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Overview
Medical devices in the United States are a pillar of a world-class system for medical care. These devices 
range from the infusion pumps that deliver medications to hospitalized patients to lifesaving cardiac valves to 
implanted devices that can restore hearing or vision. Patients rely on the Food and Drug Administration to ensure 
the safety and efficacy of new medical devices. However, recent high-profile failures of these technologies, 
including metal-on-metal hips and implantable cardiac defibrillators, are a reminder that this country lacks a 
robust system for assessing the safety and effectiveness of medical devices once they enter the market. 

In 2012, FDA issued its report “Strengthening Our National System for Medical Device Postmarket Surveillance,” 
which outlines four key steps for creating a national surveillance system that would quickly identify poorly 
performing devices. The system would also generate real-world evidence of the benefits of such technologies of 
devices on the market and support future device development. The four steps are: 

 • Establish a unique device identification system and promote its incorporation into electronic health 
information. 

 • Encourage the development of national and international device registries* for selected products. 

 • Modernize adverse event reporting and analysis.

 • Develop and use new methods for evidence generation, synthesis, and appraisal.1 

In order to inform the implementation of recommendations from FDA’s report, The Pew Charitable Trusts, the 
Blue Cross Blue Shield Association, and the Medical Device Epidemiological Network, or MDEpiNet, Science 
and Infrastructure Center at Weill Cornell Medical College worked together to develop recommendations 
on the use of registries that would improve the nation’s postmarket surveillance system. In the past year, a 
series of facilitated meetings† were convened in which diverse stakeholders (see Appendix A) discussed major 
objectives for optimizing the use of registries that can collect data over time on patients who are exposed to a 
specific medical device or type of device. Registries can support patient care decisions and improve outcomes 
by providing health care professionals with reliable information on the performance of a technology, and can 
highlight factors that affect the data collected, such as patient selection or operator experience. Registries can 
also go further than the premarket trials necessary for FDA approval by allowing for the evaluation of devices in 
wider populations and practice settings.  

*  The terms “registry” and “medical device registry” are used interchangeably in this document. They refer to patient registries that include 
medical device information.

†  This report incorporates the participating stakeholders’ discussion but is not intended to represent a consensus of the participants.

http://www.fda.gov/downloads/AboutFDA/CentersOffices/CDRH/CDRHReports/UCM301924.pdf
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Objectives and recommendations 
This report looks at five objectives and makes recommendations for achieving them. Objectives 1 and 2 provide 
specific recommendations to advance registries for robust postmarket surveillance that could quickly be adopted 
by FDA, registry owners, and other stakeholders. Objectives 3, 4, and 5 approach optimizing the use of registries 
for device surveillance with a longer-term perspective. 

Objective 1: Establish criteria for determining if a registry is the appropriate tool for 
postmarket surveillance.
 • Many factors can influence whether the use of a registry is appropriate, and therefore each should be 

weighed by the public health value or effect on patient care that registry data can provide. In general, factors 
to consider include whether the device or type of device has characteristics that introduce uncertainty 
regarding long-term outcomes, substantial design variation within a class of devices, the potential for clinically 
significant variation in outcomes across populations, operator dependence in the use of the device, or high 
cost compared with the current therapy. 

 • A registry should be initiated only when the research questions cannot be answered by existing resources 
within the postmarket surveillance system or can be answered more efficiently by a registry.

Objectives 1 and 2 provide specific recommendations to advance 
registries for robust postmarket surveillance that can quickly be 
adopted by FDA, registry owners, and stakeholders. Objectives 
3, 4, and 5 approach optimizing the use of registries for device 
surveillance with a longer-term perspective.

Objective 2: Deliver timely, actionable information from registries to all 
stakeholders, including the public. 
 • Findings and reports should be publicly released on a regular basis.

 • The workings of the system—its governance, operations, and financing—should be made publicly available.

 • Registries should provide a clear, reasonable, and responsive process for providing data to outside researchers. 

 • FDA, the Centers for Medicare & Medicaid Services, or CMS, and other stakeholders should encourage the 
preferential use of registries that meet the above criteria for public availability.

Objective 3: Streamline registry data collection through efficiencies that reduce the 
time and cost of reporting.
 • The number of patients followed in a registry should reflect its underlying purpose.

 • Registry data fields should be limited to the data most relevant to the purpose of the registry, and they must 
use standardized definitions.

 • Registries should be coordinated with national efforts to improve quality measure reporting.
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 • Registries should maximize their use of existing data by incorporating unique device identifiers and linking to 
other electronic databases.

Objective 4: Gain additional value from device registries by using them to 
accelerate device innovation and to fulfill other regulatory responsibilities.
 • FDA, manufacturers, patient advocates, and clinical societies should collaborate to develop guidance for the 

use of registries in the support of clinical trials for new products or to expand the uses of existing products.

 • FDA should issue a guidance document describing how manufacturers could use registry participation to fulfill 
regulatory responsibilities other than postmarket surveillance.

Objective 5: Provide clarity for registry owners, providers, and patients by resolving 
varying legal interpretations of the Health Insurance Portability and Accountability 
Act, or HIPAA, privacy rule and the Federal Policy for the Protection of Human 
Subjects, known as the Common Rule, as they apply to registries. 
 • Stakeholder groups should work together to better understand and ultimately reduce unnecessary barriers to 

registry data collection and use.

A robust postmarketing surveillance system that expressly includes device registries can provide information to 
health care providers, payors, industry, and the public to improve patient safety and outcomes. This report will 
examine the elements needed to put such a system in place. 

Photodisc/Getty Images
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Introduction 
When they first entered the market, metal-on-metal hip implants appeared to be the answer for younger patients 
needing a hip replacement. Physicians assumed that the hips would be more wear-resistant than the plastic 
and ceramic versions in use and that they would spare these patients repeated replacement over a lifetime. 
Ultimately, metal-on-metal hip implants failed at a rate two to four times higher than conventional hips2 and 
posed a unique risk of adverse tissue reactions to the metal debris they shed. Unfortunately, the United States 
does not have a system in place to monitor the performance of many approved medical devices, so the metal-on-
metal implants remained in the marketplace amid an emerging pattern of failure. One manufacturer, for example, 
used registry data from Australia and the United Kingdom as the basis for recalling its metal-on-metal implant. 
A strong system for assessing the postmarket performance of devices would have identified problems with the 
metal-on-metal implants in the United States more quickly. 

With the purpose of furthering one of the goals put forward in FDA Center for Devices and Radiological Health’s 
2012 report “Strengthening Our National System for Medical Device Postmarket Surveillance”—promoting 
the development of national and international device registries for selected products—The Pew Charitable 
Trusts, the Blue Cross Blue Shield Association, the Medical Device Epidemiological Network Science and 
Infrastructure Center at Weill Cornell Medical College, and a diverse group of stakeholders convened to develop 
recommendations on the role of registries in improving the nation’s postmarket device surveillance system.

The initial queries posed in the meetings addressed two key issues that are of immediate relevance to FDA’s plan 
for using registries to strengthen device surveillance: 

1. What are the research questions concerning medical devices that are most effectively and appropriately 
answered with registries? 

2. Are there best practices related to the governance of registries and the dissemination of information that can 
support improved patient care and outcomes? 

About this report
Twenty-eight stakeholders representing practitioners, regulators, payors, industry, and patients 
met in 2013 to develop recommendations on the use of registries to improve the nation’s 
postmarket device surveillance system. During this series of meetings—“Future Directions for 
Medical Device Registries: Advancing the State of Medical Device Registries for Postmarket 
Study” (see Appendix A for the participant list and Appendix B for the agendas)—participants 
were asked to provide insights and ideas, find ways to narrow differences on the subject, 
and highlight areas of agreement. They were not asked to reach consensus or to endorse the 
recommendations in the subsequent report.

The participants reviewed an initial draft of the report to confirm that the substance and 
conclusions of the group discussions were accurately represented. The draft was also reviewed 
by several health care policy experts who did not participate in the convenings. 

http://www.fda.gov/downloads/AboutFDA/CentersOffices/CDRH/CDRHReports/UCM301924.pdf
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The consideration of these points informed the first two of five objectives in this report. Dialogue among the 
participants raised additional topics based on lessons learned by organizations that have started and maintained 
registries. Therefore, participants felt that matters pertaining to the long-term sustainability and value of 
registries should be addressed. The other three objectives reflect the longer-term view on optimizing the use of 
registries for device surveillance that came from these discussions.

The need to modernize 
Manufacturers of high-risk medical devices* must receive premarket approval by FDA through an assessment 
of safety and effectiveness.3 The agency generally requires a combination of nonclinical laboratory studies and 
clinical data on the device’s performance before it grants approval. 

Clinical trials for high-risk devices such as cardiac stents or implantable defibrillators often involve a small 
number of patients and a limited amount of time. For example, one study found that premarket cardiovascular 
device trials follow, on average, 308 patients for a median of 365 days (cardiac stent patients were followed for a 
median of 180 days).4 After FDA approves a device, clinicians typically use marketed devices in a broader patient 
population and for longer periods than are entailed in premarket studies. 

Recognizing that there may be problems with devices that were not identified through premarket review, FDA 
has the authority to collect postmarket evidence on the performance of medical devices in clinical use. The two 
main approaches are passive reporting of adverse events, which manufacturers and clinical facilities must do, and 
postmarket studies, which FDA can require of manufacturers. (See Appendix C.)

Recent high-profile device failures have raised concern about the current surveillance system. Examples such 
as the premature failure and metal debris complications of metal-on-metal hip implants and the successive 
episodes of defective leads for implantable cardioverter-defibrillators5 have highlighted the insufficiency of 
existing surveillance mechanisms for quickly detecting and addressing problems.

FDA and other stakeholders currently rely on passive systems—such as reporting of adverse events—to provide 
data on the performance of devices. When questions about an approved device arise, collection of the necessary 
data is hampered because few platforms exist to support investigation. Device registries, established as one of 
the four pillars of FDA’s plan to strengthen the national postmarket surveillance system, are an important tool to 
fill this gap.6

The role of registries 
The Agency for Healthcare Research and Quality defines a registry in general as an “organized system that uses 
observational study methods to collect uniform data (clinical and other) to evaluate specified outcomes for a 
population defined by a particular disease, condition, or exposure, and that serves one or more predetermined 
scientific, clinical, or policy purposes.”7

Similarly, FDA’s National Medical Device Postmarket Surveillance Plan states that a registry is a “system that 
collects and maintains structured records on a specific disease, condition, procedure, or medical product for a 
specific time period and population.”8 

* High-risk devices are categorized as Class III devices. FDA defines these as “those that support or sustain human life, are of substantial 
importance in preventing impairment of human health, or which present a potential, unreasonable risk of illness or injury” to the patient.
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Put more simply, registries collect data on a group of patients treated for a particular medical condition so that 
their outcomes can be assessed over time. They do not specify a treatment or study protocol, and they may be 
stand-alone entities or cover multiple areas. In general, data come in to registries in two ways: they are either 
entered directly or pulled from other electronic sources. 

A registry for medical devices tracks patients whose care has involved a device such as an artificial hip or a 
cardiac stent and gathers data on patient outcomes. Because of the specifics of device and user interaction, 
registries generally need to capture information covering five domains: 

1. Indications for the procedure.

2. Patient characteristics. 

3. Procedure and sometimes physician details. 

4. Device details. 

5. Patient outcomes.

Registries can help track the experience of a broader patient population for a longer period than that which is 
studied in premarket clinical trials. Hip implants, for example, are expected to last 15 to 20 years9 but typically 
require only two years of clinical data for FDA approval.10  

The use of registries internationally and in the United States has demonstrated that the system can provide 
actionable safety information about medical devices on the market. For example, the data from registries have 
been used to:

 • Signal the problem with metal-on-metal hip prostheses.11

 • Evaluate concerns with clotting in left ventricular assist devices.12

 • Demonstrate safety for implantable cardiac defibrillators in athletes.13

 • Evaluate complications after cosmetic breast augmentation.14

Joint replacement registries in Australia and the United Kingdom provided the first alerts of high failure rates 
of metal-on-metal hip implants. The duration and size of these registries, which issue annual reports on 
device performance, provide a rich data source for clinical decision-making. The 2013 report of the Australian 
Orthopaedic Association’s National Joint Replacement Registry tracked more than 799,000 procedures 
performed from September 1999 through December 2012.15 The most recent report of the National Joint 
Registry of England, Wales, and Northern Ireland* included over 1.4 million hip, knee, ankle, shoulder, and elbow 
procedures from April 2003 through March 2013.16 Both registries report clinical outcomes such as implant 
revision rates.

In the United States, large, ongoing registries provide data to specific stakeholders (such as the American College 
of Cardiology’s National Cardiovascular Data Registry, a group of seven established patient registries), but most 
do not deliver early and actionable information to the public. Reasons for this disparity include the fragmented 
nature of the U.S. health care system and the lack of a government entity with a specific mandate in this area. In 
addition, device registries are maintained for use by large health systems—the Department of Veterans Affairs 
or Kaiser Permanente—or by those with specific interests such as clinical specialty societies or manufacturers. 

*  The registry was known as the National Joint Registry of England and Wales until 2013, when Northern Ireland joined it.
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Existing registries such as these, however, have the potential to become 
a solid pillar of the national surveillance system for devices because they 
have formed the foundation for data collection. (See Appendix C for more 
information on a selection of U.S. registries.) 

In addition, the recent addition to the national surveillance system—the 
unique device identifier, or UDI—has the potential of being a primary 
source of data for a national device registry. Under the rule finalized 
by FDA in September 2013,17 every manufacturer must place a UDI on 
the product label for each device it sells. The UDI system, which will 
be phased in over several years, is expected to significantly improve 
medical device safety by providing faster identification of adverse events 
associated with devices and leading to more efficient recalls. The UDI 
could be used by FDA with its Sentinel surveillance system to proactively 
query databases—in particular, administrative and insurance claims 
databases—to locate potential safety issues. In addition, the UDI can 
strengthen the role of registries in postmarket surveillance.

How FDA plans to use registries
FDA’s national surveillance strategy emphasizes the importance of 
medical device registries. However, the plan also makes it clear that 
the agency will not be running registries or mandating their existence: 
FDA can require postmarket studies in general but cannot specify the 
study design. Rather, “FDA envisions continuing to help facilitate the 
creation of registries.”18 Private registries, such as the American College of 
Cardiology’s National Cardiovascular Data Registry, will play a key role in 
this process.

FDA has announced the creation of a Medical Device Registry Task 
Force to operate under the Medical Device Epidemiological Network, or 
MDEpiNet, a public-private partnership launched by the agency in 2010 
as a forum for addressing general issues that apply to the regulation of 
medical devices.19 Two of the charges of the task force are:

 • “Identify priority medical device types for which the establishment of a 
longitudinal registry is of significant public health importance.”

 • “Define registry governance and data quality practices that promote 
rigorous design, conduct, analysis, and transparency to meet 
stakeholder needs.”

This report is intended to inform the work of FDA’s postmarket 
surveillance plan, MDEpiNet, and the affiliated registry task force.

The unique 
device identifier 
system, which 
will be phased 
in over several 
years, is expected 
to significantly 
improve medical 
device safety by 
providing faster 
identification of 
adverse events 
associated with 
devices and leading 
to more efficient 
recalls.

http://www.fda.gov/MedicalDevices/ScienceandResearch/EpidemiologyMedicalDevices/MedicalDeviceEpidemiologyNetworkMDEpiNet/default.htm
http://www.fda.gov/MedicalDevices/ScienceandResearch/EpidemiologyMedicalDevices/MedicalDeviceEpidemiologyNetworkMDEpiNet/default.htm
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Objectives and recommendations for device registries in a 
national surveillance system
This report explores five objectives necessary to implement FDA’s plan for using registries to strengthen device 
surveillance. The format of each section includes the objective, a brief discussion of the rationale for the policy 
decision, and recommendations for next steps. Objectives 1 and 2 have specific recommendations that can 
quickly be adopted by FDA, registry owners, and stakeholders to advance registries for robust postmarket 
surveillance. Objectives 3, 4, and 5 take a longer-term view on optimizing the use of registries.

Objective 1: Establish criteria for determining if a registry is the appropriate tool for 
postmarket surveillance.
The appropriate tool for postmarket surveillance of a device depends on the nature of the question and whether 
other available resources can address the issue. 

For example, examining the long-term performance of a device could be accomplished by following the patients 
enrolled in the premarket trials for a longer period. In such a case, a registry might be appropriate if the premarket 
cohort is too small to detect adverse events of interest or for obtaining postmarket information in other 
populations that were excluded from the marketing approval trials, such as patients with comorbidities.

There is no fixed number of outstanding questions that constitute a threshold for establishing a registry. Rather, 
each question should be weighted by the public health value or effect on patient care that registry data can 
provide. In some cases, just one unanswered clinical question might justify the use of a registry, but the argument 
for a medical device registry becomes more compelling with each additional outstanding clinical question. Similar 
considerations inform the decision to end a registry; rarely will it be justifiable or affordable to maintain a registry 
in perpetuity.

Recommendation 1.1: Weigh the following criteria:

 • The device utilizes new technology with characteristics for which the safety and effectiveness are not well 
understood. 

Technological advances that result in innovative, first-of-a-kind devices may come to the market with higher 
uncertainty about long-term consequences than devices that represent incremental improvements. Postmarket 
surveillance is imperative when there is potential for unintended serious consequences. For example, the clinical 
trials for bronchial thermoplasty showed that the device lessened the frequency of asthma attacks by reducing 
airway smooth muscle with an acceptable level of safety, but the long-term effect of such ablation is not 
completely understood and can be fully delineated only with extended follow-up in larger numbers of patients.20 
In this case, a registry could be the appropriate tool.

Long-term observation of implanted devices is also a likely role for registries. Premarket studies typically assess 
the performance of an implanted device such as a cardiovascular stent or prosthetic joint for one to two years. 
However, some devices are implanted for a decade or more. A registry could be the mechanism for additional 
assessment. 

 • The device type has substantial design variation. 

As illustrated by the example of metal-on-metal hip implants, significant variation in outcomes can emerge 
when there are many types of a device or changes in the design of a particular device occur over time. A registry 
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that captures the outcomes of these various devices would allow for a comparative assessment of performance. 
Robust evidence of outlier performance (good or bad) should inform clinical practice.

To assess the consequences of design variations, all devices should be reported in the same registry created 
specifically for the purpose of comparative analysis. Meaningful assessment depends on the registry having the 
data necessary to make adjustments to reflect use in similar populations. Maintenance of separate registries 
increases costs, causes logistical difficulties in combining data, and raises methodological uncertainties as to the 
comparability of the data collected. 

 • The performance of the device may have clinically significant variation across the population or in a significant 
subpopulation.

Registry data can identify subpopulations in which the benefit-risk profile differs. Procedural outcomes may vary 
among men and women or among older and younger patients. In general, women have higher bleeding rates 
and procedural morbidity and mortality than men. Although women may experience more risk and less benefit 
from medical devices, they are often underrepresented in clinical trials.21 Further, if a device is expected to have 
significant uptake among those over age 65, but older populations were not well-represented in the premarket 
studies, the registry can collect information on this large population. 

The example of vascular closure devices, which are used to seal the puncture site in the artery left by catheters 
used in endovascular procedures, illustrates concerns about the ability to generalize trial results. Published 
evidence from large studies assessed the safety and effectiveness of the devices for cardiology procedures,22 but 
little data existed about the rate of complications in interventional radiology procedures, such as needle biopsies 
and radiofrequency ablation of tumors. When anecdotal reports of complications began to raise concern, the 
Cardiovascular and Interventional Radiological Society of Europe developed a registry to assess routine use of 
these devices for interventional radiology.23 A total of 28 centers from 10 countries enrolled 1,107 patients (no 
inclusion or exclusion criteria) in eight months. Analyses of the registry data concluded that the use of closure 
devices in interventional radiology procedures was safe, with a low incidence of serious complications.

 • The procedure’s outcome is highly dependent on operator performance.

Patient outcomes with a device can be affected by operator skill, training, and experience. Therefore, data 
collected from a wide range of providers and facilities presents a more complete picture of overall device 
performance than can be gleaned in a small trial with a few highly trained investigators. 

For example, the National Cardiovascular Data Registry–Implantable Cardioverter-Defibrillator Registry was 
used to study implantable cardioverter defibrillator, or ICD, implants performed by more than 4,000 physicians. 
Researchers examined the relationship between physicians’ annual implantation volume and in-hospital 
complications. The study showed that physicians who implanted more ICDs had lower rates of procedural 
complications and in-hospital mortality, independent of hospital procedure volume, physician specialty, and 
ICD type.24 Cases such as these illustrate that registry findings on operator dependence can be used to develop 
interventions to improve care. For example, use of a device might be restricted to high-volume centers, or existing 
training programs might be improved.

 • The total cost of the device is substantially higher compared with current therapy.

When an expensive device enters the market, it invariably elicits concern as to whether the benefit is sufficient 
to justify the increased cost. Registry findings can inform decisions of payors and hospitals on the acquisition and 
utilization of expensive new devices.
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Recommendation 1.2: A registry should be initiated only when the research questions cannot be 
answered by existing resources within the postmarket surveillance system or can be answered more 
efficiently by a registry.

A significant investment of resources is required to initiate and maintain registries. Thus a registry should be 
undertaken only when existing information sources, such as ongoing international trials or extended follow-up of 
the investigational cohort, are not capable of answering the outstanding postmarket questions. 

Objective 2: Deliver timely, actionable information from registries to all 
stakeholders, including the public.
Currently, many registries in the United States are privately maintained, with access to data limited to the 
sponsoring organization. To improve public health and patient care, registry findings should be available to 
stakeholders, assuring that decision-makers—including regulators, clinicians, patients, and payors—have access 
to key information.

The Agency for Health Research and Quality states in its second edition of the registry handbook25 that 
transparency will improve public and professional confidence in the validity of scientific data. To meet this goal, 
registries need to involve multiple stakeholders in all parts of registry operations, particularly data oversight, 
consideration of research requests, and analyses. For example, clinicians from professional societies could 
participate in a data safety monitoring board, and patients could be part of a committee reviewing research 
proposals.

Patients are often overlooked when considering how to use registry findings. Given the contribution that patients 
make in providing their data, an ethical obligation exists to ensure that they have access to registry information. 
For example, data from registries—written and presented at a lay level—should be available to patients to 
support informed choices about treatment. 

One challenge to the goal of transparency comes in determining when adequate data have been collected and 
analyzed to permit meaningful conclusions. For example, one model of a device may fail at a higher rate than the 
industry norm three months after implantation but perform better than the norm at six months. Clinical experts 
and methodologists have a critical role in prespecifying analyses and interpreting registry findings. Thus, we 
strongly recommend providing access to raw data to researchers conducting independent analyses but do not 
recommend open access. Accordingly, registries should develop, implement, and communicate policies around 
which outside researchers can access registry data. 

Recommendation 2.1: Device registries should regularly release findings and reports to all stakeholders, 
including the public, for use in making treatment decisions.

Summary reports on device performance should be released publicly on a regular schedule—preferably at least 
annually. Regular reports should begin as early as possible in the registry’s life cycle and once a sufficient number 
of cases are compiled so that stakeholders are not misled by results from small data samples. 

The reported outcomes should be prespecified and announced in advance. Further, the rationale for any decision 
to change the outcomes reported by the registry should be described in detail and made public. 

Registries should compare the performance of the devices to each other where possible with comparable 
populations and appropriate risk-adjustment.
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Determination should be made from the start regarding when or if findings will be released outside of the 
regularly scheduled reports—for example, if a device were found to fail at an unacceptably high rate—and the 
criteria for filing a report with FDA or making it public.

Recommendation 2.2: Medical device registries should make publicly available the following information 
about registry governance, operation, and finance:
 • The original purpose of the registry and funding source.

 • The governance structure of the registry, including members of the board of directors, or executive-steering 
committees.

 • Scientific experts consulted by the registry.

 • Members of external review and audit committees, advisory boards, or data safety monitoring boards used to 
provide external oversight and review of the data in the registry.

 • Senior staff of the registry.

 • The criteria used to identify conflicts of interest among those involved in the governance or operation of the 
registry and the names of those with a conflict of interest. 

 • Data elements, definitions, sources, and methods used for data extraction, input, or adjudicating the data.

 • Information on the data quality program, including how data quality is evaluated and reported.

 • Publications that have emerged from data in the registry, including abstracts presented at meetings or 
conferences. 

 • The status of the registry, including:

 • Number of patients and/or procedures.

 • Basic patient demographics.

 • Length of patient follow-up.

 • Rates of missing data.

 • Number of centers reporting data. 

 • A layperson’s version of the registry status and findings. While this may be difficult to accomplish in the short 
term, it should be a longer-term goal for registries.

 • Registries should also participate in the Agency for Health Research and Quality’s Registry of Patient 
Registries to facilitate research collaborations and to reduce data collection redundancies.

Recommendation 2.3: Registries should provide a clear, reasonable, and responsive process for making 
data available to outside researchers.

Registries should be transparent about their data-sharing and research policies and procedures. For stakeholders 
to have confidence in registry findings, outside researchers need to be able to verify them and explore relevant 
new questions that may have important public health implications. The Yale University Open Data Access Project 
has pioneered data-sharing in which Yale has both coordinated external reviews of clinical trial data as well as 
made that data available to requesting investigators. The goal of this effort is to provide a means for rigorous and 
objective evaluation of clinical trial data to ensure that patients and practitioners possess necessary information 
about a drug or device when making treatment decisions.26 These new methodologies may be applied to registry 
data as they are developed.
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Recommendation 2.4: FDA, CMS, and other stakeholders should encourage the preferential use of 
registries that meet the above criteria for public availability.

Stakeholders need to have confidence in the information that comes from each registry, and public access to 
key information on the governance, operations, and financing of the entity is one of the most important ways to 
accomplish this goal. Registries (or stakeholders that control registry information) that do not make information 
available may address the needs of one specific stakeholder but do not contribute to the national postmarket 
surveillance infrastructure. 

Accordingly, stakeholders such as FDA and CMS can encourage transparency in registries, including industry-
operated registries, by specifying criteria that a registry should meet to comply with regulatory requirements. As 
previously noted, FDA does not have authority to mandate registry use but may encourage use of a particular 
registry. CMS can issue coverage decisions that require data collection in a registry with specific attributes.

Objective 3: Streamline registry data collection through efficiencies that reduce the 
time and cost of reporting.
Many registries function as stand-alone entities and are not integrated with other sources of information, 
such as electronic health records or insurance claims data. This structure introduces multiple inefficiencies for 
stakeholders.

 • Hospitals and clinicians. Providers often must repeat the process of entering the same information for 
the electronic health record and the registry. Further, data elements are not often uniform or may reside in 
different databases within an institution, making data extraction difficult.

 • Manufacturers. Establishing and running a study that collects its own data costs more than one that uses 
data from existing sources. Manufacturers bear the increased costs of registries as part of FDA-mandated 
postapproval studies that require direct data input compared with using existing data sources. 

 • Patients. Registries are typically designed to assess clinical outcomes over a period of time. Patients doing 
well after a procedure may consider additional visits to providers as an unnecessary obligation. If registries 
could pull in clinical information from other data sources, they might depend less on direct patient contact. 
Additionally, registries have not yet developed efficient mechanisms for collecting patient-reported outcomes 
data.*,27

Integrating information from other sources—in particular, electronic health records and insurance claim forms—
could increase efficiency for all stakeholders. For example, patients with a new model of a prosthetic hip may be 
evaluated in a postapproval study that requires annual follow-up visits for 10 years after implant. Information 
from the patient’s records or claim forms could be monitored to provide information on the patient’s status (such 
as return visits for continuing pain or revision surgery), which would reduce the need for an office visit to assess 
device performance.

Integration would also help address the appropriate scope of the registry, which involves two competing and 
conflicting goals. On the one hand, registry data extraction can impose a significant time burden on clinical staff, 
and limiting the number of data fields can minimize that time. On the other hand, because many types of device 

* Patient-reported outcomes refer to instruments in which responses are collected directly from the patient. Patient-reported outcomes are 
not interchangeable with “patient-centered outcomes”; patient-reported outcomes refer to a way of collecting data for the interest of the 
investigators, which may or may not be of interest to the patient.
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problems cannot be anticipated at the start of the trial, collecting “nice to have” data in addition to “must have” 
data can potentially answer unexpected questions. However, the option to pull data from other sources in the 
future allows registry designers to narrow the scope of initial data collection.

Claims data from CMS or other payors and electronic health records are the types of data sources that could 
be used by registries to answer subsequent questions about device performance without needing direct patient 
contact. Planning for this capability will maintain flexibility because new devices always have the potential for 
unexpected research questions.

Many institutions have multiple data systems without the capacity to directly exchange information with each 
other, otherwise known as noninteroperable systems. Registries can develop tools that enable hospitals and other 
providers to more easily extract needed data elements, such as software to convert data formats.

These concepts can be found at work in the Surveillance, Prevention, and Management of Diabetes Mellitus, 
or SUPREME-DM, project, which is a registry of patients with diabetes. Its primary purpose is to improve 
medication adherence and counseling by identifying and monitoring trends in patients with Type 1 and Type 2 
diabetes mellitus, gestational diabetes mellitus, and prediabetes. The research project developed a registry 
using data from electronic health records across 11 integrated health care delivery systems.28 The data are linked 
through a standardized unique patient identifier and allow for comparative effectiveness research, epidemiologic 
surveillance, and population-based care management for people with diabetes.29 While the SUPREME-DM 
project is not a device registry, it does demonstrate that data from noncommunicating databases can be 
successfully integrated to provide important clinical information.

The unique device identifier system will address some of the issues with integrating information from different 
sources. A major barrier to using electronic health records and claims data for device assessment—whether as 
part of a registry or another surveillance effort—is the difficulty of identifying the specific device that was used. 
Including the UDI in these records will ameliorate this problem and enhance the ability of device registries to use 
existing data rather than collecting completely new information.

Of course, some clinical questions cannot be answered by relying solely on information from electronic health 
records, claims data, or other existing sources of information. Consider, for example, a question about the time 
needed for patients to become fully mobile after implantation of an orthopedic device. Claims data may show 
final outcomes such as whether the implant was removed or the patient died but not how well the patient was 
feeling or how well the implant was performing. In addition, patient-reported outcomes are not consistently 
captured in electronic health records.30 In the case of a ventricular assist device study, infection rates could be 
inferred from the drugs prescribed and documented in the electronic health record, but it is unlikely that quality-

Many institutions are have multiple data systems without the 
capacity to directly exchange information with each other. 
Registries can develop tools that enable hospitals and other 
providers to more easily extract needed data elements, such as 
software to convert data formats.
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of-life information would be available in other databases. In these cases, registry-specific information will be 
needed to augment existing data.

The Transcatheter Valve Therapy, or TVT, Registry demonstrates the challenge of meeting the needs of multiple 
stakeholders while striving for efficiency. A panel of cardiologists, cardiac surgeons, industry representatives, 
FDA and CMS representatives, and other research-related groups chose the data elements for inclusion in 
the registry. However, these stakeholders all sought to include data elements that would benefit their own 
constituencies—often with the goal of creating data collection consistencies across databases to facilitate 
comparisons—resulting in several hundred data fields for each patient. The time required for data extraction 
and input placed a substantial burden—on average, four hours per patient at the time of implant—on the clinical 
facility. This example demonstrates that the amount of data collected should balance stakeholder interests with 
the workload placed on those who collect the data. 

If stakeholders conclude that one of the questions for which the registry was initiated has been addressed, 
the data collection specific to that purpose can end. For example, CMS was instrumental in establishing the 
Interagency Registry for Mechanically Assisted Circulatory Support, or INTERMACS,  in 2005 by requiring 
collection of long-term data for left ventricular assist and other circulatory support devices in a registry. The 
agency ended the requirement for participation in the registry after it concluded that sufficient evidence had been 
obtained.31 

Recommendation 3.1: The underlying purpose of a registry should inform the number of patients 
included in it. 

For registries intended to answer specific research questions, the number of patients included will depend on the 
necessary statistical sample size. In some cases, all of the patients treated with the device of interest may need 
to be followed. The appropriate number of patients must be determined early to ensure that the registry is cost-
efficient. Planning becomes more difficult if the registry has multiple purposes. 

Registry overseers should periodically evaluate the registry analyses to determine whether the questions have 
been adequately addressed and the registry can be discontinued. However, some of the questions—such as 
assessing the comparative performance of devices in a class that regularly has new products—will require 
continued data collection and do not have a foreseeable end.

Recommendation 3.2: Registry data fields should use standardized definitions and be limited to the data 
most relevant to the purpose of the registry. 

Registries should not collect more data than necessary to answer the specific question or questions for which it 
was established. This is also one of the key tactics behind the recent development of large, simple clinical trials.32

It may be tempting for researchers to cast a wide net in anticipation of unforeseen questions. Instead, linking 
registries with insurance claims data and electronic health records could answer future research questions 
without collecting data superfluous to current issues. 

Accordingly, all stakeholders involved in initiating registries, including FDA, CMS, and professional societies, 
should strive to limit the size and scope to minimize the time and cost of data collection and should work to 
create registries that can interact with other electronic sources of data if unexpected questions arise.
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Recommendation 3.3: Device registries should be coordinated with 
national efforts to improve quality measure reporting.

While some data collected for quality improvement are different from 
those for postmarket surveillance, integrating the two can increase the 
value of a registry to stakeholders. The mechanism to accomplish this 
would vary. For example, payors could identify incentives—such as 
inclusion in preferred networks—to reward hospitals or clinicians who use 
registries to assess the performance of devices. Additionally, opportunities 
exist to encourage the use of device registries through efforts such as 
CMS’ Physician Quality Reporting System,33 which uses a combination 
of incentive payments and adjustments to promote reporting of quality 
information. Clinicians may qualify to earn such an incentive by reporting 
quality measures data to a participating registry.

Clinical societies can include information on medical devices in their 
efforts to assess the performance of clinicians and hospitals. Such an 
approach could prove to be successful, especially in subspecialties such 
as cardiology or orthopedic surgery because the outcomes of many 
procedures depend on the performance of both the clinician and the 
device. 

Finally, consumer groups can include device registries as part of their 
endeavor to raise awareness among patients. Consumer Reports and 
the Society of Thoracic Surgeons, for example, have collaborated 
to disseminate information on surgeon performance to magazine 
subscribers. Similar efforts could be designed to raise awareness of the 
participation of hospitals and providers in various registries. 

Recommendation 3.4: Registries should incorporate unique device 
identifiers and link to other electronic databases to maximize the 
use of existing data.

The UDI could potentially be used to search electronic health records to 
identify patients who have received a specific device, confirm the identity of the 
device to be studied, avoid duplicative effort, and reduce errors in data entry. 

The Office of the National Coordinator for Health Information Technology 
should update the standards for electronic health records to include a 
field for capturing the UDI of implanted devices. CMS should then provide 
financial incentives, through the Medicare Electronic Health Care Record 
Incentive Program, for hospitals to utilize this new field. Additionally, 
payors, hospitals, and other stakeholders should consider whether and 
how the claim can be updated to capture the UDI for implanted devices. 
Although the specific device identity is not currently required for procedure 
reimbursement, the overall cost of including the UDI in claim forms might 
eventually be offset by avoiding unsafe devices or value-based purchasing 
of high-performing devices.

The UDI could 
potentially be 
used to search 
electronic health 
records to identify 
patients who have 
received a specific 
device, confirm 
the identity of 
the device to be 
studied, avoid 
duplication, and 
reduce errors in 
data entry. 
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Objective 4: Gain additional value from device registries by using them to 
accelerate device innovation and to fulfill other regulatory responsibilities.
Registries have shown the potential to provide value to stakeholders beyond postmarket surveillance. Two 
promising areas involve using registries to accelerate device innovation and fulfill regulatory obligations. 

Registries can promote device innovation in three ways. First, they can collect outcomes data that can be used as 
a contemporaneous control for other devices in that class. FDA did just that when it used data from a ventricular 
assist device registry34 to approve a new device in that class.35

Second, registries can serve as an existing foundation for studying the performance of an approved device for 
a new indication, which can be cheaper than a conventional clinical trial because existing registries are already 
collecting the clinical data necessary to answer the needed research questions.36 This use of registries occurred 
recently with the TVT Registry. The first transcatheter valve received initial approval for device delivery through 
the femoral artery. Further study conducted through the registry demonstrated the safety and efficacy of a 
transapical approach.37 This evidence was used to garner FDA approval for the expanded indication. Using 
registry data to support approval of a next-generation device model or to expand device indications would be a 
cost-effective incentive to engage manufacturers. 

Third, a new randomized study can use an existing registry infrastructure to enroll large numbers of patients 
and reduce costs by leveraging data already collected for other uses. Doing so retains most of the benefits of a 
randomized trial while adding the benefits of a large observational registry.38 

As an example, the Thrombus Aspiration during ST-Segment Elevation Myocardial Infarction, or TASTE, trial 
was a multicenter, prospective, randomized, and controlled open-label clinical trial, with enrollment of patients 
from the national comprehensive Swedish Coronary Angiography and Angioplasty Registry and data collected 
from other national registries. The registry enrolled over 7,000 patients with ST-segment elevation myocardial 
infarction undergoing percutaneous coronary intervention and found that the treatment group had no significant 
benefit in comparison to the control group; no patients were lost to follow-up.39 The authors estimate that the 
registry-based trial reduces costs to 1 percent or less of a conventional randomized trial.

Registries have also been used to allow patient access to new devices while additional data are collected to 
support reimbursement. If CMS cannot make a determination that a device is medically necessary with the 
available information, it may decide to cover the device conditionally to collect outcomes data that will answer 
questions specific to the risks and benefits in the Medicare population. This program, known as Coverage with 
Evidence Development, has stimulated the development of some device registries.40 

For example, CMS used this program to cover transcatheter aortic valve replacement in 2012. Under the terms, 
the agency would pay for the procedure only if hospitals enrolled the patients in the national TVT Registry.41 (See 
Appendix D.) 

In addition to these innovation benefits, FDA could allow the use of registries to fulfill some other regulatory 
obligations. For manufacturers, this would help to balance the cost of registries, which would serve as another 
incentive to participate. For example, summary data from a registry could substitute for much of the required 
annual reporting for new premarket approval devices, or registries could provide adverse event reporting services 
for the manufacturer. Ultimately, FDA will need to provide clarity to stakeholders on how these regulatory 
benefits can be realized.
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Recommendation 4.1: FDA, manufacturers, patient advocates, and clinical societies should work 
together to develop guidance regarding the use of registries in clinical trials for new products or 
expanded uses of existing products. 

Registries can support cheaper and more-efficient clinical trials, as demonstrated with the TASTE trial. With 
the decentralized approach to registries and the electronic collection of data in the United States, realizing the 
potential of registries will take a focused effort by many stakeholders. As a start, manufacturers, FDA, and clinical 
societies should begin discussions on what advances in infrastructure and methodology can position U.S. device 
registries to reduce the costs of clinical trials while still producing high-quality data. 

Given the current varied state of registries in the United States, these conversations should be sector-specific, 
with the cardiac, orthopedic, and ophthalmologic sectors taking the lead. Manufacturers and professional 
societies in these areas have extensive experience with international registries and are in a position to move the 
field forward. 

Recommendation 4.2: FDA should issue a guidance document describing how manufacturers could 
use registry participation to fulfill regulatory responsibilities other than postmarket surveillance.

FDA has suggested that some stakeholder regulatory requirements might be met through registry participation. 
Specific examples of the possible incentives would encourage manufacturer support of registries.

Objective 5: Provide clarity for registry owners, providers, and patients by resolving 
varying legal interpretations of the Health Insurance Portability and Accountability 
Act, or HIPAA, privacy rule and the Federal Policy for the Protection of Human 
Subjects, known as the Common Rule, as they apply to registries.
Interpretations by hospitals of the Federal Policy for the Protection of Human Subjects (also known as the 
Common Rule) and the Health Insurance Portability and Accountability Act, or HIPAA, often make it difficult to 
include data from these institutions in the registries. A recent report by the Government Accountability Office 
stated that there is widespread concern among physicians that submission of data to a registry violates HIPAA.42

Hospitals and other health care facilities typically apply the Common Rule to all research involving human 
subjects at those institutions. The rule requires prospective review and approval of research by an institutional 
review board and the informed consent (usually written) of each of the human subjects involved in the research, 
unless the board expressly grants a waiver of informed consent requirements. 

Registries can support cheaper and more efficient clinical trials... 
with the decentralized approach to registries and the electronic 
collection of data in the United States, realizing the potential of 
registries will take a focused effort by many stakeholders.
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HIPAA, among other things, requires the protection and confidential handling of protected health information 
for research and other purposes.43 It covers the permitted uses and disclosures of individually identifiable health 
information.44

Some areas of disagreement among agencies, registries, and hospitals are:

 • Whether a registry using data collected for nonresearch reasons, such as patient information from an 
electronic health record, constitutes human subject research under the Common Rule.

 • When a protocol review and waiver of informed consent from a central review board can be accepted by an 
institution’s local board and when a separate review is necessary.

 • Whether registries can be exempted from Common Rule requirements if they comply with more stringent 
HIPAA requirements. 

 • What registry data are considered protected health information under HIPAA requirements. 

The Physician Clinical Registry Coalition, a group of 20 clinical data registries advocating for policy changes 
related to registries, wrote a Sept. 23, 2013, letter to the Department of Health and Human Services’ Office 
of Human Research Protections stating that barriers to development “could be alleviated by the clarification 
of several issues that would help reduce confusion about whether the Common Rule applies to clinical data 
registries or the individuals or entities submitting data to registries.”45

The Agency for Healthcare Research and Quality manual on registries includes a detailed discussion of the legal 
considerations and frequently recommends consulting legal counsel on each issue, which substantially adds to 
costs. Such complexity and inconsistency has the potential to result in prohibitively expensive delays. An official 
agreement among federal agencies on the privacy, consent, and data ownership requirements for registries 
would be a significant advancement. All clinical registries are potentially subject to these legal requirements, and 
resolving the conflicting interpretations would reduce time and cost barriers for registry developers.

Recommendation 5.1: Work across stakeholder groups to better understand and ultimately reduce 
unnecessary barriers to registry data collection and use.

While registries should maintain high standards for human subject protection, legal barriers that are unnecessary 
for patient protection can be reduced. At the core of the question is whether registries are conducting human 
subjects research; very different standards apply with regard to institutional review boards and patient consent 
if this is the case. Given these issues, FDA, registries, and the federal HHS Office of Human Research Protections 
and Office for Civil Rights should work together on guidance to establish the boundary between quality 
improvement efforts and research activities for registries, and when requirements of HIPAA and the Common 
Rule do and do not apply. 
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Conclusion
The FDA-sponsored MDEpiNet Medical Device Registry Task Force and all U.S. registries should implement these 
recommendations to better understand the safety and effectiveness of medical devices. Only then will registries 
play a central role in a robust national surveillance system that quickly identifies poorly performing devices, 
provides information to patients and clinicians for shared decision-making, and supports device innovation.

Peter Dazeley/Getty Images
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Appendix B: Meeting agendas

Future Directions for Medical Device Registries: 
Advancing the State of Medical Device Registries for Postmarket Study 
 
April 30, 2013 
The Pew Charitable Trusts 
Philadelphia Room (5th Floor)

Agenda

Meeting Goals

 • Come to a common understanding of FDA’s postmarketing surveillance legal authorities over medical devices 
and the agency’s use of those authorities.

 • Obtain feedback on scientific questions that would be best answered by medical device registries. 

 • Compile a list of what standards are needed for registries that support FDA-mandated studies.

 • Refine the work plan going forward.

Outcomes

 • A summary of the deliberations, key themes, and any identified next steps.

 • Identification of any work groups, and associated charges, objectives, members, and work plan between now 
and the next meeting.

8 a.m.  Coffee and Light Breakfast

8:15 a.m. Welcome, Introductions, and Overview of the Project and this Meeting

 • Josh Rising, Director, Medical Devices Initiative, The Pew Charitable Trusts

 • Naomi Aronson, Executive Director, Blue Cross Blue Shield Association Technology 
Evaluation Center

 • Art Sedrakyan, Director, Medical Device Epidemiological Network Science and 
Infrastructure Center

 • Abby Dilley, RESOLVE

9:15 a.m. The FDA’s Legislative Authority 

Objectives: Review and establish a common understanding of FDA’s authorities, history of 
oversight, and use of medical device registries for FDA-mandated postapproval studies

  Presentation and Discussion

  FDA’s Legislative Authority and Its Use to Date

 • Danica Marinac-Dabic, Director, Division of Epidemiology, Center for Devices and 
Radiological Health, FDA 
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FDA’s use of post-approval studies since 2005 

   • Josh Rising, Director, Medical Device Initiative, The Pew Charitable Trusts

10:15 a.m. Break

10:30 a.m. Defining “Medical Device Registry,” Scope, and Rationale 

Objectives: Establish a working definition for the deliberations; clarity on the project scope, 
including the focus of purpose and standards of medical device registries; and rationale for 
advancing their effective use 

  Discussion

 • Working definition

  • Art Sedrakyan, Director, Medical Device Epidemiological Network Science 
     and Infrastructure Center

 • Capabilities and limitations of registries

  • What questions can registries answer?

  • Other roles of medical device registries

  • Limitations of registries

 • Rationale for advancing their effective use and the scope of the deliberations (scientific 
questions to be answered by a registry, and standards for registries)

11:30 a.m. Case Studies: Transcatheter Valve Registry and Orthopedic Studies

Objectives: Through the use of two case studies, understand what postmarket scientific 
questions the FDA asked concerning recently approved devices and the methodology used to 
answer those questions 

  Presentations and Discussion

12:30 p.m. Lunch (provided) 

1p.m.  What Scientific Questions Are Answered by a Medical Device Registry?

Objective: Articulate the postmarket scientific questions that are appropriately answered by a 
registry

  Presentation and Discussion

2:15 p.m. Break

2:30 p.m. What Are Possible Key Standards for the Effective Function of FDA-Mandated Medical 
  Device Registries?

Objective: Identify areas of registry design and operation where standards should be developed  

  Discussion
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3:45 p.m. Work Plan Review and Development and Wrap-Up

Objective:  Determine a work plan for advancement of the deliberations between this and the 
next meeting; if work groups are established, determine scopes of work

  • In addition to a revised work plan, what summary document(s) might be most useful  
     to produce? Highlighting what themes?

  • Any additional next steps?

4 p.m.  Adjourn
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Future Directions for Medical Device Registries: 
Advancing the State of Medical Device Registries for Postmarket Study 
 
June 26, 2013 
The Pew Charitable Trusts 
Carolinas Room (10th Floor)

Agenda

Meeting Goals

 • Review, discuss, and refine the work group-proposed framework for which medical devices should be followed 
in registries that assess patient outcomes.

 • Discuss how device registries that assess patient outcomes can maximize value for multiple stakeholders.

 • Assess models of transparency and governance that are appropriate for medical device registries and identify 
other structural elements where best practices exist to meet stakeholder needs.

 • Refine the work plan going forward.

Outcomes:

 • A summary of the deliberations, key themes, and any identified next steps.

 • Identification of work group(s) charges, objectives, members, and work plan between this and the next 
meeting in September.

8 a.m.  Coffee and Light Breakfast

8:45 a.m. Welcome, Round of Introduction, Update of Activities Since April Meeting, and Review 
  of Goals and Agenda for This Meeting

 • Rebecca Rimel, President and CEO, The Pew Charitable Trusts

 • Josh Rising, Director, Medical Devices, The Pew Charitable Trusts

 • Abby Dilley, RESOLVE

9:15 a.m. Scope of These Deliberations and Their Relationship to FDA’s Efforts

Objectives: Review the proposed scope and framework of the meetings. Discuss and reach a 
general understanding of the broad landscape in which device registries function as a critical, 
integrated component.

 • Josh Rising

9:45 a.m. For Which Devices Are Additional Data Most Needed, Why, and for Which Should Registry  
  Development Be Prioritized? 

Objective: Understand which types of medical devices generate questions that should be 
studied through registries and the associated data elements that should be collected. 

Which Devices Should Be Followed in Registries-Work Group Discussion 

 • John Rumsfeld 
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  Additional Proposed Questions for Discussion

 • Naomi Aronson 

 • Should different approaches apply to assessing the postmarket performance of first-of-
a-kind devices vs. devices in a class that is well-established?

 • How important is it to assess the relative performance of devices in the same class?

 • For which types of devices are operator characteristics particularly important to assess?

 • What are the device characteristics for which performance among different patient 
populations is particularly important to assess?

  Break as Needed 

11:15 a.m . When Are Registries the Right Tool for Assessing Medical Device Performance?

Objective: Define the data needs best addressed with a post-market patient registry.

 • Art Sedrakyan

12 p.m.  Lunch (provided) 

12:45 p.m. The Value Proposition: How Can Registries Involving Devices Have Value for Multiple   
  Stakeholders?

Objective: Continue to link the development of medical device registries into the broader, 
evolving landscape of an active surveillance system.

 • Shami Feinglass

 • How Can Registries Be Structured to Minimize the Burden on Participants?

 • How Can Registries Be Structured to Maximize the Value to All Stakeholders?

 • What Trends—Such as the Implementation of a UDI System for Devices—Will Shape the 
Future of Developing These Registries?

1:45 p.m.  Transparency in Medical Device Registries

Objective: Identify guiding principles for establishing transparency for patient registries 
involving medical devices. 

 • John Santa

 • What is the right level of transparency around raw data, organized data, data analysis 
and presentation of the data?

 • Does the right level of transparency differ based upon the registry model (registries run 
by clinical societies vs. manufacturers)?

 • Does the source of the data make a difference (i.e., what if the data come from a 
“patient” source)?

 • When and how frequently should information from registries be communicated to 
manufacturers, clinicians and patients?
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   • Should manufacturers have an opportunity to respond to findings from the registry  
     before they are released?

 • Can unintended consequences be avoided? Are unintended consequences occurring in 
the present “system”?

 • Are there best practices to learn from?

 • Are there other registry areas where transparency should be addressed?

2:30 p.m. Break

2:45 p.m. Governance in FDA-Mandated Medical Device Registries

  Objective: Identify components of registry governance that are critical for effective registries.

 • David Lewallen 

 • What governance models exist, and are there identifiable best practices?

 • What is the role for patients, consumers, clinicians, manufacturers/sponsor and other 
stakeholders in the governance of registries?

 • Does the governance model affect other key registry elements, for example external data 
verification and analysis?

3:30 p.m. Work Plan Review and Development and Wrap-up

Objective: Determine a work plan for advancement of the deliberations between this and the 
next meeting; if work groups are established, determine scopes of work.

 • In addition to a revised work plan, what summary document(s) might be most useful to 
produce? Highlight themes?

 • Any additional next steps?

4 p.m. Adjourn 
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Future Directions for Medical Device Registries: 
Advancing the State of Medical Device Registries for Postmarket Study 
 
Sept. 18, 2013 
The Pew Charitable Trusts 
Carolinas Room (10th Floor)

Agenda

Meeting Goals

 • Review, discuss, and refine the policy findings and/or recommendations presented by the project partners.

 • Discuss additional key questions regarding the effective and efficient use of registries to establish an active 
surveillance system for medical devices, including possible funding mechanisms for building and sustaining 
medical device registries, how to initiate registries, etc.

 • Ideas for actions that could be taken regarding specific devices, based on the proposed criteria, decision-
making process, and overall move toward a more active surveillance system.

 • Discuss the overall work plan and, ultimately, the dissemination of a white paper the partners are drafting and 
next steps for the group participants.

Outcomes:

 • Refined and further developed key findings/recommendations.

 • Additional ideas for shaping the role of registries, including preparation and release of the white paper by the 
partners within the context of the broader landscape of efforts on medical devices.

 • Clarity on next steps for engagement of this group and other related activities.

8:15 a.m. Coffee and Light Breakfast

8:45 a.m. Welcome, Introductions, and Review of Goals and Agenda for this Meeting

 • Josh Rising, Director, Medical Devices, The Pew Charitable Trusts

 • Abby Dilley, RESOLVE

9 a.m.  Development of Recommendations and White Paper in the Broader Context

Objective: Provide an overview of the development of a white paper, including the work thus 
far, outreach for additional input, timeline and avenues for publications, and collective and 
individual activities of the partners.

 • Josh Rising, Director, Medical Devices, The Pew Charitable Trusts 

 • Naomi Aronson, Executive Director, Blue Cross Blue Shield Association Technology 
Evaluation Center

 • Art Sedrakyan, Director, Medical Device Epidemiological Network Science and Infrastructure 
Center, Weill Cornell Medical College

9:15 a.m. Transparency and Release of Information
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Objectives: Review, discuss, further develop and revise the draft recommendations pertaining 
to transparency and information availability.

10:15 a.m. Decision-making for the Establishment of a Registry

Objective: Further discuss the criteria to determine when a device should be followed in a 
registry and develop the decision-making process.

  In Full Group: Brief Review of Document

 • Questions of safety and effectiveness

 • Other questions

  Break (15 minutes) and Reconvene Into Three Work Groups to Discuss Case Examples

 • For each case:

 • Do the criteria help clarify whether the medical device is a strong candidate for a 
registry?

 • Did other questions or criteria come up? If so, which ones and why?

 • For criteria that indicated the medical device could benefit from a registry, are they 
amenable to long- or short-term data collection efforts?

 • Are there any insights for initiation of a registry (i.e., how steps can be taken to initiate 
and by whom)?

 • Reconvene in full group to share small group discussions/insights and address the following 
questions:

 • Do the recommendations contain the right level of clarity and specificity?

 • Do the recommendations help shape how to think most effectively about registries? 
In other words, are the recommendations actionable?

12:30 p.m. Lunch (provided)

1:15 p.m.  Initiating, Building, and Sustaining Medical Device Registries 

Objective: Discuss how—for devices that meet the established criteria—the initiation of 
registries can be accomplished and their sustainability can be ensured. Identify top priorities for 
devices registries.  

 • Building on case study discussions, are there other insights on how registries are 
initiated and by whom?

 • What is the sustainability model for registries with long-term data collection needs?

 • What incentives can be highlighted or added to maintain engagement over time?

 • When is it time to sunset?

3 p.m.  Break

3:15 p.m. Other Recommendations and Insights

Objective: Thinking back over the day—what else needs to be said?
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3:30 p.m. Next Steps, Wrapping Up This Process, and Discussion of Plan Moving Forward

Objective: Discuss next steps for partners and group participants.

 • Process regarding white paper drafting, review, and finalization.

 • Additional outreach and input.

 • Role of participants moving forward, in paper dissemination, etc.

4 p.m.  Adjourn
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Appendix C: Reporting of adverse events and postmarket 
studies
Reporting of adverse events. Manufacturers and health care facilities, such as hospitals and nursing homes, must 
file reports to FDA when device malfunctions, serious injuries, or deaths associated with medical devices occur. 
Additionally, consumers and clinicians are encouraged to voluntarily report problems with devices. FDA receives 
“several hundred thousand”46 medical device reports, or MDRs, of suspected device-associated deaths, serious 
injuries, and malfunctions each year. The agency uses the MDRs to monitor device performance, detect potential 
device-related safety issues, and contribute to benefit-risk assessments of these products. 

Although the MDRs are an important source of information, this passive surveillance system has well-known 
limitations.47 Reports may be incomplete, inaccurate, or biased. In addition, the occurrence rate of an event 
cannot be determined because of potential underreporting of events and lack of information about the frequency 
of device use (so-called denominator data). FDA often has difficulty in determining the model of a device 
referenced in an MDR. 

Postmarket studies. FDA can require the manufacturers of some devices to conduct additional studies on 
their products in the postmarket setting. As one example, the agency directed the manufacturer of a cervical 
disc prosthesis to follow 330 patients from the premarket study for seven years following implant and submit 
information on patient outcomes in annual reports.48 In another instance, FDA mandated manufacturers of metal-
on-metal hips to further study the performance of their devices after they were found to have a high failure rate. 
Postmarket studies can be designed as registries if only observational data are needed. However, establishing a 
new registry may not be practical for small postmarket studies. 

Postmarket studies have limitations as well. For example, more than three-quarters of the metal-on-metal hip 
studies required by FDA had no approved study protocol one year after they were ordered.49 Studies may take a 
significant amount of time to enroll patients, in part because there is no national infrastructure in which to embed 
the research. In studies that enroll only a small number of patients, it is difficult to reach definitive conclusions 
owing to the lack of statistical power or ability to detect rare events in smaller populations.50 When the studies 
are completed and reported to FDA, the results are posted on its website.51
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Appendix D: Examples of registries in the United States
The following list gives examples of some of device registries that exist in the United States, organized by the 
groups that established them:

Medical professional societies. Medical societies often run registries that are primarily designed to assess 
physician and hospital performance. Some of these registries also collect information on devices that are used in 
procedures conducted by members of the societies.

The National Cardiovascular Data Registry, or NCDR, is the American College of Cardiology’s group of seven 
registries, including those for procedures involving implantable cardioverter defibrillators and leads, diagnostic 
cardiac catheterization, and percutaneous coronary intervention.52 

The most recent addition to the NCDR is the TVT Registry, which was initiated in June 2012 to track real-world 
outcomes related to the new transcatheter aortic valve replacement procedure. FDA ordered the manufacturer of 
this innovative device to conduct postmarket studies, as did CMS through Coverage with Evidence Development. 
Ultimately, FDA, CMS, the Society of Thoracic Surgeons, the American College of Cardiology, and the 
manufacturer developed the TVT Registry through a collaborative process. As of December 2013, only one type 
of transcatheter valve has been approved for sale in the United States. The TVT Registry recently published its 
first report on the performance of the device.53

FDA has used data from the NCDR to investigate the performance of cardiac devices when potential problems 
have been identified.54 One limitation of the NCDR is that it does not typically release information to the public 
about the performance of specific devices or routinely perform analyses on specific devices.

The American Academy of Ophthalmology recently initiated the Intelligent Research in Sight, or IRIS, Registry, 
an eye disease clinical registry, with the goal of quality of care and outcome improvement. IRIS intends to include 
device assessment as part of the registry’s work.

Manufacturers. Manufacturers have started and operated their own registries to study outcomes related to their 
products. They can sometimes use these registries to fulfill FDA postmarket obligations. For example, Medtronic 
has registries for several of its devices, including a Product Surveillance Registry for Medtronic neurostimulation 
systems.55 Medtronic’s website includes annual product performance reports with study characteristics such 
as the number of patients, primary treatment indication, product performance events, number of patients 
with an adverse event, and number of deaths. All of the data analysis is done within Medtronic; while its 
device performance reports present data by model, they do not include any comparison to devices outside 
of Medtronic.56 Manufacturer registries are limited because—due to data protection—they do not compare 
similar devices across different companies. Additionally, these registries are often limited by the fact that not all 
manufacturers make findings from their registries public.

Clinical systems. A number of health systems have established registries to learn about various aspects of care. 
One of the most notable examples is Kaiser Permanente, which developed implant registries to understand how 
patient demographics, surgical techniques, and specific implants are associated with patient outcomes. Kaiser 
currently runs registries for patients with replacement heart valves, total joint replacements, cardiac implantable 
devices (pacemakers, implantable cardiac defibrillators, and stents), spine implants, and anterior cruciate 
ligament reconstruction implants.57 However, like manufacturer registries, those run by clinical systems do not 
always make their findings publicly available. Additionally, clinical systems may not use all of the devices on the 
market, so their conclusions may be limited. 
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Other

 • The American Joint Replacement Registry, or AJRR, was launched in 2009 as a collaborative effort by many 
stakeholders, including orthopedic surgeons, manufacturers, and payors. Currently, over 270 hospitals are 
members of the AJRR. The most recent registry report was released in fall 2013.58 

 • The California Joint Replacement Registry, or CJRR, is funded by a grant from the California HealthCare 
Foundation, managed by the Pacific Business Group on Health, and supported by the California Orthopaedic 
Association. The registry collects information on hip and knee replacement surgeries performed in the 
state.59 It incorporates clinical information and direct feedback from patients to develop postsurgery outcome 
information and when needed, generates safety alerts on devices whose short-term results provoke concern. 
As of spring 2012, the CJRR reported that 10 hospital sites were members, representing about 18 percent of 
annual hip and knee replacements in California; the CJRR aims to capture about 30 percent of such procedures 
in the state.60 Further information regarding the data is not publicly available.

 • The Department of Veterans Affairs Cardiovascular Assessment, Reporting, and Tracking, or CART, system 
is a surveillance program specific to cardiovascular disease. It is integrated into the VA’s electronic health 
records system and is used for quality management, patient-safety surveillance, and research. A key piece of 
CART’s success is the department’s specific electronic health record system: the Computerized Patient Record 
System.61 Annual results are not made public.62

 • The Interagency Registry for Mechanically Assisted Circulatory Support, or INTERMACS, was established in 
2005 to collect long-term data for left ventricular assist devices and other circulatory support devices such 
as total artificial hearts. INTERMACS was established jointly by the National Institutes of Health’s National 
Heart, Lung, and Blood Institute, CMS, and FDA. FDA accepts data collected through the registry to meet 
postapproval regulatory requirements, and CMS required hospitals to participate in the registry as a condition 
for receiving payment for a procedure.63 Over 12,000 patients at more than 150 sites are enrolled in the 
registry.64 
 
FDA approved the HeartWare ventricular assist system in November 2012. The premarket clinical trial 
compared outcomes from 137 advanced heart failure participants using the system with those from similar 
patients followed by INTERMACS. According to an FDA news release, it was the first time the agency 
approved a left ventricular assist device using registry data as the control arm of a study.65 In November 2013, 
INTERMACS registry data were used to investigate concerns of elevated thrombosis rates for a newer 
HeartMate model. Researchers observed an increasing occurrence of pump thrombosis, which is associated 
with morbidity and mortality, with the use of this device.66
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