient care setting across KP’s regions. These data
supplement inter-regional implant registries and provide a foundation for longitudinal assessment
of medical devices.

AJRR captures hip and knee arthroplasty procedures from multiple sites across the US. Patients
are followed up between 270 and 365 days after the procedure. AJRR reports that 1,735,066 hip
and knee replacement procedures that enrolled from 1,312 participating sites with 9,172 surgeons
with all 50 US States represented. The registry conducts linkages with Medicare to obtain revision
rates and other relevant outcomes.
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MARCQI started in 2012 as a major statewide quality improvement initiative to improve the care
of hip and knee joint replacement surgery procedures. Since 2012, more than 70,000 hip
replacements and over 130,000 knee replacements have been included in the registry and almost
all hospitals and surgeons in Michigan participate in the registry. The registry is funded by Blue
Cross and Blue Shield of Michigan and Blue Care Network, which enables longitudinal assessment
of revisions and other endpoints.

FORCE-TJR registry, created and managed by University of Massachusetts Medical School’s
Department of Orthopedics, collects, and analyzes comprehensive post-TJR data on more than
24,000 patients treated by a diverse and representative group of surgeons and hospitals in 24 states
(urban and rural, academic and community hospitals, low and high-volume practices) to date.
Patient enrollment is ongoing and exceeded 35,000 in 2015. Uniquely, patients consent to (a)
complete annual patient-reported outcomes (pain and function) and (b) report adverse events and
surgical revisions at intervals for years into the future. A secure web-based data collection platform
is used for direct data submission from patients and clinicians. Longitudinal data is complete with
at least 85% follow-up for patient-reported outcomes.

V. Current Projects and Plans

ORTHO CRN’s are currently invested in several research and projects including the objective
performance criteria development (OPC) project, spine and shoulder project, and several linkage
projects that are described below:

OPC development project: The OPC development for hip and knee replacements project is led by
the Ortho CRN team from MDEpiNet, FDA, and KP to expand the capacity of the CRN to produce
reliable and relevant evidence, and align with international partnerships. The aim is to develop
OPC measures for major outcomes following primary hip and knee replacements, utilizing RWE,
including registries and claims data within the Ortho CRN network and literature review. The
project primarily focuses on 2-year endpoints of all-cause and cause-specific revisions as well as
disease specific and general health PROs. Benchmarking methods and literature review are
planned to be used to develop OPCs. The project aims to explore the feasibility to use real-world
data sources to scientifically develop OPC that could be utilized in pre-market IDE clinical studies.
This project will help FDA, device innovators and manufacturers to adopt least burdensome
approach for evidence generation and reduce the costs of clinical trials. For many 510K devices,
OPCs will encourage evidence-based competition among manufacturers.

Spine and shoulder projects: The CRN focuses on the evaluation of several orthopedic conditions
and treatments including pediatric spinal disorders, adult spinal disorders, shoulder and elbow
surgery, osseointegrated prosthesis for amputees, and foot and ankle surgery. Currently 1-year data
for shoulder surgery has been assessed, the elbow surgery evaluation has begun, and preliminary
results have been generated in the evaluation of rotator cuffs.

Data linkage projects: Ortho CRN has completed linkages between registries and state/national
claims datasets to significantly advance registry efforts, including validation of complications,
increased follow-up rate, ability for risk adjustment, and increased information about patient
characteristics. Currently four registries are partners in this national effort and havecreated core
minimum data for harmonization of analytic process and conducted linking clinical registry
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information from diverse registries in the orthopedic setting. AJRR is currently leading the
linkages of CMS data and third-party payer claims.

The completed claims data linkage demonstration projects highlight the importance of linking
registries and other existing administrative data to provide necessary infrastructure in the US for
medical device evaluation. This work serves as the foundation for future clinical studies to general
US evidence and provides a mechanism for surveillance within the US. The Ortho CRN also
leverages the supplementary device attribute database developed by its international chapter
ICOR.
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8. THE INTERNATIONAL CONSORTIUM OF
ORTHOPEDIC REGISTRIES (ICOR) CRN

I. Background

The ICOR (http://www.icor-initiative.org/) is a worldwide initiative that has enabled collaboration
of orthopedics registries. There are more than 10 million patients enrolled in these registries
worldwide that capture all implantable devices on the

market. Various stakeholder come together to build Total Hip Replacement Hip Resurfacing
this  consortium to collaborate and focus on
understanding the variability in outcomes of total hip
arthroplasty (THA) and total knee arthroplasty (TKA)
devices. National and international orthopedics
registries that are at various stages of development
participate in building this comprehensive network that
helps utilize the international data sources and methods
for post-market evaluations and surveillance of
orthopedic devices. This initiative has built
methodological infrastructure to evaluate orthopedic Hip Replacement Devices
implant safety and effectiveness and assist
participating organizations with the creation of a learning network.

ICOR was launched in 2011 with an inaugural conference that was held on May 9-10 at the
headquarters of the FDA in Silver Spring, MD. The conference attendees included 73 stakeholders
from 29 orthopedic joint registries (total joint arthroplasty) representing 14 nations as well as non-
registry stakeholders representing industry. Attendees also included Agency for Healthcare
Research and Quality (AHRQ), National Institute of Health (NIH), CMS, academia, device
regulatory agencies, device cataloguing experts, insurers and payers. Since then, ICOR has
expanded internationally to facilitate and enhance inter-registry collaboration through supportive
infrastructure and the development of a distributed data network that uses innovative approaches
to analyze the data.

I1. Objectives

The major objectives of ICOR have been developing priorities that reflect the consensus of
different stakeholders, addressing the impact of rapid innovations in devices, filling in the gaps in
device identification (in the absence of unique identifiers), using a systematic approach to medical
device research, addressing large evidence gaps on new and evolving devices as well as the high
cost of trials in both the pre-market and post-market area, as well as understanding individual
device performance. The ICOR aimed to leverage resources and expertise from multiple
stakeholders toward the development and application of innovative methods to address
methodological gaps in studying orthopedic devices.

ICOR has been hugely successful and has achieved all its objectives. As a pioneering effort in a
space of international collaborations, ICOR enabled more than 30 primary investigations that
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addressed the most urgent issues in orthopedics such as performance of metal on metal implants,
various bearings, and new technologies. ICOR developed an innovative distributed data network
model to study the performance
of devices and advanced the
methodological approaches to
analysis of registry data. [JETEEEEEREREE

Examples lnCIude: * Write & distribute code

1. International comparative |G

. * Support Registry leads
evaluation of knee
replacement with fixed vs
mobile non-posterior

stabilized implants.

2. International comparative Ortho CRN’s distributed data network to perform effectiveness studies
evaluation of knee
replacement with fixed vs mobile posterior stabilized implants.

3. International comparative evaluation of fixed cruciate retaining versus fixed posterior
cruciate substituting total knee replacement.

4. Evaluation of head size on outcomes of hip replacement in a combined analysis of six
international registries focusing on metal on highly cross-linked polyethylene bearings.

5. Comparative Effectiveness of Ceramic on Ceramic Implants in Stemmed Hip
Replacement: Multinational Study of Six International Registries.

6. Distributed analysis of hip implants using six national and regional registries comparing
metal on metal to metal on highly cross-linked polyethylene bearings in uncemented THA
in young patients.

7. THA risk of revision: Metal on conventional versus metal on crosslinked results from six
international registries.

8. Multinational Comprehensive Evaluation of Fixation Method Used in Hip Replacement:
Interaction with Age in Context.

Another important objective and achievement of ICOR was the development of internationally
harmonized Implant Library for Orthopedic Implants. The creation of an orthopedic implant
library and relevant nomenclature for device

attributes and characteristics is the critical Methodology Work: Device Libraries
link with clinical and research commumty Building medical device information libraries (catalogue numbers,
interested in devices from post-market manufacturer names, etc.) to enhance the capacity of the FDA's

. . UDI database (GUDID) for research and surveillance
surveillance and research perspectives when

using registries. In orthopedics, large
registries or networks of registries capture
device information on a very detailed level
and can become particularly important for

active  surveillance and  post-market to advance the
evaluation. The registries can also provide ; S e : FOA post market sunveilance
denominator data for specific devices Fublic Uer
implants and facilitate comparative studies.

This is especially the case in settings where participation with the registry is mandatory or the
registries have over 90% coverage of the exposed population.

FDA’s UDI Database

— B Example: ICOR Implant Library
Gems Productica Jdmnfe — Distributica .
Expiratica date (4 V) Develop global, standardized
classification system of hip
and knee implantable devices
and include all their clinical
attributes and characteristics

1ICOR
Global Seandardm tiom
Database
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The FDA UDI rule mandates that manufacturers must label medical devices with an UDI identifier
to populate the GUDID, a public hub of standardized UDI data intended to integrate with billing,
inventory, and electronic surveillance. The ICOR implant library of clinical attributes and
characteristics is as an adjunct database to GUDID. The ICOR library facilitated standardized
processes that enabled the development of a universal implant library that all registries could use

for consistency of reporting and enhanced inter-registry collaboration.

I1I. Partnership Structure
The ICOR brought together global partners and helped launch the US chapter (ICOR-USA) that
is now developing a US national device surveillance network in the orthopedic device space.

Existing agreements
Many international registries have established MOUs with the MDEpiNet Coordinating Center
and are members of MDEpiNet International Committee.

IV.Data Infrastructure

Patient population
ICOR CRN’s patient population came from participating countries and registries listed below in

Table 1.

Data sources

The ICOR uses registry data from and collaborates closely with the International Society of

Arthroplasty Registries (ISAR); the list of registries maintained by the ISAR can be found below:
Table 1. List of international ISAR registries

Country Registry

USA Kaiser Permanente National Total Joint Registry, AJRR, FORCE-TJR
The Study Group - University of Arizona, Mayo Clinic Total Joint Registry, Michigan Arthroplasty Registry
Collaboration Quality Institute, Hospital for Special Surgery Quality Institute, Harris Joint Registry

Canada Canadian Joint Replacement Registry

Ireland Irish National Orthopaedic Register

United Kingdom Scottish Arthroplasty Project, National Arthroplasty Registry of the Malawi Ortho Association and National
Joint Registry

The Netherlands Dutch Arthroplasty Registry

Portugal Portuguese Arthroplasty Register

Spain Catalan Arthroplasty Register - Registre d'Artrplasties de Catalunya

Switzerland Geneva Arthroplasty Registry and Swiss National Joint Registry

Italy Register of Orthopaedic Implants and Italian Arthroplasty Registry

Germany EPRD Deutsche Endoprothesenregister gGmbH (German Arthroplasty Register)

Denmark Danish Knee Arthroplasty Register

Norway The Norwegian Arthroplasty Register

Sweden Swedish Hip Arthroplasty Register and Swedish Knee Arthroplasty

Slovakia Slovak Arthroplasty Register

Lithuania Lithuanian Arthroplasty Register

Romania Romanian Arthroplasty Register

Egypt Egyptian Community Arthroplasty Register

Iran Iranian Joint Registry

Pakistan Pakistan National Joint Registry

India Indian Society of Hip & knee Surgeons

Japan Japanese Arthroplasty Register

Australia Australian Orthopaedic Association National Joint Replacement Registry

New Zealand The New Zealand Joint Registry
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V. Current Projects and Plans

The current focus of the ICOR CRN is to facilitate the ICOR-USA (Ortho-CRN) project
development focusing on OPC for hip and knee replacement devices. The project will have global
implications and will also lead to future projects such as objective performance goals (OPG)
development for shoulder and spine devices.
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9. ROBOTIC ASSISTED SURGICAL DEVICES (RASD)
CRN

I. Background

Use of robotic systems for minimally invasive surgery has rapidly increased during the last
decade. Intuitive surgical reports indicate that
over a million robotic procedures are performed
in the United States across various surgical
specialties®!. A robotic surgery registry is being
developed to systematically collect device-related
and process-related real-time data. The U.S.
FDA/CDRH has identified this as a priority area
for evidence development and helped develop a
collaborative effort. Development of this registry
has a potential to support pre-market regulatory
decision-making, to streamline the development
of innovative products in patient care, as well to Robotic Devices Used in Surgical Procedures
establish monitoring and safety innovation of
RASD.

A landmark RASD Registry consensus conference was convened by the Institute of Surgical
Excellence (ISE) in September 2016, which brought together 44 key opinion leaders through a
public — private partnership to determine the minimal data set that would be needed for a RASD
Registry. The participants included robotic surgery experts, registry experts, government
representatives, and society representatives. Through the consensus conference discussions and
two additional post-conference Delphi surveys completed by meeting participants, a minimal
intraoperative and operative room staff experience data set was agreed upon that will be included
in the RASD Registry. In an update meeting in 2019, it was agreed upon to utilize procedures
related to gynecologic cancers in the pilot study since there is some controversy regarding the
efficacy of minimally invasive procedures for the treatment of these cancers.

I1. Objectives

The RASD CRN’s main objective is to design, develop, and successfully implement a real-world
data robotic surgery data registry that systematically collects in near real-time device-related and
process-related data, is interoperable with clinical databases, and utilizes those data to improve
device safety, surgeon/team performance, and public health. To further this mission, the CRN aims
to conduct a six-month pilot study in three to six hospitals to test the RASD registry data set,
optimize the efficiency of collecting the data, and refine data security measures. Findings from the
pilot study will be incorporated into the data collection workflow and the development of a national
RASD registry that is anticipated to be completed and ready for rollout in the second quarter of
2021.
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I1I. Partnership Structure

RASD CRN is a collaborative effort of ISE with MDEpiNet Coordinating Center at Weill Cornell
Medicine and FDA. It is led by ISE with data vendor partners such as Medstreaming/M2S.

ISE is a 501(c) (3) non-profit organization dedicated to improving surgical care and patient
outcomes with a mission to support the implementation of safer solutions to complex surgical
interventions and emerging technologies. ISE utilizes a systems-based approach to bring together
key stakeholders to identify issues, set goals, facilitate collaboration, and develop education and
training tools to assess and fill gaps in creating a change in informing healthcare consumers. ISE’s
leadership includes Jeffrey Levy, Martin Martino, Nazema Siddiqui, John Porterfield, Carla Pugh,
and Dimitrios Stefanidis. ISE also has an advisory board consisting of medical experts in the fields
of Cardiology, Cardiothoracic, Colorectal, Neurosurgery, Neonatology, Ob/Gyn, Orthopedics,
Pediatrics, Urology, and Vascular medicine. The advisory board also includes experts in non-profit
organizations and law.

The registry network is supported by Jeffery Levy (ISE), Binita Ashar (FDA), Danica Marinac-
Dabic(FDA), Jay Redan (University of Central Florida) and Art Sedrakyan (Weill Cornell
Medicine).

Existing agreements
There is an established MOU between MDEpiNet Coordinating Center and the CRN led by ISE.
There is also an established MOU between ISE and the Society of Robotic Surgery (SRS).

IV.Data Infrastructure

Patient population

RASD CRN is in the development stage and aims to collaborate with academic centers and
hospitals as well as public private partners across the US to capture patient populations of various
demographics and backgrounds. The patient population to be captured in the pilot study include
those undergoing hysterectomy, radical hysterectomy, lymph node resection, and oophorectomy.
This patient population will be expanded with the roll out of a national RASD registry following
the pilot RASD registry to also include prostectomy, nephrectomy, cystectomy, colorectal
resection, and lobectomy.

Data sources
The data sources for the registry are EHRs, RASD data output, claims and other registry data.

V. Current Projects and Plans

RASD CRN is working towards identifying relevant clinical data elements, establishing core-
minimum dataset for women’s health pilot RASD registry in cervical, uterine and ovarian cancer.
For this initiative, ISE plans to develop society partnerships based on the current partnership with
the SRS for registry participation and dissemination. Anticipated society partners for the pilot
study are women’s health societies such as the American College of Obstetricians and
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Gynecologists (ACOG), Society of Gynecologic Oncology, and the American Association of
Gynecologic Laparoscopists.

The CRN is finalizing contractual agreements with technology/industry partners to develop and
manage the registry, as well as expanding the steering committee to include all major stakeholders.
It is also working on finalizing hospital systems to participate in a pilot study. RASD CRN is also
exploring fundraising opportunities from its partners and RASD manufacturers. The CRN’s goal
is to conduct the pilot studies in 2020 and disseminate the results with plans to pilot and roll out
the national registry by 2021.

Claims based robotics research projects are focusing on evaluations of the adoption and
comparative effectiveness. Prostatectomy, thoracic and colo-rectal surgery outcomes studies have
been completed. There is ongoing study to determine outcomes after robot-assisted versus open
cystectomy for bladder cancer.
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10. STUDY OF PROSTATE ABLATION RELATED
ENERGY DEVICES (SPARED) CRN

I. Background

Prostate cancer is the most commonly diagnosed solid tumor in US men with estimated 174,650
new cases in 2019 and estimated deaths 31,620.2> Men diagnosed with prostate cancer have
multiple options when choosing treatment, including radiation therapy, radical prostatectomy,
active surveillance, and partial gland ablation (focal
therapy). In contrast to traditional whole gland
treatments such as radiation therapy and surgery, which
have long-term data available to guide patient and
clinician decision-making, focal therapy is a newer
treatment with an absence of long-term data. The rapid
adoption of novel but unproven technologies for prostate
ablation has created the need to monitor the safety and
effectiveness in the post-market arena. Following the
recent approval of high-intensity focused ultrasound

I BLADDER
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(HIFU) for ablation of prostate tissue, it is expected that [prostate Tissue A]ation. ﬁ}ocedure Using HIFU
more companies with novel technologies will apply for Probe

FDA clearance/approval.

In light of the ever-expanding options to treat prostate cancer, the MDEpiNet Coordinating Center
at Weill Cornell Medicine, in collaboration with a multi-disciplinary group of stakeholders, has
initiated theSPARED CRN. This effort will collect clinical information regarding patient and
treatment characteristics as well as outcomes following prostate ablation. Armed with data from
SPARED, clinicians will be better equipped to help inform men with prostate cancer regarding the
pros and cons of focal therapy. In addition, industry will be better-informed regarding
opportunities for technology improvement, and payers will be armed with effectiveness data for
decisions regarding coverage of novel technologies.

I1. Objectives

The overarching objective of SPARED CRN is to create a comprehensive clinical database to
facilitate patient-centered research for existing and emerging focal therapy technologies. The
acquisition of nationally representative treatment characteristics and clinical outcomes for prostate
ablation technologies will serve to guide clinical decision and policy making in the absence of
randomized clinical trials. The incorporation of the unique device identifier for medical devices in
the SPARED registry will aid to identify and address device-related safety issues. This registry is
a multi-institutional effort to prospectively obtain real-world clinical data on prostate-sparing
ablative devices including HIFU, cryotherapy, focal laser ablation, irreversible electroporation,
photodynamic therapy, and future technologies.
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ITI. Partnerships Structure

The SPARED registry is an effort facilitated by the
MDEpiNet Coordinating Center at Weill Cornell
Medicine in collaboration with a multi-disciplinary
group of stakeholders. Collaborators include Weill <
Cornell Medicine, Johns Hopkins University, = Weill Cornell
Memorial Sloan Kettering, University of California & Medicine
(Los Angeles, San Diego, San Francisco, and Irvine), PROFGCUND
Columbia University, MD Anderson, Stanford Ty = force’
University, University of Chicago, University of (*Q:EF‘ @ NXTHERA € xoetis
Michigan, University of Texas Medical Branch, three g ®

community sites within Healthtronics/cryo on-line “Steba biotech EdOP{ms ‘//.)‘
database (COLD) registry, as well as other
investigators, academics, vendors and industry
partners.
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SPARED CRN committees include the Clinical Informatics and Partnership & Sustainability
committees to schedule meetings, define group deliverables, and propose milestones and timelines.
SPARED CRN also has a publications committee to review requests for de-identified or limited
datasets from the SPARED registry.

SPARED CRN leadership includes Charles Viviano (FDA), Jim Hu (Weill Cornell Medicine)
Danica Marinac-Dabic (FDA), Art Sedrakyan (Weill Cornell Medicine), Benjamin Fisher (FDA),
Michael Gorin (Johns Hopkins), and Fernando Bianco (Urological Research Network).

Existing agreements

All participating CRNs have established MOUs with the MDEpiNet Coordinating Center to join
the CRN COP and are members of the MDEpiNet EOC. SPARED is coordinated out of the James
Buchanan Brady Urological Institute at Johns Hopkins University School of Medicine (Principal
Investigator: Michael Gorin). Data collection for inclusion in the SPARED Registry was
previously approved by the Johns Hopkins Institutional Review Board (IRB). All participating
sites have obtained local IRB approval and patients have signed informed consent allowing for
data collection and related analyses

IV.Data Infrastructure

Patient population
SPARED CRN has an estimated 1,000 patients in its various institutional registries that are
transitioning to single data platform and expanding data collection efforts.

Data sources

Medical records are reviewed for demographics, cancer stage and grade, details of treatment,
oncologic follow-up (i.e. subsequent biopsies, PSA values, surveillance imaging, additional
treatments, etc.), quality of life assessments, and the occurrence of complications.
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V. Current Projects and Plans

SPARED CRN’s ongoing project includes active surveillance and comparative evaluation of new
technologies in urological oncology using free-text electronic health record data. The project aims
to develop research infrastructure to ascertain critically necessary data elements to support device
evaluation in urological device use for prostate cancer care and apply natural language processing
(NLP) to extract information from clinical reports in a large-scale, multi-institutional database of
EHR. The relevant FDA Strategic Priorities of this project is to develop methods and tools to
improve and streamline clinical and post-market evaluation of FDA-regulated products. This
project will enable impactful, timely, patient-centered active surveillance and comparative device
studies in urological oncology for new device-based technologies leveraging the integrated EHRs
data from multiple care providers.

Other projects and plans for the CRN include planning for REDCap data collection at an early
stage in the TPLC of these medical devices in the clinical setting. The REDCap data collection
site has been built and is hosted at Johns Hopkins Medical Institute. Patient enrollment and data
collection will begin at multiple sites and progress will be assessed in late 2019. The established
registry will focus on OPC/OPG as a platform to guide the creation of single arm studies within
the SPARED CRN.

CRN’s accomplishments include core minimum data of the requisite clinical and treatment-related
characteristics that were established after four rounds of the Delphi process using validated quality
of life instruments and involving urologists, industry leadership, patient advocacy groups, and
members of the FDA; manuscript preparation is currently underway.
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11. TEMPOROMANDIBULAR JOINT (TMJ) CRN

I. Background

Temporomandibular disorders (TMD) are common disabling p
conditions and from 6% to 12% of the population is estimated I~ " - =
to experience clinical symptoms?. The treatments include /’3 :}\ \\t 4

many devices that have limited evidence of safety and _
effectiveness and little comparative data is available. Data on |, .men
long-term outcomes is particularly limited, leading to use of |“"""*™”
trial-and-error approach in treating patients. As a result, some
patients develop serious conditions including worsened
chronic pain, facial paralysis, disfigurement, infection, device
migration within the skull, reduced jaw mobility, increased
opioid use and dependence, increased suicidality, and other
serious adverse events.

Muscle rigidity due to damaged
upper motor neurons

There is an urgent need to understand factors that lead to patients’ experiences of success or failure
for all TMD treatments, especially those that are irreversible such as temporomandibular joint
implants, and, to share these with health care professionals and regulators for informed decision-
making. The TMJ CRN was initiated by MDEpiNet to address these issues. The project aims to
ultimately inform the development of scientificallyrobust, comprehensive treatment guidelines to
enhance outcomes of TMD treatments based upon knowledge of a patient’s overall phenotype,
disease progression, and treatment trajectory, while also improving the lives of patients suffering
from TMD.

I1. Objectives

The main objective of the TMJ CRN is to develop a standardized data infrastructure for capturing
patient-generated data, physician experience, and other healthcare ecosystem data necessary to
better understand the disparate treatment pathways and outcomes that patients experience. Another
goal is to change clinical trial conduct to incorporate patient preference and real-world experience
into FDA-regulated and public health trials, beginning with medical devices. The CRN also aims
to provide a roadmap for the development of precision medicine algorithms that predict individual
outcomes from TMJ therapies, and develop evidence-based protocols, guidelines, and best
practices for inclusion in professional health care curriculums.

I1I. Partnership Structure
The TMJ-CRN consists of a partnership between the FDA/CDRH, The TMJ Association, AHRQ,

Device Manufacturers, FDA/CDER, FDA/OWH, TMJ Patients, Weill Cornell Medicine, and the
National Institute of Dental and Craniofacial Research. The TMJ Patient-Led Round Table is
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supported by a number of agencies including
MDEpiNet, The TMJ Association, TMJ Patients, YXS&“E%E““ N @ IMA
the FDA, National Institute of Dental and
Craniofacial Research, FDA/OWH, American {» TMJ-CRN :
Association of Oral and Maxillofacial Surgeons, AHRR
American Society of Temporomandibular Joint %H
Surgeons, Zimmer Biomet, TMJ Concepts, R etcne m>
clinicians, scientists, advocacy organizations, and
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other experts, all under the auspices of
MDEpiNet. The Steering Committee consists of
the participating organization listed above.
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Four Working Groups have been established focusing on:
e TMJ Patients: Natural History and Assessment of Biomarkers Associated with Outcomes
in TMJ Implant Patients
e PRO Evaluation
e Physician and Patient Education/Patient-Centered Treatment
e Data Collection and Analysis

Existing agreements
MDEpiNet Coordinating Center established MOU with the CRN’s Leads, including with Terrie
Cowley (TMJ Association).

IV.Data Infrastructure

Patient population
The patient population for this CRN includes individuals diagnosed with or receiving treatment
for TMJ disorders.

Data sources

The development of a TMJ specific registry is underway. Registries of common overlapping
conditions are identified and will be linked and used to perform research evaluating TMJ-related
procedures. Examples of common overlapping conditions and registries include the Get with the
Guidelines Registry from the AHA for stroke, the Multiple Sclerosis Registry for multiple sclerosis,
and the Kaiser Permanent Spine Registry Database for functional disorders of the upper cervical
spine. Claims data analyses can also help address specific issues related to reoperations after
implant use.

V. Current Projects and Plans

Current projects for TMJ CRN include the development of a minimum core dataset through the
Delphi method and focus on pilot studies to test the data collection methods. The developed
minimum core data set of elements will be vetted by the multi-stakeholder community via formal
consensus building. The core dataset elements will include a data dictionary with permissible
values sets, adherence to international standards, and capture by the NLM’s repository of common
data elements. The development of the minimum core dataset is anticipated to take approximately
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4 to 6 months. The Delphi process will require approximately 2 to 4 additional months. All pilots
are anticipated to be completed within a 3-year timeframe. Following the completion of these
projects, a report evaluating these processes will be generated and submitted for publication. The
CRN is also planning exploratory claims data analyses and protocol is in development as well.
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12. VASCULAR IMPLANT SURVEILLANCE AND
INTERVENTIONAL OUTCOMES NETWORK (VISION)
CRN

I. Background

Blood flows
through
stent graft

Vascular disease is common and has significant
impact on quality on life and life expectancy. Each

year, over 200,000 people are diagnosed with
abdominal aortic aneurysms (AAA), 700,000 people [eleased .
with carotid artery disease, and more than 10 million [Souy " *
with peripheral arterial disease in the US 24, More fack
than 600,000 patients undergo high risk vascular
procedures annually to treat aortic aneurysms,
carotid stenosis, and peripheral vascular disease.

With an aging population, vascular surgery is [aeredint
projected to have the highest increase in healthcare i
demand 3.
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The VISION project builds on the Vascular Quality -
Initiative (VQI) formed in 2010 by Society for Endovascular Stent Graft

Vascular Surgery Patient Safety Organization (SVS-PSO). The VQI is an AHRQ-listed PSO
consisting of regional groups of physicians, data managers and quality assurance professionals
who collect and exchange data on vascular procedures for the purpose of improving patient care.
The VQI has more than 600 participating centers across the United States and Canada and contains
greater than 600,000 records, with 8,000 new records entered each month. VISION aims to
advance the maturation of the registry by development of CRN via linkages to other data sources
and the application of novel methodologies for evidence generation, synthesis and appraisal, with
the ultimate goal of improving the quality, safety, effectiveness and cost of vascular healthcare.

I1. Objectives

The main objective of the VISION CRN is to facilitate low-cost, high value RWE research through
the creation of a national repository of linked clinical-claims analytic datasets. The second
objective is to measure the safety and effectiveness of vascular devices, including predictor
derivation and comparative effectiveness, the impact of provider characteristics on device
outcomes, health disparities related to device use and outcomes, and the impact of medical practice
guidelines and healthcare policies.

ITI. Partnership Structure
VISION is a partnership between the SVS-PSO and MDEpiNet. Other partners include Abbott

Vascular, Gore, BARD, BTG, Cook Medical, Medtronic, Boston Scientific, GETINGE, the FDA,
and Weill Cornell Medicine.
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The core team is led by Phil Goodney (SVS-PSO) and Art Sedrakyan (Weill Cornell Medicine)
who are responsible for updating linkages, generating Medicare-derived outcomes, performing
quality assurance checks of matched datasets, and day-to-day operations.

VISION Steering Committee
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A VISION Steering Committee with representatives from the VQI, medical device industry, and
the FDA sets the strategies and priorities of the organization. The VISION Steering Committee is
composed of an Executive Council, a Data Core, Research and Publications Council and five
procedure-specific device councils. The Steering Committee was formed in 2019 and meets
monthly.

Existing agreements

Use of VISION data is governed by specific DUAs between CMS, Weill Cornell Medicine, and
the SVS-PSO. Data are kept on a secure server at the MDEpiNet Coordinating Center. Projects
are approved by the VQI Research Advisory Committee, VISION Research and Publications
Council and the FDA Research Involving Human Subjects Committee. In addition, VISION CRN
established MOUs with the MDEpiNet Coordinating Center to join the CRN COP and is a member
of the MDEpiNet EOC.

International effort

The International Consortium of Vascular Registries (ICVR) is a global effort related to the
VISION CRN but is a separate CRN (see ICVR description in the next section). The ICVR
leverages existing national registries, VQI, and collaborates with Vascunet, a sub-committee of
the European Society of Vascular Surgery. Several steering committee members on VISION also
represent ICVR, such as Drs. Adam Beck and Daniel Bertges.
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IV.Data Infrastructure

Patient population

VISION covers 605,322 patients captured by the VQI registry from over 600 academic and
community hospitals across the United States and Canada. The patients present within the VQI
registry underwent one or more of the following procedures: carotid endarterectomy (CEA),
carotid artery stenting, infrainguinal and suprainguinal bypass, open infrarenal abdominal aortic
aneurysm repair, endovascular infrarenal abdominal aortic aneurysm repair, thoracic endovascular
aortic repair, and peripheral vascular intervention of aortoiliac and lower extremity arterial disease.

Data sources

The VQI is a mature registry, governed by the SVS-PSO. The dataset collects information
concerning the patient (i.e., demographics, anatomic, and pathology data) and clinical data (i.e.,
comorbidities, device type, lesion length, procedure type). The VQI has different procedure
registries (see table) and has an average of one year of follow-up time after procedures.

VQI Dataset Years Captured | Devices Captured

VOQI Quality 2002-current Al vascular devices

VQOI- AAA 2002- current All AAA endoprostheses

VOI- Thoracic Aortic Aneurysm | 2010- current All thoracic aortic endoprostheses

VOI- Lower Extremity PAD 2008- current Bypass devices, PAD (Peripheral Artery Disease) stents, balloon
catheters, related devices

VOI- Carotid Artery Stents 2002- current Carotid stents, catheters and related devices

VOI- Cardio-thoracic 1995 —current Endoprostheses

VQI- Dialysis 2010 - current Dialysis-related devices

The registry is continuously linked to CMS claims, the primary health insurance provider to
individuals above the age of 65 in the US. Furthermore, within the VISION environment, the VQI
registry has also been linked to two additional longitudinal datasets: the New York SPARCS
dataset and the New York City Clinical Data Research Network (NYC-CDRN) dataset. VQI-
CDRN linkage was conducted for New York City hospitals that participated in VQI. NYC-CDRN
data contains patient clinical information as well as lab and prescription data. Linkage rates
between VQI and CDRN varied by health systems, ranging from 60% to 94%.

V. Current Projects and Plans

VISION CRN’s current priorities focus on completing three main activities: (1) Continuously
linking registries and claims, (2) Conducting research examining the long-term effectiveness of
vascular procedures, and (3) Generating feedback reports for VQI members and hospitals.
Algorithms to define variables, yearly linkages, and ICD9 to ICD10 mapping are current projects

supporting the continuous generation of linked registry-claims dataset. Each year, linking
algorithms are reviewed, updated and refined for the identification of late events in Medicare
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claims. Long-term outcomes such as
reinterventions and imaging follow-ups
are derived from linked claims to create
a consolidated data repository that will
enable specific research projects. These
data allow unique insights into the long-
term outcomes of vascular care, such as
gender-based disparities, as outlined in
the New England Journal of Medicine
(Ramkumar et al 2019, 381:e284)
(Figure).

The major research projects currently
conducted by VISION are 1) AAA
device outcomes (open and EVAR) 2)
Carotid  stenting and  operations
outcomes 3) TEVAR outcomes 4) PVI
outcomes and objective performance
development in collaboration with
‘Registry Assessment of Peripheral
Interventional ~ Devices’ (RAPID)
project. The projects include evaluation
of late rupture following EVAR,
comparison of atherectomy, evaluations
of open compared to endovascular
aneurysm repair, and examining survival
of devices by manufacturer. Feedback
reports such as SRS (Figure), inform
VQI Sites and industry stakeholders on
key performance indicators to help
improve the care provided to patients
with vascular disease.
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Our priorities in future years will focus on gender-based disparities in long-term vascular
outcomes, as well as examining outcomes following paclitaxel coated balloon angioplasty and
stenting of superficial femoral and popliteal artery. The first stage of the project, which is
underway, is to evaluate intermediate-term mortality following these procedures using registry
data. Following this, the VISION CRN will be used to evaluate longer-term outcomes for
treatments received by patients with vascular disease.
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13. THE INTERNATIONAL CONSORTIUM OF VASCULAR
REGISTRIES (ICVR)

I. Background

In November 2014, the MDEpiNet Coordinating Center, in collaboration with the SVS/VQI and
the European Society of Vascular Surgery VASCUNET registry launched the ICVR to build an
innovative international network dedicated to vascular surgery and device outcomes. The ICVR
has direct data sharing from multiple national registries and distributed systems for research and
surveillance, initially focusing on high priority questions related to the variation in device use and
patient selection. The ICVR has access to data for hundreds of thousands of procedures performed
to treat abdominal, carotid and lower limb arterial disease with both open and endovascular repairs.
Since 2014, the representatives of 13 registries have developed a governance structure for data
sharing and have held bi-annual meetings (alternating between US and Europe) to launch
investigations.

The international sharing of experience in quality improvement, desire to improve vascular care,
and evaluation of device performance are three main motivators that have led to enthusiastic
participation of national registries and clinician leaders. Importantly, most vascular devices are
approved earlier in Europe than in the US, but the US population provides a larger cohort for
device evaluation. Combining data from multiple registries accelerates the ability to detect device
safety signals and benefits patients worldwide. The ICVR collaborative infrastructure will help
adapt these methods to study vascular devices. The ICVR hosts forums for discussion including
workshops and conferences. The ICVR members participate in scientific workshops and
conferences intended to bring together external parties with relevant expertise to define evidence
gaps and questions, datasets, and best practices.

I1. Objectives

The major objective of the ICVR is to provide a collaborative platform through which registries
and other stakeholders around the world can share data to improve vascular health care. The ICVR
focuses on the development and testing of innovative methodological approaches. Examples
include the use of directly linked (with de-identification) versus distributed network analyses,
propensity scores, instrumental variables, inverse probability weighting, doubly robust estimation,
registry-based randomized control trials, and other epidemiological methods which show great
potential for use in medical device research. Other focuses of the ICVR include safety studies,
surveillance, and comparative outcome evaluation. The ICVR research and surveillance studies
aim to inform stakeholders about real-world outcomes of devices including advantages and
disadvantages of different surgical techniques, devices and patient/pathology selection for
treatment.

I1I. Partnership Structure

Member organizations of the ICVR include MDEpiNet, SVS-VQI, and Vascunet (HUSvasc,
Swedvasc, UK National Vascular Registry, GermanVasc, NORKAR, Australasian Vascular
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Audit, Isvasc, Swissvasc, Hungarian Vascular Registry, Italian Vascular and Endovascular
Registry, Karbase, Dutch Surgical Aneurysm Audit).

The ICVR Leadership Board was established during the first meeting on November 17, 2014. The
current European Chair of the ICVR is Maarit Venermo (Helsinki University) and the current US
Chair is Adam Beck (University of Alabama at Birmingham); the past European Chair was Martin
Bjorck (Uppsala University Hospital) and the past US Chair was Jack Cronenwett (Dartmouth). In
addition to the leadership board, the ICVR maintains advisors from the US FDA and input from
stakeholder manufacturer representatives, such as Medtronic, Cook Medical, Gore, Endologix, and
Terumo.

Existing agreements

The ICVR maintains MOU with MDEpiNet Coordinating Center to advance the development of
the CRN and COP. MDEpiNet also has agreement with the VQI and sepaare agreement with
VASCUNET.

IV.Data Infrastructure

Patient population
The ICVR maintains a registry database of roughly 226,135 patients, including 47,263 CEA
patients and 178,872 EVAR patients.

Data sources

In order to create this collaborative platform, the ICVR is leveraging existing national registries,
including the SVS/VQI, and has a history of collaboration in VASCUNET, a sub-committee of
the European Society of Vascular Surgery which aims to increase the knowledge and
understanding of vascular disease and to promote excellence in vascular surgery by means of
international vascular audits. Additionally, the ICVR contains registry data from Australia,
Denmark, Finland, France, Hungary, Iceland, Malta, New Zealand, Sweden, Switzerland,
Germany, Norway, and the US.

V. Current Projects and Plans
Ongoing ICVR projects include:

International variation in device use: Projects have been completed for AAA devices and carotid
devices. There are plans to also study new technologies and approaches, including an analysis of
outcome variation of carotid endarterectomy based on carotid patch type and outcomes of
peripheral intervention with the use of drug-eluting/coated devices (i.e. balloons and stents).

Volume outcomes study: The first phase of the current project evaluating volume-outcome
relationship in AAA procedures has been completed. The second phase is specifically focused on
the volume threshold for mortality after intact open AAA repair. Other ongoing projects include
the analysis of the variation in outcome by country for intact AAA repair.
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Ruptured abdominal aortic aneurysms (rAAA) study: A prospective study utilizing the registry
network to evaluate EVAR device for ruptured abdominal aortic aneurysms (rAAA) is being
planned. This study will enroll rAAA patients from participating registries undergoing EVAR
comparing the short-term performance based on mortality to that of patients undergoing open
treatment.

Global Harmonization of Registry Infrastructure: The ICVR’s current plans include continued
global harmonization of registry infrastructure and the definition of items that will overcome
limitations related to single country investigations and enhance the development of RWE. The
ICVR completed the Delphi study for peripheral arterial revascularization which included 25
international vascular registry experts to achieve a consensus recommendation for a minimum core
data set and an optimum data set for this patient population.

Miscellaneous projects: Other tasks include updates to the implementation of the new European
Union medical device regulation changes, registry quality improvement initiative, and the plan for
High-performance Integrated Virtual Environment (HIVE) for data sharing to address EU General
Data Protection Regulation requirements.
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14. VENOUS ACCESS NATIONAL GUIDELINE AND
REGISTRY DEVELOPMENT (VANGUARD) CRN

I. Background

Central venous access is a life-preserving intervention for millions of Americans each year.

A considerable proportion of important data in the venous access domain is not captured in the
EHR. At least half of venous access care is delivered outside the ICU (where most data is collected)
and outside the hospital. Patients and families often feel that their voice is not heard or respected
regarding chronic central venous access health care decisions, even though access is often a life-
preserving intervention and their complications may be life-ending events. Overall, added costs
for all catheter-related complications may exceed tens of billions. With this in mind, MDEpiNet
collaborative project has been initiated to develop a patient-facing portal to obtain patientgenerated
health data, especially to flag sentinel events, to facilitate patient access to health information for
relevant available evidence, and to encourage patient participation and decision making.

The VANGUARD CRN initiative provides a comprehensive, stakeholder-driven environment to
define, gather, synthesize, and distribute information related to patients who require chronic central
venous access. As a smart think-tank workgroup, VANGUARD was adopted by MDEpiNet in
2015 as one of several related initiatives to develop a national pathway to evaluation of medical
device safety and effectiveness. VANGUARD is collaborating with Webshield and MDEpiNet on
a Demonstration Project that aims to develop a CRN infrastructure and shared services of value
across the CRN COP, focusing on globally selected applied-use cases to focus on ubiquitous
problems with solutions that help high-need, high-cost patients. Each Demonstration Project
component will share several features: they will demonstrate secure and interoperable exchange
of high-value health information, they will be achievable with improved outcomes, decreased
costs, and less workflow burden for clinicians and other participants, they will improve data quality
in line with federal requirements for sensitive and regulated data, and they will be translatable and
scalable across the COP. It is the intent of this project to develop shared services that can be easily
adopted by existing CRNs and for other healthcare ecosystem participants.

I1. Objectives

The goal of the VANGUARD initiative is the development of a prototypical fully-realized
coordinated central venous access registry network with broad stakeholder support and
participation that is relevant to the clinical, economic and quality of life concerns of the patient
populations at risk and responsive to fundamental mandates. It is intended to lower the threshold
for fostering innovation; protect health and welfare; provide safe and effective therapy and devices;
and reduce the cost of quality healthcare delivery. The mission of the VANGUARD initiative is
to leverage multidisciplinary, multi-institutional evidence to improve the quality of care and reduce
the costs and complications of care related to central venous access. Therefore, it is developing a
national CRN which integrates with other electronic data sources for relevant populations, centered
on patient outcomes throughout the venous life cycle, to provide a nexus for collegial action
including research, quality assurance, regulation, certification, policy development, guidelines and
standards.
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ITI. Partnership Structure

VANGUARD CRN is a collaborative MDEpiNet effort initiated by FDA with partners including
The Office of the National Coordinator for Health Information Technology (ONC), NLM, NCI
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Existing agreements
VANGUARD has established an MOU with the MDEpiNet Coordinating Center to join the CRN
COP.

IV.Data Infrastructure

Patient population

The patient population includes adult and pediatric patients and often high-need, high-cost patient
populations who require chronic central venous access as well as those who require chronic
vascular access. These venous access devices include central venous lines, PICCs, Ports and
Pumps. The procedures involving central venous access devices fall into five categories: insertion
(placement of catheter through a newly established venous access); repair (fixing device without
replacement of either catheter or port/pump, other than pharmacologic or mechanical correction
of intra-catheter or peri-catheter occlusion); partial replacement of only the catheter component
associated with a port/pump device, but not entire device; complete replacement of entire device
via same venous access site (complete exchange); and removal of entire device.

Data sources

Data sources for VANGUARD will include claims and administrative data, as well as registry and
other data from various partners. VANGUARD is working with MyLink.com (currently installed
in over 25,000 clinics nationally), a service free to patients, to develop partnerships with patient
and family organizations like the Oley Foundation (22,000 members concerned with chronic
nutritional support) and other similar agencies (e.g., chronic kidney disease patient support), and
health IT firms like Cognitive Medical Systems and Mitre Corp. (Patient Toolkit) to enable patients
to obtain all their health records and store them in one place, to authorize exchange of their health
data with authorized users, to electively participate in research, and to obtain educational materials,
guidelines and standards relevant to their healthcare needs.
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V. Current Projects and Plans

Interoperable Coordinated Registry Architecture for Networked Enterprises (iCRANE):
iCRANE plans to employ a service-oriented architecture to provide a transparent, platform-
independent workflow and registry interface including improved efficiency in patient- and device-
tracking and standardization, automated and secure retrieval and distribution of data and images,
compliance and tracking for documentation, billing, and communication, and decision support for
clinician and patient engagement, as well as for public health and patient safety surveillance,
quality improvement, and clinical research.

Semantically interoperable vocabulary: VANGUARD has an approved Project Scope Statement
co-sponsored by HL7 Clinical Interoperability Council and the HL7 Clinical Interoperable
Modeling Initiative. Interoperable core common data elements have been established. A need for
domain-specific interoperable terminology is anticipated by ONC in the US Core Data for
Interoperability standard as part of the Cures Act. Employing software from HL7, Mitre and
Logica (formerly HSPC), health IT professionals, subject matter experts and other domain-specific
stakeholders, core domain-specific clinical data models, FHIR profiles, implementation guides,
data dictionaries, SNOMED-CT, LOINC and other standard coding and other documentation will
be produced. Targeted terminology will be constrained by necessary and sufficient requirements
for planned critical studies. The first phase of this project is targeted for completion by September
2020. Interoperable data elements will also permit automated extraction of other critical events
that are captured by the EHR, such as catheter infection and venous thrombosis, with greater
validity and precision.

Integrated Medical Management and Educational Gateway (iMMEG): High level EHR
“gateway” tool at decision-points of care SOA platform services: The project aims to develop an
interactive visual map as an integral CRN component designed as both a source and target for
secure interoperable data exchange and data aggregation across patients, devices, systems, and
events. It will be integrated with a back-end database and structured reports, decision support and
patient engagement systems and with CRN enterprise architecture. As part of continuing care
documentation this visual interface will travel with the patient. It will provide an “alert” level
source of actionable data for quality, safety, coordination, and research functions wherever the
patient may be; from home to healthcare institution to the scene of a disaster. It will serve as a
single locus for relevant domain-specific critical clinical events and outcomes.

Pilot registry of venous access: VANGUARD pilot registry project is validating the relationship
of central venous structures with visible ‘anchor’ structures such as the spine and the tracheal
carina as part of the foundational work in this domain. This allows reliable description of the
position of a catheter tip within the venous system. Pilot research is being developed to correlate
catheter tip position and complications in high-risk populations, such as ports in oncology patients,
hemodialysis catheters in renal failure patients and central access in high-risk pediatric patients.

VANGUARD and UDI: VANGUARD is creating a ripe platform for testing and development of
UDI and other EHR tools on compelling implantable medical device problems associated with
high volume, high cost and high morbidity events, with rich opportunities for collaboration and
convergence on success with other SMART Think Tank initiatives.
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15. WOMEN’S HEALTH TECHNOLOGIES (WHT) CRN

I. Background

There is a growing demand for evidence to evaluate the performance of women’s health devices
related to sterilization, uterine fibroids (UF), pelvic organ prolapse (POP), and stress urinary
incontinence (SUI), and to produce evidence that better reflects the
patient experience during routine care. Registries can help meet
this demand by collecting data on real-world patient care and the
specific devices used for that care. However, registries can be
expensive to maintain if they are not efficiently designed.
Collecting long-term outcome data is also challenging and requires
major investments. While each medical condition and relevant
registry is unique, in most instances, these multiple registries
collect the same demographic and comorbidity information but are
not working together to gain efficiencies. Sterilization Device

With this initiative to invest in infrastructure development to address the challenges in women’s
health, MDEpiNet has created a WHT-CRN. This CRN illustrates the strength of big data to
address specific questions and advances the registry model to use tools such as structured data
capture and HL7 FHIR to efficiently extract, standardize and exchange data across multiple real-
world data sources. The CRN concept was originally developed by the National Medical Device
Registry Task Force and defined as “strategically partnered electronic health information systems
that support 1) the implementation of structured device identifiers, core minimum data elements
and definitions and 2) the ability to share complementary data across information systems.” The
WHT-CRN aims to demonstrate the application of this vision in the clinical context of specific
devices used in clinical areas unique to women.

I1. Objectives

The primary objective of the WHT-CRN is to develop tools to facilitate data collection within the
existing and new registries by leveraging efficient clinical data capture mechanisms, taking
advantage of relevant claims and EHRs data sources and creating patient-facing applications for
capturing patient-reported outcomes. The secondary objective is to demonstrate that data in the
CRN can be used to evaluate the effectiveness and safety of various device and non-device
treatment options; provide a framework for the conducting of clinical studies within CRN,
including industry-sponsored studies required to fulfill the FDA’s request for pre-market and post-
market regulatory activities; enable more effective assessment of surgeon and patient outcomes
related to device technology use as part of quality improvement activities (including for CMS
purposes); and create collaborative opportunities for new and existing registries related to
women’s health technologies to work with each other and link to other major data sources and
networks.
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I1I. Partnership Structure

WHT-CRN is a major MDEpiNet collaborative effort with a major grant to MDEpiNet
Coordinating Center at Weill Cornel Medicine. It is governed by FDA and partners such as ONC,
NLM, The Assistant Secretary for Planning and Evaluation (ASPE), ACOG, American
Urogynecologic Society (AUGS), Society of
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Existing agreements

All WHT-CRN co-chairs have established an MOU with the MDEpiNet Coordinating Center to
join the CRN COP and are members of the EOC. Use of WHT-CRN data will be governed by
specific DUAs between Weill Cornell Medicine, participating registries, and participating medical
device companies.

IV.Data Infrastructure

Patient population

The patient population in WHT-CRN includes patients in four major clinical areas of women’s
health — POP, SUI, UF and Sterilization/LARC. Aside from growing registries, there were
approximately 560,000 elderly women who underwent POP and SUI sling procedures between
2008 and 2016, in Medicare claims data. These data are comprised of both facility and physician
billings. NY State discharge database research shows that approximately 50,000 women
underwent sterilization between 2005 and 2016, approximately 85,000 women underwent POP
and SUI sling procedures between 2008 and 2016, and approximately 220,000 women underwent
UF treatment between 2007 and 2016.

Data sources

UF - Registry, claims and patient generated data: For registry data, the WHT-CRN is
collaborating with COMPARE-UF, a nationwide registry of women with uterine fibroids that
hopes to answer questions about the outcomes of different treatment options. For claims data,
members of the WHT-CRN Uterine Fibroids working group have performed several claims-based
research studies to evaluate devices used for uterine fibroids. The primary procedures evaluated
among women with uterine fibroids within claims thus far are endometrial ablation, myomectomy,
hysterectomy, and uterine artery embolization. For patient-generated data, recommendations from
Patient Reported Outcome Measures (PROMs) have been evaluated for patients with uterine
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fibroids. These include the UFS-QOL (UF Symptom and Quality of Life Questionnaire), the SF-
36 (MOS 36-item Short Form Health Survey), and the EQ-5D (European Quality of Life
Instrument).

SUI — Registry, claims and patient generated data: For registry data, the WHT-CRN is funding
the AUGS Urogynecology Quality Registry (AQUIRE), which is a national urogynecology-
focused registry open to all physicians and designed to measure and report healthcare quality and
patient outcomes. The WHT-CRN activities have worked to establish two new modules within
AQUIRE: one for SUI and one for POP. The SUI surgery module is currently enrolling patients
and is planning to recruit 2000 patients. For claims data, New York State data have been the
primary claims data source utilized to evaluate a number of effectiveness and safety concerns
associated with medical devices indicated for the treatment of SUI. For patient-generated data,
there are several SUI instruments/questionnaires, including a 6-week follow-up and a 1-year
follow-up, that are included in the SUI module. ICIQ is a validated questionnaire that is used as a
part of the 1-year follow-up. These questionnaires have two versions, one for mesh patients and
the other for non-mesh patients. Additionally, the WHT-CRN is working on the development of a
patient-facing mobile app to assist patients in submitting PROs.

POP — Delphi method: The POP working group used the Delphi method to create a core minimum
dataset to evaluate the safety and efficacy of devices used for POP procedures. Current work
focuses on identifying PROs of POP surgery, which were not included in the original set of data
elements from the Delphi process. With WCM coordinating center facilitation, AUGS is
collaborating with ONC as a pilot of the IG for the WHT-CRN, using the POP data elements as
test CRN instruments to be published on the FHIR server and FHIR app. After the pilot, the
planned version 2 of the POP registry will include PROs as identified by our patient group as well
as collecting unique device identifiers and validating that data against the AccessGUDID database.
In terms of patient-generated data, the current instruments/ questionnaires used to evaluate POP
include: PFDI-20, Patient Global Impression of Improvement (PGI-I), Pelvic Floor Impact
Questionnaire (PFIQ-7), the Pelvic Organ Prolapse/Urinary Incontinence Sexual Questionnaire
(PISQ-12), the International Consultation on Incontinence Questionnaire — Urinary Incontinence
Short Form (ICIQ-UI SF), and PROMIS Global Health Questionnaire.

Sterilization/LARC — Delphi method: The Sterilization/LARC working group used the Delphi
method to create a core minimum dataset to collect data to evaluate the safety and efficacy of
devices used for sterilization and LARC procedures. The process of creating a registry for this
condition is under discussion with relevant stakeholders. Members of the WHT-CRN
Sterilization/LARC working group have performed extensive claims-based research studies to
evaluate devices used for sterilization procedures. After successful claims data analyses conducted
by our team the Essure device was taken out of the market and the current focus for this working
group is on LARC. The group plans to use MDEpiNet HIVE for data implementation and pilot
testing.

V. Current Projects and Plans

The WHT-CRN is conducting pilots to test the WHT-CRN infrastructure for the following clinical
areas: UF, SUI, and POP.
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The Uterine Fibroids pilot is being conducted by the UCSF, led by Dr. Vanessa Jacoby, who is
collaborating with other appropriate UF stakeholders. UCSF is currently conducting a nationwide
study for women who would like to share their experience with radiofrequency ablation
(Acessa™) to treat uterine fibroids (the ULTRA study). The study team will pilot the UF core
minimum dataset within the ULTRA study. The data points will be structured to serve as a template
for a case report form in the research environment (e.g. post-market surveillance) and/or to embed
within the electronic health record for use in a general clinical care workflow. The study sponsor,
Acessa Health, has agreed to collaborate with this project to allow the new data elements to be
piloted in the ULTRA study.

The SUI pilot will support the implementation and refinement of specifications in the WHT-CRN
Implementation Guide (IG) in a test environment, production environment (e.g. clinical or provider
setting) and/or manufacturing setting. The purpose of the pilot is to test the CRN capabilities
mapped to specific actors and interactions of the technical specifications of the CRN IG, including
the underlying standards and common clinical data sets that are being developed as part of this
project for collecting and sharing women’s health data. Currently, AUGS is working with ONC to
stand up a FHIR server and FHIR app. The AUGS-SUI clinical team is finalizing the data elements
for terminology in preparation for storing in the instrument repository. AQUIRE gets information
from AccessGUDID based on UDI. The new module will continue this functionality.

The POP pilot will support the implementation and refinement of specifications in the WHT-CRN
Implementation Guide (IG) in a test environment, production environment (e.g. clinical or provider
setting) and/or manufacturing setting. The purpose of the pilot is to test the CRN capabilities
mapped to specific actors and interactions of the technical specifications of the CRN IG, including
the underlying standards and common clinical data sets that are being developed as part of this
project for collecting and sharing women’s health data. The POP pilot is working to stand up a
FHIR server on MDEpiNet HIVE platform, replicate/customize the FHIR app for POP, test/make
available on mobile and connected devices, work with clinical team to determine/refine/finalize
the data elements for terminology in preparation for storing in the instrument repository (for other
conditions), gather clinician feedback on app design and usability, and update and refine app based
on feedback.

There are also ongoing projects using claims database. We have recently examined the long-term
reoperation after sterilization procedures using New York State data. A similar project to examine
long-term outcomes following POP procedures is being carried out. For SUI sling, a project is
being conducted to identify predictors of long-term reoperations and erosion diagnosis after initial
sling procedures. The predictor analysis is utilizing both traditional predictive modeling and
machine learning techniques to identify predictors of long-term outcomes.
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MDEPINET PROGRAMS
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MDEpiNet Programs

The MDEpiNet Programs are responsible for facilitating the learning in the specific program areas
such as:

(1) Methodology advancement

(2) UDI adoption within the health care system

(3) Clinical trials embedded in the routine clinical care

(4) Clinical trials embedded in international registries

(5) Automated surveillance — DELTA

(6) New Program: University of California San Francisco Outcomes Program

These programs work closely with the Coordinating Center to advance the MDEpiNet efforts and
research projects.

1. METHODOLOGY

Lead Investigator: Sharon Lise-Normand; Lead Institution: Harvard Medical School

The Methodology team is leading the development of advanced statistical and epidemiological
methods to improve the understanding of safety and effectiveness of FDA-regulated medical
devices. The team is comprised of methodological investigators from Harvard Medical School,
Harvard School of Public Health, clinical investigators from Brigham and Women’s Hospital,
investigators from Weill Cornell Medicine and Duke University.

The Methodology program was established in January 2012 and is focusing on statistical methods
for inferring device safety and effectiveness based on heterogeneous high-dimensional
observational data sources and piloting the implementation of unique device identifiers within the
hospital system.

The expert team is developing a comprehensive set of methodological approaches for the
continuous evaluation of pre-market and post-market active surveillance through evidence
synthesis of large clinical and administrative databases, including billing claims data; clinical data
found in international, national and state registries; and electronic medical record data.

2. UDI ADOPTION WITHIN HEALTH CARE SYSTEM

BUILDING UDI INTO LONGITUDINAL DATA FOR MEDICAL DEVICE EVALUATION
(BUILD)
Lead Investigator: Joseph Drozda; Lead Institution: Mercy Hospital System

UDIs are unique identifiers for a medical device that are required on the device label and packaging
of both human and machine-readable forms. These are required on the medical devices that are
intended for more than one use and intended to be reprocessed before each use. The U.S. FDA
mandated the UDI system in September 2013.
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The BUILD Initiative supports MDEpiNet by developing the infrastructure and methodology for
robust post-market surveillance, research, and innovation through a system of automated capture
of clinical data from EHRs and UDI associated device data, all of which are linked to national
registries. The focus of the BUILD initiative is to:

e Implement an UDI system at the point of clinical care and leverage UDI to connect data
sources
Access the global unique device identification database)
Move information on devices to clinicians for patient care,
Allow researchers to assess device effectiveness and safety
Support device innovation across the device product life cycle

The BUILD Initiative has three complementary components:

e Extension of the UDI Implementation Pilot: The Mercy Health coronary stent UDI
demonstration project was extended to production status at two additional health systems,
Geisinger and Intermountain Healthcare.

e Medical Device Data Capture and Exchange: Leading Practices and Future
Directions: Leadership interviews were performed in hospital systems that have implemented
UDI for implantable devices to rigorously assess leading practices and gaps; a multi-
stakeholder consortium of hospital system and manufacturer leaders in UDI was formed
(BUILD Consortium); a BUILD website was created and maintained for education and
information sharing.

o Electrophysiology structured reporting Providing UDI for Leads and devices using industry
Standards to EHRs and CVIS systems:The use and utility of UDI across multiple dimensions
of health care (including patient engagement) will be demonstrated for cardiac implantable
electronic devices (CIED) such as pacemakers, cardioverter defibrillators, and CIED leads.

3. CLINICAL TRIALS EMBEDDED IN THE ROUTINE
CLINICAL CARE

REGISTRY ASSESSMENT OF PERIPHERAL INTERVENTIONAL DEVICES (RAPID)
Lead Investigator: Mitchell Krucoff; Lead Institution: Duke University

RAPID focuses on a pre-competitive, stakeholder ecosystem approach to enhanced TPLC
evaluation of devices for peripheral vascular intervention. This system was developed by the
Predictable And Sustainable Implementation Of National (PASSION) Registries for
Cardiovascular Devices program of MDEpiNet. RAPID is currently a formally designated
NESTcc Demonstration Program coordinated by the Duke Clinical Research Institute.

RAPID Phase I originated the construct of the “minimum core data structure” for PAD device
evaluation, as a re-usable model across NEST-based CRNs supporting efficient systems
interoperability. For the Phase I use case in PAD, data elements from pivotal trial and professional
society case report forms were leveraged as a starting point to develop and publish in the public
domain the core minimum set of data elements to support evaluation of devices used to treat PAD.
In parallel, efforts to promote the adoption of GUDID were initiated in the peripheral vascular
community. RAPID Phase I was not only completed ahead of schedule, but through this inclusive,
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productive collaborative effort, good faith and trusting relationships were built between
stakeholders throughout the peripheral device ecosystem.

RAPID Phase II developed the most contemporary OPG for devices used in the SFA and femoral-
popliteal anatomy available in the PAD literature. The timeline for completion of this OPG was
dramatically accelerated and facilitated by the “rapid” implementation of the Phase I minimum
core data elements by the VQI registry. This achievement by our professional society partners
thus provided the real-world data utilized to update OPC for PAD devices. Results of the
Superficial Femoral Artery-Popliteal EvidencE Development OPG were shared in the RAPID
stakeholder meeting at the FDA on March 20, 2019 26. These results have currently been submitted
for peer review.

RAPID Phase III Pathways was launched in June of 2019 following the FDA’s Special Advisory
Panel on the mortality/safety signal concerns following PAD intervention with devices delivering
paclitaxel. Pathways is intended to leverage the immediate challenges of questions surrounding
the paclitaxel mortality signal discernment as a use case promoting improvements to the evaluation
of all PAD devices throughout their lifecycle. RAPID Pathways will provide a neutral ground to
foster frank dialogue among stakeholders already engaged in these issues, and to promote
pragmatic, collaborative, pre-competitive approaches with well-defined deliverables and timelines
serving these objectives.

Pathways is structured to combine leadership from regulatory, industry, clinical and professional
society stakeholders in multiple areas of key expertise, including clinical data content, clinical data
structure, biostatistics, patient preference science, as well as to host currently active studies
examining data from industry, professional societies, claims, third party payers, the VA Medical
Centers, and international sources.

Pathways will develop a ‘lean’ case report form and explore other opportunities to support future
device trials using lessons learned from the PTX experience. RAPID Pathways will focus on the
goal of “better, faster, cheaper” PAD device evaluation.

4. CLINICAL TRIALS NESTED UNDER THE
INTERNATIONAL VASCULAR REGISTRIES

Lead Investigator: Adam Beck; Lead Institution: University of Alabama at Birmingham
(UAB)

EVAR in the treatment of ruptured abdominal aortic aneurysms (rAAA) is an MDEpiNet
Coordinating Center -supported clinical trial project nested under the ICVR. UAB has been
established as an MDEpiNet collaborator for this and future projects.

The aim of this project is to evaluate the safety and effectiveness of EVAR devices used to treat
rAAA (compared to open rAAA repair) by international evaluation in the existing ICVR registries.
The project is intended to provide manufacturers of currently approved EVAR devices (Cook,
Endologix, Gore, Medtronic) with real-world data allowing them to understand better how their
devices perform in the setting of ruptured aneurysm.
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establish performance goals.
Given that untreated rAAA carries a mortality approaching 100%, the project will focus
specifically on survival to discharge. Further, the long-term safety and effectiveness of these
EVAR devices has been extensively studied and established for elective AAA repair. The major
endpoint for this project is improving initial survival based on the improvement of outcomes after
rAAA repair.

This figure (Beck AW et al. 2019) demonstrates the modality of repair for intact (A) and ruptured
(B) aneurysms internationally?’. EVAR has become the dominant method of repair for elective
aneurysms internationally. In the United States, the proportion of ruptured aneurysms treated with
EVAR exceeds 50%, despite a lack of formal evaluation in this clinical setting.

5. AUTOMATED SURVEILLANCE

DATA EXTRACTION AND LONGITUDINAL TREND ANALYSIS (DELTA)
Lead Investigator: Fred Resnic; Lead Institution: Lahey Hospital and Medical Center

The DELTA System is designed to provide near real-time active safety surveillance of clinical
EHRs or clinical registry data during the course of evaluating a marketed medical device,
medication, or therapeutic intervention. The DELTA projects are a part of the MDEpiNet programs
supported by FDA/CDRH research grants and private philanthropies and led by Frederic Resnic
at Lahey Hospital and Medical Center with Michael Matheny from Vanderbilt University, and
Sharon-Lise Normand from Harvard Medical School.
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DELTA features flexible alerting mechanisms that can trigger notification when an observed event
rate exceeds boundaries of risk-adjusted expectations for the event of interest, permitting analysts
to monitor large numbers of simultaneous, prospective active surveillance studies. The

DELTA Surveillance propensity matching is uniquely suited to comparative safety analyses. It is
statistically robust, easy to interpret and explain, and is conducive to post-hoc analysis for signal
exploration. In a pragmatic and scalable approach, DELTA is validated in central data model and
distributed models. The system has been validated in multiple medical device and medication
safety surveillance domains and numerous data source environments from single hospital EHR
systems, statewide clinical registries, national clinical registries, and distributed hospital
networks. Fully open-source version (version 3.61) was released for academic and public health
applications, including validated methods using the linked analytic engine Observational Cohort
Event and Analysis Notification System and propensity matched prospective survival analysis.

This is a typical cumulative adverse | =~ ® g = o =
event-monitoring chart (figure) : s v ¢
with the red circles indicate a
higher than expected adverse event
rate for the studied medical device
as compared with prospectively
identified, propensity-matched
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Recent DELTA implementation projects include active surveillance of several National
Cardiovascular Data (NCD) Registries. A CathPCI DELTA pilot study used an integrated clinical-
data surveillance system to conduct a prospective, propensity-matched analysis of the safety of the
Mynx vascular-closure device, as compared with alternative approved vascular-closure devices,
with data from the CathPCI Registry of the NCD Registry?®. The primary outcome was any
vascular complication - a composite of access-site bleeding, access-site hematoma, retroperitoneal
bleeding, or any vascular complication requiring intervention. The study concluded that a strategy
of prospective, active surveillance of a clinical registry rapidly identified potential safety signals
among recipients of an implantable vascular-closure device, with initial alerts occurring within the
first 12 months of monitoring. Following that, the team published the prospective, active safety
surveillance of national clinical registries and concluded feasibility to provide near-real-time safety
assessments of new medical devices®.

The current DELTA implementation pilot project is studying Implantable Cardiac Defibrillator
(ICD) with a goal to validate DELTA propensity matched survival methods applied to the four
most commonly used ICD leads in a prospective study to monitor the failure rate of four
contemporary ICD leads.
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6. NEW PROGRAM: UNIVERSITY OF CALIFORNIA SAN
FRANCISCO OUTCOMES PROGRAM

Lead Institution: UCSF; Lead Investigators: Rita Redberg, Julie Ann Sosa, and Vanessa
Jacoby (ULTRA)

Cardiac projects

UCSF and MDEpiNet Coordinating Center are collaborating to study the adoption pattern of
cardiac surgical procedures (e.g. TAVR), percutaneous coronary interventions, pacemaker, and
defibrillator implantations. The New York State discharge data is used for the projects and
California all-payer data will be acquired.

Piloting Women’s Health Registries in EHRs — the ULTRA Study at UCSF:
ULTRA study is a pilot study for Uterine Fibroid led by Dr. Vanessa Jacoby
(https://fibroids.ucsf.edu/). This collaborative effort aims to help patients and
doctors understand how the treatment changes fibroid symptoms, affects uLTRA
fertility and pregnancy, and impacts the need for additional fibroid treatment
in the future.

In a post-market observational cohort study, ULTRA assesses safety and effectiveness of women
undergoing Acessa™ treatment. The project recruits women through voluntary referrals from
clinicians and engaged clinical sites in a multicenter study. UCSF follows up for 3 years after
surgery. The outcomes of the study are operative morbidity, change in fibroid, treatment failure,
and pregnancy outcomes. The patient population is queried every 6 months with questionnaires to
collect PRO, and medical records are obtained for follow-up imaging. ULTRA collaborates with
COMPARE-UF for harmonization of outcome assessments (CRFs and questionnaires) as well as
WHT-CRN for opportunities to pilot new data elements in an ongoing post-market device study.

The collaborators created a core minimum data set for surgeries and procedures to treat uterine
fibroids with a focus on the use of medical devices during these procedures. The minimum data
set draws from data collected at the time of surgery (i.e. intraoperative outcomes and events).
These data points are structured to serve as a template for a case report form in the research
environment (e.g. post-market surveillance) and/or to embed within the electronic health record
for use in a general clinical care workflow.
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MDEPINET GOVERNANCE
AND COORDINATING CENTER
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MDEpiNet Governance and Coordinating Center

1. MDEPINET EXECUTIVE OPERATIONS COMMITTEE

The EOC is the central operations leadership committee for MDEpiNet. This committee is tasked
with operations aligned with strategic direction provided through interaction with the national
evaluation system for medical devices. The EOC reviews and approves projects, reviews progress
from Committees and Learning Hubs and reviews, approves formal communications from
MDEpiNet and advises on stakeholder engagement and sustainability opportunities. MDEpiNet
Coordinating Center supports and facilitates the tasks carried out by the EOC.

2. MDEPINET SCIENTIFIC OVERSIGHT COMMITTEE

The Scientific Oversight Committee (SOC) offers scientific and strategic advice reviews to
members of MDEpiNet upon request as part of the process to be considered an MDEpiNet project.
The SOC facilitates, provides guidance and oversight, and evaluates the progress of the individual
working groups; it is responsible for considering key aspects of the working group implementation
plans, including but not limited to:

(1) alignment of objectives with the MDEpiNet mission;

(2) implementation plans; and

(3) proposed deliverables.

SOC membership includes a broad range of individuals, representing the scientific community
(from academia and industry) and regulatory agencies (US and International). The SOC reports
directly to the EOC. MDEpiNet Coordinating Center supports and facilitates the tasks carried out
by the SOC.
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3. THE MDEPINET COORDINATING CENTER

The MDEpiNet Coordinating Center advances the infrastructure and frameworks for medical
device innovation and evaluation. Several FDA white papers guide the overall approach of the
Center, including the following:

1. Strengthening Our National System for et &
Medical Device Post-Market Surveillance SO
Update and Next Steps 3’ Faciltate

i
2. Strengthening Patient Care: Building an St Usig

CRN Data
Effective  National ~ Medical  Device
Surveillance System 3!

The Center collaborates with partners and creates Ty

forums for discussion to bring external |\
stakeholders together with relevant data owners

and experts to share best practices and build Dataan

Projects

collaborations. The Center conducts comparative
outcomes studies and applies the results to
informing clinical and regulatory decision-making. The Center is responsible for the advancement
of novel infrastructure approaches and partnerships including strategically CRNsand international
registry consortiums, and the coordination of all MDEpiNet governance committees and project
development activities, in the following ways:

I. STAKEHOLDER ALIGNMENT AND GOVERNANCE

MDEpiNet Coordinating Center supports stakeholder alignment and governance by identifying
important stakeholders for each CRN and facilitating communications and meetings among
parties. The Center helps establish a CRN governance structure, including a steering committee
and various subcommittees; holds think tank meetings with stakeholders and manages annual
meetings at the FDA; and coordinating periodic conference calls as well as providing regular
management support. The Center manages various committees and stakeholder participation in
executive operations, scientific oversight, development of international chapters, and manuscript
and publications. The Center engages providers and clinicians, health system executives, device
industry, policy makers, researchers, community boards, as well as patient advocates and
organizations including patient partners.

Patient Partners: MDEpiNet Coordinating Center actively helps to facilitate patient engagement
efforts. Patients are an important part of MDEpiNet and a critical voice on many of its projects.
Patient partners work alongside clinicians, researchers, device manufacturers, the FDA, and other
federal agency staff to develop and improve real-world data collection and analyses in a variety of
clinical areas. They bring the knowledge, experience and perspective of the patient community to
MDEpiNet projects, advice to working groups on the needs and interests of the patient community
and help develop the real-world data infrastructure that collects and communicates clinical
evidence and outcomes that are of interest to patients.
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This effort engages patients in clinical areas of various CRNSs. In this model, patients are recruited
by each clinical working group through website announcements and an application process, are
selected based on their interests, motivation, and experience being a patient or a caregiver in a
specific clinical domain. Example: WHT pilot projects engaged patients in clinical areas such as
SUI, UF, POP, and LARC/sterilization. Patient partners participate in an orientation to become
familiarized with the project and activities; attend monthly meetings and calls with clinical
working groups of their interest; provid feedback to the development of core minimum datasets to
ensure that the registries collect patient-reported data; and are essential participants in answering
research questions of fundamental interest to the patient community.

This effort primarily engages patients in round-table meetings that bring patients together with
agencies such as NIH, academics, device manufacturers and others to assess the current state of
evidence relating to their field of medical devices. Example: TMJ piloted the model in TMJ
replacement devices. Patients share their stories and concerns about the urgent need for
interdisciplinary research and a paradigm shift in TMJ treatment; participate as Steering
Committee members, working group co-chairs, working group participants, and co-investigators
in the project; identify gaps and next steps to support working groups and establish a roadmap to
achieve high-quality real-world data. They also highlight patients’ needs as they too often continue
to receive less than adequate guidance and treatment and suffer physically, socially, and
economically.

II. DELPHI PROCESSES TO ESTABLISH CORE MINIMUM DATA
The Coordinating Center supports the CRNs by convening stakeholders and leading a Delphi
process to facilitate consensus on important aspects of registry advancement, such as the
development of a core minimum dataset. Undergoing a Delphi process is a preferred method for
reaching concordance about a core minimum dataset as there are many challenges to the traditional
consensus panel approaches, such as the impact of a single person with a strong personality or the
lack of anonymity, which may introduce bias. As a result, the Delphi process was developed to
achieve consensus while minimizing bias inherent in group dynamics and face-to-face responses.
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The below figure shows the working process of the Delphi method:

ANALYTIC TEAM EXPERT PANEL

bt X

Analytic team seeks individual Experts respond to Analytic team compiles the Once consensus on the CMD is
opinions from a pool of experts the survey by voting responses, drops data elements achieved, the analytic team
through a web-based survey for which elements with low consensus, incorporates prepares and disseminates

L)

about which data elements they think should be open responses, and sends a findings to expert panel and
should be included in a core included in the CMD revised survey to the experts. submits a manuscript to an
minimum dataset (CMD) Several rounds may be needed. appropriate academic journal

During a Delphi process, the first series of questionnaires are sent to the panel and answered by
each expert anonymously and individually. From the questionnaires, experts have an opportunity
to introduce new options and suggestions between rounds. Results are analyzed to identify
responses with strong consensus (e.g. >50%). Data elements that lack consensus are automatically
dropped (<50%) This process is repeated 2-3 times until a group consensus is reached.

MDEpiNet utilizes this process in various CRN efforts like NBIR, RASD, SPARED, TMJ, ICVR,
and WHT. The WHT-CRN’s clinical working groups (sterilization/long acting reversible
contraceptives, pelvic organ prolapse, and uterine fibroids) have made substantial progress to
include additional stakeholders (e.g., patient partners) by using the Delphi method to create core
minimum datasets from the initial list of clinical elements identified.

III. METHODOLOGY SUPPORT FOR REGISTRY DEVELOPMENT
MDEpiNet Coordinating Center provides registry development support for pilot projects and
ongoing studies using CRN data. The Center facilitates subcontracting and legal support including
DUAs, data purchase, hosting, and access. The Center plays a crucial role in the methodology and
analytics (e.g. data management and cleaning), statistical analysis, dataset linkage, OPC analysis,
and others discussed further below.
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Data Linkages
One of the main MDEpiNet methodological
advancements has been to conduct linkages

Index procedure
Registry data

Long-term
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between registry data and routinely available
data sources (e.g. claims and administrative
data). The Center has been successfully
developing and refining anonymous linkage
algorithms to harness data resources including
registries, claims data, and EHRs. Data linkage
with indirect identifiers is reliable with high
sensitivity and accuracy. It is the most cost-
effective way to obtain long-term outcomes and has positive implications for long-term device
surveillance. CRNs are currently supported for data linkage between registries and Medicare
claims data; three-way linkage between registry, Medicare, and clinical data; linkage between
registry and statewide discharge data; and linkage between registry and CDRN data.
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Device Libraries

The Center is also building medical device information libraries, which include information like
catalogue numbers and manufacturer names, to promote UDI for medical devices and enhance the
capacity of the FDA’s GUDID for research and surveillance.

ICOR, again, has a great example of a device library — see ICOR CRN section for more details.
The ICOR implant library is supported by the Coordinating Center to develop a global,
standardized classification system of hip and knee implantable devices, and includes all their
clinical attributes and characteristics to advance the implementation of UDI and FDA post-market
surveillance.

Distributed Analysis for International Registries

The Center has developed methodologies that have enabled the distributed analysis of international
data. One great example of this work is in the ICOR in which data is being collected from over 30
registries across the world that can be used to conduct more large-scale studies. In this approach,
a standardized data extraction is implemented by ICOR and distributed to participating registries.
Each registry then completes the analyses of their own registry and completely de-identified data
summaries are sent back to the coordinating center. Data are then combined using multivariable
hierarchical models to evaluate comparative outcomes of devices regarding the main patient-
centered outcomes (e.g. revision surgery after initial device implantation).

Natural Language Processing

Another important initiative of the Center is to develop natural language processing methods to
extract information from text data. Ongoing work includes the development of methods to extract
patient and device events and other information from device adverse event reports in the FDA
Manufacturer and Use Facility Device Experience (MAUDE) database. These events and
information can then be used to analyze patient and device events related to reintervention and
patterns in adverse event reporting.
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OPC Analysis

The Center is also developing OPC to leverage routinely available electronic, discharge and claims
data to advance national post-market surveillance. An OPC is a target performance that was
derived from historical data from clinical studies and/or registries, which may be used to compare
safety or effectiveness endpoints for medical devices. OPCs can be utilized in pre-market and post-
market clinical studies, such as single-arm trials, to improve the assessment of new and existing
devices when having a control group is not feasible. OPCs may also be used toward evidence for
labeling change of existing devices. OPC methodology has been used to evaluate the clinical
performance of prosthetic heart valves and in other settings. The Center is currently working with
Orthopedics CRN in developing OPC for outcomes following hip and knee replacements.

IV.  MDEPINET - HIGH-PERFORMANCE INTEGRATED VIRTUAL ENVIRONMENT
(HIVE)
MDEpiNet- HIVE is a technology that provides a secure healthcare biomedical data archival
ecosystem. MDEpiNet- HIVE maintains a standardization and harmonization framework, high
performance analytics, and an integrator platform. Dr. Vahan Simonyan is the lead instructor of
HIVE efforts.

The recent implementation of HIVE hardware and software at the FDA presents a great
opportunity for exploring new ways of analyzing vast amounts of data and deriving evidence that

is more comprehensive to characterize
a medical product.

HIVE is a distributed storage and - - . .
computation environment and a i [ Toszoorae | '
multicomponent cloud infrastructure, I T - .

which provides secure web access for
authorized users to deposit, retrieve,
annotate, and compute on biomedical
big data. Importantly, it also allows
users to analyze the outcomes using
web interface visual environments
appropriately built in collaboration with
internal and external end users.

In addition to the initial HIVE applications to next generation sequencing, the current universe of
HIVE projects covers tailor-made applications involving dimensionality analysis, federated and
integrated data mapping, modeling and simulations that are applicable to basic research,
biostatistics, epidemiology, clinical studies, post-market evaluation, manufacturing consistency,
environmental metagenomics, outbreak detection, etc.

MDEpiNet Coordinating Center currently supports various HIVE pilot projects in women’s health
technologies and cancer settings. Patient and physician registry platforms are being developed as
well as infrastructure for hosting registry and claims data and conducting data linkages that are
distributed and centralized to support national and international collaborations.
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Pilot approaches are set to develop a customized FHIR app for projects such as POP and SUI.
These are being tested on mobile and connected devices through work with clinical teams to
finalize the data elements for terminology and refine the app with feedback on usability.

V. MDEPINET AND WEILL CORNELL MEDICINE CLAIMS BASED RESEARCH
INITIATIVE (CBRI)

The Center coordinates research within this program to evaluate current and innovative devices
and device-based interventions in medicine. Collaborating with clinical departments at Weill
Cornell Medicine, the project aims to provide information and evidence for physicians and patients
to facilitate informed clinical decision-making. The scope of the CBRI initiative includes the
evaluation of device or procedure safety and efficacy and assessment of the impact of provider
characteristics on patient and device outcomes. The program has access to a number of datasets
including Medicare, New York State comprehensive discharge data, SEER-Medicare data for
various cancer surgeries, and National Surgical Quality Improvement Program data, as well as
international registry data for various surgical procedures. The program has expanded with the
formal development of the Institute for Health Technologies and Interventions at Weill Cornell
Medicine, which collaborates with various clinical departments, depicted below:

NYP Hospital & Outpatient datasets

Neurosurgery @

Cardio-Thoracic Surgery

Data Management & Analytics Core

Radiology

Colon and Rectal Surgery

Vascular Surgery

Urology @

Major research areas:

e Research in radiology focuses on procedures and devices used in interventional radiology.
These procedures and devices, such as liver tumor ablation, kidney tumor ablation, and inferior
vena cava, may be used for cancer and non-cancer treatment.

e Research in colorectal surgery focuses on interventions and devices related to the treatment of
colorectal cancer and benign conditions with a major focus on assessing safety, efficacy, and
effectiveness of these technologies and interventions using big data and primary clinical data
sources.

e Research in vascular surgery focuses on both traditional open and minimally invasive
procedures in cardiovascular practice, and patient-centered surgical outcomes and provider
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level factors in the areas of valve replacement or repairAAA, peripheral vascular disease,
carotid stenosis, and cerebral aneurysm.

Research in urology focuses on interventions and devices related to treatment of urologic
cancers and benign urologic diseases, and comparative studies and patient-centered approaches
that are used to assess the safety and efficacy of urologic procedures.

Research in cardio-thoracic surgery is conducted on various topics including pulmonary
resection, treatment of lung cancer, cardiac valve replacement or repair etc.

Research in neurosurgery focuses on interventions and devices related to the treatment of brain
tumors.
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MDEpiNet’s International Chapters

MDEpiNet has been championing
international collaborations since our <2 L
launch in 2010. The International ¥
Registry Consortia is one of the ) ' ::'u‘.--< :
founding pillars of the MDEpiNet A o ¥ A7 o
infrastructure with major successes of ) [ A .

the ICVR and ICOR initiatives. In the : oy e

past two years, MDEpiNet’ s multi- 3 i =g
stakeholder focused international T - =i e
chapters are a driving and unifying i . oy
force for building the global device B =3
research discipline.
. ¥ Existing MDEpiNet ¥ Academic Centers
Australia C.hapter Y Future MDEpiNet * Data Sources
The Australia chapter was founded at Chapter

the University of New South Wales Big

Data Centre in January 2018. This
chapter focuses on engaging regulators, major payers, and manufacturers to develop data
infrastructure and implement unique device identifiers. A primary goal has been to highlight the
role of RWE in active surveillance of health technologies by engaging registries and administrative
databases. The chapter also plans to work with the leaders from the IMDRF that focus on big data
to start a dialogue about application of the administrative data in regulatory science.

Developing Japan Chapter

MDEpiNet organized a real- world evidence workshop and summit in Japan for clinicians and
regulators in January 2019 to discuss the launch of the Japan Chapter at the National Center for
Global Health and Medicine, one of three major clinical and research centers in Japan that receives
government funding for research. The chapter will have access to insurance claims data in Japan
to develop its data model. Collaborations with novel partners like the national surgical registry of
Japan are lined up for infrastructure development. Major meetings are planned for winter 2019 to
kick start the developmental work.

Developing German Chapter

MDEpiNet German Chapter has been launched at the University Medical Center Hamburg-
Eppendorf Research Group in collaboration with GermanVasc (https://germanvasc.de/) at the
University of Hamburg, Germany. A nationwide Summit on RWE in cardiovascular medicine is
planned for November 1, 2019 to advance the network. The GermanVasc group is well
experienced in the scientific utilization of health insurance claims and registry data and is involved
in national and international collaborations in cardiovascular medicine. Various public and private
stakeholders and representatives from different medical specialties are invited to join the
multidisciplinary task force further developing the MDEpiNet German Chapter.
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MDEpiNet Sustainability / Funding

Broad Range of Funding Sources

A broad range of private and public donors as
well as non-profit governmental organizations
support MDEpiNet collaborative efforts. They
include the FDA  Cardiovascular and
Interventional Radiological Society of Europe
(CIRSE); Office of the Assistant Secretary for S o

Planning and Evaluation (ASPE); CDRH; S e Industry
Medical Device Innovation Consortium

(MDIC); AHSQC; Patient Centered Outcomes
Research Trust Fund (PCORTF); NY State
Department of Health; the Pew Charitable
Trusts; and various industry collaborators.

FDA/CIRSE ASPE/PCORTF FDA/CDRH

MDEpiNet Funding Sources

Broad Range of Stakeholders
MDEpiNet has a broad and diverse stakeholder engagement from public and private sectors that
are showcased below:

Patient

Advocates Providers

and
Clinicians

Health
System
Organizations Executives

includin.g Insurance Plans:
Community Public & Private

Boards 1 Engagement -

Device
Researchers
\ Industry

Funding

National, .
Agencies

State, Local

Foundations
PCORnet

Return on Investment

MDEpiNet is also committed to the promotion of RWE to reduce costs and time associated with
evidence addition as well as overcoming the limitations of traditional tools and methods.
MDEpiNet has been focused on documenting a clear method to demonstrate the value of CRNs
and the public health benefits created by CRNs. Return on investment (ROI) studies using TVT
CRN as a case study found ROI investments from registry-generated evidence to be greater than
550% 32. Future ROI studies on vascular devices and abdominal core health devices are planned
to enable greater discussion of the drivers of ROI and time savers.

Page 81 of 113



References

1.

10.

11.

12.

13.

14.

15.

16.
17.

18.

19.

20.

21.

22.

23.

HerniaSurge Group (2018). International guidelines for groin hernia management. Hernia : the journal of hernias and
abdominal wall surgery, 22(1), 1-165. doi:10.1007/s10029-017-1668-x

Kyle-Leinhase, I, F Kockerling, LN Jorgensen, A Montgomery, JF Gillion, JAP Rodriguez, W Hope, and F Muysoms.
"Comparison of Hernia Registries: The Core Project." Hernia 22, no. 4 (2018): 561-75.

Heart  disease  statistics and maps, 2019. Center for disease control and  prevention.
https://www.cdc.gov/heartdisease/statistics_maps.htm.

Sedrakyan, A., Dhruva, S. S., Sun, T., Mao, J., Gaudino, M., & Redberg, R. F. (2018). Trends in Use of Transcatheter
Aortic Valve Replacement by Age. JAMA, 320(6), 598-600. doi:10.1001/jama.2018.9938.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6584325/

Stroke Statistics, 2019. Center for Disease Control and Prevention. https://www.cdc.gov/stroke/facts.htm

U.S. Department of Health & Human Services. HHS Launches President Trump’s ‘Advancing American Kidney Health’
Initiative. 2019 [cited 2019 August 14]; Available from: https://www.hhs.gov/about/news/2019/07/10/hhs-launches-
president-trump-advancing-american-kidney-health-initiative.html.

United States Renal Data System (USRDS), End-stage Renal Disease (ESRD) in the United States, in 2018 USRDS
Annual Data Report. 2018: Minneapolis, MN.

U.S. Centers for Medicare & Medicaid Services. ESRD Network Organizations. 2017 [cited 2019 August 14]; Available
from: https://www.cms.gov/Medicare/End-Stage-Renal-Disease/ESRDNetworkOrganizations/index.html.

End Stage Renal Disease National Coordinating Center, Directory of ESRD Network Organizations. 2019.

University of Michigan School of Public Health. About the University of Michigan Kidney Epidemiology and Cost Center
(UM-KECC). 2018 [cited 2019 August 14]; Available from: https://kecc.sph.umich.edu/about-kecc.

Watnick, S. and S.T. Crowley, ESRD care within the US Department of Veterans Affairs: A forward-looking program
with an illuminating past. American Journal of Kidney Diseases, 2014. 63(3): p. 521-529.

USRDS Coordinating Center. United States Renal Data System. 2018 [cited 2019 August 14]; Available from:
https://usrds.org/.

Standardised Outcomes in Nephrology (SONG). What is SONG? 2019 [cited 2019 August 15]; Available from:
https://songinitiative.org/about-us/what-is-song/.

ICHOM. Chronic Kidney Disease. [cited 2019 August 15]; Available from: https://www.ichom.org/portfolio/chronic-
kidney-disease/.

Koufaki, P. and E. Kouidi, Current best evidence recommendations on measurement and interpretation of physical
function in patients with chronic kidney disease. Sports medicine, 2010. 40(12): p. 1055-1074.

Kidney Health Initiative, Technology Roadmap for Innovative Approaches to Renal Replacement Therapy. 2018.

Colorectal cancer statistics 2019. Center for Disease Control and Prevention.
https://www.cdc.gov/cancer/colorectal/statistics/

Plastic Surgery Statistics Report, 2018. American Society of Plastic Surgery — Procedural Statistics.
https://www.plasticsurgery.org/documents/News/Statistics/2018/plastic-surgery-statistics-full-report-2018.pdf

Steiner C, Andrews R, Barrett M, Weiss A. HCUP Projections: Mobility/Orthopedic Procedures 2003 to 2012. 2012.
HCUP Projections Report # 2012-03. ONLINE September 20, 2012. U.S. Agency for Healthcare Research and Quality.
Available: http://www.hcup-us.ahrq.gov/reports/projections/2012-03.pdf.

Kurtz, S. M., Lau, E., Ong, K., Zhao, K., Kelly, M., & Bozic, K. J. (2009). Future young patient demand for primary and
revision joint replacement: national projections from 2010 to 2030. Clinical orthopaedics and related research, 467(10),
2606-2612. doi:10.1007/s11999-009-0834-6

"Annual Report 2013," Intuitive Surgical; http://phx.corporate-
ir.net/External. File?item=UGFyZW50SUQ9M;j1zOTk3fENoaWxkSUQIOLTF8VHIWZT0z&t=1.

Cancer Stat Facts: Prostrate Cancer. Statistics at a Glance 2019. Access date: 10-7-19.
https://seer.cancer.gov/statfacts/html/prost.html

Liu F, Steinkeler A. Epidemiology, diagnosis, and treatment of temporomandibular disorders. Dental Clinics. 2013 Jul
1;57(3):465-79.

Page 82 of 113



24.

25.

26.

217.

28.

29.

30.

31.

32.

Society of Vascular Surgery (SVS). Vascular Conditions, 2019. https://vascular.org/patient-resources/vascular-
conditions. Access date: 10/7/19.

Dall TM, Gallo PD, Chakrabarti R, West T, Semilla AP, Storm MV. An aging population and growing disease burden
will require a large and specialized health care workforce by 2025. Health Aff (Millwood). 2013;32(11):2013-2020.

Executive Summary. Registry Assessment of Peripheral Arterial Devices (RAPID) Phase III Face to Face Meeting
Executive Summary March 20, 2019 FDA Headquarters. http://mdepinet.org/wp-content/uploads/RAPID-march-2019-
exec-summary-FINAL.pdf. Accessed October 10, 2019.

Beck, AW, et al. Variations in Abdominal Aortic Aneurysm Care: A Report from The International Consortium of
Vascular Registries. Circulation. 2016 Dec 13; 134(24):1948-1958. PMID 27784712.

Resnic F, Majithia A, Marinac-Dabic D, Robbins S, Ssemaganda H, Hewitt K, Ponirakis A, Loyos-Berrios N, Moussa I,
Drozda J, Normand SL, Matheny M. Registry-Based Prospective, Active Surveillance of Medical-Device Safety. NEJM.
Published on-line on 1/25/17.

Majithia A, Matheny ME, Paulus JK, Marinac-Dabic D, Robbins S, Ssemaganda H, Hewitt K, Ponirakis A, Loyo-Berrios
N, Moussa I, Drozda J, Normand SL, Resnic FS. Comparative Safety of Aspiration Thrombectomy Catheters Utilizing
Prospective, Active Surveillance of the NCDR CathPCI Registry. Circ Cardiovasc Qual Outcomes. 2019 Feb;12
(2):e004666. doi: 10.1161/CIRCOUTCOMES.118.004666. PubMed PMID: 30764652.

Center for Devices and Radiological Health, US Food and Drug Administration. Strengthening our national system for
medical device postmarket surveillance: update and next steps. Published April
2013. http://www.tda.gov/downloads/MedicalDevices/Safety/ CDRHPostmarketSurveillance/UCM348845.pdf.
Accessed October 10 ,2019.

Daniel G, McClellan M, Colvin H, Aurora P, Khaterzai S. Strengthening patient care: building an effective national
medical  device  surveillance  system.  Washington, DC:  The  Brookings Institution,  2015.
https://www.brookings.edu/research/strengthening-patient-care-building-an-effective-national-medical-device-
surveillance-system/. opens in new tab. Accessed October 10, 2019.

Pappas G, Berlin J, Avila-Tang E, et al. Determining value of Coordinated Registry Networks (CRNs): a case of
transcatheter valve therapies. BMJ Surgery, Interventions, & Health Technologies 2019;1:e000003. doi: 10.1136/bmjsit-
2019-000003

Page 83 of 113



Image Source

Cardiac CRN: Transcatheter Aortic Valve Replacement - https://www.wakemed.org/heart-vascular-tavr

Access date: 10-7-19

DAISI CRN: Thrombectomy - https://www.neurologyadvisor.com/conference-highlights/international-stroke-
conference-2016/thrombectomy-improves-long-term-survival-quality-of-life-in-ischemic-stroke-patients Access date:
10-7-19

ESRD CRN: New technologies for ESRD Treatment- https://pharm.ucsf.edu/kidney/device/faq

Access date:_10-7-19

IC3 CRN: Stent and Colonoscopy Used in Colorectal Cancer Procedures-
https://www.straitstimes.com/singapore/health/stents-to-unblock-the-intestines

Access date: 10-7-19

NBIR CRN: Silicone Filled Breast Implants - https://en.wikipedia.org/wiki/Breast implant

Access date: 10-7-19

Orthopedics CRN: Total Knee Replacement - https://commons.wikimedia.org/wiki/File:Knee Replacement.png

Access date: 10-7-19

ICOR CRN: Hip Replacement Devices - https://www.fda.gov/medical-devices/implants-and-prosthetics/metal-metal-
hip-implants

Access date: 10-7-19

RASD CRN: Robotics Devices Used in Surgical Procedures - https://www.health.mil/News/Articles/2018/02/09/Air-
Force-robotic-surgery-training-program-aims-at-improving-patient-outcomes?page=6#paging Anchor

Access date: 10-7-19

SPARED CRN: Prostate Tissue Ablation Procedure Using HIFU Probe - http://hifumx.org/prostate-cancer-treatments/
Access date: 10-7-19

TMJ CRN: TMJ Device - https://commons.wikimedia.org/wiki/File:Lockjawsymptoms.jpg

Access date: 10-7-19

VISION CRN: Endovascular Stent Graft-https://en.wikipedia.org/wiki/File:Aneurysm_endovascular.jpg

Access date: 10-7-19

WHT CRN: Sterilization Device - http://www.essure.com/permanent-birth-control/essure-procedure

Access date: 10-7-19

Page 84 of 113



ACKNOWLEDGEMENTS
Danica Marinac-Dabic (FDA) and Art Sedrakyan (WCM)

Suvekshya Aryal (WCM)
Yasmeen Ajarbaijani (FDA)
Amanda Chen (FDA)
Laura Gressler (FDA)
Mary Jung (FDA)
Jialin Mao (WCM)
Molly Olson (WCM)
Marta Steliac (FDA)

Page 85 of 113



APPENDIX 1 - MDEPINET
EXPERTS AND AFFILIATES

Page 86 of 113



APPENDIX I - MDEpiNet Experts and Affiliates

Name

Abdullah Al-Obaid, Omar

Abdullah, Maha
Abel, Dorothy
Abelson, Jonathan
Abernethy, Amy
Abreu, Andre
Ackerman, Lenore
Akagi, Tomonori
Akin, Jodi
Alderman, Amy
Alexiades, Michael
Alikacem, Nadir
Allen, Rebecca
Almeida, Diane
Al-Sanea, Nasser
Alterovitz, Gil
Altorki, Nasser
Altreuther, Martin
Amin, Dharini
Ammar, Nora
Amos, Liz
Ancker, Jessica
Anderson, Abby
Anderson, H. Vernon
Anderson, Leigh
Ansari, Sameer
Anson, Ron
Antao, Vinicius
Arya, Shipra
Ashar, Binita
Asiimwe, Alex
Ayers, David
Azuma, Nobuyoshi
Baaj, Ali

Baek, Se Jin

Bah, Isatu

Bahn, Duke
Baker, Stephanie
Ballew, Richard
Baqai, Mina
Barber, Matt
Barzell, Winston

Bashyam, Nagesh (Dragon)

Baskin, Kevin
Bavaria, Joseph
Beck, Adam
Beckmann, Angelica
Behrendt, Christian
Beiles, Barry
Belmont, Philip
Benjazia, Elhem
Benz, Heather
Berlin, Jesse
Berliner, Elise
Berman, Scott
Bertges, Daniel
Bianco, Fernando
Biggs, David
Bjorck, Martin

Affiliation

King Saud University Medical Center

King Saud University Medical Center

U.S. Food & Drug Administration

Weill Cornell Medicine

U.S. Food & Drug Administration
University of Southern California

Society of Urodynamics, Female Pelvic Medicine & Urogenital Reconstruction
Oita University Hospital

Hawthorne Effect, Inc.

North Atlanta Plastic Surgery

Hospital for Special Surgery

Insightec

Women and Infants Hospital in Rhode Island
Women and Infants Hospital in Rhode Island
King Faisal Specialist Hospital & Research Centre
U.S. Department of Veterans Affairs

Weill Cornell Medicine

St. Olavs Hospital

Johnson & Johnson/Ethicon

New York Presbyterian

National Library of Medicine

Weill Cornell Medicine

U.S. Food & Drug Administration
University of Texas Health Science Center Houston
U.S. Food & Drug Administration
Northwestern Medicine

M2S

Hospital for Special Surgery

Stanford University

U.S. Food & Drug Administration

Bayer

University of Massachusetts

Asahikawa Medical University Hospital
Weill Cornell Medicine

Korea University Anam Hospital

U.S. Food & Drug Administration
Community Memorial Hospital

BD-Bard

National Library of Medicine

Duke University

American Urogynecologic Society

Florida State University

Office of the National Coordinator
VANGAURD

University of Pennsylvania

University of Alabama at Birmingham
Stryker Neurovascular

Hamburg-UKE

Australasian Vascular Audit

U.S. Food & Drug Administration
University Hospital Farhet Hached

U.S. Food & Drug Administration

Johnson & Johnson

Agency for Healthcare Research and Quality
Tucson Vascular Surgery

University of Vermont

Urological Research Network Corp

Cook Medical

Uppsala University Hospital

Page 87 of 113



Name

Black, Dennis
Bloss, Roberta
Bosco Lindi, John
Bosela, Carrie
Boure, Ludovic
Boyle, Denea
Boyle, Jon
Bradley, Cate
Bragg, Maria
Bragg, Maria
Braun, John
Breiter, David
Brindis, Ralph
Brinza, Diane
Brooke, Benjamin
Brooks, Claudette
Brown, Angela
Brown, Jennifer
Broyles, Susan
Brush, Jenny
Budtz Lilly, Jacob
Burstin, Helen
Burtnyk, Mathieu
Cahill, Patrick
Calip, Evelyn
Campbell, Joanna
Campion, Thomas
Canos, Daniel
Capatch, Kevin
Carmel, Maude
Carney, Patricia
Carol, Mark
Carty, Kelly
Cassar, Kevin
Cavanaugh, Ken
Chamblee, Sherri
Chandika, Alphonce
Chang, Cynthia
Charalel, Resmi
Chen, David
Cheng, Hong
Cher, Michael
Chetta, Joshua
Chin, Joseph
Chinn, Douglas
Chouinard, Scott
Chudnoff, Scott
Chughtai, Bilal
Ci, Shufang
Claffey, Mairsil
Clarke, Harry
Coelho, Don
Coftelt, Cheryl
Cohen, Andrea
Colden, Kelly
Cole, Curtis
Connor, Richard
Cope, Richard
Cornelison, Terri
Cowley, Terrie
Cronenwett, Jack

Affiliation

Beckton-Dickinson

Gore

Benjamin Mkapa Hospital
Vascular Quality Initiative
Medtronic

Novant Health

University of Cambridge
University of lowa

Medtronic

Medtronic

Mass General Hospital

Medtronic

American College of Cardiology
Coloplast

University of Utah

U.S. Food & Drug Administration
Empowering Actions

Cook Medical

U.S. Food & Drug Administration
Office of the National Coordinator
Aarhus University

Council of Medical Specialty Societies
Profound Medical

Children's Hospital of Philadelphia
Torrance Memorial Medical Center
Allergan

Weill Cornell Medicine

U.S. Food & Drug Administration
Geisinger

Society of Urodynamics, Female Pelvic Medicine & Urogenital Reconstruction
Bayer

Sonacare Medical

Allergan

Unversity of Malta

U.S. Food and Drug Administration
Industry partner

Benjamin Mkapa Hospital

U.S. Food & Drug Administration
Weill Cornell Medicine

Fox Chase Cancer Center

U.S. Food & Drug Administration
Med Wayne

U.S. Food & Drug Administration
Centers for Medicare & Medicaid Services
Chinn & Chinn Urology Associates
Medtronic

Stamford Health

Weill Cornell Medicine

U.S. Food & Drug Administration
Cerenovus Neuravi

Medical University of South Carolina
BD-Bard

Baxter

Weill Cornell Medicine

U.S. Food & Drug Administration
Weill Cornell Medicine

Medtronic

Boston Applied Analytics

U.S. Food & Drug Administration
TMJ Association
Dartmouth-Hitchcock

Page 88 of 113



Name

Cronin, Heather
Crothall, Katherine
Crowley, Jay
Cunkelman, Jacqueline
Curet, Myriam
Currigan, Sean
Dalsing, Michael
Dameral, Erin
Darbouze, Farrah
Dave, Trushna
Davis, Daniel

De Martino, Randall
Debus, Sebastian
Demarin, Melissa
Devlin, Vincent
Dhruva, Sanket
DiFabio, Vincent
Dineen, Martin
Dixon, Chris
Douthard, Regine
Downing, Denise
Doyle, Lea
Dressler, Jeff
Drozda, Joseph
Du, Tony

Dudley, Curtis
Dumont, Douglas
Dunkel, Jeff
Dunstan, Shelby
Durack, Jeremy
Dutcher, Sarah
Eaton-Jankov, Laura
Eberts, John
Edhale, Behfar
Eggener, Scott
Eldrup, Nikolaj
Eldrup-Jorgensen, Jens
Eloff, Benjamin
Embert, Hugo
Erekson, Elisabeth
Etoh, Tsuyoshi
Eydelman, Malvina
Faris, Owen
Federici, Tara
Fisher, Benjamin
FlIsher, Deborah
Fitridge, Rob
Fletcher, Christian
Fleurence, Rachael
Flynn, Michael
Foley, Jack
Forsberg, Jonathan
Fortier, Brian
Franklin, Patricia
Furnes, Ove
Gamble, Ginger
Garcia, Marcus
Garcia, Stephanie
Gardner, Donna
Garellick, Goran
Gaudino, Mario

Affiliation

Medtronic

Aspire Bariatrics Inc

USDM Life Sciences

U.S. Food & Drug Administration
Intuitive Surgical

American College of Obstetricians and Gynecologists

Indiana University

Halt Medical

Office of National Coordinator

New York Presbyterian

Penumbra

Mayo Clinic

University Heart Center Hamburg-Eppendorf
WL Gore

U.S. Food & Drug Administration

University of California, San Francisco
American Society of Temporomandibular Surgeons
Advanced Urology Institute

University of Texas Health Tyler

National Institute of Health

Association of periOperative Registered Nurses
Bolton Medical

Abbott Laboratories

Mercy Health System

U.S. Food & Drug Administration

Mercy Health System

U.S. Food & Drug Administration

Titan Spine

Americas Hernia Society Quality Collaborative
Memorial Sloan Kettering

U.S. Food & Drug Administration

Apollo Endosurgery

HealthTronics

Memorial Sloan Kettering Cancer Center
University of Chicago

Aarhus University Hospital

MaineHealth

U.S. Food & Drug Administration
EDAP-USA

Dartmouth-Hitchcock

Oita University Hospital

U.S. Food & Drug Administration

U.S. Food & Drug Administration

AdvaMed

U.S. Food & Drug Administration

Duke University

University of Adelaide

Terumo

National Evaluation System for health Technology
University of Massachusetts

University of Maryland

Johns Hopkins University

Aorta Medical

University of Massachusetts

Haukeland University Hospital

Yale University

Hologic

U.S. Department of Health and Human Services
VP, Boston Scientific

University of Gothenburg

Weill Cornell Medicine

Page 89 of 113



Name

Gawrit, Nicholas
Gebben, David
George, Arvin
Gibeily, George
Gibson, John
Girardi, Leonard
Given, Robert

Glorioso-Rivera, Raquel

Glover, William
Glusenkamp, Nathan
Goddard, Carol
Goldestein, Jeffrey
Gomelsky, Alex
Gonzales, Oscar
Goodney, Philip
Gordillo, Gayle

Gordon Cockburn, Myles

Gorin, Michael
Graham, Jove
Graves, Stephen
Greenberg, Jerry
Grima, Matthew
Grotemeyer, Dirk
Guiahi, Maryam
Guo, Jianan
Gurm, Hitinder
Guss, Daniel
Haas, Kara
Hadlock, Melanie
Hahn Kim, Seon
Hale, Douglas
Hall, Leslie Kelly
Hallstrom, Brian
Hammontree, Lee
Hanna, Sylvia
Harbaugh, Robert
Harkness, Donald
Harris, Ray
Harrison, Sebron
Hasegawa, Hirotoshi
Hata, Taishi
Heath, Anne
Heimer, Dawn
Heise, Theodore
Heller, Georg
Helwig, Amy
Herrmann, Robert
Hewitt, Kathleen
Hiatt, Jo Carol
Hiratsuka, Takahiro
Hodde, Jason
Hodshon, Beth
Hoel, Andrew
Hope, William
Hopper, Ingrid
Hu, Jim

Hu, Ning

Huff, Stan
Hughes, Richard
Huppert, Jill
Hysell, Kay

Affiliation

HEARTBASE

U.S. Food & Drug Administration
University of Michigan

U.S. Food & Drug Administration

The MITRE Corporation

Weill Cornell Medicine

Urology of Virginia

King Faisal Specialist Hospital & Research Centre
Novant Health UVA Health System
American Joint Replacement Registry
Americas Hernia Society Quality Collaborative
Bayer

Society of Urodynamics, Female Pelvic Medicine & Urogenital Reconstruction
Biomet Microfixation
Dartmouth-Hitchcock

Indiana University Health

University of Southern California
Johns Hopkins Medicine

Geisinger

Australian Joint Replacement Registry
El Dorado Urology

Mater Dei Hospital
Heinrich-Heine-University Hospital
University of Colorado, Denver

West China Hospital

University of Michigan

Harvard University

Johnson &Johnson

Bard Peripheral Vascular

Korea University Anam Hospital
Indiana University / Methodist Hospital
Healthwise

University of Michigan

Urology Centers of Alabama

Allergan

Penn State Health

Stryker Neurovascular

Kidney Health Initiative

Weill Cornell Medicine

Keio University

Osaka University

Duke University

BD-Bard

MED Institute

Kantonsspital Chur

Agency for Healthcare Research and Quality
U.S. Food & Drug Administration/CDRH
American College of Cardiology
Kaiser Permanente

Oita University Hospital

Cook Biotech

Yale University

Northwestern Medicine

New Hanover Regional Medical Center
Monash University

Weill Cornell Medicine

U.S. Food & Drug Administration
Intermountain

University of Michigan

Agency for Healthcare Research and Quality
Mayo Clinic

Page 90 of 113



Name

Ibrahim, Said
Illoh, Onyekachukwu
Inomata, Masafumi
Irony, Telba
Isaacson, Keith
Isaia, Cristina
Ivanova-Trencheva, Koiana
Iverson, Sharon
Jacoby, Vanessa
Jalbert, Jessica
Jamshidi, Roxanne
Jan deBorst, Gert
Janis, Scott
Jayawardena, Gayathri
Jenkins, Majorie
Jones, Schulyer
Jorm, Louisa
Jung, Mary
Kanazawa, Akiyoshi
Kashanian, James
Kato, Masaaki
Kaushal, Rainu
Keller, James
Kemp, Laura
Kennedy, Kelley
Kerrigan, Betti
Kessler, Larry
Kim, Hyung

Klos, Katherine
Kobashi, Kathleen
Komori, Kimihiro
Kondo, Hiroka
Kong, David
Kono, Yohei
Korz, Dorian
Kottke, Melissa
Kowalczyk, Keith
Koyama, Yukinori
Kraiss, Larry
Krause, David
Krucoff, Mitchell
Kuhne, JoAnn
Kusiak, John
Kwolek, Chris

La, Chicuong
Labek, Gerold
Lane, David

Lang, Lisa

Lange, J.F.
Larson, Noelle
Laschinger, John
Lattmann, Thomas

Laughlin-Tommaso, Shannon

Laviana, Aaron
Laxdal, Elin
Lee, Angie

Lee, Joyce
Lemack, Gary
Lerman, Melvyn
Leroy, Antoine
Levie, Mark

Affiliation

Weill Cornell Medicine

U.S. Food & Drug Administration
Oita University Hospital

U.S. Food & Drug Administration
Newton-Wellesley Hospital

Gore

Weill Cornell Medicine

Coloplast

University of California, San Francisco
Weill Cornell Medicine

George Washington University
University Medical Center Utrecht
National Institute of Health

Office of the National Coordinator
U.S. Food & Drug Administration
Duke University

University of New South Wales
U.S. Food & Drug Administration
Shimane Prefectural Central Hospital
Weill Cornell Medicine

Osaka Prefectural Hospital

Weill Cornell Medicine

Cooper Surgical

Halt Medical

Medtronic

ARMUS Corporation

University of Washington

Cedars Sinai Medical Center

Holy Cross Hospital

Virginia Mason Medical Center
Nagoya University Hospital, JSVS
Saitama University Medical Center
Duke University

Weill Cornell Medicine

U.S. Food & Drug Administration
Emory University

Georgetown

Shimane Prefectural Central Hospital
University of Utah

U.S. Food & Drug Administration
Duke University Medical Center
Sientra

National Institute of Dental and Craniofacial Research

Massachusetts General Hospital
Focal healthcare

University of Innsbruck

WL Gore

National Library of Medicine
Erasmus University Medical Center
Mayo Clinic

U.S. Food & Drug Administration
Kantonsspital Winterthu

Mayo Clinic

Vanderbilt

Haukeland University Hospital
U.S. Food & Drug Administration
U.S. Food & Drug Administration

Society of Urodynamics, Female Pelvic Medicine & Urogenital Reconstruction

Dallas Medical Specialists
KOELIS
Albert Einstein College of Medicine

Page 91 of 113



Name

Levy, Barbara
Levy, David
Levy, Jeffrey
Lewallen, David
Liebeskind, David
Lin, Asiyah
Lonner, Baron
Lopez Espada, Cristina
Lottes, Aaron
Loyo-Berrios, Nilsa
Lupinetti, Patrick
Lystig, Ted
Macarios, Dave
Mack, Christina
Mack, Michael
Maisel, William
Malchau, Henrik
Malone, Misti
Mani, Kevin

Mao, Jialin
Marinac-Dabic, Danica
Marks, Leonard
Marks, Michelle
Marler, John
Marsh, Erica
Marsolo, Keith
Martino, Martin
Marx, Robert
Master, Sundeep
Matheny, Michael
Maughan, Tom
Maxwell, Larry
McClure, Timothy
McComb, Jan
McLaren, Alexander
Medina, Mike
Mege, Diane
Mehendale, Shilpa
Mehran, Roxana
Mek, Oki
Melkerson, Mark
Meltzer, Andrew
Menyhei, Gabor
Miller, Lisa
Millin, Courtney
Milsom, Jeffrey
Minaei, Behnaz
Mitchell, Kristi

Mitchell-Magaldi, Donna

Mizushima, Tsunekazu
Moalli, Pamela
Mokni, Moncef
Momose, Kota
Montgomery, Jeffrey
Morabito, Julia
Morales, Pablo
Morcos, Manal
Mori, Masaki
Morioka, Michina
Morrissey, Kevin

Moulakakis, Konstaninos

Affiliation

American College of Obstetricians and Gynecologists
Cleveland Clinic

Case Network

American Joint Replacement Registry
University of California, Los Angeles
U.S. Food & Drug Administration
Scoliosis and Spine Associates
University of Granada

Cook Medical

U.S. Food & Drug Administration
First Databank

Medtronic

Allergan

IQVIA

Baylor University

U.S. Food & Drug Administration
Massachusetts General Hospital

U.S. Food and Drug Administration
Uppsala University

Weill Cornell Medicine

U.S. Food & Drug Administration
University of California, Los Angeles
Setting Scoliosis Straight

Food and Drug Administration
University of Michigan

Duke University

Lehigh Valley Health Network
Hospital for Special Surgery
Intuitive Surgical

Vanderbilt

DePuySynthes

Inova Health Systems

Weill Cornell Medicine

Minerva Surgical

Medicines and Healthcare Products Regulatory Agency
Zimmer Tether

Timone Hospital

Intuitive Surgical

Mount Sinai Hospital

U.S. Department of Health and Human Services
U.S. Food & Drug Administration
Weill Cornell Medicine

University of Pécs

U.S. Food & Drug Administration
U.S. Food & Drug Administration
Weill Cornell Medicine

U.S. Food & Drug Administration
Avalere

BD-Bard

Osaka University

American Urogynecologic Society
University Hospital Farhet Hached
Weill Cornell Medicine

University of Michigan

U.S. Food & Drug Administration
U.S. Food & Drug Administration
Bayer

Osaka University

Shimane Prefectural Central Hospital
Weill Cornell Medicine

Rutgers University

Page 92 of 113



Name

Mraz, Paul
Muhlestein, Brent
Mullen, Erin

Myers, Evan
Nakajima, Kentaro
Nakajima, Kiyokazu
Namba, Robert
Nandakumar, Govind
Natarajan, Shyam
Navarro, Ron

Ness, Gregory
Nguyen, Hao
Nichol, Graham
Nicholson, Wanda
Nielsen, Joseph
Nitti, Victor

Nolan, Brian
Normand, Sharon-Lise
Nowell, Benjamin
O'Boyle, Amy

Ocke Reis, Paulo
Oduyebo, Titilope
Ohno-Machado, Lucila
Ohtsu, Hiroshi
Ojeda, Lahila
Olson, Molly
O'Neill, Allison
Osborne, Nicholas
Padmanabhan, Priya
Palmer, Sarah
Panox, Elizabeth
Pappas, Gregory
Paraiso, Marie
Parkinson, Rosalind
Parsons, J. Kellogg
Patel, Bakul

Paul, Subroto
Paxton, Liz

Peat, Raquel

Pena, Carlos

Perry, Robert
Persenaire, Maarten
Philips, Bart
Philips, James
Pisters, Louis
Polascik, Thomas
Porter, Martyn

Posthuma Batalden, Rebecca

Poulose, Benjamin
Prabhu, Ajita

Price, Veronica
Priester, Alan
Prieto-Alhambra, Dani
Prillinger, Julie
Pulliam, Samantha
Pullin, Brian

Pusic, Andrea
Rabben, Toril

Rafiqi , Abdullah
Raine, June
Ramakrishna, Rohan

Affiliation

ApiFix

Intermountain Healthcare

American Society of Plastic Surgeons
Duke University

NTT Medical Center Tokyo

Osaka University

Kaiser Permanente

Columbia Asia Hospitals Bangalore
Avenda Health

Kaiser Permanente

U.S. Food & Drug Administration
University of California, San Francisco
University of Washington

University of North Carolina

U.S. Food & Drug Administration

Society of Urodynamics, Female Pelvic Medicine & Urogenital Reconstruction
Maine Medical Center

Harvard Medical School

Global Healthy Living Foundation
American Urogynecologic Society

Federal Fluminense University

Centers for Disease Control and Prevention
University of California, San Diego
National Center for Global Health and Medicine
Centers for Medicare & Medicaid Services
Weill Cornell Medicine

U.S. Food & Drug Administration
University of Michigan

Society of Urodynamics, Female Pelvic Medicine & Urogenital Reconstruction
Duke University

U.S. Food & Drug Administration

U.S. Food & Drug Administration
Cleveland Clinic

Parkinson Logistics Associates LLC
University of California, San Diego

U.S. Food & Drug Administration

Weill Cornell Medicine

Kaiser Permanente

U.S. Food & Drug Administration

U.S. Food & Drug Administration
Department of Defense

TelaBio

Medtronic

Franciscan Missionaries Of Our Lady Health System
MD Anderson

Duke University

Wrightington Hospital

American Urogynecologic Society

Ohio State University

Cleveland Clinic

U.S. Food & Drug Administration
University of California, Los Angeles
University of Oxford

Abbott Laboratories

University of North Carolina School of Medicine
U.S. Food and Drug Administration
Harvard Medical School

Oslo University Hospital

Office of the National Coordinator
Medicines and Healthcare products Regulatory Agency
Weill Cornell Medicine

Page 93 of 113



Name

Rardin, Charley
Raska, Melanie
Reardon, Michele
Redan, Jay

Reed, Terrie
Resnic, Frederic
Retherford, Katie
Rewcastle, John
Reynolds, Stuart
Richter, Holly
Rieser, CJ

Ritchey, Mary Beth
Roan, Rachael
Robbins, Susan
Roberts, Jason
Robertson, Cary
Robison, Katina
Romanowski, Christine
Romero, Lucas
Rosen, Mike
Rosinia, Kristina
Ross, Jeff

Ross, Joseph
Rothstein, Zach
Rovner, Eric
Ruckle, Herbert
Rush, Scott

Saad, Ahmed
Sagliocca, Franco
Samdani, Amer
Sangha, Roopina
Santiago-Lastra, Yahir
Sase, Kazuhiro
Scali, Salvatore
Schermerhorn, Marc
Scherr, Douglas
Schiller, Mike
Schleckser, Patricia
Schlegel, Peter
Schmidt, Lisa
Schmitz, Niels-Derrek
Schneider, Darren
Schwartzman, Harriet
Sedrakyan, Art
Segars, James
Seger, Rian
Selander, Kristine
Serrano, Katrina
Setacci, Carlo
Settembre, Nicla
Sewell, Catherine
Shaffer, William
Shahriary, Melanie
Sharma, Sam
Sharp, Howard
Shaya, Fadia
Sheldon, Murray
Shrader, Patricia
Shuren, Jeffrey
Siddiqui, Adnan
Siddiqui, Mohummad

Affiliation

Brown University

Boston Scientific

TMJ Patient Advocate

AdventHealth

Reed McCullough, LLC

Lahey Hospital

CR Bard

Steba Biotech and USC

American Urogynecologic Society
University of Alabama

University of Virginia, MITRE

RTI Health Solutions

National Library of Medicine

Lahey Hospital

U.S. Food & Drug Administration
Duke University Medical Center
Women and Infants Hospital in Rhode Island
Johnson & Johnson/Ethicon

Weill Cornell Medicine

Cleveland Clinic

American Joint Replacement Registry
MicroMatrix

Yale University

AdvaMed

Society of Urodynamics, Female Pelvic Medicine & Urogenital Reconstruction
Loma Linda University Health
Terumo

MedStreaming LLC

Mount Sinai Health System

Shriners Hospital For Children

Henry Ford Health System

Society of Urodynamics, Female Pelvic Medicine & Urogenital Reconstruction
Juntendo University

University of Florida Health

Harvard Medical School

Weill Cornell Medicine

Matrix IT

Johnson & Johnson/Ethicon

Weill Cornell Medicine

TMJ Patient Advocate

Johnson & Johnson/Ethicon

Weill Cornell Medicine

Americas Hernia Society Quality Collaborative
Weill Cornell Medicine

Johns Hopkins University

BD-Bard

Francis Medical

National Institute of Health
University Hospital of Siena
University of Helsinki

U.S. Food & Drug Administration
American Academy of Orthopaedic Surgeons
American Heart Association

Weill Cornell Medicine

University of Utah

Institute for Clinical and Translational Research, University of Maryland
U.S. Food & Drug Administration
Medtronic

U.S. Food & Drug Administration
University of Buffalo

University of Maryland

Page 94 of 113



Name

Sigvant, Birgitta
Silvestri, Angela
Simanowith, Michael
Simoes, Tiessa
Simons, Jessica
Simonyan, Vahan
Singh, Goldy
Sinohara, Katsuto
Skapik, Julia

Skau, Colleen
Skolasky, Richard
Slotwiner, David
Smale, Josh

Smith, Elizabeth
Smith, Scott
Snyder, Brian
Somerman, Martha
Sommers, Katie
Sonn, Geoff

Spies, Jim
Sponseller, Paul
Steger, Brad
Steliac, Marta
Stewart, Elizabeth
Stewart, Thomas
Stiles, Brendon
Stimpson, Susan
Su, Bowdoin
Suarez-Mier, Gabriela
Sui, Xiufen
Svetlikov, Alexei
Szeberin, Zoltan
Taira, Itsuki
Talenfeld, Adam
Taylor, Anna
Tcheng, James
Tcheng, Jimmy
Teng, Xiao
Thatcher, Robert
Thompson, Kweli
Thompson, Matt
Thomson, lan
Thourani, Vinod
Tomes, Madris
Tong, Liyue
Tonohira, Yuko
Toor, Sadaf
Tornetta, Paul
Torosyan, Yelizaveta
Trinh, Quoc-Dien
Tsuruta, Masashi
Tucker, Keith
Ulisney, Karen
Unger, Julie
Uppuluri, Nagesh
van de Graaf, Floyd
Van Velthoven, Roland
Varosy, Paul
Vega, Dora
Velezis, Marti
Vemulapalli, Sreekanth

Affiliation

Uppsala University

Stryker

American College of Cardiology
Medtronic

University of Massachusetts
WHISE/Emblema

Profound Medical

University of California, San Francisco
Cognitive Medicine

American Urogynecologic Society
Johns Hopkins University

Weill Cornell Medical College - New York Presbyterian Hospital
CR Bard

Acell

Office of the Assistant Secretary for Planning and Evaluation
Harvard University

National Institute of Health
American Society of Plastic Surgeons
Stanford School of Medicine
Georgetown University

Johns Hopkins University

Zimmer Biomet

U.S. Food & Drug Administration
Mayo Clinic

Vanderbilt University

Weill Cornell Medicine

Novant Health, Inc.

Allergan

U.S. Food & Drug Administration
Centers for Medicare & Medicaid Services
Sokolov Clinical Hospital
Semmelweis University

Shimane Prefectural Central Hospital
Weill Cornell Medicine

U.S. Food & Drug Administration
Duke University

Duke University

West China Hospital, Sichuan University
4C Medical Technologies

Medtronic

Endologix

University of Otago

MedStar Health

Device Events

Epidemiologist at U.S. Food & Drug Administration
Weill Cornell Medicine

U.S. Food & Drug Administration
Boston Medical Center

U.S. Food & Drug Administration
Brigham and Women's Hospital

Keio University

Orthopaedic Data Evaluation Panel
U.S. Food & Drug Administration
U.S. Food & Drug Administration
Medtronic

Erasmus University Medical Center
Bordet Cancer Institute, Brussels
Department of Veterans Affairs

U.S. Food & Drug Administration
U.S. Food & Drug Administration
Duke University Medical Center

Page 95 of 113



Name

Venable, Sateria
Venermo, Maarit
Verheyden, Charles
Vitale, Michael
Viviano, Charles
Voorhorst, Paul
Wadzinski, Jim
Wang, Grace
Wang, Ziqiang
Ward, John
Warner, Lizette
Weber, Stephen
Wei, Mingtian
West, Melissa
White, Roseann
Whiteman, Maura
Wiedmeier, Kirk
Wigger, Pius
Wilgus, Rebecca
Williams, Erin
Williams, Mary
Williams, Scott
Willis, Debi
Willson, Elizabeth
Wilson, Natalia
Wilson, Ricki
Winchester, Kendra
Wirtshafter, Amery
Wise, Heather
Wisman, Craig
Wittebols, Kristel
Woodle, Carole
Wysock, James
Yakushiji, Hiromi
Yamaguchi, Shigeki
Yanagisawa, Kiminori
Yang, Wen

Yao, Hong-wei
Yeo, Heather
Yesha, Yelena
Yoon, Sung
Young, Melissa
Zhang, Ke

Zhang, Shumin
Zheng, Xiaolin
Zhou, Qi

Zinnert, Michelle
Zuckerman, Diana
Zusterzeel, Robbert

Affiliation
Fibroid Foundation
Helsinki University Central Hospital

Baylor Scott & White Cosmetic Surgery Center

Columbia University

U.S. Food & Drug Administration
Johnson & Johnson

Society for Vascular Surgeons
University of Pennsylvania

West China Hospital, Sichuan University
MD Anderson

Philips

U.S. Food & Drug Administration

West China Hospital, Sichuan University
Kidney Health Initiative

your3rdopinion

Centers for Disease Control and Prevention
Duke University

Kantonsspital Winterthur

Duke University

The MITRE Corporation

Duke University

Cook Medical

MyLinks

Society of Interventional Radiology
Arizona State University

Vizient

BD-Bard

Urological Consultants of Florida

TMJ Concepts

BD-Bard

Medtronic

U.S. Department of Veterans Affairs
New York University

Oita University Hospital

Saitama University Medical Center
Osaka University

West China Hospital, Sichuan University
Beijing Friendship Hospital

Weill Cornell Medicine

University of Maryland, Baltimore County
U.S. Food & Drug Administration
Boston Scientific

M2S Inc.

Johnson & Johnson

U.S. Food and Drug Administration
BCBS Maine

American Urogynecologic Society
National Center for Health Research

National Evaluation System for health Technology Coordinating Center

Page 96 of 113



APPENDIX II - MDEPINET
LIST OF SELECTED
PUBLICATIONS

Page 97 of 113



APPENDIX II - MDEpiNet List of Selected
Publications

1.

10.

11.

12.

13.

14.

15.

Columbo JA, Martinez-Camblor P, O'Malley AJ, Suckow BD, Hoel AW, Stone DH, Schanzer A, Schermerhorn ML,
Sedrakyan A, Goodney PP; Society for Vascular Surgery’s Vascular Quality Initiative. Long-term Reintervention After
Endovascular Abdominal Aortic Aneurysm Repair. Ann Surg. 2019 Jul 8. doi:10.1097/SLA.0000000000003446. [Epub
ahead of print] PubMed PMID: 31290764.

Gross MD, Sedrakyan A, Bianco FJ, Carroll PR, Daskivich TJ, Eggener SE, Ehdaie B, Fisher B, Gorin MA, Hunt B, Jiang
H, Klein EA, Marinac-Dabic D, Montgomery JS, Polascik TJ, Priester AM, Rastinehad AR, Viviano CJ, Wysock JS, Hu
JC. Study of Prostate Ablation Related Energy Devices (SPARED) Collaboration: Patient Selection for Partial Gland
Ablation in Men with Localized Prostate Cancer. J Urol. 2019 May 30:101097JU0000000000000357. doi:
10.1097/JU.0000000000000357.

Mao J, Guiahi M, Chudnoff S, Schlegel P, Pfeifer S, Sedrakyan A. Seven-Year Outcomes After Hysteroscopic and
Laparoscopic Sterilizations. Obstet Gynecol. 2019 Feb;133(2):323-331. doi: 10.1097/A0G.0000000000003092.

Riel HC, Debus ES, Schwaneberg T, Sedrakyan A, Kolbel T, Tsilimparis N, Larena-Avellaneda A, Behrendt CA. Gender
disparities in fenestrated and branched endovascular aortic repair. Eur J Cardiothorac Surg. 2019 Feb 1;55(2):338-344.
Doi: 10.1093/ejcts/ezy249.

Baskin KM, Mermel LA, Saad TF, Journeycake JM, Schaefer CM, Modi BP, Vrazas JI, Gore B, Drews BB, Doellman D,
Kocoshis SA, Abu-Elmagd KM, Towbin RB; Venous Access: National Guideline and Registry Development
(VANGUARD) Initiative Affected Persons Advisory Panel. Evidence-Based Strategies and Recommendations for
Preservation of Central Venous Access in Children. JPEN J Parenter Enteral Nutr. 2019 Apr 21. doi: 10.1002/jpen.1591.
[Epub ahead of print]

Columbo JA, Sedrakyan A, Mao J, Hoel AW, Trooboff SW, Kang R, Brown JR, Goodney PP. Claims-based surveillance
for reintervention after endovascular aneurysm repair among non-Medicare patients. J Vasc Surg. 2019 Mar 25. pii: S0741-
5214(19)30066-7. doi: 10.1016/j.jvs.2018.11.031. [Epub ahead of print]

Zacharias N, Wang GJ, Sedrakyan A, Columbo JA, Boyle JR, Goodney PP. Using the Idea, Development, Exploration,
Assessment, Long-Term Study Framework for Devices (Ideal-D) to Better Understand the Evolution of Evidence
Surrounding Fenestrated Abdominal Aortic Endovascular Grafts. Ann Vasc Surg. 2019. PMID: 31009709.

Martinez-Camblor P, Mackenzie T, Staiger DO, Goodney PP, O’Malley AJ. Adjusting for Bias Introduced by Instrumental
Variable Estimation in the Cox Proportional Hazards Model. Biostatistics. 2019;20(1):80-96. PMID: 29267847.

Wang LJ, Ergul EA, Mohebali J, Goodney PP, Patel VI, Conrad MF, Eagleton MJ, Clouse WD. The Effect of Combining
Coronary Bypass with Carotid Endarterectomy in Patients with Unrevascularized Severe Coronary Disease. J Vasc Surg.
2019. PMID: 30850293.

Wang LJ, Ergul EA, Mohebali J, Goodney PP, Patel VI, Conrad MF, Eagleton MJ, Clouse WD. Regional Variation in Use
and Outcomes of Combined Carotid Endarterectomy and Coronary Artery Bypass. J Vasc Surg. 2019. PMID: 30922761.

Wang LJ, Ergul EA, Conrad MF, Malas MB, Kashyap VS, Goodney PP, Patel VI, Clouse WD. Addition of Proximal
Intervention to Carotid Endarterectomy Increases Risk of Stroke and Death. J Vasc Surg. 2019;69(4):1102-10. PMID:
30553728.

Zarkowsky DS, Hicks CW, Bostock IC, Malas MB, Goodney PP. Extending Endovascular Aneurysm Repair to More
Patients without Better Outcomes. J Vasc Surg. 2019;69(5):1412-20 el. PMID: 30497862.

Komshian S, Farber A, Patel VI, Goodney PP, Schermerhorn ML, Blazick EA, Jones DW, Rybin D, Doros G, Siracuse JJ.
Patients with End-Stage Renal Disecase Have Poor Outcomes after Endovascular Abdominal Aortic Aneurysm Repair. J
Vasc Surg. 2019;69(2):405-13. PMID: 29945838.

Columbo JA, Martinez-Camblor P, MacKenzie TA, Kang R, Trooboff SW, Goodney PP, O’Malley AJ. A Comparative
Analysis of Long-Term Mortality after Carotid Endarterectomy and Carotid Stenting. J Vasc Surg. 2019;69(1):104-9.
PMID: 29914828; PMCID: 6295272.

Columbo JA, Kang R, Hoel AW, Kang J, Leinweber KA, Tauber KS, Hilla R, Ramkumar N, Sedrakyan A, Goodney PP.
A Comparison of Reintervention Rates after Endovascular Aneurysm Repair between the Vascular Quality Initiative
Registry, Medicare Claims, and Chart Review. J Vasc Surg. 2019;69(1):74-9 e6. PMID: 29914838; PMCID: 6481637.

Page 98 of 113



16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Clouse WD, Boitano LT, Ergul EA, Kashyap VS, Malas MB, Goodney PP, Patel VI, Conrad MF. Contralateral Occlusion
and Concomitant Procedures Drive Risk of Non-Ipsilateral Stroke after Carotid Endarterectomy. Eur J Vasc Endovasc Surg.
2019;57(5):619-25. PMID: 30940430.

Dimick JB, Sedrakyan A, McCulloch P. The IDEAL Framework for Evaluating Surgical Innovation: How It Can Be Used
to Improve the Quality of Evidence. JAMA Surg. 2019 Jun 5. doi: 10.1001/jamasurg.2019.0903. [Epub ahead of print]
PubMed PMID: 31166583.

Behrendt CA, Debus ES, Schwaneberg T, Rie HC, Dankhoff M, Makaloski V, Sedrakyan A, Kélbel T. Predictors of
bleeding or anemia requiring transfusion in complex endovascular aortic repair and its impact on outcomes in health
insurance claims. J Vasc Surg. 2019 May 27. pii: S0741-5214(19)30989-9. doi: 10.1016/j.jvs.2019.02.059. [Epub ahead of
print] PubMed PMID: 31147140.

Sharma SK, Momose K, Sedrakyan A, Sonoda T, Sharaiha RZ. Endoscopic stabilization device evaluation using IDEAL
framework: A quality improvement study. Int J Surg. 2019 Mar 5;67:18-23. doi: 10.1016/j.1jsu.2019.02.010. [Epub ahead
of print] PubMed PMID: 30849526.

Mao J, Etkin CD, Lewallen DG, Sedrakyan A. Creation and Validation of LinkageBetween Orthopedic Registry and
Administrative  Data  Using Indirect Identifiers. J Arthroplasty. 2019  Jun;34(6):1076-1081.e0.  doi:
10.1016/j.arth.2019.01.063. Epub 2019 Feb 2. PubMed PMID: 30803801.

Baber JT Jr, Mao J, Sedrakyan A, Connolly PH, Meltzer AJ. Impact of provider characteristics on use of endovenous
ablation procedures in Medicare beneficiaries. J Vasc Surg Venous Lymphat Disord. 2019 Mar;7(2):203-209.¢el. doi:
10.1016/j.jvsv.2018.09.012. Epub 2019 Jan 9. PubMed PMID: 30638873.

Salemi A, Sedrakyan A, Mao J, Elmously A, Wijeysundera H, Tam DY, Di Franco A, Redwood S, Girardi LN, Fremes SE,
Gaudino M. Individual Operator Experience and Outcomes in Transcatheter Aortic Valve Replacement. JACC Cardiovasc
Interv.2019 Jan 14;12(1):90-97. doi: 10.1016/j.jcin.2018.10.030. Epub 2018 Dec 12. PubMed PMID: 30553706

Hirst A, Philippou Y, Blazeby J, Campbell B, Campbell M, Feinberg J, Rovers M, Blencowe N, Pennell C, Quinn T, Rogers
W, Cook J, Kolias AG, Agha R, Dahm P, Sedrakyan A, McCulloch P. No Surgical Innovation Without Evaluation:
Evolution and Further Development of the IDEAL Framework and Recommendations. Ann Surg. 2019 Feb;269(2):211-
220. doi: 10.1097/SLA.0000000000002794. PubMed PMID: 29697448.

Majithia A, Matheny ME, Paulus JK, Marinac-Dabic D, Robbins S, Ssemaganda H, Hewitt K, Ponirakis A, Loyo-Berrios
N, Moussa I, Drozda J, Normand SL, Resnic FS. Comparative Safety of Aspiration Thrombectomy Catheters Utilizing
Prospective, Active Surveillance of the NCDR CathPCI Registry. Circ Cardiovasc Qual Outcomes. 2019
Feb;12(2):¢004666. doi: 10.1161/CIRCOUTCOMES.118.004666. PubMed PMID: 30764652.

Westcott RJ, Tcheng JE. Artificial Intelligence and Machine Learning in Cardiology. JACC Cardiovasc Interv. 2019 Jul
22;12(14):1312-1314. doi: 10.1016/j.jcin.2019.03.026.

Slotwiner DJ, Abraham RL, Al-Khatib SM, Anderson HV, Bunch TJ, Ferrara MG, Lippman N, Serwer GA, Steiner PR,
Tcheng JE, Varma N, Wilkoff BL.HRS White Paper on interoperability of data from cardiac implantable electronic devices
(CIEDs). Heart Rhythm. 2019 May 8. pii: S1547-5271(19)30433-3. doi: 10.1016/j.hrthm.2019.05.002.

Chughtai B, Sedrakyan A, Thomas D, Mao J, Eilber KS, Clemens JQ, Anger JT. No increased risk of carcinogenesis with
mesh-based hernia repairs. Am J Surg. 2018 Sep;216(3):481-486. doi: 10.1016/j.amjsurg.2017.11.037. Epub 2017 Dec 6.

Mao J, Jorm L, Sedrakyan A. Trends in Use of Risk-Reducing Mastectomy in a Context of Celebrity Decisions and Media
Coverage: An Observational Study in the United States and Australia. Health Serv Res. 2018 Aug;53 Suppl 1:2682-2695.
doi: 10.1111/1475-6773.12774. Epub 2017 Sep 25.

Chughtai B, Thomas D, Sun T, Sedrakyan A. Failures of Sacral Neuromodulation for Incontinence. JAMA Surg. 2018 May
1;153(5):493-494. doi: 10.1001/jamasurg.2017.6093. No abstract available.

Resnic FS, Matheny ME. Medical Devices in the Real World. N Engl J Med. 2018 Feb 15;378(7):595-597. (PMID:
29443668)

Govindarajulu US, Goldfarb D, and Resnic FS. Real data applications of learning curves in cardiac devices and procedures”
J Med Stat Info. 2018, 6(2):

Govindarajulu US, Bedi S, Kluger A, and Resnic FS. Survival analysis of hierarchical learning curves in assessment of
cardiac device and procedural safety. Stat Med. 2018 (In Press)

Jones WS, Krucoff MW, Morales P, Wilgus RW, Heath AH, Williams MF, Tcheng JE, Marinac-Dabic JD, Malone ML,
Reed TL, Fukaya R, Lookstein R, Handa N, Aronow HD, Bertges DJ, Jaff MR, Tsai TT, Smale JA, Zaugg MJ, Thatcher
RJ, Cronenwett JL. Registry Assessment of Peripheral Interventional Devices (RAPID) - Registry Assessment of

Page 99 of 113



34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

Peripheral Interventional Devices Core Data Elements. Circ J. 2018 Jan 25;82(2):316-322. doi: 10.1253/circj.CJ-17-1156.
Epub 2018 Jan 23. Review.

van Leeuwen MT, Falster MO, Vajdic CM, Crowe PJ, Lujic S, Klaes E, Jorm L, Sedrakyan A. Reoperation after breast-
conserving surgery for cancer in Australia: statewide cohort study of linked hospital data. BMJ Open. 2018 Apr
10;8(4):¢020858. doi: 10.1136/bmjopen-2017-020858.

Columbo JA, Martinez-Camblor P, MacKenzie TA, Staiger DO, Kang R, Goodney PP, O'Malley AJ. Comparing Long-
term Mortality After Carotid Endarterectomy vs Carotid Stenting Using a Novel Instrumental Variable Method for Risk
Adjustment in Observational Time-to-Event Data. JAMA Netw Open. 2018 Sep 7;1(5):¢181676. doi:
10.1001/jamanetworkopen.2018.1676. Erratum in: JAMA Netw Open. 2018 Oct 5;1(6):e184055.

Golan R, Bernstein A, Sedrakyan A, Daskivich TJ, Du DT, Ehdaie B, Fisher B, Gorin MA, Grunberger I, Hunt B, Jiang
HH, Kim HL, Marinac-Dabic D, Marks LS, McClure TD, Montgomery JS, Parekh DJ, Punnen S, Scionti S, Viviano CJ,
WeiJT, Wenske S, Wysock JS, Rewcastle J, Carol M, Oczachowski M, Hu JC. Development of a Nationally Representative
Coordinated Registry Network for Prostate Ablation Technologies. J Urol. 2018 Jun;199(6):1488-1493. doi:
10.1016/j.juro.2017.12.058. Epub 2018 Jan 4.

DeMartino RR, Huang Y, Mandrekar J, Goodney PP, Oderich GS, Kalra M, Bower TC, Cronenwett JL, Gloviczki
P.External validation of a 5-year survival prediction model after elective abdominal aortic aneurysm repair. J Vasc Surg.
2018 Jan;67(1):151-156.e3. doi: 10.1016/j.jvs.2017.05.104. Epub 2017 Aug 12. PMID: 28807385.

Osborne Z, Hanson K, Brooke BS, Schermerhorn M, Henke P, Faizer R, Schanzer A, Goodney P, Bower T, DeMartino
RR; Vascular Quality Initiative. Variation in Transfusion Practices and the Association with Perioperative Adverse Events
in Patients Undergoing Open Abdominal Aortic Aneurysm Repair and Lower Extremity Arterial Bypass in the Vascular
Quality Initiative. Ann Vasc Surg. 2018 Jan;46:1-16. Epub 2017 Jul 8. PMID: 28689939 [PubMed - in process]

Ramkumar N, Suckow BD, Brown JR, Sedrakyan A, Cronenwett JL, Goodney PP. Sex-Based Assessment of Patient
Presentation, Lesion Characteristics, and Treatment Modalities in Patients Undergoing Peripheral Vascular Intervention.
Circ Cardiovasc Interv 11 (1), €005749. 1 2018. PMID: 29326151. PMCID In progress.

Wang GJ, Jackson BM, Foley PJ, Damrauer SM, Goodney PP, Kelz RR, Wirtalla C, Fairman RM. National Trends in
Admissions, Repair, and Mortality for Thoracic Aortic Aneurysm and Type B Dissection in the National Inpatient Sample.
J Vasc Surg. 2018;67(6):1649-58. PMID: 29506945.

Wang GJ, Goodney PP, Sedrakyan A. Conceptualizing Treatment of Uncomplicated Type B Dissection Using the Ideal
Framework. J Vasc Surg. 2018;67(2):662-8. PMID: 29389429.

Van Orden K, Farber A, Schermerhorn ML,Goodney PP, Kalish JA, Jones DW, Rybin D, Siracuse JJ, VQI. Local
Anesthesia for Percutaneous Endovascular Abdominal Aortic Aneurysm Repair Is Associated with Fewer Pulmonary
Complications. J Vasc Surg. 2018;68(4):1023-9 e2. PMID: 29602472

Soden PA, Zettervall SL, Deery SE, Hughes K, Stoner MC, Goodney PP, Vouyouka AG, Schermerhorn ML, SVS VQI.
Black Patients Present with More Severe Vascular Disease and a Greater Burden of Risk Factors Than White Patients at
Time of Major Vascular Intervention. J Vasc Surg. 2018;67(2):549-56 3. PMID: 28951156; PMCID: 5794625.

Jones DW, Goodney PP, Eldrup-Jorgensen J, Schermerhorn ML, Siracuse JJ, Kang J, Columbo JA, Suckow BD, Stone DH.
Active Smoking in Claudicants Undergoing Lower Extremity Bypass Predicts Decreased Graft Patency and Worse Overall
Survival. J Vasc Surg. 2018;68(3):796-806 el. PMID: 29523437

Deery SE, Ergul EA, Schermerhorn ML, Siracuse JJ, Schanzer A, Goodney PP, Cambria RP, Patel VI. Aneurysm Sac
Expansion Is Independently Associated with Late Mortality in Patients Treated with Endovascular Aneurysm Repair. J
Vasc Surg. 2018;67(1):157-64. PMID: 28865980; PMCID: 6114145.

Columbo JA, Kang R, Trooboff SW, Jahn KS, Martinez CJ, Moore KO, Austin AM, Morden NE, Brooks CG, Skinner JS,
Goodney PP. Validating Publicly Available Crosswalks for Translating Icd-9 to Icd-10 Diagnosis Codes for Cardiovascular
Outcomes Research. Circ Cardiovasc Qual Outcomes. 2018;11(10):e004782. PMID: 30354571; PMCID: 6501611.

Brooke BS, Beck AW, Kraiss LW, Hoel AW, Austin AM, Ghaffarian AA, Cronenwett JL, Goodney PP. Association of
Quality Improvement Registry Participation with Appropriate Follow-up after Vascular Procedures. JAMA Surg.
2018;153(3):216-23. PMID: 29049809; PMCID: 5885932.

Bostock IC, Zarkowsky DS, Hicks CW, Stone DH, Malas MB, Goodney PP. Outcomes and Risk Factors Associated with
Prolonged Intubation after EVAR. Ann Vasc Surg. 2018;50:167-72. PMID: 29481928.

Mao J, Redberg RF, Carroll JD, Marinac-Dabic D, Laschinger J, Thourani V,Mack M, Sedrakyan A. Association Between
Hospital Surgical Aortic Valve Replacement Volume and Transcatheter Aortic Valve Replacement Outcomes. JAMA
Cardiol. 2018 Nov 1;3(11):1070-1078. doi: 10.1001/jamacardio.2018.3562. PubMed PMID: 30383143.

Page 100 of 113



50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

Behrendt CA, Sedrakyan A, Schwaneberg T, Kdlbel T, Spanos K, Debus ES, RieBHC. Impact of weekend treatment on
short-term and long-term survival after urgent repair of ruptured aortic aneurysms in Germany. J Vasc Surg. 2019
Mar;69(3):792-799.¢2. doi: 10.1016/j.jvs.2018.05.248. Epub 2018 Sep 28. PubMed PMID: 30274942.

Sedrakyan A, Dhruva SS, Sun T, Mao J, Gaudino MFL, Redberg RF. Trends in Use of Transcatheter Aortic Valve
Replacement by Age. JAMA. 2018 Aug 14;320(6):598-600. doi: 10.1001/jama.2018.9938. PubMed PMID: 30039166.

Behrendt CA, RieB HC, Schwaneberg T, Larena-Avellaneda A, Koélbel T, Tsilimparis N, Spanos K, Debus ES, Sedrakyan
A. Incidence, Predictors, and Outcomes of Colonic Ischaemia in Abdominal Aortic Aneurysm Repair. Eur J Vasc Endovasc
Surg. 2018 Oct;56(4):507-513. doi: 10.1016/j.€jvs.2018.06.010. Epub 2018 Jul 20. PubMed PMID: 30037737.

Behrendt CA, Bertges D, Eldrup N, Beck AW, Mani K, Venermo M, Szeberin Z, Menyhei G, Thomson I, Heller G, Wigger
P, Danielsson G, Galzerano G, Lopez C, Altreuther M, Sigvant B, Rie3 HC, Sedrakyan A, Beiles B, Bjorck M, Boyle JR,
Debus ES, Cronenwett J. International Consortium of Vascular Registries Consensus Recommendations for Peripheral
Revascularisation Registry Data Collection. Eur J  Vasc Endovasc Surg. 2018 Aug;56(2):217-237. doi:
10.1016/].ejvs.2018.04.006. Epub 2018 May 30. PubMed PMID: 29776646.

Gaudino M, Benedetto U, Fremes S, Biondi-Zoccai G, Sedrakyan A, Puskas JD, Angelini GD, Buxton B, Frati G, Hare DL,
Hayward P, Nasso G, Moat N, Peric M, Yoo KJ, Speziale G, Girardi LN, Taggart DP. RADIAL Investigators. Radial-
Artery or Saphenous-Vein Grafts in Coronary-Artery Bypass Surgery. N Engl J Med. 2018 May 31;378(22):2069-2077.
doi: 10.1056/NEJMoal716026. Epub 2018 Apr 30. PubMed PMID: 29708851.

Charalel RA, Durack JC, Mao J, Ross JS, Meltzer AJ, Sedrakyan A. Statewide Inferior Vena Cava Filter Placement,
Complications, and Retrievals: Epidemiology and Recent Trends. Med Care. 2018 Mar;56(3):260-265. doi:
10.1097/MLR.0000000000000867. PubMed PMID: 29356721.

Gagnier JJ, Huang H, Mullins M, Marinac-Dabi¢ D, Ghambaryan A, Eloff B, Mirza F, Bayona M. Measurement Properties
of Patient-Reported Outcome Measures Used in Patients Undergoing Total Hip Arthroplasty: A Systematic Review. JBJS
Rev. 2018 Jan;6(1):e2. doi: 10.2106/JBJS.RVW.17.00038. PubMed PMID: 29315123.

Hicks KA, Mahaffey KW, Mehran R, Nissen SE, Wiviott SD, Dunn B, Solomon SD, Marler JR, Teerlink JR, Farb A,
Morrow DA, Targum SL, Sila CA, Thanh Hai MT, Jaff MR, Joffe HV, Cutlip DE, Desai AS, Lewis EF, Gibson CM,
Landray MJ, Lincoff AM, White CJ, Brooks SS, Rosenfield K, Domanski MJ, Lansky AJ, McMurray JJV, Tcheng JE,
Steinhubl SR, Burton P, Mauri L, O'Connor CM, Pfeffer MA, Hung HMJ, Stockbridge NL, Chaitman BR, Temple RJ.
Standardized Data Collection for Cardiovascular Trials Initiative (SCTI). 2017 Cardiovascular and Stroke Endpoint
Definitions for Clinical Trials. J Am Coll Cardiol. 2018 Mar 6;71(9):1021-1034. doi: 10.1016/j.jacc.2017.12.048.

O'Connor CM, Psotka MA, Fiuzat M, Lindenfeld J, Abraham WT, Bristow MR, Canos D, Harrington RA, Hillebrenner M,
Jessup M, Malik FI, Solomon SD, Stockbridge N, Tcheng JE, Unger EF, Whellan DJ, Zuckerman B, Califf RM. Improving
Heart Failure Therapeutics Development in the United States: The Heart Failure Collaboratory. J Am Coll Cardiol. 2018
Jan 30;71(4):443-453. doi: 10.1016/j.jacc.2017.11.048.

Drozda JP, Roach J, Forsyth T, Helmering P, Dummitt B, Tcheng JE. Constructing The Informatics And Information
Technology Foundations Of A Medical Device Evaluation System: A Report From The FDA Unique Device Identifier
Demonstration. Journal of the American Medical Informatics Association, 25(2),2018, 111-120 doi: 10.1093/jamia/ocx041
Advance Access Publication Date: 3 May 2017

Seltzer J, Heise T, Carson P, Canos D, Hiatt JC, Vranckx P, Christen T, Cutlip DE. Use Of Endpoint Adjudication To
Improve The Quality And Validity Of Endpoint Assessment For Medical Device Development And Post Marketing
Evaluation: Rationale And Best Practices. A Report From The Cardiac Safety Research Consortium. American Heart
Journal. Volume 190, August 2017, Pages 76-85. https://doi.org/10.1016/j.ahj.2017.05.009

Chughtai B, Sedrakyan A, Mao J, Thomas D, Eilber KS, Clemens JQ, Anger JT. Challenging the Myth: Transvaginal Mesh
is Not Associated with Carcinogenesis. J Urol. 2017 Oct;198(4):884-889. doi: 10.1016/j.juro.2017.04.099. Epub 2017 May
4.

Hatfield LA, Baugh CM, Azzone V, Normand S-LT. Regulator loss functions and hierarchical modeling for safety decision
making. Medical Decision Making. Jul 2017;37(5): 512-22. doi: 10.1177/0272989X16686767

Abelson JS, Yeo HL, Mao J, Milsom JW, Sedrakyan A. Long-Term Postprocedural Outcomes Of Palliative Emergency
Stenting Vs Stoma In Malignant Large-Bowel Obstruction. JAMA Surg. 2017 May 1;152(5):429-435. doi:
10.1001/jamasurg.2016.5043.

Resnic F, Majithia A, Marinac-Dabic D, Robbins S, Ssemaganda H, Hewitt K, Ponirakis A, Loyos-Berrios N, Moussa I,
Drozda J, Normand SL, Matheny M. Registry-Based Prospective, Active Surveillance of Medical-Device Safety. NEJM.
Published on-line on 1/25/17.

Page 101 of 113



65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

Kramer DB, Reynolds MR, Normand SL, Parzynski CS, Spertus JA, Mor V, Mitchell SL. Nursing Home Use After
Implantable Cardioverter-Defibrillator Implantation in Older Adults: Results from the National Cardiovascular Data
Registry. J Am Geriatr Soc. 2017 Feb;65(2):340-347. doi: 10.1111/jgs.14520. Epub 2016 Nov 7. PubMed PMID:
28198561; PubMed Central PMCID: PMC5325141.

Ross JS, Bates J, Parzynski CS, Akar JG, Curtis JP, Desai NR, Freeman JV, Gamble GM, Kuntz R, Li SX, Marinac-Dabic
D, Masoudi FA, Normand SLT, Ranasinghe I, Shaw RE, Krumholz HM. Can machine learning complement traditional
medical device surveillance? A case-study of dual-chamber implantable cardioverter—defibrillators. Med Devices (Auckl).
2017;10:165-188. DOI: 10.2147/MDER.S138158

Govindarajulu US, Stillo M, Goldfarb D, Matheny ME, Resnic FS. Learning curve estimation in medical devices and
procedures: hierarchical modeling. Stat Med. 2017 Nov 30;36(27): 2764-2785 (PMID: 29110370)

Resnic FS and Majithia A. Postmarket medical Device Safety: Moving Beyond Voluntary Reporting. BMJ Qual Saf.
2017 Oct 9 [ePub] (PMID: 28993440).

Wang GJ, Beck AW, DeMartino RR, Goodney PP, Rockman CB, Fairman RM. Insight into the cerebral hyperperfusion
syndrome following carotid endarterectomy from the national Vascular Quality Initiative. J Vasc Surg. 2017 Feb;65(2):381-
389.e2. PMCID: PMC5865599.

Zettervall SL, Soden PA, Buck DB, Cronenwett JL, Goodney PP, Eslami MH, Lee JT, Schermerhorn ML; Society for
Vascular Surgery Vascular Quality Initiative. Significant regional variation exists in morbidity and mortality after repair of
abdominal aortic aneurysm. J Vasc Surg. 2017 May;65(5):1305-1312. doi: 10.1016/j.jvs.2016.08.110. Epub 2016 Nov 23.
PMID: 27887854 27887854. PMCID: PMC5403586.

Steely AM, Callas PW, Neal D, Scali ST, Goodney PP, Schanzer A, Cronenwett JL, Bertges DJ; Vascular Quality Initiative.
Regional Variation in Postoperative Myocardial Infarction in Patients Undergoing Vascular Surgery in the United States.
Ann Vasc Surg. 2017 Apr;40:63-73. PMID: 27908815. PMCID: PMC5960979.

Suckow BD, Goodney PP, Columbo JA, Kang R, Stone DH, Sedrakyan A, Cronenwett JL, Fillinger MF. National trends
in open surgical, endovascular, and branched-fenestrated endovascular aortic aneurysm repair in Medicare patients. J Vasc
Surg. 2017 Dec 28. pii: S0741-5214(17)32510-7. doi: 10.1016/j.jvs.2017.09.046. PMID: 29290495 PMCID: PMC5970963

Martinez-Camblor P, Mackenzie T, Staiger DO, Goodney PP, O'Malley AJ. Adjusting for bias introduced by instrumental
variable estimation in the Cox proportional hazards model. Biostatistics. 2017 Dec 16. doi: 10.1093/biostatistics/kxx062.
[Epub ahead of print]. PMID: 29267847.

Perri JL, Nolan BW, Goodney PP, DeMartino RR, Brooke BS, Arya S, Conrad MF, Cronenwett JL. Factors affecting
operative time and outcome of carotid endarterectomy in the Vascular Quality Initiative. J Vasc Surg. 2017 Oct;66(4):1100-
1108. doi: 10.1016/j.jvs.2017.03.426. Epub 2017 Jul 14.PMID: 28712813

Mao J, Goodney P, Cronenwett J, Sedrakyan A. Association of Very Low-Volume Practice With Vascular Surgery
Outcomes in New York. JAMA Surg. 2017 Aug 1;152(8):759-766. PMID: 28514469. PMCID: PMC5710501

David RA, Brooke BS, Hanson KT, Goodney PP, Genovese EA, Baril DT, Gloviczki P, DeMartino RR. Early extubation
is associated with reduced length of stay and improved outcomes after elective aortic surgery in the Vascular Quality
Initiative. ] Vasc Surg. 2017 Jul;66(1):79-94.e14. PMID: 28366307.

Jones DW, Schermerhorn ML, Brooke BS, Conrad MF, Goodney PP, Wyers MC, Stone DH; Vascular Quality Initiative.
Perioperative clopidogrel is associated with increased bleeding and blood transfusion at the time of lower extremity bypass.
J Vasc Surg. 2017 Jun;65(6):1719-1728.el. doi: 10.1016/j.jvs.2016.12.102. Epub 2017 Feb 20. PMID: 28222991.

Hoel AW, Faerber AE, Moore KO, Ramkumar N, Brooke BS, Scali ST, Sedrakyan A, Goodney PP. A pilot study for long-
term outcome assessment after aortic aneurysm repair using Vascular Quality Initiative data matched to Medicare claims.
J Vasc Surg. 2017 Sep;66(3):751-759.e1. PMID: 28222989. PMCID: PMC5561525.

Nejim B, Arhuidese [, Rizwan M, Khalil L, Locham S, Zarkowsky D, Goodney P, Malas MB. Concurrent renal artery stent
during endovascular infrarenal aortic aneurysm repair confers higher risk for 30-day acute renal failure. J Vasc Surg. 2017
Apr;65(4):1080-1088. PMID: 28222985. PMCID: PMC5960977.

Hicks CW, Zarkowsky DS, Bostock IC, Stone DH, Black JH 3rd, Eldrup-Jorgensen J, Goodney PP, Malas MB.
Endovascular aneurysm repair patients who are lost to follow-up have worse outcomes. J Vasc Surg. 2017 Jun 2017;
65(6):1625-1635 PMID: 28216362 PMCID: PMC5960980.

Jones DW, Goodney PP, Conrad MF, Nolan BW, Rzucidlo EM, Powell RJ, Cronenwett JL, Stone DH. Dual antiplatelet
therapy reduces stroke but increases bleeding at the time of carotid endarterectomy. J Vasc Surg. 2016; 63(5):1262-1270.€3.
PMID: 26947237.

Page 102 of 113



82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

Meltzer AJ, Sedrakyan A, Connolly PH, Ellozy S, Schneider DB; Vascular Study Group of Greater Risk Factors for
Suboptimal Utilization of Statins and Antiplatelet Therapy in Patients Undergoing Revascularization for Symptomatic
Peripheral Arterial Disease. Ann Vasc Surg. 2018 Jan;46:234-240. doi:10.1016/j.avsg.2017.05.030. Epub 2017 Jun 8.
PubMed PMID: 28602895.

Meltzer AJ, Agrusa C, Connolly PH, Schneider DB, Sedrakyan A. Impact of Provider Characteristics on Outcomes of
Carotid Endarterectomy for Asymptomatic Carotid Stenosis in New York State. Ann Vasc Surg. 2017 Nov;45:56-61. doi:
10.1016/j.avsg.2017.05.015. Epub 2017 May 31. PubMed PMID: 28577790.

Meltzer AJ, Connolly PH, Schneider DB, Sedrakyan A. Impact of surgeon and hospital experience on outcomes of
abdominal aortic aneurysm repair in New York State. J Vasc Surg. 2017 Sep;66(3):728-734.¢2. doi:
10.1016/j.jvs.2016.12.115. Epub 2017 Mar 27. PubMed PMID: 28359718.

Venermo M, Wang G, Sedrakyan A, Mao J, Eldrup N, DeMartino R, Mani K, Altreuther M, Beiles B, Menyhei G,
Danielsson G, Thomson I, Heller G, Setacci C, Bjorck M, Cronenwett J. Editor's Choice - Carotid Stenosis Treatment:
Variation in International Practice Patterns. Eur J Vasc Endovasc Surg. 2017 Apr;53(4):511-519. doi:
10.1016/j.jvs.2017.01.012. Epub 2017 Mar 6. PubMed PMID:28274551.

Chughtai B, Thomas D, Mao J, Eilber K, Anger J, Clemens JQ, Sedrakyan A. Hernia repair with polypropylene mesh is not
associated with an increased risk of autoimmune disease in adult men. Hernia. 2017 Aug;21(4):637-642. doi:
10.1007/510029-017-1591-1. Epub 2017 Feb 23. PubMed PMID: 28233069.

Hoel AW, Faerber AE, Moore KO, Ramkumar N, Brooke BS, Scali ST, Sedrakyan A, Goodney PP. A pilot study for long-
term outcome assessment after aortic aneurysm repair using Vascular Quality Initiative data matched to Medicare claims.
J Vasc Surg. 2017 Sep;66(3):751-759.el. doi: 10.1016/j.jvs.2016.12.100. Epub 2017 Feb PubMed PMID: 28222989;
PubMed Central PMCID: PMC5561525.

Sedrakyan A, Cronenwett JL, Venermo M, Kraiss L, Marinac-Dabic D, Bjérck M. An international vascular registry
infrastructure for medical device evaluation and surveillance. J Vasc Surg. 2017 Apr;65(4):1220-1222. doi:
10.1016/].jvs.2017.01.020. Epub 2017 Feb 17. PubMed PMID: 28222986.

Sedrakyan A, Cronenwett JL, Venermo M, Kraiss L, Marinac-Dabic D, Bjérck M. An International Vascular Registry
Infrastructure for Medical Device Evaluation and Surveillance. Eur J Vasc Endovasc Surg. 2017 Apr;53(4):600-602. doi:
10.1016/j.ejvs.2017.01.002. Epub 2017 Feb 14. PubMed PMID: 28222939.

Forde JC, Chughtai B, Anger JT, Mao J, Sedrakyan A. Role of concurrent vaginal hysterectomy in the outcomes of mesh-
based vaginal pelvic organ prolapse surgery. Int Urogynecol J. 2017 Aug;28(8):1183-1195. doi: 10.1007/s00192-016-
3244-9. Epub 2017 Jan 13. PubMed PMID: 28091710.

Chughtai B, Sedrakyan A, Mao J, Eilber KS, Anger JT, Clemens JQ. Is vaginal mesh a stimulus of autoimmune disease?
Am J Obstet Gynecol. 2017 May;216(5):495.e1-495.e7. doi: 10.1016/j.ajog.2016.12.021. Epub 2016 Dec 26. PubMed
PMID: 28034649.

Sedrakyan A, Dhruva SS, Shuhaiber J. Transcatheter Aortic Valve Replacement in Younger Individuals. JAMA Intern
Med. 2017 Feb 1;177(2):159-160. doi: 10.1001/jamainternmed.2016.8104. PubMed PMID: 28027340.

Chughtai B, Barber MD, Mao J, Forde JC, Normand ST, Sedrakyan A. Association Between the Amount of Vaginal Mesh
Used With Mesh Erosions and Repeated Surgery After Repairing Pelvic Organ Prolapse and Stress Urinary Incontinence.
JAMA Surg. 2017 Mar 1;152(3):257-263. doi: 10.1001/jamasurg.2016.4200. PubMed PMID: 27902825.

Gagnier JJ, Mullins M, Huang H, Marinac-Dabic D, Ghambaryan A, Eloff B, Mirza F, Bayona M. A Systematic Review
of Measurement Properties of Patient-Reported Outcome Measures Used in Patients Undergoing Total Knee Arthroplasty.
J Arthroplasty. 2017 May;32(5):1688-1697.e7. doi: 10.1016/j.arth.2016.12.052. Epub 2017 Jan 10. Review. PubMed
PMID: 28162839.

Paul S, Lee P, Mao J, Issacs AJ, Sedrakyan A. Long Term Survival With Stereotactic Ablative Radiotherapy (SABR)
Versus Thoracoscopic Sublobar Lung Resection In Elderly People: National Population Based Study With Propensity
Matched Comparative Analysis. BMJ. 2016 Jul 8;354:13570. DOI: 10.1136/bm;j.i3570.

Hu JC, Chughtai B, O’Malley P, Halpern JA, Mao J, Scherr DS, Hershman DL, Wright JD, Sedrakyan A. Perioperative
Outcomes, Health Care Costs, and Survival After Robotic-assisted Versus Open Radical Cystecomy: A National
Comparative Effectiveness Study. European Urology. 2016; Jul;70(1):195-202. DOI: 10.1016/j.eururo.2016.03.028.

Hu JC, Laviana A, Sedrakyan A. High-Intensity Focused Ultrasound for Prostate Cancer: Novelty or Innovation?
JAMA. 2016 Jun 28;315(24):2659-60. DOI: 10.1001/jama.2016.5002.

Sedrakyan A, Campbell B, Merino JG, Kuntz R, Hirst A, McCulloh P. IDEAL-D: A Rational Framework for Evaluating
and Regulating the Use of Medical Devices. BMJ. 2016 Jun 9;353:12372. DOI: 10.1136/bmj.i2372.

Page 103 of 113



99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

Reed TL, Levy D, Steen LT, Roach J, Taylor T, Call K, Marion J, Drozda JP. Adverse Event Triggered Event Reporting
For Devices: Report Of A Food And Drug Administration—Supported Feasibility Pilot Of Automated Adverse Event
Reporting. Journal of Clinical Engineering. 2016; 41(2):83-89. DOI: 10.1097/JCE.0000000000000151

Morales JP, Cronenwett J, Thatcher R. Registry Assessment of Peripheral Interventional Devices (RAPID). Endovascular
Today. August 2016: 15 (8): 85-94.

Shuren J, Califf R. Need for a National Evaluation System for Health Technology. JAMA. 2016;316(11):1153-1154.
DOI:10.1001/jama.2016.8708

Jones DW, Goodney PP, Conrad MF, Nolan BW, Rzucidlo EM, Powell RJ, Cronenwett JL, Stone DH. Dual antiplatelet
therapy reduces stroke but increases bleeding at the time of carotid endarterectomy. J Vasc Surg. 2016; 63(5):1262-1270.e3.

Meltzer AJ, Sedrakyan A, Isaacs A, Connolly PH, Schneider DB; Vascular Study Group of Greater New York. Comparative
effectiveness of peripheral vascular intervention versus surgical bypass for critical limb ischemia in the Vascular Study
Group of Greater New York. J Vasc Surg. 2016 May 27. DOI: 10.1016/j.jvs.2016.02.069.

Siracuse JJ, Schermerhorn ML, Meltzer AJ, Eslami MH, Kalish JA, Rybin D, Doros G, Farber A; Vascular Study Group
of New England. Comparison of outcomes after endovascular and open repair of abdominal aortic aneurysms in low-risk
patients. Br J Surg. 2016 Jul;103(8):989-94. doi: 10.1002/bjs.10139.

Beck AW, Sedrakyan A, Mao J, Venermo M, Faizer R, Debus S, Behrendt CA,Scali S, Altreuther M, Schermerhorn M,
Biles B, Szeberin Z, Eldrup N, Danielsson G, Thomson I, Wigger P, Bjorck M, Cronenwett JL, Mani K, on behalf of the
International Consortium of Vascular Registries. Variations in Abdominal Aortic Aneurysm Care: A Report from the
International Consortium of Vascular Registries. Circulation. 2016 Dec; 134(24): 1948-1958. DOL:
10.1161/CIRCULATIONAHA.116.024870

Yeo HL, Isaacs AJ, Abelson JS, Milsom JW, Sedrakyan A. Comparison of Open, Laparoscopic, and Robotic Colectomies
Using a Large National Database: Outcomes and Trends Related to Surgery Center Volume. Dis Colon Rectum. 2016
Jun;59(6):535-42. doi: 10.1097/DCR.0000000000000580.

Yeo HL, Abelson JS, Mao J, Cheerharan M, Milsom J, Sedrakyan A. Minimally invasive surgery and sphincter preservation
in rectal cancer. J Surg Res. 2016 May 15;202(2):299-307. doi: 10.1016/j.jss.2016.01.010.

Wimmer NJ, Secemsky EA, Mauri L, Roe MT, Saha-Chaudhuri P, Dai D, McCabe JM, Resnic FS, Gurm HS, Yeh RW.
Effectiveness of Arterial Closure Devices for Preventing Complications with Percutaneous Coronary Intervention: An
Instrumental Variable Analysis. Circ Cardiovasc Interv. 2016 Apr;9(4). (PMID: 27059685)

Wimmer NJ, Robbins BS, Ssemaganda H, Yang E, Normand SL, Matheny ME, Herz N, Rising J, Resnic FS. Assessing
the cost burden of United States FDA-mandated post-approval studies for medical devices. J Health Care Finance. 2016
Summer (PMID: 28280294)

Drozda JP, Dudley C, Helmering P, Roach J, Hutchison L. The mercy unique device identifier demonstration project:
Implementing point of use product identification in the cardiac catheterization laboratories of a regional health system.
Healthcare. 2016;4(2):116-119.

Torosyan Y, Hu Y, Hoffman S, Luo Q, Carleton B, Marinac-Dabic D. An in silico Framework for Integrating Epidemiologic
and Genetic Evidence with Healthcare applications: ventilation-Related Pneumothorax as a case Illustration. JAMIA. (2016)
23(4):711-720. doi.org/10.1093/jamia/ocw031.

Providéncia R, Kramer D, Pimenta D, Babu GG, Hatfield LA, loannou A, Novak J, Hauser R, Lambiase P. Transvenous
ICD lead performance: A meta-analysis of observational studies. Journal of the American Heart Association,
4(11):e002418, 2016. PMID: 26518666 PMCID: 4845221 doi: 10.1161/JAHA.115.002418.

Hatfield LA, Kramer DB, Volya M, Reynolds M, Normand S-LT. Geographic and temporal variation in implanted electric
devices to treat heart failure. Journal of the American Heart Association, 5:¢003532,2016. doi: 10.1161/JAHA.116.003532.

Kramer D, Reynolds M, Normand S-L, Parzynski C, Spertus J, Mor V, Mitchell S. Hospice use following implantable
cardioverter-defibrillator implantation in older patients: results from the National Cardiovascular Data Registry.
Circulation, 2016, 133:2030-2037

Gomes M, Hatfield LA, Normand S-LT. Handling incomplete correlated continuous and binary outcomes in meta-analysis
of individual participant data. Statistics in Medicine, 35(21):3676-89, 2016. PMID: 27090498 doi: 10.1002/sim.6969.

Reed TL, Drozda JP Jr, Baskin KM, Tcheng J, Conway K, Wilson N, Marinac-Dabic D, Heise T, Krucoff MW. Advancing
medical device innovation through collaboration and coordination of structured data capture pilots: Report from the Medical
Device Epidemiology Network (MDEpiNet) Specific, Measurable, Achievable, Results-Oriented, Time Bound (SMART)
Think Tank. Healthcare (Amst). 2016 Dec 6. pii: S2213-0764(16)30025-2.

Page 104 of 113



117.

118.

119.

120.

121.

122.

123.

124.

125.

126.

127.

128.

129.
130.

131.

132.
133.

Renal dysfunction and the associated decrease in survival after elective endovascular aneurysm repair. Zarkowsky DS,
Hicks CW, Bostock IC, Stone DH, Eslami M, Goodney PP. Journal of vascular surgery. 2016; 64(5):1278-1285.e1. PMID:
27478004. PMCID: PMC5079759.

Wallaert JB, Newhall KA, Suckow BD, Brooke BS, Zhang M, Farber AE, Likosky D, Goodney PP; Vascular Quality
Initiative. Relationships between 2-Year Survival, Costs, and Outcomes following Carotid Endarterectomy in
Asymptomatic Patients in the Vascular Quality Initiative. Ann Vasc Surg. 2016 Aug;35:174-82. doi:
10.1016/j.avsg.2016.01.024. Epub 2016 May 26. PMID: 27236090. PMCID In progress.

Pennell CP, Hirst A, Sedrakyan A, McCulloch PG. Adapting the IDEAL Framework and Recommendations for medical
device evaluation: A modified Delphi survey. Int J Surg. 2016 Apr;28:141-8. doi: 10.1016/].1jsu.2016.01.082. Epub 2016
Feb 11. PubMed PMID: 26876957.

Zeitler EP, Al-Khatib SM, Drozda JP Jr, Kessler LG, Kirtane AJ, Kong DF, Laschinger J, Marinac-Dabic D, Morice MC,
Reed T, Sedrakyan A, Stein KM, Tcheng J, Krucoff MW; MDEpiNet. Predictable and SuStainable Implementation of
National Cardiovascular Registries (PASSION) infrastructure: A think tank report from Medical Device Epidemiological
Network Initiative (MDEpiNet). Am Heart J. 2016 Jan;171(1):64-72.e1-2. doi: 10.1016/j.ahj.2015.07.029. Epub 2015 Jul
30. Review. PubMed PMID: 26699602; PubMed Central PMCID: PMC4692177.

Abelson JS, Spiegel JD, Afaneh C, Mao J, Sedrakyan A, Yeo HL. Evaluating cumulative and annual surgeon volume in
laparoscopic cholecystectomy. Surgery. 2017 Mar;161(3):611-617. doi: 10.1016/j.surg.2016.08.027. Epub 2016 Oct 19.
PubMed PMID: 27771160.

Hu JC, O'Malley P, Chughtai B, Isaacs A, Mao J, Wright JD, Hershman D, Sedrakyan A. Comparative Effectiveness of
Cancer Control and Survival after Robot-Assisted versus Open Radical Prostatectomy. J Urol. 2017 Jan;197(1):115-121.
doi: 10.1016/j.juro.2016.09.115. Epub 2016 Oct 5. PubMed PMID: 27720782; PubMed Central PMCID: PMC5568078.

Sedrakyan A, Campbell B, Graves S, Cronenwett JL. Surgical registries for advancing quality and device surveillance.
Lancet. 2016 Oct 1;388(10052):1358-1360. doi: 10.1016/S0140-6736(16)31402-7. PubMed PMID: 27707478.

Yeo H, Mao J, Abelson JS, Lachs M, Finlayson E, Milsom J, Sedrakyan A. Development of a Nonparametric Predictive
Model for Readmission Risk in Elderly Adults After Colon and Rectal Cancer Surgery. J Am Geriatr Soc. 2016
Nov;64(11):¢125-e130. doi: 10.1111/jgs.14448. Epub 2016 Sep 21. PubMed PMID:27650646.

Pijls BG, Meessen JM, Schoones JW, Fiocco M, van der Heide HJ, Sedrakyan A, Nelissen RG. Increased Mortality in
Metal-on-Metal versus Non-Metal-on-Metal Primary Total Hip Arthroplasty at 10 Years and Longer Follow-Up: A
Systematic Review and Meta-Analysis. PLoS One. 2016 Jun 13;11(6):e0156051. doi: 10.1371/journal.pone.0156051.
eCollection 2016. Review. PubMed PMID: 27295038; PubMed Central PMCID: PMC4905643.

Windle JR, Katz AS, Dow JP Jr, Fry ET, Keller AM, Lamp T, Lippitt A Jr, Paruche MP, Resnic FS, Serwer GA, Slotwiner
DJ, Tcheng JE, Tilkemeier PL, Weiner BH, Weintraub WS. 2016 ACC/ASE/ASNC/HRS/SCAI Health Policy Statement
on Integrating the Healthcare Enterprise. J Am Coll Cardiol. 2016 Sep 20;68(12):1348-64. doi: 10.1016/j.jacc.2016.04.017.

Hall JL, Ryan JJ, Bray BE, Brown C, Lanfear D, Newby LK, Relling MV, Risch NJ, Roden DM, Shaw SY, Tcheng JE,
Tenenbaum J, Wang TN, Weintraub WS; American Heart Association Professional and Public Education and Publications
Committee of the Council on Functional Genomics and Translational Biology; Council on Clinical Cardiology; Council on
Epidemiology and Prevention; Council on Quality of Care and Outcomes Research, and Stroke Council. Merging Electronic
Health Record Data and Genomics for Cardiovascular Research: A Science Advisory From the American Heart Association.
Circ Cardiovasc Genet. 2016 Apr;9(2):193-202. doi: 10.1161/HCG.0000000000000029.

Salzler GG, Meltzer AJ, Mao J, Isaacs A, Connolly PH, Schneider DB, Sedrakyan A. Characterizing the evolution of
perioperative outcomes and costs of endovascular abdominal aortic aneurysm repair. J Vasc Surg. 2015 Nov;62(5):1134-9.
doi: 10.1016/j.jvs.2015.06.138.

American Hospital Association. Why Interoperability Matters. (2015)

Wilson N, Broatch J, Jehn M, Davis C. National Projections Of Time, Cost And Failure In Implantable Device
Identification: Consideration Of Unique Device Identification Use. Healthcare. 2015 Dec; 3(4):196-201. DOI:
10.1016/j.hjdsi.2015.04.003.

Recommendations for a National Medical Device Evaluation System. Stratigically Coordinated Registry Networks to
Bridge Clinical Care and Research. A report from Medical Device Registry Task Force & the Medical Devices
Epidemiology Network. (2015)

FDA Draft Guidance: Adaptive Designs For Medical Device Clinical Studies. Document issued on: May 18, 2015

Brennan JM, Zhao Y, Williams J, O'Brien S, Dokholyan R, Gammie J, Edwards F, Loyo-Berrios N, Canos D, Gross T,
Marinac-Dabic D, Peterson E. Long-Term Clinical Outcomes of Silzone Era St. Jude Medical Mechanical Heart Valves. J
Heart Valve Dis. 2015 Jan;24(1):66-73.

Page 105 of 113



134.

135.

136.

137.

138.

139.

140.

141.

142.

143.

144.

145.

146.

147.

148.

149.

150.

151.

152.

Zusterzeel R, Cafios DA, Sanders WE, Silverman H, MaCurdy TE, Worrall CM, Kelman J, Marinac-Dabic D, Strauss DG.
Comparative Effectiveness of Cardiac Resynchronization Therapy Defibrillators Versus Standard Implantable
Defibrillators in Medicare Patients. 4m J Cardiol. 2015 Jul 1;116(1):79-84. doi: 10.1016/j.amjcard.2015.03.037. Epub 2015
Apr 8

Jalbert JJ, Isaacs AJ, Kamel H, & Sedrakyan A. Clipping and Coiling of Unruptured Intracranial Aneurysms among
Medicare Beneficiaries, 2000 to 2010. Stroke. 2015. doi: 10.1161/STROKEAHA.115.009777

Sedrakyan A, Chughtai B, Mao J. Regulatory warnings and use of surgical mesh in pelvic organ prolapse. JAMA Intern
Med. 2015. doi:10.1001/jamainternmed.2015.6595

Torosyan Y, Kurtz SM, Mihalko WM, Marinac-Dabic D, Rimnac CM. Editorial: arthroplasty devices: registries and
beyond. Clin Orthop Relat Res, 2015 Feb 473(2):403-5

Paul S, Isaacs AJ, Jalbert J, Osakwe NC, Salemi A, Girardi LN, Sedrakyan A. A Population-Based Analysis of Robotic-
Assisted Mitral Valve Repair. The Annals of Thoracic Surgery, 99(5), 1546-1553. (2015): DOL
Http://dx.DOLorg/10.1016/J. Athoracsur.2014.12.043

Mao J, Pfeifer S, Zheng X, Schlegel P, Sedrakyan A. Population-Based Estimates Of The Prevalence Of Uterine Sarcoma
Among Patients with Leiomyomata Undergoing Surgical Treatment. JAMA Surgery, 150(4), 368-370. (2015): DOIL:
10.1001/Jamasurg.2014.3518

Mao J, Pfeifer S, Schlegel P, Sedrakyan A. Safety and Efficacy Of Hysteroscopic Sterilization Compared with Laparoscopic
Sterilization: An Observational Cohort Study. BMJ, 351. (2015): DOI: 10.1136/Bmj.H5162

Ross JS, Blount KL, Ritchie JD, Hodshon B, Krumholz HM. Post-Market Clinical Research Conducted by Medical Device
Manufacturers: A Cross-Sectional Survey. Medical Devices: Evidence and Research. 2015;8:241-249. DOIL:
10.2147/MDER.S82964

Rathi VK, Krumholz HM, Masoudi FA, Ross JS. Characteristics of Clinical Studies Conducted Over the Total Product Life
Cycle of High-Risk Therapeutic Medical Devices Receiving FDA Premarket Approval in 2010 and 2011. J4MA4. 2015;
314(6):604-612. DOI: 10.1001/jama.2015.8761

Kunz LM, Normand S-LT, Sedrakyan A. Meta-Analysis of Rate Ratios with Differential Follow-Up by Treatment Arm:
Inferring Comparative Effectiveness of Medical Devices. Statistics in Medicine, 34(21), 2913-2925. (2015): DOI:
10.1002/Sim.6530

Kunz L, Rose S, Normand S-LT. An Overview of Statistical Approaches for Comparative Effectiveness Research. Methods
in Comparative Effectiveness Research: CRC Press. (2015).

Krucoff MW, Sedrakyan, A, Normand S-LT. Bridging Unmet Medical Device Ecosystem Needs with Strategically
Coordinated Registries Networks. JAMA4, 314(16), 1691-1692. (2015): DOI: 10.1001/Jama.2015.11036

Kramer DB, Hatfield LA, Normand S-LT. Comparative Effectiveness of Cardiac Implantable Electrical Devices. Heart,
101(22), 1773-1775. (2015): DOI: 10.1136/Heartjnl-2015-308295

Kramer DB, Hatfield LA, Mcgrift D, Ellis CR, Gura MT, Samuel M, Retel LK, Hauser RG. Transvenous Implantable
Cardioverter-Defibrillator Lead Reliability: Implications For Postmarket Surveillance. J Am Heart Assoc, 4(6), E001672.
(2015) DOI: 10.1161/Jaha.114.001672

Jones DW, Siracuse JJ, Graham A, Connolly PH, Sedrakyan A, Schneider DB, Meltzer AJ. Safety and Effectiveness of
Endovascular Therapy for Claudication in Octogenarians. Annals of Vascular Surgery, 29(1), 34-41. (2015): DOIL:
Http://Dx.DOL.Org/10.1016/J.Avsg.2014.07.028

Isaacs AJ, Shuhaiber K, Salemi A, Isom OW, Sedrakyan A. National Trends in Utilization and In-Hospital Outcomes of
Mechanical Versus Bioprosthetic Aortic Valve Replacements. The Journal Of Thoracic And Cardiovascular Surgery,
149(5), 1262-1269.E1263. (2015): DOI: Http://Dx.DOIL.Org/10.1016/J.Jtcvs.2015.01.052

Hatfield L, Kramer D, Normand S-LT. Combining Randomized Trial Data to Estimate Heterogeneous Treatment Effects.
MDEpiNet Product. (2015)

Kumar A, Matheny ME, Ho KK, Yeh RW, Piemonte TC, Waldman H, Shah PB, Cope R, Normand SL, Donnelly S,
Robbins S, Resnic FS. The Data Extraction and Longitudinal Trend Analysis Network Study of Distributed Automated
Postmarket Cardiovascular Device Safety Surveillance. Circ Cardiovasc Qual Outcomes. 2015 Jan;8(1)38-46.
(PMID:25491915)

Meeker D, Jiang X, Matheny ME, Farcas C, D'Arcy M, Pearlman L, Nookala L, Day ME, Kim KK, Kim H, Boxwala A,
El-Kareh R, Kuo GM, Resnic FS, Kesselman C, Ohno-Machado L. A system to build distributed multivariate models and
manage disparate data sharing policies: Implementation in the Scalable National Network for Effectiveness Research
(SCANNER). J Am Med Inform Assoc. 2015 Jul 3. (epub ahead of publication) (PMID: 26142423)

Page 106 of 113



153.

154.

155.

156.

157.

158.

159.

160.

161.

162.
163.

164.

165.

166.

167.

168.

169.

170.

FitzHenry F, Resnic FS, Robbins SL, Denton J, Nookala L, Meeker D, Ohno-Machado L, Matheny ME. Creating a
common data model for comparative effectiveness with the Observational Medical Outcomes Partnership. Appl Clin
Informatics 2015 Aug 26;6(3):536-47. (PMID: 26448797)

Drozda JP, Dudley C, Helmering P, Roach J, Hutchison L. The Mercy Unique Device Identifier Demonstration Project:
Implementing Point of Use Product Identification in the Cardiac Catheterization Laboratories of a Regional Health System.
Healthcare. (2015): DOI: Http://Dx.DOI.Org/10.1016/J.Hjdsi.2015.07.002

Chughtai BI, Simma-Chiang V, Lee R, Isaacs A, Te AE, Kaplan SA, Sedrakyan A. Trends and Utilization of Laser
Prostatectomy in Ambulatory Surgical Procedures for the Treatment of Benign Prostatic Hyperplasia in New York State
(2000-2011). J Endourol, 29(6), 700-706. (2015): DOI: 10.1089/End.2014.0692

Chughtai B, Sedrakyan A, Isaacs A, Lee R, Te A, Kaplan S. Long Term Safety of Sacral Nerve Modulation in Medicare
Beneficiaries. Neurourology and Urodynamics, 34(7), 659-663. (2015): DOI: 10.1002/Nau.22618

Chughtai B, Mao J, Buck J, Kaplan S, Sedrakyan A. Use and Risks of Surgical Mesh for Pelvic Organ Prolapse Surgery in
Women in New York State: Population Based Cohort Study. BMJ, 350. (2015): DOI: 10.1136/Bmj.H2685

Caftri G, Banerjee S, Sedrakyan A, Paxton L, Furnes O, Graves S, Marinac-Dabic D. Meta-Analysis of Survival Curve Data
Using Distributed Health Data Networks: Application to Hip Arthroplasty Studies of the International Consortium of
Orthopaedic Registries. Research Synthesis Methods, (2015): DOI: 10.1002/Jrsm.1159

Shuhaiber J, Isaacs AJ, Sedrakyan A. The Effect of Center Volume on In-Hospital Mortality After Aortic and Mitral Valve
Surgical Procedures: A  Population-Based Study. Ann Thorac Surg. 2015 Oct;100(4):1340-6. doi:
10.1016/j.athoracsur.2015.03.098. Epub 2015 Jul 17. PubMed PMID: 26190392.

Sedrakyan A, Isaacs A, Shuhaiber J. Surgeon versus device in aortic valve replacement. J Thorac Cardiovasc Surg. 2015
Jul;150(1):263-4. doi:10.1016/].jtcvs.2015.04.027. PubMed PMID: 26126474.

Hicks KA, Tcheng JE, Bozkurt B, Chaitman BR, Cutlip DE, Farb A, Fonarow GC, Jacobs JP, Jaff MR, Lichtman JH,
Limacher MC, Mahaffey KW, Mehran R, Nissen SE, Smith EE, Targum SL; ACC/AHA TASK FORCE ON CLINICAL
DATA STANDARDS MEMBERS. 2014 ACC/AHA Key Data Elements and Definitions for Cardiovascular Endpoint
Events in Clinical Trials: A Report of the American College of Cardiology/American Heart Association Task Force on
Clinical Data Standards (Writing Committee to Develop Cardiovascular Endpoints Data Standards). J Am Coll Cardiol.
2015 Jul 28;66(4):403-69. doi: 10.1016/j.jacc.2014.12.018.

Barber MD. Mesh Use in Surgery for Pelvic Organ Prolapse. BMJ, 350. (2015): DOI: 10.1136/Bm;j.H2910

Fingar K, Stocks C, Weiss A, Steiner C. Most Frequent Operating Room Procedures Performed in U.S. Hospitals, 2003-
2012. Healthcare Cost and Utilization Projects Statistical Brief #186. 2014 Dec;

Wilson NA, Jehn M, York S, Davis CM. Revision Total Hip And Knee Arthroplasty Implant Identification: Implications
For Use Of Unique Device Identification 2012 AAHKS Member Survey Results. J Arthroplasty. 2014 Feb;29(2):251-5.
DOI: 10.1016/j.arth.2013.06.027.

Rising J, Moscovitch B. The Food and Drug Administration's Unique Device Identification System: Better Postmarket Data
on the Safety and Effectiveness of Medical Devices. JAMA  Intern Med.2014;174(11):1719-1720.
DOI:10.1001/jammainternmed.2014.4195

Tcheng KE, Crowley J, Tomes M, Reed TL, Dudas JM, Thompson KP, Garratt KN, Drozda JP. Unique Device Identifiers
for Coronary Stent Postmarket Surveillance and Research: A Report from The Food and Drug Administration Medical
Device Epidemiology Network Unique Device Identifier Demonstration. American Heart Journal, 168(4), 405-413.E402.
(2014): DOLI: Http://Dx.DOI.Org/10.1016/J.Ahj.2014.07.001

Stea S, Comfort T, Sedrakyan A, Havelin L, Marinelli M, Barber T, Paxton E, Banerjee S, Isaacs AJ, Graves S.
Multinational Comprehensive Evaluation of the Fixation Method Used in Hip Replacement: Interaction with Age In
Context. The Journal of Bone & Joint Surgery, 96(Supplement 1), 42-51. (2014): DOI: 10.2106/Jbjs.N.00463\

Siracuse JJ, Gill HL, Graham AR, Schneider DB, Connolly PH, Sedrakyan A, Meltzer AJ. Comparative Safety of
Endovascular and Open Surgical Repair of Abdominal Aortic Aneurysms in Low-Risk Male Patients. Journal of Vascular
Surgery, 60(5), 1154-1158. (2014): DOI: Http://Dx.DOI.Org/10.1016/J.Jvs.2014.05.018

Sedrakyan A, Romero L, Graves S, Davidson D, De Steiger R, Lewis P, Solomon M, Vial R, Lorimer M. Survivorship Of
Hip And Knee Implants In Pediatric And Young Adult Populations: Analysis Of Registry And Published Data. The Journal
of Bone & Joint Surgery. 96(Supplement 1), 73-78. (2014): DOI: 10.2106/Jbjs.N.00541

Sedrakyan A, Paxton E, Graves S, Love R, Marinac-Dabic D. National and International Postmarket Research and
Surveillance Implementation: Achievements of the International Consortium of Orthopaedic Registries Initiative. The
Journal of Bone & Joint Surgery. 96(Supplement 1), 1-6. (2014): DOI: 10.2106/Jbjs.N.00739

Page 107 of 113



171.

172.

173.

174.

175.

176.

177.

178.

179.

180.

181.

182.

183.

184.

185.

186.

187.

188.

189.

Sedrakyan A, Graves S, Bordin B, Pons M, Havelin L, Mehle S, Cafri G. Comparative Effectiveness of Ceramic-On-
Ceramic Implants In Stemmed Hip Replacement: A Multinational Study of Six National and Regional Registries. The
Journal of Bone & Joint Surgery. 96(Supplement 1), 34-41. (2014). DOI: 10.2106/Jbjs.N.00465

Sedrakyan A. Precarious Innovation of Anti-Infective Coated Devices. The Lancet, 384(9938), 111-113. (2014): DOI:
Http://Dx.DOI.Org/10.1016/S0140-6736(14)60577-8

Romero L, Nieuwenhuijse M, Carr A, Sedrakyan A. Review of Clinical Outcomes-Based Anchors of Minimum Clinically
Important Differences in Hip and Knee Registry-Based Reports And Publications. The Journal of Bone & Joint Surgery,
96(Supplement 1), 98-103. (2014): DOI: 10.2106/Jbjs.N.00464

Paxton E, Caftri G, Havelin L, Stea S, Pallis6 F, Graves S, Sedrakyan A. Risk of Revision Following Total Hip Arthroplasty:
Metal-on-Conventional Polyethylene Compared With Metal-on-Highly Cross-Linked Polyethylene Bearing Surfaces:
International Results from Six Registries. The Journal of Bone & Joint Surgery. 96(Supplement 1), 19-24. (2014): DOI:
10.2106/Jbjs.N.00460

Paul S, Jalbert J, Isaacs AJ, Altorki NK, Isom OW, Sedrakyan A. Comparative Effectiveness of Robotic-Assisted Vs
Thoracoscopic Lobectomy. (2014). Chest, 146(6), 1505-1512. DOI: 10.1378/Chest.13-3032

Paul S, Isaacs AJ, Treasure T, Altorki NK, Sedrakyan A. Long Term Survival with Thoracoscopic Versus Open Lobectomy:
Propensity Matched Comparative Analysis Using Seer-Medicare Database. BMJ, 349. (2014):DOI: 10.1136/Bmj.G5575

Paul S, Campbell B, Meltzer EC, Sedrakyan A. EMCO as an Emergency Medical Countermeasure. The Lancet Respiratory
Medicine, 2(9), 685-687. (2014): DOI: Http://Dx.DOI.Org/10.1016/S2213-2600(14)70166-3

Nieuwenhuijse MJ, Nelissen RGHH, Schoones JW, Sedrakyan A. Appraisal of Evidence Base for Introduction of New
Implants In Hip and Knee Replacement: A Systematic Review of Five Widely Used Device Technologies. BM.J, 349.
(2014): DOLI: 10.1136/Bm;j.G5133

Namba R, Graves S, Robertsson O, Furnes O, Stea S, Puig-Verdi¢ L, Hoeffel D, Cafri G, Paxton E, Sedrakyan A.
International Comparative Evaluation of Knee Replacement with Fixed or Mobile Non-Posterior-Stabilized Implants. The
Journal of Bone & Joint Surgery, 96(Supplement 1), 52-58. (2014): DOI: 10.2106/Jbjs.N.00466

Meltzer EC, Ivascu NS, Acres CA, Stark M, Kirkpatrick JN, Paul S, Sedrakyan A, Fins JJ. Extracorporeal Membrane
Oxygenation in Adults: A Brief Review and Ethical Considerations for Nonspecialist Health Providers and Hospitalists.
Journal of Hospital Medicine, 9(12), 808-813. (2014): DOI: 10.1002/Jhm.2262

Kutcher MA, Brennan JM, Rao SV, Dai D, Anstrom KJ, Mustafa N, Sedrakyan A, Booth ME, Douglas PS, Messenger JC.
Comparative Effectiveness of Drug-Eluting Stents on Long-Term Outcomes in Elderly Patients Treated for In-Stent
Restenosis: A Report from The National Cardiovascular Data Registry. Catheterization and Cardiovascular Interventions,
83(2), 171-181. (2014): DOI: 10.1002/Ccd.25108

Keurentjes J, Christiaan P, Bart G, Van Tol FR, Mentink JF, Mes SD, Schoones JW, Fiocco M, Sedrakyan A, Nelissen RG.
Which Implant Should We Use for Primary Total Hip Replacement? A Systematic Review and Meta-Analysis. The Journal
of Bone & Joint Surgery. 96(Supplement 1), 79-97. (2014): DOI: 10.2106/Jbjs.N.00397

Graves S, Sedrakyan A, Baste V, Gioe TJ, Namba R, Cruz OM, Robertsson O. International Comparative Evaluation of
Knee Replacement with Fixed or Mobile-Bearing Posterior-Stabilized Prostheses. The Journal of Bone & Joint Surgery,
96(Supplement 1), 59-64. (2014): DOL: 10.2106/Jbjs.N.00556

Furnes O, Paxton E, Cafti G, Graves S, Bordini B, Comfort T, Rivas MC, Banerjee S, Sedrakyan A. Distributed Analysis
of Hip Implants Using Six National and Regional Registries: Comparing Metal-On-Metal with Metal-On-Highly Cross-
Linked Polyethylene Bearings in Cementless Total Hip Arthroplasty in Young Patients. The Journal of Bone & Joint
Surgery, 96(Supplement 1), 25-33. (2014): DOI: 10.2106/Jbjs.N.00459

Drozda JP, Smith TR. Medical Device Research at a Regional Health System. Retrieved From Asian Hospital and
Healthcare Management Website (2014)

Dahm P, Sedrakyan A, Mcculloch P. Application of the Ideal Framework to Robotic Urologic Surgery. European Urology,
65(5), 849-851. (2014): DOI: Http://Dx.DOI.Org/10.1016/J.Eururo.2013.11.003

Comfort T, Baste V, Froufe MA, Namba R, Bordini B, Robertsson O, Vafri G, Paxton E, Sedrakyan A, Graves S.
International Comparative Evaluation of Fixed-Bearing Non-Posterior-Stabilized and Posterior-Stabilized Total Knee
Replacements. The Journal of Bone & Joint Surgery, 96(Supplement 1), 65-72. (2014): DOI: 10.2106/Jbjs.N.00462

Chughtai B, Sedrakyan A, Isaacs AJ, Mao J, Lee R, Te A, Kaplan S. National Study of Utilization of Male Incontinence
Procedures. Neurourology and Urodynamics, (2014): DOI: 10.1002/Nau.22683

Chughtai B, Isaacs AJ, Mao J, Lee R, Te A, Kaplan S, Sedrakyan A. Safety of Robotic Prostatectomy Over Time: A National
Study of In-Hospital Injury. Journal of Endourology, 29(2), 181-185. . (2014): DOI: 10.1089/End.2014.0439

Page 108 of 113



190.

191.

192.

193.

194.

195.

196.

197.

198.

199.

200.

201.

202.

203.

204.

205.

206.

Campion TR, Johnson SB, Paxton EW, Mushlin Al, Sedrakyan A. Implementing Unique Device Identification in Electronic
Health Record Systems: Organizational, Workflow, and Technological Challenges. Medical Care, 52(1), 26-31. (2014):
DOI: 10.1097/Mlr.0000000000000012

Ohno-Machado L, Agha Z, Bell DS, Dahm L, Day ME, Doctor JN, Gabriel D, Kahlon MK, Kim KK, Hogarth M, Matheny
ME, Meeker D, Nebeker JR; pSCANNER team. pSCANNER: patient-centered Scalable National Network for
Effectiveness Research. J Am Med Inform Assoc. 2014 Jul-Aug;21(4):621-6.

Banerjee S, Cafri G, Isaacs AJ, Graves S, Paxton E, Marinac-Dabic D, Sedrakyan A. A Distributed Health Data Network
Analysis of Survival Outcomes: The International Consortium of Orthopaedic Registries Perspective. The Journal of Bone
& Joint Surgery, 96(Supplement 1), 7-11. (2014): DOI: 10.2106/Jbjs.N.00642

Allepuz A, Havelin L, Barber T, Sedrakyan A, Graves S, Bordini B, Paxton E. Effect of Femoral Head Size on Metal-On-
HxlIpe Hip Arthroplasty Outcome in A Combined Analysis Of Six National And Regional Registries. The Journal of Bone
& Joint Surgery, 96(Supplement 1), 12-18. (2014): DOI: 10.2106/Jbjs.N.00461

Chughtai B, Sedrakyan A, Thomas D, Mao J, Eilber KS, Clemens JQ, Anger JT. No increased risk of carcinogenesis with
mesh-based hernia repairs. Am J Surg. 2017 Dec 6. pii: S0002-9610(17)31404-6. doi: 10.1016/j.amjsurg.2017.11.037.
[Epub ahead of print] PubMed PMID: 29233526.

Pijls BG, Meessen JMTA, Schoones JW, Fiocco M, van der Heide HJL, Sedrakyan A, Nelissen RGHH. [Increased mortality
in metal-on-metal versus non-metal-on-metal primary total hip arthroplasty at 10 years and longer follow-up: a systematic
review and meta-analysis]. Ned Tijdschr Geneeskd. 2017;161(0):D1162. Dutch. PubMed PMID: 28832291.

Behrendt CA, Sedrakyan A, Riel HC, Heidemann F, Kolbel T, Petersen J, Debus ES. Short-term and long-term results of
endovascular and open repair of abdominal aortic aneurysms in Germany. J Vasc Surg. 2017 Dec;66(6):1704-1711.¢3.
doi:10.1016/5.jvs.2017.04.040. Epub 2017 Aug 7. PubMed PMID: 28780975.

Du DT, McKean S, Kelman JA, Laschinger J, Johnson C, Warnock R, Worrall CM, Sedrakyan A, Encinosa W, MaCurdy
TE, Izurieta HS. Early mortality after aortic valve replacement with mechanical prosthetic vs bioprosthetic valves among
Medicare beneficiaries: a population-based cohort study. JAMA Intern Med. 2014 Nov;174(11):1788-95. doi:
10.1001/jamainternmed.2014.4300. PubMed PMID: 25221895.

Girardi LN, Shavladze N, Sedrakyan A, Neragi-Miandoab S. Safety and efficacy of retrograde cerebral perfusion as an
adjunct for cerebral protection during surgery on the aortic arch. J Thorac Cardiovasc Surg. 2014 Dec;148(6):2927-33. doi:
10.1016/j.jtcvs.2014.07.024. Epub 2014 Jul 30. PubMed PMID: 25173126.

Sanborn TA, Tcheng JE, Anderson HV, Chambers CE, Cheatham SL, DeCaro MV, Durack JC, Everett AD, Gordon JB,
Hammond WE, Hijazi ZM, Kashyap VS, Knudtson M, Landzberg MJ, Martinez-Rios MA, Riggs LA, Sim KH, Slotwiner
DJ, Solomon H, Szeto WY, Weiner BH, Weintraub WS, Windle JR. ACC/AHA/SCAI 2014 health policy statement on
structured reporting for the cardiac catheterization laboratory: a report of the American College of Cardiology Clinical
Quality Committee. J Am Coll Cardiol. 2014 Jun 17;63(23):2591-2623. doi: 10.1016/j.jacc.2014.03.020.

Hendel RC, Bozkurt B, Fonarow GC, Jacobs JP, Lichtman JH, Smith EE, Tcheng JE, Wang TY, Weintraub WS. ACC/AHA
2013 methodology for developing clinical data standards: a report of the American College of Cardiology/American Heart
Association Task Force on Clinical Data Standards. J Am Coll Cardiol. 2014 Jun 3;63(21):2323-34. doi:
10.1016/j.jacc.2013.11.006.

Cook JA, McCulloch P, Blazeby JM, Beard DJ, Marinac-Dabic D, Sedrakyan A. IDEAL framework for surgical innovation
3: randomised controlled trials in the assessment stage and evaluations in the long term study stage. BMJ. 2013 June 18;346.

Wilson NA, Drozda J. Value of Unique Device Identification in the Digital Health Infrastructure. JAMA, 309(20), 2107-
2108. (2013): DOI: 10.1001/Jama.2013.5514

Sedrakyan A, Marinac-Dabic D, Holmes DR. The International Registry Infrastructure For Cardiovascular Device
Evaluation And Surveillance. JAMA, 310(3), 257-259. (2013): DOI: 10.1001/jama.2013.7133

Paul S, Mcculloch P, Sedrakyan A. Robotic Surgery: Revisiting “No Innovation Without Evaluation”. BMJ, 346. (2013):
DOI: 10.1136/Bmj.F1573

Paul S, Andrews W, Nasar A, Port JL, Lee PC, Stiles BM, Sedrakyan A, Altorki NK. Prevalence and Outcomes of Anatomic
Lung Resection for Hemoptysis: An Analysis of The Nationwide Inpatient Sample Database. The Annals Of Thoracic
Surgery, 96(2), 391-398. (2013):DOI: Http://Dx.DOIL.Org/10.1016/J.Athoracsur.2013.03.097

Wimmer NJ, Resnic FS, Mauri L, Matheny ME, Yeh RW. Comparison of transradial versus transfemoral percutaneous
coronary intervention in routine practice: evidence for the importance of “falsification hypotheses” in observational studies
of comparative effectiveness. J Am Coll Cardiol. 2013. Dec 3;62(22):2147-8.

Page 109 of 113



207.

208.

209.

210.

211.

212.

213.

214.

215.

216.

217.

218.

219.

220.

221.

222.

223.

224.

Inacio MS, Paxton EW, Sedrakyan A. A Different Point of View on Sex and Risk of Hip Implant Failure and Failure Rate
in Women—Reply. JAMA Internal Medicine, 173(16) (2013): DOI: 10.1001/Jamainternmed.2013.8129

Inacio MS, Ake CF, Paxton EW, Khatod M, Wang C, Gross TP, Kaczmarek RG, Marinac-Dabic D, Sedrakyan A. Sex and
Risk of Hip Implant Failure: Assessing Total Hip Arthroplasty Outcomes in The United States. JAMA Internal Medicine,
173(6), 435-441. (2013): DOI: 10.1001/Jamainternmed.2013.327

Anderson HV, Weintraub WS, Radford MJ, Kremers MS, Roe MT, Shaw RE, Pinchotti DM, Tcheng JE. Standardized
cardiovascular data for clinical research, registries, and patient care: a report from the Data Standards Workgroup of the
National Cardiovascular Research Infrastructure project. J Am Coll Cardiol. 2013 May 7;61(18):1835-46. doi:
10.1016/j.jacc.2012.12.047.

Gross, TP, Crowley, J. Unique Device Identification in the Service Of Public Health. New England Journal Of Medicine.
2012; 367:1583-1585. DOI: 10.1056/NEJMp1113608

Resnic FS, Normand S-LT. Postmarketing Surveillance Of Medical Devices — Filling in the Gaps. New England Journal
Of Medicine, 366(10), 875-877. (2012): DOI: DOI: 10.1056/Nejmp1114865

Paxton EW, Ake CF, Inacioo MCS, Khatod M, Marinac-Dabic D, Sedrakyan A. Evaluation of Total Hip Arthroplasty
Devices Using a Total Joint Replacement Registry. Pharmacoepidemiology and Drug Safety, 21, 53-59. (2012): DOI:
10.1002/Pds.3228

Normand S-LT, Hatfield L, Drozda J, Resnic FS. Postmarket Surveillance for Medical Devices: America’s New Strategy.
BMJ, 345. (2012): DOI: 10.1136/Bm;j.E6848

Namba RS, Inacio MCS, Paxton EW, Ake CF, Wang C, Gross TP, Marinac-Dabic D, Sedrakyan A. Risk of revision for
fixed versus mobile-bearing primary total knee replacements. The Journal of Bone & Joint Surgery, 94(21), 1929-1935.
(2012): DOI: 10.2106/Jbjs.K.01363

Kunz LM, Yeh RW, Normand S-LT. Comparative Effectiveness Research: Does One Size Fit All? Statistics in Medicine,
31(25), 3062-3065. (2012): DOI: 10.1002/Sim.5482

Franklin PD, Allison JJ, Ayers DC. Beyond Joint Implant Registries: A Patient-Centered Research Consortium for
Comparative  Effectiveness in Total Joint Replacement. JAMA, 308(12), 1217-1218. (2012): DOI:
10.1001/Jama.2012.12568

Resnic FS, Wang TY, Arora N, Vidi VD, Dai D, Foug-Shu O, Matheny ME. Quantifying the learning curve in the use of
a novel vascular closure device: An analysis of the NCDR CathPClI registry. JACC Interv. 2012 Jan;5(1):82-9.

Ohno-Machado L, Bafna V, Boxwala AA, Chapman BE, Chapman WW, Chaudhuri K, Day ME, Farcas C, Heintzman
ND, Jiang X, Kim H, Kim J, Matheny ME, Resnic FS, Vinterbo SA; and the iDASH team. iDASH: integrating data for
analysis, anonymization, and sharing. J Am Med Inform Assoc. 2012 Mar 1;19(2):196-201. Epub 2011 Nov 10.

Vidi VD, Matheny ME, Govindarajulu US, Normand SLT, Robbins SL, Agarwal VV, Bangalore S, Resnic FS. Vascular
Closure Device Failure in Contemporary Practice. JACC Card Interv. 2012 August; 5(8): 837-845.

McCulloch P, Barkun J, Sedrakyan A. IDEAL Collaboration. Implantable device regulation in Europe. Lancet. 2012 Aug
25;380(9843):729. doi:10.1016/S0140-6736(12)61405-6. PubMed PMID: 22920749.

Patel MR, Marso SP, Dai D, Anstrom KJ, Shunk KA, Curtus JP, Brennan JM, Sedrakyan A, Messenger JC, Douglas PS.
Comparative effectiveness of drug-eluting versus bare-metal stents in elderly patients undergoing revascularization of
chronic total coronary occlusions: results from the National Cardiovascular Data Registry, 2005-2008. JACC Cardiovasc
Interv. 2012 Oct;5(10):1054-61. doi:10.1016/j.jcin.2012.05.017. PubMed PMID: 23078736.

Sedrakyan A. Hip resurfacing: a complex challenge for device regulation. Lancet. 2012 Nov 17;380(9855):1720-2. doi:
10.1016/S0140-6736(12)61270-7. Epub 2012 Oct 2. PubMed PMID: 23036898.

Anderson ML, Peterson ED, Brennan JM, Rao SV, Dai D, Anstrom KJ, Piana R, Popescu A, Sedrakyan A, Messenger JC,
Douglas PS. Short- and long-term outcomes of coronary stenting in women versus men: results from the National
Cardiovascular Data Registry Centers for Medicare & Medicaid services cohort. Circulation. 2012 Oct 30;126(18):2190-9.
doi: 10.1161/CIRCULATIONAHA.112.111369. Epub 2012 Sep 17. PubMed PMID: 22988009.

Williams JB, Peterson ED, Brennan JM, Sedrakyan A, Tavris D, Alexander JH, Lopes RD, Dokholyan RS, Zhao Y, O'Brien
SM, Michler RE, Thourani VH, Edwards FH, Duggirala H, Gross T, Marinac-Dabic D, Smith PK. Association between
endoscopic vs open vein-graft harvesting and mortality, wound complications, and cardiovascular events in patients
undergoing CABG surgery. JAMA. 2012 Aug 1;308(5):475-84. doi: 10.1001/jama.2012.8363. PubMed PMID: 22851114;
PubMed Central PMCID: PMC3699197.

Page 110 of 113



225.

226.

227.

228.

229.

230.

231.

232.

233.

234.

235.

236.

237.

238.

239.

240.

241.

242.

243.

Tavris DR, Brennan JM, Sedrakyan A, Zhao Y, O'Brien SM, Peterson ED, Gross TP, Marinac-Dabic D, Horvath KA. Long-
term outcomes after transmyocardial revascularization. Ann Thorac Surg. 2012 Nov;94(5):1500-8. doi:
10.1016/j.athoracsur.2012.05.068. Epub 2012 Jul 25. PubMed PMID: 22835557.

Rising JP, Reynolds IS, Sedrakyan A. Delays and difficulties in assessing metal-on-metal hip implants. N Engl J Med. 2012
Jul 5;367(1):el. doi: 10.1056/NEJMp1206794. Epub 2012 Jun 20. PubMed PMID: 22716934.

Paul S, Nasar A, Port JL, Lee PC, Stiles BC, Nguyen AB, Altorki NK, Sedrakyan A. Comparative analysis of diaphragmatic
hernia repair outcomes using the nationwide inpatient sample database. Arch Surg. 2012 Jul;147(7):607-12.
doi:10.1001/archsurg.2012.127. Erratum in: Arch Surg. 2012 Sep;147(9):804. PubMed PMID: 22430093.

Sedrakyan A. Metal-on-metal failures--in science, regulation, and policy. Lancet. 2012 Mar 31;379(9822):1174-6. doi:
10.1016/S0140-6736(12)60372-9. Epub 2012 Mar 13. PubMed PMID: 22417409.

Sedrakyan A, Paxton EW, Phillips C, Namba R, Funahashi T, Barber T, Sculco T, Padgett D, Marinac-Dabic, D. The
International Consortium of Orthopaedic Registries: Overview and Summary. The Journal of Bone & Joint Surgery,
93(Supplement 3), 1-12. (2011): DOI: 10.2106/jbjs.k.01125

Vidi VD, Matheny ME, Donnelly S, Resnic FS. An evaluation of a distributed medical device safety surveillance system:
the DELTA network study. Contemp Clin Trials. 2011 May; 32(3):309-17.

Bangalore S, Vidi V, Liu C, Shah PB, Resnic FS. Efficacy and Safety of the Nitinol Clip-Based Vascular Closure Device
for Closure of Common Femoral Arterial Cannulation at or near the Bifurcation: A Propensity Score Matched Analysis. J
Invas Card 2011 May;23(5):194-9.

Sedrakyan A, Paxton EW, Marinac-Dabic D. Stages and Tools for Multinational Collaboration: The Perspective from the
Coordinating Center of the International Consortium of Orthopaedic Registries (ICOR). The Journal Of Bone & Joint
Surgery, 93(Supplement 3), 76-80. (2011): DOI: 10.2106/Jbjs.K.01141

Sedrakyan A, Normand S-LT, Dabic S, Jacobs S, Graves S, Marinac-Dabic D. Comparative Evidence Assessment of
Implantable Hip Devices with Different Bearing Surfaces: Systematic Appraisal of Evidence. British Medical Journal, 343,
D7434. (2011): DOIL: 10.1136/Bmj.D7434

Rolfson O, Rothwell A, Sedrakyan A, Chenok KE, Bohm E, Bozic KJ, Garellick G. Use of Patient-Reported Outcomes in
the Context of Different Levels of Data. The Journal of Bone and Joint Surgery. American Volume, 93(Suppl 3), 66-71.
(2011): DOL: 10.2106/Jbjs.K.01021

Vidi VD, Matheny ME, Resnic FS. Post-marketing device safety surveillance. Contemp Clin Trials. 2011 May;32(3);307-
8.

Normand S-LT. Multiple Outcomes and Multiple Sources of Evidence: Best Statistical Practices. Circulation:
Cardiovascular Quality and Outcomes, 4(6), 579-580. (2011): DOI: 10.1161/Circoutcomes.111.963751

Matheny M, Normand S-LT, Gross T, Marinac-Dabic D, Loyo-Berrios N, Vidi V, Resnic F. Evaluation of an Automated
Safety Surveillance System Using Risk Adjusted Sequential Probability Ratio Testing. BMC Medical Informatics and
Decision Making, 11(1), 75. (2011)

Graves SE, Rothwell A, Tucker K, Jacobs JJ, Sedrakyan A. A Multinational Assessment of Metal-On-Metal Bearings in
Hip Replacement. The Journal of Bone & Joint Surgery, 93(Supplement 3), 43-47. (2011): DOI: 10.2106/Jbjs.K.01220

Lyman S, Sedrakyan A, Do H, Razzano R, Mushlin Al Infrequent physician use of implantable cardioverter-defibrillators
risks patient safety. Heart. 2011 Oct;97(20):1655-60. doi: 10.1136/hrt.2011.226282. Epub 2011 Jul 27. PubMed PMID:
21795298.

Sedrakyan A, Marinac-Dabic D, Normand S-LT, Mushlin A, Gross T. A Framework for Evidence Evaluation and
Methodological Issues in Implantable Device Studies. Medical Care, 48(6), S121-S128. (2010): DOI:
10.1097/MLR.0b013e3181d991c4

Resnic FS, Gross TP, Marinac-Dabic D, Loyo-Berrios N, Donnelly S, Normand S-LT, Matheny ME. Automated
Surveillance to Detect Post-Procedure Safety Signals of Approved Cardiovascular Devices. JAMA, 304(18), 2019-2027.
(2010): DOTI: 10.1001/Jama.2010.1633

Normand S-LT, Marinac-Dabic D, Sedrakyan A, Kaczmarek R. Rethinking Analytical Strategies for Surveillance of
Medical Devices: The Case of Hip Arthroplasty. Medical Care, 48(6), S58-S67. (2010): DOI:
10.1097/MlIr.0b013e3181de9cta

Al-Khatib SM, Calkins H, Eloff BC, Packer DL, Ellenbogen KA, Hammill SC, Natale A, Page RL, Prystowsky E, Jackman
WM, Stevenson WG, Waldo AL, Wilber D, Kowey P, Yaross MS, Mark DB, Reiffel J, Finkle JK, Marinac-Dabic D,
Pinnow E, Sager P, Sedrakyan A, Canos D, Gross T, Berliner E, Krucoff MW. Planning the Safety of Atrial Fibrillation
Ablation Registry Initiative (SAFARI) as a Collaborative Pan-Stakeholder Critical Path Registry Model: a Cardiac Safety

Page 111 of 113



244.

245.

Research Consortium "Incubator" Think Tank. Am Heart J. 2010 Jan;159(1):17-24. doi: 10.1016/j.2hj.2009.10.018.
Review. PubMed PMID: 20102862

Chughtai B, Hauser N, Anger J, Asfaw T, Laor L, Mao J, Lee R, Te A, Kaplan S, Sedrakyan A. Trends in surgical
management and pre-operative urodynamics in female medicare beneficiaries with mixed incontinence. Neurourol Urodyn.
2017 Feb;36(2):422-425. doi: 10.1002/nau.22946. Epub 2015 Dec 17. PMID: 26678948

Khatib SM, Calkins H, Eloff BC, Kowey P, Hammill SC, Ellenbogen KA, Marinac-Dabic D, Waldo AL, Brindis RG,
Wilbur DJ, Jackman WM, Yaross MS, Russo AM, Prystowsky E, Varosy PD, Gross T, Pinnow E, Turakhia MP, Krucoff
MW. Developing the Safety of Atrial Fibrillation Ablation Registry Initiative (SAFARI) as a collaborative pan-stakeholder
critical path registry model: a Cardiac Safety Research Consortium "Incubator" Think Tank. Am Heart J. 2010
Oct;160(4):619-26. doi: 10.1016/j.ahj.2010.06.044. Review. PubMed PMID: 20934554.

Page 112 of 113






