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Abstract

The Medical Device Epidemiological Network Initiative (MDEpiNet) is a public-private
partnership between the US Food and Drug Administration (FDA) Center for Devices and
Radiological Health (CDRH) and participating partners. The Predictable and SuStainable
Implementation of National Cardiovascular Registries (PASSION) program is an MDEpiNet-
sponsored program which aims to demonstrate the goals of MDEpiNet by using cardiovascular
medical device registries to bridge evidence gaps across the medical device total product life cycle
(TPLC). To this end, a PASSION Think Tank meeting took place in October 2014 in Silver
Spring, MD, to facilitate discussion between stakeholders about the successes, challenges, and
future novel applications of medical device registries, with particular emphasis on identifying pilot
projects. Participants spanned a broad range of groups including patients, device manufacturers,
regulators, physicians/academicians, professional societies, providers, and payers. The meeting
focus included four areas of cardiovascular medicine intended to cultivate interest in four
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MDEpiNet Disease Specific/Device Specific Working Groups: coronary intervention,
electrophysiology, valvular disease, and peripheral vascular disease. In addition, more general
issues applying to registry-based infrastructure and analytical methodologies for assessing device
benefit/risk were considered to provide context for the Working Groups as PASSION programs
going forward. This article summarizes the discussions at the meeting and the future directions of
the PASSION program.

Introduction

The Medical Device Epidemiological Network Initiative (MDEpiNet) is a public-private
partnership (PPP) including US Food and Drug Administration (FDA) Center for Devices
and Radiological Health (CDRH) and participating partners. 1 The mission and objectives of
the MDEpiNet PPP are focused on advancing the national medical device evaluation and
surveillance infrastructure in concert with the application of novel analytic approaches to
bridge evidence gaps in the medical device life cycle in order to better define device benefit/
risk profiles, refine the pre to post-market evidence balance and ultimately improve patient
outcomes. (Table 1) As a PPP, MDEpiNet promotes broadly inclusive collaboration with a
pre-competitive focus on the medical device evaluation landscape. The goal of pre-
competitive collaboration is to develop tools that advance regulatory science including the
efficiency of regulatory decision making through processes applicable to broad device
classes. Through uniquely partnered perspectives, expertise and resources, the PPP
cultivates a unique environment to address the lack of nationally unified data, build effective
collaborations, and advance methodologies to better synthesize outcomes and device
performance information. MDEpiNet’s historical focus on infrastructure and methodology
and its potential to better use post-market data to streamline pre-market requirements is
particularly timely in the contemporary era of rapid national and international proliferation
of disease and device registries, electronic health records, and data resources. In conjunction
with the escalating engagement in health IT infrastructure across stakeholders in the medical
device ecosystem, this timeliness was central to MDEpiNet’s evolution from its FDA-
sponsored origin to its growth into a more broadly based PPP.

In the midst of such a rapidly changing health care environment, the sense of opportunity
may be undermined by risk aversion in the absence of established predicates and successes.
Thus the Predictable and SuStainable Implementation of National Cardiovascular Registries
Infrastructure (PASSION) program was convened both to discuss some of these issues as
well as to advance pilot projects to promote pragmatic directions.

Medical device registries are generally designed with specific objectives, such as to assess
postmarket device related outcomes or to provide information for quality improvement,
facility and clinician benchmarking, and individual patient risk prediction. PASSION aims
to advance the MDEpiNet mission by exploring how such registries can also inform the
benefit-risk balance of high risk medical devices and decision making throughout the total
product lifecycle (TPLC). The emphasis is enhanced clinical trial infrastructure
development. To achieve this goal, essential principles must be established that can be
applied in both disease and device specific projects. To that end, MDEpiNet held a Think
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Tank meeting in Silver Spring, MD, on October 15, 2014, to discuss the PASSION initiative
and generate momentum for a series of four cardiovascular device and disease specific
registry based Working Groups.* A variety of stakeholders were represented at the meeting
(Appendix 1) including patients, device manufacturers, regulators, clinicians, academics,
professional societies, health care systems, and payers.

The meeting was broadly divided into cardiovascular subspecialty device areas: coronary
intervention, electrophysiology, valvular disease, and peripheral vascular disease. The
syntax of discussions was based on identifying key issues that do and do not work well in
current device registries for evaluative purposes (e.g. barriers to using electronic health
information infrastructure for FDA pre- and post-approval studies) and on identifying near
and long term priorities related to those issues. In addition, participants discussed potential
pilot projects aligned with priority recommendations, where “proof of concept” deliverables
could facilitate the long term changes needed to achieve “better, faster, cheaper” device
evaluation.

General Principles of Registry-Based Cardiovascular Device Evaluation

Aligning Stakeholder incentives & Other Overarching Issues of Registries for CV Device

Evaluation

All stakeholders agree that while the investment of time, money, or other resources may be
necessary, there is benefit in adopting a new model for device evaluation that could
eliminate redundancies, improve information quality, shorten timelines to patient access, and
enhance timely dissemination of newly updated research findings. 2 The directly realized
benefit of such a model varies based on the stakeholders’ particular interests.

Recently, FDA has encouraged collaboration with the Centers for Medicare and Medicaid
Services (CMS) including coverage with evidence development to incentivize the systematic
use of registries for post-market evaluation of newly approved devices. For example, the
coverage decision for implantable cardioverter defibrillators (ICDs) for primary prevention
was contingent on the development of a post-market registry. The National Cardiovascular
Data Registry (NCDR)-ICD Registry was created in response. The FDA has also made some
device approvals (particularly for those products under the Pre-Market Approval [PMA]
regulatory authority) contingent on post-approval studies which, in some instances, are
nested in existing national registries as in the case of Thoratec’s Heartmate Il left ventricular
assist device which underwent post-market surveillance within the Interagency Registry for
Mechanically Assisted Circulatory Support (INTERMACS) Registry. 3 Professional
societies such as the American College of Cardiology (ACC), the Society of Thoracic
Surgeons (STS), and the Society for Vascular Surgery (SVS) have responded to these
initiatives by adapting existing registries or by designing totally new registries (e.g.,
Transcatheter Valve Therapy [TVT] Registry for transcatheter arotic valve replacement
[TAVR] or the Vascular Quality Initiative [VQI] Varicose Vein Registry [VVR]) to fulfill

*Audio recordings are available to the public here: https://collaboration.fda.gov/p997d38ht0g/, https://collaboration.fda.gov/
p7fotvaztp/, https://collaboration.fda.gov/p6mwydkm2wy/
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multiple needs including CMS mandated participation requirements, FDA mandated post-
approval studies, quality improvement initiatives, and other applications.

Meeting participants agreed that strategic incentives or “carrots” would be more effective
long term than CMS and FDA “sticks” for registry development and sustainability.
Investment in a registry could be rewarded through creation of an enduring platform that
makes future device surveillance and/or future pivotal studies more scientifically robust but
easier and less expensive to perform. Importantly, CDRH experience has demonstrated that
clinical data collected as part of a registry can fulfill post-approval study requirements
and/or supplement available data for label expansion of existing devices.3 4 In addition,
FDA and CMS parallel review could leverage high quality registries to improve the pre and
post-market data balance to achieve simultaneous device approval and coverage decisions.
One example of such coordination was in the TAVR space. Ideally such decisions could be
continually informed by post-market evidence development, in alignment with
contemporary concepts of a “learning health system.” ® Such information may also be useful
to private payers and the patients they cover, but historically private payers have not
invested in generating post-market evidence (other than notable exceptions such as Kaiser
Permanente and Blue Cross in some states). Many questions regarding the optimal role of
private payers in such a paradigm remain unanswered.

Predictable business models are also critical for the sustainability of registry-based systems
for device evaluation. To date, individual site fees, industry support, and limited government
seed funding provide the majority of the financial support for device-based registries. The
long term management of costs, especially as government funding decreases over time, is a
key concern for sustaining a device registry. Rules regarding how cost might be allocated
across established manufacturers who have previously contributed to developing and
supporting the registry and new entrants into the space are currently not predictable. In
addition to sharing experience within a device space, sharing of experiences or “lessons
learned” between mature and more fledgling device registry spaces may be beneficial, but
the governance facilitating such interactions is not established. The spirit of collegiality
among PPP participants may be necessary, but is not sufficiently transparent, sustainable or
predictable as a standalone solution.

Moreover, the number and type of stakeholders in device registries may continue to evolve.
For example, as they develop, accountable care organizations (ACOs) may have a
substantial interest in registries designed to interact with electronic health records (EHRS),
and the role of these organizations in providing future support for medical device registries
will evolve. Registries must be nimble enough to adapt to these varying and evolving needs
of stakeholders, but clearly successful examples of device registry efforts along these lines
have not yet emerged.

In addition to industry support of device registries, practicing physicians, hospitals, and non-
physician practitioners and support personnel have provided much of the resources for data
entry as well as fees for data reports. Thus if registries are to serve a dual purpose including
use of data for benefit/risk evaluation, data accuracy and quality are essential. Therefore,
incentivizing and simplifying input of information is critical. Currently, data capture for
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device registries at the site/hospital level is perceived as burdensome. Such burden may
potentially be reduced by better integration of data collection with workflow, including
attention to issues of data accuracy and completeness in the clinical record. Additionally,
physicians will remain dependent on timely bidirectional communication from registries to
receive vital clinical feedback and to justify the investment required for ongoing registry
operations. For instance the Vascular Quality Initiative is an illustration of how registries
providing feedback to sites can lead to improvements in clinical practice. ©

Another case in which feedback to providers is critical is in clinical contexts where
providers have a variety of clinical backgrounds. For example, devices for peripheral
vascular disease are used by radiologists, cardiologists, and vascular and plastic surgeons,
and these different provider groups may adhere to different professional guidelines.
Therefore, practice patterns are likely to vary more than in single profession clinical practice
areas (e.g., coronary intervention) and such variation may impact operator proficiency,
device performance, or both. A device registry may provide an opportunity for physicians to
work together to develop clinical evidence and best practices across specialties and patient
populations. Such cross-specialty cooperation and collaboration is already evident in the
TAVR space in the use of “Heart Teams” to provide multi-specialty assessment of the
patient prior to therapy selection.

Patients also stand to gain both directly and indirectly from the improved use of registries
for studying medical devices. In some disease states (e.g., Duchenne’s muscular dystrophy)
patients have generated and maintained registries.” The same could be done in device-
specific realms. Of note, however, there is huge variability among patients regarding
preferences around the sharing and studying of health information. 8 While most patients are
willing to share their data, they want to know how their data are being used, what progress is
being made, what information is being learned, and how the new information may impact
care. What level of informed consent is warranted relative to how a patient’s data are used as
part of a registry remains controversial. This highlights the need to involve and to effectively
communicate information to all stakeholders including patients while assuring that the
individual privacy of patient data in registries is maintained. 8

In summary, there is growing recognition among stakeholders that there are opportunities
for enhanced safety surveillance and for improved efficiency to achieve the “better, faster,
cheaper” device evaluation goals. The PASSION Think Tank meeting is one embodiment of
that shared vision.

Registries, research, and routine clinical care

With the emerging exception of pragmatic clinical trials® 19, a distinction has developed
between clinical practice and research, leading to many examples where the same data are
entered into clinical records or into case report forms by different staff. Indeed, many
current statutory and regulatory policies govern research and clinical practice separately, or
are at least interpreted as having such intent.

However, in many cases this division seems arbitrary and redundant, and actually inhibits
information accrual about devices over time. For example, a substantial part of clinical
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practice involves the off-label use of devices which may be associated with less well
understood safety and effectiveness profiles, and outcomes from off label use are typically
not captured in a systematic way. On the other hand, all studies in which data are collected
prospectively to examine the safety and effectiveness of a new device (or of an existing
device for a new indication) are considered research, and require ethics committee review,
explicit informed consent and often an investigational device exemption (IDE) from

FDA. 11. 12 “Dyal purpose” registries have the potential to help integrate clinical research
and clinical practice by informing both from a single infrastructure. 13 For example, the
collection and analysis of existing de-identified clinical information from off-label use of
medical devices captured in registries has been “reused” or “repurposed” to inform some
regulatory decisions such as label expansion, as in the case of non-iliofemoral delivery of
the transcatheter aortic valve using the TVT Registry. 4 In addition to some successes, this
early experience has exposed some of the associated ethical, legal, financial, and informatics
challenges of adapting clinical practice data for research and vice versa.

One major division between clinical research and clinical practice is the requirements for
informed consent. In the course of medical practice, explicit consent is routinely obtained
for minor and major procedures regardless of the quality or quantity of the evidence base or
whether the procedure represents an FDA approved use of a device. For example, after
obtaining customary consent, drug eluting coronary stents are routinely used to treat acute
ST-elevation myocardial infarction based on an extensive body of evidence and authoritative
professional guidelines'# even though the only drug eluting stent approved for this
indication is no longer manufactured. In other cases of off label device use in clinical
practice, the evidence base is less established (e.g., use of the LARIAT device for left atrial
appendage occlusion)!®, but the informed consent process may be similarly routine. In
another example, registry data clearly intended to support ongoing evaluations of device
benefit/risk such as for ACC/STS TVT and NCDR ICD registries are collected as quality
data, with no explicit informed consent process. These discrepancies highlight how the
informed consent requirements may seem arbitrary to providers and patients.

However, ethical issues arise when consent is sought for clinical research. For one, there are
differing opinions about the appropriateness of the caring physician seeking consent for
research. This may be heightened in a setting in which physician and/or hospital payment is
contingent on participation in the registry/clinical trial (e.g., ICD implantation for primary
prevention). Such new paradigms of research may require statutory and regulatory changes
which typically take years. Currently, investigators must comply with informed consent
requirements from local institutional review boards (IRBs), the FDA, Department of Health
and Human Services (HHS), institutional policies, etc.; these policies are not always well
aligned, and requirements are not static. 1617 Importantly, there is ambiguity regarding how
to build consent into registries to include consent for possible future “unknown” studies in
which foreseeable risks may not be clear.

Furthermore, there is evidence that when explicit consent is sought, selection bias is
introduced and the resulting population may be fundamentally different than the intended
population. 1819 In some cases waivers or alterations of informed consent may be
applicable especially in the case of “usual” or “standard of” care investigations, but these
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issues are as yet unsettled. 20 A number of efforts are underway by various governmental,
private, and academic groups to address issues of informed consent in clinical, routine, or
standard practice that are outside the scope of the PASSION cardiovascular registries
programs. 9 16.21-25

In addition to ethical issues with informed consent in a registry setting, there are also
concerns related to workflow, culture, and expectations from patients, providers and
hospitals. It is unclear whether research-style informed consent could be efficiently
incorporated into usual practice. 1° Moreover, resistance may be met from busy clinicians
who may not see any direct benefit from participation. If PASSION is successful and dual
purposing of registry data can add an efficiency of single data entry that provides both
quality and outcomes data of interest to patients, the hospital and the practice community,
then this could make the case for direct benefit from the contributing clinical practices with
only modest changes in workload.

Data Standardization

In order to incorporate registry based research into clinical practice, there must be efforts
towards data standardization from both the data element definition and data interoperability
standpoints. One potential way of addressing this would be to standardize a core minimum
data set that is device/disease specific to provide an acceptable level of safety and
effectiveness evaluation. Indeed, there are many data elements common to data collection
forms used in registries and case report forms used in clinical trials (irrespective of device or
even across medical disciplines). There is precedent for the standardization of definitions as
demonstrated by the Academic Research Consortium (ARC) and the ACC/AHA. 24-27
Other coalitions have also managed to standardize definitions for the purposes of moving
towards data interoperability (e.g., INTERMACS and Japanese registry for mechanically
assisted circulatory support [JMACS]).

Improving system interoperability would be a major advance in reducing the cost of
registries. A vision of the future includes seamless interoperability between electronic health
records and registries such that primary clinical data directly populate significant portions of
the registry. However, the vast heterogeneity of information sources and data structures
among current EHRs and registries limits any immediate execution of such a concept at this
stage. Other more limited models that still point to the completely seamless integration
vision can be identified, however. For example, the distributed data network model has been
effectively applied internationally for this purpose (e.g., international collaboration for
surveillance).28: 29. 30 Distributed data networks address data standardization and
interoperability issues through the use of common data models as in FDA’s Sentinel
Initiative, the Observational Health Data Sciences and Informatics program (OMOP), and
the International Consortium of Orthopedic Registries (ICOR). 3132 |n the future, the
incorporation of unique device identifiers (UDI) in EHRs and registries could help further
standardize core device-related information. Work related to UDIs, definition
standardization, and system interoperability is ongoing through a variety of bodies including
the Office of National Coordinator for Health IT, the National Library of Medicine,
professional societies, the American Medical Informatics Association, the Pew Research
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Center, Brookings and others. 33: 34 |f each of these entities proceed independently the end-
product and vision of a seamless medical device infrastructure will be much less likely than
if partnerships such as the MDEpiNet PPP facilitate collaboration. For cardiovascular
devices the PASSION program could potentially coordinate directions similar to other
MDEpiNet initiatives in orthopedics, such as where FDA promoted several demonstration
projects designed to develop a Global Orthopedic Device Classification Library of clinically
meaningful attributes of orthopedic medical devices to supplement the Global Unique
Device Identification Database (GUDID). The ICOR was instrumental in this project to
ensure sufficient granularity of device identification in clinical registries. To date in the
cardiovascular field, another MDEpiNet UDI demonstration project incorporated UDIs into
data flow in a large US hospital system and resulted in the creation of the Supplemental UDI
database of clinically meaningful attributes of coronary stents. 34

Data accuracy, quality, and completeness

Data accuracy, quality and completeness are fundamental to any methodology of medical
device evaluation, and the degree of readiness among data sources relevant to cardiovascular
devices was discussed. In the current registry paradigm the accuracy of data elements is
usually verified through intermittent auditing. For example, in the case of the NCDR, a
recent data audit of selected data comparing data entered into the registry with medical
record source information documented an accuracy of 93%. 3° Traditionally this is separate
from the process of data monitoring common to clinical research, but these responsibilities
could be efficiently blended in settings where national cardiovascular device registries
purposed for hospital-based quality metrics could also be purposed for prospective registry-
based research. The ultimate goal is to achieve integration of EHRs with registries such that
the need for costly auditing is even further minimized. At the present time, however, that
goal is distant.

Concerns were also voiced about the completeness of registry data, especially in regard to
long term longitudinal follow up. Historically, US-based registries have lagged behind
European counterparts since many European vertically integrated healthcare systems are
more easily leveraged to provide longitudinal follow-up. In the US, on the other hand, most
of the well-established cardiovascular registries provide very good procedural detail but
follow up ends with discharge from the index procedure hospitalization. Significant progress
has been made in linking such registries with Medicare claims data for long term endpoints
such as death, stroke, myocardial infarction and rehospitalization. On the other hand there
are very few systematic solutions to link procedural registries and long-term follow up data
sources for the non-Medicare population, apart from a few selected third party payer
registries. Even for Medicare patients, claims data have several limitations. First, most
claims data are transaction oriented which makes it difficult to evaluate long term outcomes
for specific brands or models of devices. While the integration of the UDI into claims
processing is a promising approach to this limitation, this has not yet been implemented.
Second, due to the legal interdiction on the use of personal patient identifiers in the US and
the lack of the UDI in claims data, the linkage is indirect, and therefore must be derived by
algorithm. Third, at present it is limited to diseases and related therapies which primarily or
exclusively affect Medicare eligible patients. Fourth, linkage of any data sources can be very
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costly due to separate costs of procuring the data and the technical expertise and resources
needed to make the linkages. Fifth, Medicare data are generally available after a lag of about
18 months, and the codes that such linkage methods rely on are part of a revenue-based
system rather than a clinical one illustrating that incentives for reimbursement and research
are not always well aligned. Finally, despite a growing Medicare HMO population which
now includes approximately 30% of Medicare beneficiaries3®, Medicare HMO data are not
captured in a way that is directly available to researchers.

In some cases, completeness of registry data represents a tradeoff between inclusiveness and
the burden of data collection. For example, the first version of the TVT Registry data
collection form included over 350 individual data elements to address the varying goals of
multiple stakeholders. The second version reduced the number of data elements by
approximately 10% as a compromise between completeness, work load burden, and
expediency. Further reduction in the number of fields will be guided by data requirements
for risk prediction algorithms, adverse event monitoring, and refinement of benchmarking
and quality improvement needs.

Timeliness and Work Flow Burden

Some features of existing registries are burdensome relative to clinical work flow, and
where added steps are involved time delays may also ensue. Timeliness may be an issue for
processes such as the translation of source information into data per registry specifications,
the linking of registry data with other data sources that include longer-term outcome data,
and in dealing with the bureaucracy of registry governance. Conversely, faster access to
compiled registry data could benefit many stakeholders. For example, timely reports of
adverse events and benchmarked outcomes data to practicing physicians may lead to faster
consensus on best practices and safer and better care for patients. Delay in safety reports can
increase risks to patients and financial exposure of manufacturers as well as potentially
jeopardize public safety. Guidelines regarding how, when, and to whom reports from
registries should be made available to the public are evolving.

From a practical standpoint, if a registry is administered by a third party (i.e., not the device
manufacturer), there must be infrastructure in place to provide timely feedback to
manufacturers while maintaining proprietary data firewalls where necessary. The issue of
timeliness in reporting is made more complicated by the variability in defining timeliness
itself — the pace of device innovation, the pace of regulatory review, the pace of peer review
scientific publication, or the pace of coverage decisions span a broad range.

High priority timelines through the device TPLC for many stakeholders include the time
from early feasibility testing to commercial bedside use, and the time from safety signal
detection (post-market) to signal confirmation and dissemination. Approaches to these
priorities include more routinely aligning the FDA approval and CMS coverage decision
processes, but there are concerns that strategy may not be possible or efficient under current
circumstances. Also, a predefined and/or prospective process of linking registry data to a
longitudinal system of data collection may reduce the delay in obtaining and reporting
longer term outcomes, both for safety surveillance and effectiveness evaluations. Lastly, a
predefined process for the management and escalation of safety issues is critical to the
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ability of a registry-based system to inform manufacturers and regulators with respect to
public health responsibilities.

Statistical and methodological concerns

Just as there is need to innovate in trial design and infrastructure to achieve “better, faster,
cheaper” device evaluations, innovative statistical and methodological procedures are
needed to analyze and report the data. Data standards and requirements may differ based on
the audience — regulators, clinical care providers, payers, patients, etc. In addition, there is
extensive variability in the data contained in registries (and even more in the source
information). Data across different registries may vary in content, definitions, completeness,
design (prospective vs. retrospective, etc.), and types (natural language, claims/billing, etc.)
among other variables. There is currently no one solution for handling this myriad of data
quality issues, however there has been substantial progress in statistical and methodological
science focused on harnessing the power of registries despite the heterogeneity across such
data sources. For example, methods for linking registry data to CMS billing data have been
demonstrated to be usefully accurate. 37 Of note, while CMS is the largest US payer overall
and dominant in some specific device and/or disease areas, this type of linking may exclude
other relevant groups. Moreover, CMS claims and claims data in general, are frequently
inadequate to capture patient outcomes and are imperfect for many “softer” but important
endpoints like quality of life, pain, dementia, and disability.

Innovation and advances in analytical methods (e.g., the use of instrumental variables,
propensity matching, and Bayesian analysis) may also make it possible to use existing data
for device research.38 At present, for instance, it can sometimes be difficult to establish a
control group for device studies. Historical experience has offered one potential solution in
mature device areas (e.g., objective performance criteria), and with more data collected in
registries, historical data can be more powerful and more nimble.3% Another potential use of
prospective registry data is matching at the time of procedural hospitalization to establish
more meaningful comparisons, particularly when randomization is not possible.

In addition to being a source of observational data, registries can also serve as the
infrastructure for prospective clinical trials. The NCDR-PCI Registry was used as the
infrastructure for the Study of Access Site for Enhancement of Percutaneous Coronary
Intervention (SAFE-PCI) for Women study which led to significant efficiencies, including
faster subject enrollment and a reduction in overall trial costs. These experiences will be
applied to the Study of Access site For Enhancing PCI in STEMI (SAFE-STEMI) for
Seniors which will employ the same registry for a prospective randomized controlled study
to support two independent IDE applications.*0 In a parallel effort, the Vascular Quality
Initiative (VQI) will be used as the framework for a randomized clinical trial comparing
open versus endovascular repair of popliteal aneurysms in the OVERPAR trial with a budget
fixed at $10,000/year. 41 The VQI is a distributed network of regional groups that
collaborate in regard to data collection and reporting with the goal of improving quality,
safety, effectiveness, and cost of vascular health. 42 Partnerships between academia,
regulators, professional societies and manufacturers were critical to study design for these
studies and will lead to significant study efficiencies.
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Priorities

With the above major issues in mind, a chief focus of the PASSION Think Tank was to
generate concrete priorities for the near and long term.

Near Term Priorities

First, there must be a sustainable forum for ongoing dialogue between stakeholders for both
device and disease-specific projects as well as those with more general goals. MDEpiNet’s
progression to a PPP and this PASSION Think Tank are steps in that direction. Lessons
learned and best practices in the area of registry-based device surveillance and research need
to be institutionalized and disseminated through these forums, the medical literature, and
other networks in order to reduce duplication of work and advance the field. 43 The work of
industry, not-for-profits, governmental organizations, academia, health systems, and patient
organizations are all relevant to each other. 44-46

Second, in order to achieve momentum, incentives need to be better aligned, and some of
this can be done in the near term. For example, stakeholders can engage very early to align
goals, budgets, timelines, and expectations to ensure that the data collected and reported
meet the needs of stakeholders and to address questions such as: Will the evidence generated
meet the evidence level required for FDA approval decisions? For CMS reimbursement
decisions? For professional society endorsement and integration into best practice
recommendations? For regulatory endorsement outside the US? This may mean more
collaboration between manufacturers in order to support and use similar systems for data
capture, transmission, and maintenance. Even as efforts along these lines move forward,
they also raise important new questions. For instance equity issues need to be addressed — if
a new entrant to a field gains benefits from an existing registry infrastructure built or
supported by the first entrants into a field, issues of fairness may arise. On the other hand, if
an existing device manufacturer has great influence over key areas of registry infrastructure
for that device, then they may have the power to create barriers to entry for new competitive
entrants. In addition, it remains unclear what role drug or biologic stakeholders should play
in device registries when their interests are overlapping. For example, if a device registry for
peripheral vascular intervention is financially supported by a stent manufacturer, what
financial role should the manufacturer of an antiplatelet agent be required to play if that
registry is utilized as the infrastructure for studying that drug? Aligning incentives is critical
to achieving financial sustainability of registries for regulatory, public health, and business
motivations.

Third, patients are currently only minimally engaged in registry development and conduct.
Historically, the good intentions of other stakeholders were seen as a surrogate for actual
patient involvement. It is clear now, however, that patients bring knowledge, perspective
and experience that is unique and may be difficult to anticipate by traditional investigators,
regulators, and other non-patient stakeholders. 47 Opportunities to more closely involve
patients and patient groups in registry design and analysis were repeatedly voiced as a
priority of the course of the PASSION Think Tank. One important way of doing this is to
improve registry capture of endpoints that are important to patients such as quality of life,
disability, cognitive function, and pain. Other stakeholders that could also be better
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represented include: small device companies; EHR and other clinical software vendors;
quality improvement and value analysis professionals; practicing physicians and clinicians
who collect and manage registry data; research coordinators; and medical coders.

Fourth, “proof of concept” projects are essential in order to understand unanticipated pitfalls
and consequences of registry operations and registry-based data analyses. While there are
many issues to be resolved, much progress has been made; pragmatic and applied lessons
learned from pilot projects were broadly considered the fastest and most informative way to
propel the field forward.

Long Term Priorities

The long term vision of device based research involves the seamless integration of electronic
health information that includes UDIs with a fully integrated research infrastructure which
serves to eliminate the historical schism between clinical practice information and clinical
research supporting device evaluation. A unifying lexicon of standardized endpoint
definitions would help move towards such a paradigm in which source documents
effectively serve to auto-populate case report forms. 24 Moreover, once there is a substantial
body of experience with device registries, data from these registries could be used to
develop, validate, and periodically re-calibrate objective performance criteria, risk models,
and other efficient modalities through which new devices could be compared. Significant
operational changes are needed to fully achieve this vision, with change also needed in
healthcare delivery and even in the training of physicians. Small, short term steps and pilot
projects toward this more seamless long term vision were generally endorsed by participants
in the PASSION Think Tank.

Conclusion

Technological innovation in cardiovascular devices is proceeding rapidly. However, the
current resource-intense device approval paradigm in the US is increasingly strained to keep
pace globally, resulting in significant gaps in device approval and availability for US
patients and physicians. Creation of a reusable infrastructure to collect medical device data
throughout the total product lifecycle is an ideal solution for simplifying and streamlining
data collection for regulatory approval and other purposes. As such, leveraging existing
registry infrastructure linked to other electronic data sources and health records has the
potential to offer a high quality, long term, efficient alternative model for medical device
research throughout the total product lifecycle.

The PASSION program can serve as an incubator for projects falling within this alternative
model in which existing national cardiovascular registries serve as the infrastructure to
generate valid scientific evidence to make benefit/risk evaluations and regulatory decisions.
This PASSION Think Tank led to formation of four cardiovascular device working groups
where high quality professional society registries that are specific to each area exist. These
include: the Coronary Stent working group (ACC NCDR Cath-PCI and ACTION
Registries); The Structural Heart working group (STS/ACC TVT Registry, ACC IMPACT
Registry); the Heart Rhythm working group (ACC NCDR ICD registry); and the Peripheral
Vascular and Endovascular working group (SVS/SCAI Vascular Quality Initiative, ACC
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NCDR PVI Registry). A fifth working group will focus on addressing general principles for

ca

rdiovascular device trials and shared infrastructure including governance, interoperability,

contracting, etc., and ongoing issues as they are identified through proof of concept projects
emerging from other working groups. Follow up reports from these working groups
including proof of concept projects are planned for 2015 and beyond.
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Fred Edwards University of Florida

David Feigal Arizona State University, School of Law
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Table 1

MDEpiNet mission, objectives and strategy

Mission:

To bridge evidentiary gaps, to develop datasets and innovative methodological approaches for conducting robust analytic studies to improve
medical device safety and effectiveness understanding throughout the device life cycle.

Objectives:

Improve how medical device information is utilized throughout the life cycle of a device.

Synthesize evidence from pre-market clinical trials, post-approval observational studies, domestic and international registries, medical
claims data, and published literature on how medical devices are used throughout their life cycle.

Develop a conceptual framework for comparative effectiveness that examines relationships between and among medical treatments,
patient outcomes, medical devices, resulting in development of novel study designs and analytical strategies, and application of these
scientific advancements to CDRH regulatory decision making.

Advance the development and testing of new approaches to medical device studies that address the device’s life cycle.

Collaborate as co-authors/peer reviewers to communicate MDEpiNet work results.

Strategy:

Systematically evaluate and integrate evidence of risks and benefits associated with medical devices into regulatory science.

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

Incorporate appropriate study designs, analytical strategies, and regulatory decision making to develop a framework for patient-centered
outcomes in medical device study and regulation.

Develop, test and disseminate innovative methodological approaches and study results in medical device research.

Leverage partner resources and expertise to create a sustainable infrastructure that stakeholders can use to obtain knowledge about
medical devices.

Fully integrate the MDEpiNet infrastructure into CDRH decision making and the systematic evaluation of medical devices.
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