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MEETING
(8:15a.m.)

DR. MARINAC-DABIC: Good morning and welcome to the third
day of the FDA public meeting series focusing on postmarket surveillance. |
would like to thank you all for staying with us this third day and also to thank
our audience that is joining us via web. We also have a great pleasure to
have a wonderful international representation with representatives coming
from Brazil, from Singapore, also from Canada, from Japan, Australia.

All of those colleagues would like to learn from us and also to
share with us their experiences in terms of the needs for registries, the
development of the registries that they have in their countries, so | think it's
going to be a really wonderful exchange of information that we've always
welcomed here as we try to put this national system together for the better
surveillance of medical devices.

| know that some of you did not have a chance to be here for
the first day and for the second day, so I'm going to maybe spend a couple of
minutes just to recap some of the themes that we've heard and some of the
direction where CDRH is going with regard to the surveillance of medical
devices.

During the first day Dr. Jeff Shuren laid out the national
postmarket surveillance plan and strategy that focuses on four pillars. You

probably had the chance to read the recently released white paper, and if you
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didn't, again we would encourage you to do so. We believe there is a lot of
important information, not only about the Center vision, but also some really
detailed examples of how those things would work in the real world as we
start implementing the strategy.

So you've seen that we will focus the new surveillance system
development on four elements. The first one is the development of the UDI
system. And a lot of work has been done already, but a lot of work is ahead
of us. That's a very important element of this transformation because the
option of the UDI is going to give us an opportunity to do device-specific
research. And currently we have not been able to do that. We have not been
able to tap into a lot of rich data that exists just because there is no specific
device identification.

Then the second element of our national postmarket
surveillance strategy focuses on registries. The development of the registries,
the leverage of the registries that currently exist, and creating a system that's
integrated where we can all learn from each other's experiences and utilize
the registry data for many different purposes.

The third pillar of the strategy focuses on modernizing the
adverse event reporting and analysis. And we've heard during the first day
specific steps that CDRH would like to take to make this happen.

And, finally, the fourth element of the strategy focuses on

advancing the methodologies for evidence generation, appraisal, and
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evaluation throughout the total product life cycle. We've heard during the
first day a lot of great ideas: where are the gaps, where we need to focus
because without the proper methods and the proper infrastructure for
collecting and analyzing the data, we are not going to be having the best
information that we can share with the public, with the patients, with
clinicians, and all interested stakeholders.

Based on those four elements, we are going to be working with
all of you, first of all during these four days, to hear your immediate
feedback. Is something missing? Does something need to be added to the
strategy? Are there areas that we should focus more or focus less? Are there
areas that you would like to work with us on to make sure they are
implemented? All of these are important. It's the beginning of a very
important dialogue.

Then, yesterday we held, as you know, the MDEpiNet meeting,
which highlighted the role of the Medical Device Epidemiology Network as
the core -- as the driving force behind this postmarket transformation and
postmarket surveillance development of the national system. We heard from
our methodology center in Harvard and updates on ongoing methodological
projects. We heard from our infrastructure and science center in
Cornell/Kaiser about the projects that are ongoing with regard to building the
infrastructure.

Then we tackled also an issue of what methods are needed for
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making the Device Sentinel system. As you know, the FDASIA gave us the
authority to set up the Sentinel system for medical devices. And, we will be
working certainly on leveraging the experiences and the lessons learned from
our colleagues from CDER and other centers within the FDA, but this is going
to be our system. Medical Device Sentinel system is going to be built on the
principles that are important to us that are evaluating medical devices. We
cannot completely extrapolate what was learned and just call it Device
Sentinel. We have needs that are unique, and that's why we are here today
to actually talk about these needs.

Then, finally, we had a very interesting panel at the end of the
day yesterday when we had almost 11 -- actually, there were 11 panelists
that ranged from professional societies, academia, publishers, FDA, and other
sister agencies, and talked about how we can put this together. A number of
themes have emerged during yesterday's meeting.

One theme is even though this is called postmarket surveillance
strategy, it actually has all fingerprints and all attributes of total product life
cycle. So we would like to work together to make sure that this is also better
understood by all stakeholders. This is the transformation or the
strengthening of the postmarket surveillance, but we would like ultimately to
have the implications for the entire TPLC. We would like to bring the
information back to our premarket colleagues, back to industry, back to other

stakeholders so then when we design new generation of medical devices or
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we are trying to leverage or make more efficient studies in the future, we can
actually rely on the data that are collected in the real-world setting.

We also heard a theme on public-private partnership. That's a
very important one. From the get-go of the establishment of the MDEpiNet,
we said we are going to make it public-private partnership. This was not
meant to be only FDA enterprise. We wanted for all of you and for all of us to
call it our public-private partnership. We are not going to be running the
MDEpiNet only from the FDA. We would like -- we are under the timelines to
make sure that this is finalized in terms of all the procedures and starting to
actually finalize the paperwork and formalization of the public-private
partnership by the end of this calendar year. So we are under the tight
timeline to make sure this is really truly a public-private partnership.

And then the third theme was a need for global aspect.
Although we are here to certainly develop the system for the United States,
we all agreed that not taking advantage of the global data that are available
in many countries and in many data sources in the areas where devices
sometimes appear on the market before they are approved or cleared here in
the United States, this is again another area that distinguishes us from some
approaches that have been taken under the FDA Sentinel where we really in
the medical device world believe that more than in other medical product
areas, we need to rely on the cohesive, strategic, integrated, coordinated

approach with other countries and different platforms: the platform of

Free State Reporting, Inc.
1378 Cape Saint Claire Road
Annapolis, MD 21409
(410) 974-0947



14

regulatory agencies, also methodological, clinical and others.

These are some of the themes for those of you who actually
missed the first two days that we would like now to carry over to the next
two days. Because we already running a little bit late and there is a number
of speakers that we would like to make sure have a chance to give their
presentations, | am going to have only one slide that I'm going to try to kick
off the discussion with.

Some of you may have already saw it, but | think it's useful to
go through a brief exercise on -- and I'll try to make sure you actually see it --
to go through a brief exercise on how we at CDRH see the registry and other
data sources evolving throughout the next couple of decades and how the
larger strategy at CDRH is built on this vision that we are not going to be
imposing additional burden on the data holders or the ones that are housing
the registries or the clinical community, but how we are working better to
integrate the data that resides in existing data sources as we try to design the
postmarket surveillance strategy.

Let's start slicing this slide into little pieces. Let's start from
what we currently have. During the last couple of years and up to maybe the
next couple of years, we've seen certainly important developments in the
policy level and the legislation that we were given and in a number of
developments that set the stage, and maybe we could spend some time on

actually examining those.
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We have HITECH, we have ARRA, and then HITECH Act, and we
also have 125 million lives in Mini-Sentinel. We heard yesterday an update
that they're almost reached their -- actually they did reach their target for the
last year. And so, this is their only -- these are very important data sources
for all of us that are involved in the safety and effectiveness assessment at
the FDA.

We also see in the MDEpiNet launch in 2010 and -- as we said
the FDA had already committed over $10 million to the development of the
MDEpiNet. Some of this money is already awarded. Some of the funds are
going to be awarded within this week as we are moving toward the end of
this fiscal year. But this is a huge commitment on our part to lead this effort
and to help this effort thrive.

Then we also saw this year in the legislation, new legislation
there is a call for an authority to set up the Device Sentinel. That's a very
important external driving force that is -- that | think we all should take
advantage of as we try to work closely to improve the surveillance. And then
we also had the proposed rule, UDI rule. And we are under the tight
timelines to actually have the final rule issued by May of next year.

What is going to happen, as we estimate, in the next five years?
We hope that the evaluation of the UDI within claims and electronic health
record will continue. And, we certainly know that a lot of you already are

thinking about this and actually doing this as we speak. We also hope that
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the linkage of registries and other healthcare data sources will occur because
a lot of data that is currently collected in the registries is collected in other
data sources. And, we would anticipate the use of the distributed data
network will happen for the device surveillance.

We heard yesterday the strategy about FDA's vision also not to
create new additional data sources or new mandates, but rather to be able to
leverage what is already being collected and try to utilize the data that it's
collected for for our own purposes.

Then in the next five years we believe the device registries and
UDI registries will be fully integrated into patient healthcare dataset and that
patient information will be able to be tracked via hashing or phaseologic
thinking in terms of how you can actually get the longitudinal data across
different data sources.

Then in the five years that follow, we would hope that
postmarket infrastructure would allow for most evaluation be done via
automated data collection. And, when that's not possible, we still think that
there is going to be need for studies or surveys or disease-based registries.

And, finally, we believe that even though if we achieve all these
things in the next couple of decades, we will still need to work on innovative
methodologies and utilize them to better understand safety and effectiveness
of medical devices. And, the ongoing evaluation used will provide context for

benefit/risk balance for newly developed devices.
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And, what | mean by this is, we talked yesterday about the
need for comparisons group. We talked about the context of why this
information is necessary because patients will always ask what this means for
me and how this can be -- with regards to what you are actually evaluating
this particular new technology. So | think that infrastructure that we are
developing is going to have a huge importance on making sure that newly
approved devices are looked upon within the context of what is available for
the patients.

Let us now go down this slide and examine what are the data
sources that we currently have in place and how we predict their utilization
will actually happen during the same timeframe that | just talked about.

Maybe we can start first with the medical device reports and
MDR. And, we've heard about the limitations yesterday and the day before.
We talked about what we are trying to do to modernize it. We also talked
briefly about mobile apps that we are developing and help developing
actually in corroboration with our colleagues in academic sites to make this
more accessible for patients. And, we predict that you're going to receive
somewhat increased number of reports, which is again represented on the
top of the slide. But, again, that's not the only source that we are going to be
basing the information in the postmarket surveillance.

We also have the enhanced surveillance. And, Tom Gross

presented yesterday about some of the examples, including our MedSun at
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local hospitals and a number of other strategies that focus in this what we
called enhanced surveillance bucket of our tools.

Then we also have de novo data collection. And, | know that
industry might be interested in hearing this, that we do predict that
de novo data collection for postmarket surveillance might be decreasing. As
we grow stronger national infrastructure, there might be the questions that
cannot be -- that do not need to be addressed by each company designing
their own study that is going to be conducted during the five years post-
launch and address specific questions.

We might be able actually to utilize the registries and other
data sources as platforms where we can amass the post-approval studies or
maybe even address them through the registries through the data collection
that we all agree upon at the time when that registry is set up.

We also have the Sentinel Initiative. That's very important, and
even though the Sentinel Initiative had focused primarily on drugs during the
last several years, we have been working very closely with colleagues from
CDER and also conducted a number of our pilot studies that focus on medical
device technology that utilized the claims data and other data sources as a
part of the Sentinel Initiative.

We certainly know that currently the Sentinel is focusing
primarily on claims data, but there are going to be other data sources that are

going to be utilized. And, we know the limitation of those data sources for all
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the questions that we might have in the medical devices, but we would also
like to leverage the existing infrastructure to make sure that that is available
to us.

As you can see, we do predict that the use of administrative
claims data will increase especially with the UDI implementation because
those data sources then will have important information about device specific
for our research. And, certainly the electronic health records, their use is
going to increase. We hope to hear today also a lot of great presentations
about your angle and your perspective on EHRs and what are their potential
for device surveillance.

Then we also like to think about device registries and the
registries that contain device data. Here we've just listed one recent example
that FDA helped to develop. | know that Art Sedrakyan and Liz Paxton are
going to talk today more in detail, but again, this is just an example of the
types of the leadership that FDA had provided in motivating a lot of
international registries to work together.

And, now we do have this international consortium that has
representation from 15 countries with 30 registries being part of the
international consortium. And, all together we do have information in those
registries that is approximately 3.5 million procedures, which is really a huge
step forward in the way how much we can do in the area of orthopedic

devices in comparison to what we were able to do in the preceding years.
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The utility of registries will increase with accurate and timely
data collection. And, collecting data from EHRs or directly from patients will
enhance the long-term capabilities while removing burden from healthcare
facilities. And, | know that a number of you are actually working on the
methodologies how to do that, how do reach patients, how they can
contribute more in this exercise.

Most data currently captured in registries is also captured by
the facilities at the time of the procedure. Again, we need to think about
what is an extra burden on having the healthcare providers also entering the
data in the registries. And, preparation and utilization of this data from the
EHRs and claims data allows for better understanding of medical device use in
the context of other healthcare utilization and provides additional data
regarding patient outcomes.

Again, this goes in the context of what is the landscape? What
else is available? So we need to not only collect the device information but
other therapies in order to make sure that the proper determination of
benefit/risk balance is actually appropriate and up to date.

And, finally, with all these evolving data sources and potential
that they present for us, we are still going to continue doing secondary
analysis of previously collected data through meta analysis, cross design
synthesis, and many other methods that we heard yesterday from

Sharon-Lise that she is working on to help us move the methodological field
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forward in the context of medical devices.

How does MDEpiNet fit into this? As we mentioned on the first
day and on the second day, MDEpiNet plays and will play the core role in all
these four elements of the postmarket strategy. We believe the postmarket
infrastructure and normal methodologies are going to be systematically
developed and enhanced via MDEpiNet. And, this is just the beginning of a
very exciting journey. | am very enthusiastic that all of you will continue to
work with us.

Just the fact that so many of very important and high level and
brilliant people were ready to drop everything that they were doing and on a
short notice come, and some of you actually learned about this meeting last
week, and still we were able to get almost everybody that we invited to
come. So this tells me that that is our infrastructure. And, if we have right
people at the table, | think we can get this done. And, if we also stick to the
practical aspects of it, making sure that we don't forget that there is some
low hanging fruit that we can accomplish as we build step by step the better
surveillance for America and globally. So thank you very much.

| would like now to introduce Greg Daniel who is going to be
our moderator for the first session. And, also all the panelists and speakers
that they're presenting in the first session, | would like to ask you to take a
seat in the front table so we can move on with the rest of the agenda. Thank

you.
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(Applause.)

DR. DANIEL: Okay. Thank you, Danica, and good morning
everybody. My name is Greg Daniel. I'm Managing Director at the Engelberg
Center for Health Care Reform at Brookings. I'm very happy and delighted to
be moderating this morning's session, which is titled Understanding Device
Registries within the Context of Health Care Systems.

A number of very unique perspectives will be presented today,
and it'll be interesting to hear all of these perspectives and how these device
registries that are currently in implementation and being conducted will fit
into the very abstract art piece that Danica just went through.

With that, | think what we can do is just go around very quickly
and have brief introductions from everybody, and then we'll kick off the
discussion with Rick Kuntz.

DR. MACK: I'm Mike Mack. I'm a cardiac surgeon at the Baylor
Health Care System in Dallas. I'm the immediate past president of the Society
of Thoracic Surgeons and the chair of the steering committee of the TVT valve
registry of the STS and ACC.

DR. MILLER: Good morning. I'm Dr. Marissa Miller. I'm with
the National Heart, Lung and Blood Institute. | run the Advanced
Technologies and Surgery Branch, and I'm intimately involved in the
INTERMACS registry.

DR. BERLINER: I'm Elise Berliner. I'm the Director of the
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Technology Assessment Program at the Agency for Healthcare Research
Quality.

DR. DREYER: Hi, my name is Nancy Dreyer. Good morning
everybody. I'm the Chief of Scientific Affairs for Quintiles Outcome, and I'm a
senior editor of the registries handbook for AHRQ.

DR. GRAVES: Good morning. I'm Stephen Graves. I'm the
Director of the Australian orthopedic association, National Joint Replacement
Registry. | was the inaugural president of ISAP, the International Society of
Arthroplasty Registries, which was formed in 2004. And, currently I'm
chairman on the steering committee for ICOR, which you've heard briefly
about.

MS. McCOLLISTER-SLIPP: Hithere. My name is
Anna McCollister-Slipp, and | am a co-founder of a company that does health
data analytics called Galileo Analytics, but I'm here today as a Type 1 diabetes
patient and patient advocate.

MS. PAXTON: Hi. I'm Liz Paxton. I'm the Director of the
National Implant Registries at Kaiser Permanente.

DR. KUNTZ: Good morning. I'm Rick Kuntz. I'm the cardiologist
and chief scientific regulatory officer for Medtronic.

DR. DANIEL: Thank you.

So, Rick, | think you're first up. Do you have slides?

DR. KUNTZ: Yeah, | do. I'm going to make a case that registries
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are good, which is a pretty -- kind of a cheap shot. And, this is not necessarily
an industry perspective. It's a perspective of me being in industry, so take
that perspective.

Given the fact that we're talking about registries with a special
emphasis on surveillance, | think at least from my perspective I'm going to
keep pace with what's going on in the environment and increasing demands
for clinical evidence. There are a variety of efforts that have tried to
capsulize what's going on in evidence and this is from the IOM Learning What
Works.

A shift from efficacy to effectiveness is occurring dramatically
as we start to realize that the integration of healthcare systems average
operators patient outcomes are just as important, if not more important,
than a more specific focus on an efficacy endpoint.

We have to understand that the models for clinical research
based on a point in time to do a randomized controlled study testing on a
hypothesis with time for follow-up analysis and then the average two years to
publication is not keeping pace with the opportunities in technology to
advance patient care. We have to understand that there are a lot of small
studies that need to be aggregated, and there have to be technologies and
advanced methodologies -- to both look at the collective wisdom from those
studies as well as leverage those studies in follow-up.

Our classic comparisons in the past have been with placebo,
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and these are of less interest to patients than comparing to real alternatives,
so the desire to drive comparison with other outcomes is something | think
we're seeing more shift to. A focus on the patient unique characteristics
rather than extrapolating the average patient effect from a randomized
controlled study is of great interest, and that obviously has both statistical
and sample size challenges. And, our ability to expand analyses, | think,
dramatically increased over the last 10 or so years, especially in the
observational arena, and an ability to take observational studies and move
them into a more controlled environment, especially with respect to
confounding.

Meanwhile, we are moving from a paternal framework where
all you have to do is make the physician happy to understanding actually
there are a lot of people that need to understand data who are in the
continuum of care. So, this broader stakeholdership is now all demanding
data, as they should, and they demand data in a language that they can
understand. But they're equal partners in understanding how to make these
decisions going forward, so these are increasing the volume of evidence
required in order to satisfy those people who deserve to make decisions.

And, then, finally, dissemination and uptake is an actual
specialty inside, in and of itself. How do you distribute the knowledge from
studies so that people can make informed decisions? All of these are critical

environmental issues we have to consider when choosing what type of format
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or research to do going forward.

We look at the randomized controlled study, clearly the gold
standard for validity. The capability of randomization to control confounding
is unparalleled, but there are some limitations of RCTs that we know. It's
highly valid, but they are narrow applications. It's generally powered for
specific hypothesis tests. Most people don't pay attention to the secondary
analyses and multiplicity. Inferences based on the average sample effect in
general is poorly generalizable.

And, that's mainly because the screening requirement to get
patients who actually can perform the duties required to participate in the
study limit the kind of generalizability that can be obtained, including the
hospitals that can do studies. And, they're large and expensive and certainly
not scalable. There are minimal economies of scale, and there's obviously an
increased demand that just won't be satisfied by these one-off, build the tent
up, do the study, and take the tent down randomized controlled models.

For example, in our company, which has over 350 product lines,
over 10,000 different products, here's one product: a coronary drug-eluting
stent. In this most recent study, 5,400 patients were followed for five years.
Its predecessor had 24,000 patients followed for five years. And, those were
all the studies that were done, almost all of them randomized controlled
studies that cost well over a couple hundred million dollars.

If we look at the expenses in a company like ours, which is
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going to spend about $400 million in clinical research, the compound annual
growth rate in clinical research especially in the postmarket requirement has
gone to an unsustainable rate. We're seeing anywhere between a 25 and
50% increase in clinical research costs depending on how you break it down.
In the postmarket we're seeing almost 100% annual increase in the cost of
doing studies globally in the postmarket. Since we're anchored generally in
the randomized controlled study arena, this is just not a sustainable model.

What about large simple trials? This is something that has
been around for a long time, recognized it has not been applied as much as it
should, and there are great studies in the past, ISIS, GUSTO, and others, that
have been fantastic examples of cheaper, more scalable research studies.
They address issues of RCT inefficiency. They generalize -- they use large
sample sizes. They focus on ease of use, and they require minimal
administrative oversight. And, there's a hope and a potential for these to be
dropped into the electronic health network framework, if you can get past a
few small hurdles, including ease of consent.

But, in general, they're not optimum for complex endpoints or
special device application. The requirements for large simple trials really are
unambiguous endpoints that don't have to be adjudicated -- very common
treatments or conditions. And, when we're looking at the specificity of device
application, this is probably not a readily available solution. There are going

to be some examples, but not what we can count on.
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So what about registry methodologies? And, by the way, I'm
interested in the word "register." In the U.K. they call them registers. In the
U.S. we call them registries. And, | was informed by somebody from Oxford
that a register is one study, a registry is a collection of registers, just to let
people know. We'll be talking about registers for the next two days. And, |
don't know if that's true or not. Maybe we can get some other comments.

In general, they're better with respect to generalizability at the
cost of less validity, and they're broadly applied. There's been profound
improvements in confounding control. The general application of some tools,
such as propensities for adjustment, instrumental variables, better attention
to complete ascertainment has been something that's happened a lot more in
the last few years, and we're starting to see some true fruit from the register
format, which in the past was equating itself to kind of sloppy studies. It
certainly offers a more scalable and reasonable cost-efficient platform and
offers live data analysis for quick application and results and incorporates
much easier with clinical management systems, | think, than the randomized
controlled studies.

You'll hear, | think today, obviously, about the reports and
registries HRQ and Outcomes research has done, so we have a variety of
really good documents that are up-to-date demonstrating the real values and
applications of registers. And, in general, they are just multi-purpose devices

to be able to accumulate data over time with the caveat that they have to --
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you'd have to consider selection bias, and it has to require tools for
correction of confounding.

There are lots of examples of registers that have been very,
very helpful in the past. This is again from the AHRQ document just outlining
some real winners, and we all know them. The question is can these be
applied in longitudinal follow-up in clinical and devices per se? If | put my
PCORI hat on, our methodology committee has also developed a report in
May of this year outlining state of the art clinical research methodologies,
and they have their own chapter on data registries and what the reports are.
So, we certainly have enough up-to-date information about what the
elements are of registries and how do to them correctly.

Here's an example of a study done by Drs. Mori and Norman in
internal medicine a couple years ago leveraging the register from the state of
Massachusetts on the cardiac outcomes study. And, this is a study meant to
address issues of quality of both devices and also operators, but from this
data they were able to leverage information to address the question are
drug-eluting stents of value in the treatment of acute myocardial infarction?
And, this passed the gauntlet in internal medicine and has been a pretty
valuable piece of information demonstrating that DESs have value.

We also want to pay attention to the learning healthcare
systems, which is | think maybe more than just a new buzzword, but how do
patients actually interact with the data on a regular basis. And, we have to
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consider in trying to understand how to put together a platform of research
for devices that interacts and extols some of the virtues outlined here in
learning healthcare systems, but mainly an interactive system that can apply
more readily available data over kind of a natural history and the real world
environment.

Here's an example of that. We had a PCORI conference at
Stanford a couple months ago. The C3N run by Peter Margolis in Cincinnati is
an outstanding social network of clinical research that's really a community-
based system based on hospitals and clinics addressing mainly the problem of
inflammatory bowel disease in children and has been an outstanding learning
system that has generated publications. It's low cost economies of scale and
has been great and has generated the value of collection of clinics and
registers over time to develop the network-based production concept.

What do we need in surveillance? We need to measure better
device performance and confirm efficacy. We need to demonstrate
long-term efficacy, which is not available from premarket studies. We need
to show its effectiveness.

So we take these devices that have been studied in a selected
group, how they perform with average healthcare systems or different
healthcare systems, how they perform with average operators, and when
they finally get distributed, what is their broadened application going to be?

Do they require more studies if they become -- on the areas that don't have
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clinical evidence? And, with time we'll start to understand the real outcomes
patients are interested in.

And, what about comparative effectiveness? Again, most
preclinical studies are generally done against either an existing comparator,
which is a like device, but often patients want to know how they compare
against other real alternatives that they have. And, then, only in large sample
sizes can you come up with the power to detect rare events. And, what are
those rare events? How do you detect them? How do you determine
whether a rare event is happening too often? Is it predictable and can they
serve -- are there machine failure points of conservative surrogacies for
clinical endpoints?

If | look at the total product life cycle from our perspective in
industry, on the bottom we have what we do from industry perspective. We
try to design a product on the bench. We do some premarket pivotal and
pilot studies. We go to the update panel and the data gets evaluated, and
then the device gets thrown on the transom and then it gets used in the
market. Only recently have we paid attention to the fact that actually after
it's approved, it's really important, that study as well, postmarket studies and
surveillance. And, then we consider those issues of weaknesses of the device
as it performs as the input for specs for the next cycle of design.

The way to study them is on the top. And, so we generally

study the premarket step with both computational modeling and a variety of
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other techniques used in engineering and then slowly move into the clinical
arena, but generally stop at the pinnacle of the study, which is the premarket
study. And, then the follow-up has a been a hodgepodge of a variety of
different small registers, some of which are not well designed, and good
studies if mandated by the Food and Drug Administration.

In looking at how one can try to study these, one has to
consider all of the different variables that occur -- levels, what the different
endpoints are of interest. Early on we're not looking at clinical endpoints.
We're looking at design specs, and we're looking at minimal variation and
lean sigma approaches. As we move into the framework to the right, we start
to get into patient variation in outcomes. And, these all require different
methodologies of research.

What about using the device surveillance model for using the
register process? If we look at how they've been performed in the past, I'll
show you the different levels of efficacy, but | want to point out a couple
elements that are critical.

In looking in the register to capture what happens in the
postmarket to be able to keep pace with the total product life cycle, one has
to understand how did you capture the patient? What was the follow-up
methodology? How specific were you at endpoint? How high was the
ascertainment follow-up? Did you have missing data? And, what was the

source for inference? And, so | have two slides here just grading where |
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think the kind of models have been for surveillance.

The lowest level of validity | think is the existing model of the
MAUDE database, which has a pretty minimal understanding of how the data
was captured because it's all voluntary. The follow-up has generally been
passive, but the data specificity is high. This is a really good database for
gualitative analysis about product failure and return product analysis, but
generally a poor methodology to assess rates. It doesn't cost much. It's very
gualitative, but the rates are not really useable.

The next level would to have a more active follow-up system
with still no control over patient entry point. This would be like looking at the
national debt index with a special endpoint that you can look at, per se. You
might be able to get a rate if you can get an understanding of what the
denominator is, but it doesn't have much specificity.

Most device registries really are the next level, which is a low
level patient capture. Again, people don't pay attention to how they actually
get into what the intake methodology is. The follow-up is generally active.
You usually pay sites to do the follow-up, and their specificity is high. The
rates are somewhat biased, but they're still poor inference because we don't
know the patient population.

A more leveraged approach is to have a network that has a full
understanding about how patients are captured. For example, to make sure

you're going to make inference on whether they get consented. You have
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active follow-up, high data specificity, and these are the special networks, the
kinds that we're trying to do in my company where we specifically focus on
devices with registries and fields directed at the endpoints of those devices.
Still somewhat low cost, a little bit leverageable, but moving the right
direction.

The more desirable ones would be where we utilized full
electronic health records from single payer systems like the U.K. CPRD's data,
or on top of that a dataset that has register elements on top of the HRs like
the National Health Service U.K. National Joint Registry, which | think is
probably the best in class and very similar | think to the Australian registry,
where there's actually an effort to leverage existing data on electronic health
records so there's no missing data. We understand where the patients came
from, and there's specificity with them on top. And, this is | think where we
want to go going forward.

We need to pay attention to the fact that the clinical endpoints
are critical. In devices, you need high specificity. It's not easy to use just the
HRs alone. Device circuit endpoints | think is something we have to pay
attention to. How do we measure machine failure issues before they actually
cause endpoints in patients? Like changes in impedance in a high power lead
in an ICD generally predicts fracture of that lead.

We have to be able to understand how to detect adverse

events and make inference on them. | think like the DELTA system-- have
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good analytical oversight that's independent. This is critical because we can't
have industry doing all of the analytical oversight. We don't want the
liability, and we need better objectivity. And, then the reporting structure is
critical. How do we get that data out to people who are going to use the
information going forward?

So, | think the answer is that the registry platform is likely the
best platform for device surveillance. The desire for frequent monitoring
exists to take appropriate action and provide rapid design feedback. That
really fits in well with this framework. And, the monitoring and decision
making for device events are not well worked out under the registry platform
at this point, and we have to work through a variety of different -- of issues
about how you look at continuous monitoring because as the manufacturer |
want to monitor that dataset every second and find out when something
happens. And, there are some challenges in data analysis in that arena.

In conclusion, medical therapy surveillance is presently
suboptimal across the globe. We all know that. That's why we're here. The
growing concept of outcomes research with emphasis on developing
networks up to scale with an observational research system will provide the
basis for responsible medical device research in the future. Proper
surveillance research requires serious attention to design and statistical
elements in order to provide useable results to improve healthcare for all

stakeholders.

Free State Reporting, Inc.
1378 Cape Saint Claire Road
Annapolis, MD 21409
(410) 974-0947



36

And, finally, there are great opportunities presently to improve
global healthcare by leading and pioneering novel methodologies in medical
therapy surveillance. And, I'll stop there. Thank you.

(Applause.)

DR. DANIEL: Thank you, Rick.

The next speaker is Marissa.

DR. MILLER: Good morning, and thank you to the organizers
for this invitation to be here and be part of this dialogue. What I'd like to do
is first put into context registries in the context of NHLBI and NIH research.
And, then | want to go into several examples that hopefully will illustrate
some points I'd like to make.

NIH oversees scientific investigations and biomedical research,
and they're laid out in three main areas: basic, clinical, and translational.
Registries fall across these three domains. And, depending on sort of the
impetus and how the issues come to NIH depends on whether we actually will
support a registry or not. We do this selectively, especially at the National
Heart, Lung and Blood Institute.

So the three basic registries that have been initiated in the
cardiovascular realm that | think will illustrate some of the points I'd like to
make are the Percutaneous Transluminal Coronary Angioplasty registry,
which evolved into the dynamic evaluation of percutaneous interventions,

the GenTAC registry, which looks at genetic, thoracic, aortic aneurysm and
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other cardiovascular complications, and INTERMACS.

And, very briefly, the PTCA was initiated by NHLBI after the
very first angioplasty was conducted in 1977. It started as an NHLBI form
collection, evolved into a contract looking at many, many sites that were
utilizing this new technology, and soon became a more focused registry
collecting data from 16 sites. Again, this technology was evolving very
rapidly. There was an interest in looking at patient outcomes. And, up
until -- many outcomes came out of this including the morphology of plaque,
how to utilize balloons and guided wires in the procedure, and so forth. The
motivation was very much on the clinical outcomes of patients and scientific
investigations.

GenTAC also came about because the scientific community
approached the NHLBI with an interest in the genetic basis for these diseases.
It was believed that a repository of biological samples along with clinical
information on patients would advance the field very rapidly, and this is in its
second iteration. Again, it's very much focused on genetics, imaging, and
clinical outcomes of patients.

INTERMACS, which is the Interagency Registry for Mechanically
Assisted Circulatory Support, probably is the best example of what we're
talking about here, which was an impetus from NHLBI. The Institute of
Medicine in its report in 1991, after the total artificial heart was launched,

initially said that because patients are fully dependent on this technology,
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they should be followed for their lifetime. And, that was really the marching
orders that the National Heart, Lung and Blood Institute received. | think
there are some unique attributes to INTERMACS that should be considered in
the development of new registries and that allows the utilization across many
domains and not just the research domain.

Just basically lots of you who have been here this week have
heard about INTERMACS. I'll try not to repeat too much, but it's a national

registry for patients receiving durable approved ventricular assist devices. It's
focused on adults. We're expanding into pediatrics. We're expanding
internationally as well. And, again, in support of the NIH mission to advance
the understanding of this new technology to improve health, to advance the
development of new devices, and hopefully inform future decision making
both in terms of research and in terms of regulatory activities.

So you've probably seen this slide before if you've come to any
of our meetings or last week or even yesterday with David Naftel. What's
been unique in the development of INTERMACS that's | think instructive as
we move forward is from the very beginning, even though initially this was
funded by NHLBI, the way this was constructed is that all of the stakeholders
were at the table at the very beginning. That included the three collaborating
agencies, the NHLBI, the Food and Drug Administration, and CMS, but also

our industry partners and clinicians and academicians.

So the very first year of the development of this registry
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involved hands-on monthly meetings with all stakeholders at the table
defining the data elements, the data definitions with input from the
regulatory and reimbursing agencies. So as we move forward, all these
interests were integrated into the registry that has continued over the course
of this registry and has really enabled us to have a sustainability plan and
process whereby these entities all now pay in and we have a long-term path
for the registry.

You've probably also may have seen this slide, and the previous
speaker really brought through many of these points. | think the highest level
of evidence in making most any decisions is the randomized clinical trial.
There are drawbacks to that. | think as we move forward with registries --
and the AHRQ second edition book speaks to this -- we have to think about
the quality and rigor of our data and the extensiveness of the data. Registries
do allow for collection of information on patients far beyond what a
randomized clinical trial allows. We are going on 8,000 patients in the
INTERMACS database now with over 400 elements for each patient.

But at the same time we have to make sure that we have
rigorous inclusion/exclusion criteria. Our adverse event definitions are
evolving along with the thinking of FDA, which | think is important. We are
able in this registry to collect in excess of 85% of all of the durable approved
devices going into patients, and we have, because of our collaboration with

industry, an idea of the denominator, which allows very accurate rates to be
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assessed. Anyway, if you build in these rigorous aspects, you have quality
data that can be used across the spectrum from research to regulation to
reimbursement decisions.

Just in summary, and again instructive for the broader
discussion, having that upfront cooperation and collaboration across entities
to assure that many needs can be met, | think, is critical. Having some kind of
national relevance in size and extent so that what you're looking at is
reflective of what's going on in that clinical area, device area is important.
Having FDA as a full partner, obviously if industry is going to utilize your
registry in terms of either pre- or postmarket activities, there has to be that
ongoing dialogue.

And, | think that building a rigorous platform that it can then be
leveraged in many different ways is also very important in this period of
constrained budgets, particularly with what's going to hit us very soon in the
federal government. So when you have a platform upon which you can build
substudies, you can develop hypotheses for additional investigations, even
launch clinical trials, | think registries are a phenomenal platform for that.
Obviously the challenges include maintaining the rigor and the high quality
and as | mentioned the sustainability.

So the lessons learned in terms of NHLBI's involvement in
registries is again to have the stakeholders at the table in the planning

phases, to integrate all of the interests of the various entities up front as you
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design the registry and conduct the registry, provide a conceptual pathway
for collaborations, again, to leverage your infrastructure and make the most
use of your investment, and then plan for your long-term sustainability. And,
again, the more rigorous your data, the more complete your data, the more
likely people will ultimately pay for your data, so that's very helpful.

So in terms of NHLBI's goals and priorities for the future, our
short-term goal is we're kind of -- | think in some ways we've been considered
a bit ancillary in terms of some of the registry activities that have gone on.
And, we would like to try to work with the societies and others that are
stepping forward in terms of the medical device arena to consider the
research needs and research opportunities, and we're in the process of doing
that.

We want to assure in terms of INTERMACS specifically -- and
we're working very closely with FDA -- that our registry will continue to
provide data that are needed for evaluation of adverse events, for evaluation
of pre- and postmarketing activities, and to have that broad discussion across
all the stakeholders as we move forward. And the beauty of registries, again
reiterating a point that was made previously, is we have the opportunity to
adjust and be flexible as both the research environment and the regulatory
environment changes over time.

Because the NIH is under the common rule, we have some

restrictions in terms of human subjects issues and approaches and informed
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consent and other issues that have been -- that must be addressed
sometimes do impact our efficiency and our ability to get to all the patients
we'd like to. Again, we're looking at how other registries are navigating this
pathway in terms of how we go forward. And, that's a very big concern of
ours currently.

And, long-term goals, we want to again do this comparison
between what registries can do and provide and our randomized clinical trials
that tend to be much more expensive and see if registries over time can fill a
bit of a void and a gap and also be a more cost-effective means of doing
research, posing research questions, as well as providing all of the other
benefits that I've already mentioned.

We also are watching very carefully the FDA experiment that
Danica has described, and we very much want to be a partner with FDA as
you move forward in terms of research questions that can be built in, new
methodologies, new approaches, and new partnerships. So thank you very
much.

(Applause.)

DR. DANIEL: Thank you, Marissa.

Our next speaker is Elise Berliner.

DR. BERLINER: Hi. I don't have any slides, so | just wanted to
mavybe bring in a little bit of a different perspective. | guess | wouldn't say
that it's an either/or situation for randomized controlled trials and
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observational studies. | just want to remind everyone that observation is a
key part of the scientific method -- that the scientific method starts with
making an observation. When you measure some outcome in a patient, the
patient definitely experienced that outcome.

The question that we're trying to figure out is: why? And, that
whole hypothesis generation thing, it's really important. And, at AHRQ we do
a lot of systematic review, and we've looked at thousands and we've looked
at thousands and thousands of randomized controlled trials, and a lot of
times they don't have the answer. And, a lot of times the reason they don't
have the answer is because they were not designed using the appropriate
hypothesis, so they have the wrong comparator, they were not powered
adequately, and we really need observational data as a critical part of the
scientific method.

But another thing | wanted to say is that | really applaud FDA
for trying to put these postmarket and MDEpiNet and all these initiatives into
the broader public health context because another thing we're realizing at
AHRQ is that it's really critical to pool resources and work together, that no
one entity is ever going to have enough money to collect enough data to
answer all the questions that we need to answer.

An example of that -- yesterday we were talking about the
different pacemaker leads, so at some point you might have enough data to

say that one lead is significantly worse than another lead. And, so, the FDA
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might have enough data to take action or the company itself might decide
that they want to pull it off the market or redesign it, but there's still lots of
patients that have those leads in their body, and they need to know what to
do.

We need to keep studying it beyond -- the FDA might be done
doing what they need to do, but from a public health point of view, there are
still lots of patients that are going to be asking what do | do? Do | take it out?
Do | replace it? What do | do? That's sort of the background. We have this
huge pace of change of technology, but we still have this duty to patients to
study.

And, another -- just to comment on some of the conversations
we were having the other day, so we are looking at different sources of data
and how to combine those data, and that's absolutely critical. But there is
also -- we are also going to need new data, and people mentioned getting
data directly from patients. And, an example of that is, AHRQ is funding
together with the NIH and with the ACC and with industry a longitudinal study
on implantable cardiac defibrillators.

And, this study has turned out to be much more expensive than
| would have thought considering that we're just taking existing data sources,
which are data from the NCDR and data from the HMO research network, and
then we are doing some adjudication of the shock data from the ICDs

themselves. And so, just looking at that whether the shocks are appropriate
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or inappropriate, it's ending up to cost a lot of money.

But we just published a systematic review on another issue
related to ICDs, which is that there were some guidelines published recently
that physicians should have conversations with patients before the ICDs are
implanted about what happens at the end of life, so that eventually should
these devices be deactivated at the end of life. And, there is no evidence on
how this conversation should happen, when this time comes, whether
doctors have the information from that conversation, whether patients still
have the same feelings about it at that time, and those questions are all
critical to answer. So how can we add in questions into existing data
infrastructures instead of starting all over again? | think that that's really the
challenge that we're facing.

As far as what AHRQ is doing, | was very happy to hear already
this morning two references to the AHRQ User's Guide. | have to definitely
point to my colleague Rosemarie Hakim from CMS. The whole guide was her
idea. And, we are just so happy to see that people really find it useful. The
purpose was to have a how-to guide to help maximize investments in
registries and make the data as valid and reliable as possible, as Marissa said.

| also just want to point out to everyone that the third edition
will be posted in the next few weeks, the draft for public comment, so we
definitely invite everyone to look at the AHRQ website and read the draft and

comment, and we would be happy to incorporate everybody's comments.
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Some of the interesting trends over time in the registries
handbook as we're moving on to the third edition, which | think are the
themes that we're really discussing in this meeting, that the important issues
that are the real cutting edge issues in registry are the issues of how do we
link data sources and the legal and ethical issues, patient privacy, informed
consent, the protection of data from discovery in litigation, that those are the
kinds of issues that people are really concerned about, and that in order to
make this whole thing work, those are the really critical issues that we need
to solve.

The other really big initiative at AHRQ is to do all the registry of
patient registries or registers, but that will be a registry of registries, so | can
use the word registry. And, we want to create a place to find information on
existing registries, so if someone wanted to study some clinical question
instead of starting all over again, could they partner with someone that
already is collecting data on a similar question?

We're coordinating with clinicaltrials.gov. Clinicaltrials.gov
already collects information on observational studies, and there are already
about a thousand things are identified as registries in clinicaltrials.gov, but we
are adding in data elements that will be useful really for this question of how
can the data be leveraged and utilized by others? So for people who want to
make partnerships and really collaborate, that's really where we're trying to

go. | want to point out that it'll be totally voluntary registration, but we do
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hope that everybody will find it useful and will take the time to register their
registries and also to use it as a resource.

And then, one of the most interesting things, part of this
project is what we call the outcome measures framework. And we discussed
this a little bit yesterday too, that one critical issue is that studies all use
different definitions for outcome measures. So they might use different
definitions using the same words, or they might use different words, and they
really mean the same thing.

So how could we develop some sort of standard data dictionary
so that people can put into the system what their definitions are, and then
the next person who puts in their registry can say whether they used the
same definition or a different definition. And, it's actually really, really
difficult to do that. | think that that's something that probably it won't be
implemented in the first edition of the registry of patient registries, but
something that we're going to have to work on over the next few years.

And so, just to end up | also want to say that AHRQ is funding
specific registries. We're funding the FORCE-TJR orthopedic registry, which
Pat, my colleague Pat Franklin who's the PI, will be talking about that later
today. We're funding a glaucoma registry. We're funding a lot of other
specific registries, so we're asking the same question that FDA is asking. How
do we find partners? What's the value proposition for keeping these things

going? How can we integrate these registries with other initiatives that are
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going on? And, | think that those are the critical questions to address over
the next two days, so thank you.

(Applause.)

DR. DANIEL: Great. Thank you, Elise.

Our next speaker is Elizabeth Paxton.

MS. PAXTON: First of all, I'd like to thank the FDA for the
opportunity to share our experience at Kaiser Permanente with device
registries. At Kaiser Permanente over the past 10 years, we have developed
five orthopedic, three cardiac, and a vascular stent registry. We're currently
monitoring over 300,000 implants on a longitudinal basis.

These registries were initially developed after the Swedish
national registry for hips and consist primarily of standardized
documentation. Our physicians came to consensus in terms of data elements
that would be collected preoperatively, intraoperatively, and at each follow-
up. This allowed us to collect information on patient characteristics, surgical
techniques and implants, and outcomes with revision as the primary
endpoint.

In addition to these standardized forms, we also have access to
information in our electronic health record. We're able to match this
information with pharmacy, lab, imaging, and utilization data to provide a
very comprehensive device surveillance mechanism.

One of the unique features of our registries is the quality
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control. We validate the procedures, diagnostic codes, and implants using
independent databases, and we also conduct a thorough chart review of each
outcome using our electronic health record.

Another unique feature of our registry is our dynamic feedback
mechanism. We provide feedback to the frontline staff and physicians
through numerous mechanisms, including meetings. We work very closely
with the chief's groups. We have site visits to the different medical centers.
We have an internal conference as well as present at external conferences.
We have an annual report that's provided to all of the physicians and staff.
We also have newsletters that are provided on a frequent basis. And then I'll
share some additional web-based tools that we have used to disseminate
information.

How have we used this information at Kaiser Permanente?
Well, first of all, the registries have been crucial for patient safety in regards
to recalls and advisories. We've had numerous recalls where we're able to
identify which patient has that implant, immediately notify the physician and
the patient, and monitor that patient on an ongoing basis to ensure that they
receive the follow-up care that is necessary.

In addition to patient safety, we also use the registries for
guality improvement efforts. The registries allow us to evaluate longitudinal
outcomes of devices so we're able to determine what are our revision rates,

what are our re-operation rates, and monitor that over time.
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In addition, we can look at different implants and compare
their effectiveness. This is an example from our ACL registry, in which we
looked at different types of grafts and found the allograft type was
performing at a lower level. This information is then fed back to our
physicians to influence the clinical practice.

Another way that we look at data and use the information at
Kaiser Permanente is identifying risk factors associated with revisions and
complications. This is an example of revision risk factors associated with total
hips in which we found the femoral head size in metal on conventional
devices were at higher risk for revision.

We also are very involved with our quality improvement
programs at Kaiser. We have ongoing monitoring of our complications on a
quarterly basis. And, this allows us to detect early problems associated with
devices or at certain medical centers. So, this is provided not only to our
chief's groups, but to our quality departments and also to our risk managers.

In addition, we have medical center specific reports that are
provided using our web-based system as well as providing specific
information. And, this allows us to compare each medical center with the
region as well as nationally, providing some benchmarking information for
qguality improvement.

In addition, we identify centers that have higher than expected

revision rates or complication rates and work closely with the chief's groups
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to identify the underlying source of that variation. This is an example of a
specific center that had a lower survival when it came to looking at total
joints. And, we had an independent surgeon work with that center to identify
the cause of that particular issue and provide a feedback to those physicians
for enhancing the quality of care.

We also have surgeon profile reports that we provide. And,
this allows surgeons to look at their demographics, the types of implants
they're using and their outcomes in comparison to their medical center, the
region and nationwide. Physicians who identify higher revision rates can then
work with us in order to identify the underlying source of that particular
issue.

Another way that we work with our registry is through revision
risk calculators. This provides an opportunity for the surgeons and the
patients to work together and identify risk of complications and revisions
before the decision of treatment is made. So, this is information that can be
gathered from the patients, such as the gender, BMI, enter it in this risk
calculator, and their risk of revision is immediately identified for clinical
decision making.

How does this influence our clinical practice? This is an
example of some changes with head size associated with registry findings. So
the registry findings have impacted our clinical decision making along with

existing information in the literature. This is another example of our
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reduction in revision burden and revision rates for total hips as a result of
both the registry and other available evidence.

What are our keys to success? First of all, there has been
physician involvement in all stages of the registry, and that's been the most
important factor in the success of our registries. The registries also have to
be minimal in terms of burden to the frontline staff and physicians. Another
important factor has been providing direct feedback to the clinicians and staff
so they're aware of how this information is being used. We also have taken
advantage of the numerous existing databases within our system to enhance
the data collection. And, another key to success has been our rigorous
quality control mechanisms and validation of our outcomes for high quality
data.

For the future we are looking at integrating the registry more
into our workflow with registry modules and more of a bi-directional aspect
with our electronic health record. We're also looking at taking advantage of
clinical decision tools and reminders. We're looking at different mechanisms
for automated postmarket surveillance for adverse event detection. And,
we're focusing on the patients with virtual visits as well as collecting patient-
reported outcomes.

And then, finally, we're looking to collaborating with the FDA
on national efforts as well as international efforts such as ICOR. Thank you

(Applause.)
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DR. DANIEL: Great. Thank you, Elizabeth.

Our next speaker is Nancy Dreyer.

DR. DREYER: Thanks very much. I'm happy to be here and
particularly delighted with the assignment of this particular talk, so if it ever
comes up I'll -- I'm talking to you about governance and data access.

We've heard some fabulous descriptions of important registries
and tools that really make a difference, but what I'm going to talk about |
think is critical to the success of any one of these registries and one of the
more under-appreciated aspects of planning successful collaborations.

We're talking about governance, how you run things, data
access, which is who can use the data when and for what? It seems
straightforward, I'm sure. But | want to talk to you about some principles of
just governance. It's critically important to start with a plan, preferably a
written plan. What is the charge of the governance council?

For many of you who are experienced researchers, I'm sure
that like me you share the wounds and the war stories of ineffective
governance and projects that had the best of intentions and went terribly
wrong because of things that could have been clarified if you'd declared them
at the outset.

So the role of the advisors -- on this slide you see some of the
examples of things that they're often asked to do.

The membership is important, so we always like to include key
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contributors, key stakeholders, but that's too simple. How long are they on
the board? Do they rotate? Do you include methodologists who guide things
but perhaps are not direct contributors? We see more and more programs
where there is an important role for a patient advocate who serves the
position of keeping it real and keeping it focused, which sometimes gets lost.

And, then the process. Will you be voting? What kind of vote
does it take to pass something? Where do the sponsors fit in? Do they get to
vote? Do they get to just chat?

And, the last but extremely important is how do the meetings
get memorialized? | mean whoever writes the history dictates what gets
remembered. And, if you've participated in these kind of meetings, you know
that many things are discussed, but how they're memorialized often doesn't
really represent what you remember happening as the most important things.
So, it's an extremely important aspect.

I'm not going to describe INTERMACS again because we heard a
fabulous overview of it. But, what | wanted to show you was a little bit about
the governance. Look at this. Look at all these committees. These are all the
stakeholders that are involved in this process that Dr. Miller described this
morning. And, the fact that they have a well-established governance process
which gives a voice to all the stakeholders and keeps them involved,
maintains their interest, this is | believe a key reason why they have been

able to generate as much value and sustainability as they've had.
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And, | do want to draw attention, since our registry handbook
sponsor is here, that this is described in the 2013 edition of the handbook in a
new chapter on public-private partnerships, which will be up for public
comment in a few weeks.

Just a few points that I've learned both from personal
experience and from participating in the handbook is the importance of
choosing the chair. It may sound trivial, but you need a respected leader who
can unite parties, drive consensus. This is a hard job for beginners. It's much
better to have experience. And, you do need to clarify their role at the
outset. They may have their hand in everything, but are they a co-author, a
lead author? What is that role?

You also need to plan for dispute resolution. | know where you
always start these, we're all one big, happy family; we all get along because
we have the same purpose. It is inevitable that there will be disputes, and
you need to plan for them and plan how to get out of them. I've had
disgruntled authors come in and say, well, I'm a collaborator. If you don't do
it my way, I'm withdrawing all my data from the study. You have
collaborators who say they're not satisfied infinitely on manuscripts. These
are important processes.

And, finally, you need to prepare for transparency and act in a
transparent method. This is not an old folks club, old boys club, girls club that

you can act behind closed doors and just make decisions. That doesn't work
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anymore.

If we get past, that let's just talk for a moment about data
access and planning. You know the principles are fairness. Easier said than
done. Who gets the first crack at good ideas? It's amazing how many people
claim responsibility for a great idea and that they should lead it. How do you
balance the roles of registry contributors? Do they get preferential access to
the data? What happens when outsiders want it? How do you apportion
authorship? It's important, and people care about that. And, if you have a
plan, then it will work.

And, of course, it's important to think about the regulatory and
legal responsibilities because part of acquiring data is the responsibility to
report it, and as we also heard this morning to protect it from irresponsible
use and also to deal with unintended aspects like litigation that we heard
about.

For data access just like governance, expect the best, plan for
the worst. Data management needs to talk about, of course, protecting the
identities of patients and physicians and any confidential sponsor
information. But, the documentation particularly from observational studies
is particularly important. We heard Dr. Berliner talk about the outcome
measures framework. People will often hear about your study and assume
they understand what your measures are when, in fact, particularly in

observational research it's critical to be very clear about describing that and
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making sure everybody understands it.

And, then a key question is who does the analysis? Not just
from a turf perspective, but for guaranteeing the quality and that things are
done right and so you can stand by them. So, will you do it all centrally under
various people's directions, or will you send out datasets?

And, then the key question is how do you safeguard quality? Is
there a central review? Is it binding? Non-binding? How can you assure
appropriate use of an interpretation?

And, possibly the last bullet on this slide is one that should
keep you up nights because the question is in a collaborative program, do you
need to speak with one voice? And, whose voice is that? So, it's
tremendously challenging.

My second to last example is the National Registry for
Myocardial Infarction, which we call NRMI, sponsored by Genentech. And, |
want to call your attention to this great publication in Lancet in August -- I'm
sorry, in JAMA in August. This registry ran for 17 years, a huge program, lots
of publications and abstracts, and as we've been hearing this morning made a
tremendous difference in the treatment of patients. But, how did they do
this?

They had an effective governance committee. Their advisory
board had a budget. It's real simple. They got to do three publications a

year. And, what they did is vet all the ideas and chose what they thought
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were the most meaningful. That self-regulation strategy seemed to be a very
effective strategy for producing scientific, high-quality publications. Now,
that's not the only what, but it was an interesting model that | wanted to
offer you.

It may seem straightforward to think about these things, but
truly the devil is in the detail. But, if you think about them, you will have the
possibility for a very successful program. Thank you.

(Applause.)

DR. DANIEL: Great. Thank you, Nancy.

Our next speaker is Michael Mack.

DR. MACK: Thank you, Greg. And, I'm here to tell you we are
living every single aspect that Nancy just mentioned in her presentation
there. You're right. The devil is in the details. It didn't sound easy to begin
with, but looking at this some days is a nightmare. This is the wrong talk.
Could I have my other talk, please?

This talk is successful partnerships for registries development.
This was an editorial by Bob Hauser in the New England Journal in February of
this year. "Professional societies, the medical device industry, and the FDA
should mobilize available resources now to improve postmarketing
surveillance for these patients. Otherwise, no doubt we will be here again."
And, this was discussing ICD leads.

And, at that time what was being generated was the STS/ACC
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TVT Registry. So, what it is is a new outcomes registry of transcatheter aortic
valve replacement that was approved -- which is a device that was approved
in the United States in November of 2011. The registry currently has greater
than 400 data elements. It's a web-based data entry. There are standardized
data elements based upon the Valve Academic Research Consortium
definitions. There are 30-day risk adjusted clinical outcomes. It will be linked
to CMS data so that we'll be able to have long-term outcomes and will be
harmonized with the STS database, which captures 96% of aortic valve
operations done in the United States. So, ultimately we'll be able to perform
comparative effectiveness research.

The vision behind this was the creation of a generic platform
that would serve as an infrastructure for a premarket IDE device submission,
postmarket surveillance, coverage with evidence development, and be
generic for different devices and device iterations of the same devices. And,
the idea was to develop a comprehensive infrastructure for disease
management so that we could perform comparative effective analysis, cost
effectiveness research, appropriateness of care analysis, quality monitoring,
performance improvement opportunities, and observational and hypothesis-
driven studies of real world practice.

The idea is traditionally registries have been here in the total
lifecycle of a device, and the idea of this is to expand the role of a new

generation of clinical registries into the postmarket and post-approval areas
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and to the premarket arena.

So, these are the partners or the stakeholders in the TVT
Registry enterprise. It's the Society of Thoracic Surgeons and the American
College of Cardiology, along with the Duke Clinical Research Institute, both
pre- and postmarket divisions of the FDA, CMS, NHLBI and Edwards
Lifesciences, which is the sponsor of the only approved TAVR device in the
United States at the current time.

The governance of this is there is a steering committee, and
under the steering committee is the research and publications committee,
which controls all data access to the registry, and a stakeholder advisory
group. And, in the stakeholder advisory group are multiple different
stakeholders, including other industrial partners who do not have a device
approved in the United States yet, NHLBI, payers that are non-Medicare --
virtually all these devices are implanted in the Medicare population now and
for the foreseeable future -- John Santa of Consumer Reports has agreed to
participate in the stakeholder advisory group, patient representatives, the
public healthcare system, and AHRQ.

This is the steering committee, which has four members of the
STS and four members of the ACC. Many members of the steering committee
are in the room today including Fred Edwards from the STS, Ralph Brindis
from the ACC.

The registry operations are all done by the NCDR of the ACC.
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Participating on the steering committee are Danica and Jamie Schaeffer from
CMS, Frank Evans from NHLBI, and John Rumsfeld is the chair of the research
and publications committee. All data analysis is done by DCRI, and

Eric Peterson and Matt Brennan are the principals of that. And, there's a
number of staff of both STS and ACC that are involved with the real work of
the registry.

The timeline of this is the idea for this came in February of
2011 when the premarket section of the FDA approached the ACC and STS
anticipating the approval of TAVR devices in the United States. In July of
2011 at an FDA expert advisory panel, the TVT Registry was proposed by the
professional societies at that panel meeting. And, in November of 2011 -- so
nine months after the idea of it -- the Edwards SAPIEN valve was approved in
the United States, and the ACC and STS filed a request with CMS for a
national coverage determination of transcatheter valves. And, then a month
later the STS/ACC TVT Registry was launched.

In May CMS issued an NCD for transcatheter valves mandating
participation in a national registry as a requisite for reimbursement. And, in
July a web-based data entry portal was opened. This is the national coverage
determination issued in May, which requires participation in a national
registry, and the TVT Registry meets all the requirements of the NCD.

What are some of the innovative aspects of this registry? Well,

first of all, it will capture all devices implanted in the United States. And the
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reason for that is if you want to get paid for it, you've got to enter it into the
TVT Registry. It will have the capability of incorporating UDIs. There will be
immediate focus on critical issues, so this is real time, able to be queried, and
have an immediate answer. So it is active surveillance.

Short-term risk-adjusted clinical outcomes will be able to be
obtained and long-terms outcomes by linkage with CMS claims data. There
also is quality of life outcomes data. This was mandated by the CMS NCD, so
we will have one-year quality of life outcomes data available for this.

A risk prediction algorithm will be able to be generated once
we have sufficient data within the registry. By linking with the STS, we will be
able to have appropriateness of use assessment and comparative
effectiveness. This also has the opportunity of being able to expand FDA
label indications by IDE studies being nested within the registry. And, indeed,
post-approval studies will be nested in the registry also.

The current status of it: as of yesterday there are now 106
actively enrolling sites in the United States. We don't know for sure how
many sites are implanting in the United States, but there's probably about
170 right now, so we have over half the sites now actively participating, and
we have now 510 patient records in this. Most of the ramp-up has occurred
within the last couple of months. Again, it's not known how many devices
have been implanted in the United States. Wall Street estimates are about

2,800 at the current time. And this is also serving as a nested registry for a
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post-approval study for the Edwards SAPIEN valve.

Now, another of the issues -- how is all this funded? Well, the
professional societies, the STS and ACC, have borne all the initial startup
expenses associated with this. We had two large databases. We felt that this
was a natural extension of our databases and it was the right thing to do. The
ongoing expense has been funded by site initiation fees and annual
participation fees, and funding has been received from Edwards Lifesciences
for work that will be performed for the post-approval study.

What's the good and the bad of this? The good is that this is a
new collaboration between many partners who have not necessarily worked
together before, including the STS and ACC, which haven't always seen eye to
eye on many things over the years. | think it establishes the capability for a
more robust postmarket surveillance system than has been in place before.
And, as | mentioned earlier, there's a significant expansion for the role of
registries.

What's the bad? Well, right now it's a very burdensome data
collection for the sites. It probably adds a full FTE to each site for data
collection, entry, and maintenance. There was a lot of heartburn about the
cost of the initial expense and the annual expense for participation in this
registry from the study sites. Site agreements, contracts, and informed
consent have been a lawyer's delight and nightmare for all of us trying to get
the registry up and going.
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And, communication between all stakeholders is a constant
challenge in these uncharted waters. The communication has been -- there's
weekly teleconference calls in which all stakeholders participate and been
very diligent in, but there are so many side issues that come up and keeping
everybody in the communication loop is a constant challenge. And, there's
many things yet to be determined.

There's many stakeholders in this. This isn't just about
postmarket surveillance, and different stakeholders have different goals. FDA
needs a device to safe and effective, CMS needs it to be reasonable and
necessary, and the professional societies are more interested in appropriate
use criteria and guidelines generation from this. Can this be all things to all
people? Or can it can be something that in trying to be this ends up not being
too wieldy, too burdensome, and not very pretty to look at?

The next steps for the registry is we plan on having annual
reports at the society meetings each year, so there'll be an annual data
harvest. It will be linked with CMS data for long-term outcomes and will
develop the risk model as | mentioned.

And my talk this afternoon will discuss the global
harmonization of this registry with out of U.S. databases and registries. And,
a lot of these already use common AHRQ definitions, so that the data
dictionary is one of the things that's in place already that will help facilitate
this.
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We're in discussions right now using this for premarket use, so
you'll have a common generic platform from device submission to the FDA for
approval on through the total lifecycle of the device. And, then ultimately
linking with the STS Adult Cardiac Surgery Database for comparative
effectiveness with surgical AVR as this becomes more and more a commonly
employed device.

In the national strategy, now where does this fit? Well, | think
it fits right now in three different areas: the first is in post-approval studies;
the second is enhanced postmarket surveillance; and then the third is
building a national registry and the capability of interacting with international
registries. Thank you.

(Applause.)

DR. DANIEL: Thank you, Michael. And you're right that was not
a very good looking horse to look at, so -- or zebra. | don't know if that was a
horse or a zebra.

DR. MACK: It's a zorse.

DR. DANIEL: Zorse? Okay. So our next speaker is
Stephen Graves.

DR. GRAVES: Thank you very much. I'm going to try and give
an international perspective on using registries. And, | guess that one of the
things that's really -- what | would consider a registry is often quite different

from what is being talked about today. | think a lot of the things that are
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being talked about are really large observational studies or large clinical trials.

| would call registry something quite different, and that | think
that a registry is not an observational study. It's not a clinical trial. What it is
is a quality assurance mechanism that's been developed to monitor outcomes
within a healthcare system. And, that healthcare system may be an
integrated healthcare system, like Kaiser. And | think that Liz gave a very
good explanation of how a registry is actually used.

But, it also can be scaled up, and it can be in large regions, or it
can actually be -- and this is where | work and where many of my colleagues
work -- a national registry where the data that we look at is everyone -- it's
all-encompassing and that there's a number of features about registries
which are actually quite critical in that the data that you get has to be
validated from multiple sources and so that you know that it's actually
correct. And, the very important aspect of registries is they feed back into
the healthcare system so that you bring about change. And, you bring about
change and you bring about that change very, very quickly. And, you can
monitor what you do.

When you say something, you can actually immediately see the
effect of what you say because the healthcare delivery will change. And,
registries change healthcare delivery on a daily basis. Surgeons look at their
own data and change their practices, governments look at the data and

change pricing or remove devices from the market, companies look at their
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data and make decisions about what they are going to do with the devices,
whether they're going to add additional training or whether they should be
using it in different centers. Hospitals compare their data so they compare it
to each other.

What I'm talking about when | talk about a registry is
something that is much more scalable than an observational study, and it's
something that is actually integrated within the healthcare system to bring
about change within that healthcare system.

Registries internationally have a long established track record.
Liz mentioned that the Kaiser registry was based on the Swedish hip registry,
but that wasn't actually the first of the device registries. The knee registry
was, and that was established in the mid-'70s, and it's well over 30 years old.
And, as I've mentioned the registries -- internationally the large registries are
actually already integrated into the decision making of the healthcare system.

The relevance of registries. They are a quality assurance
mechanism. They have broad-based community data which enhances the
capacity of a wide range of stakeholders to use in evidence-based approach
to ensure quality outcomes. For instance, with medical devices | wouldn't call
an arthroplasty registry a medical device registry. | would call it a procedural
registry. It looks at the outcome of hip replacements. It can monitor the
outcome of devices.

And, | think the large registries that do monitor devices are in
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fact the most effective postmarket surveillance tool, but they do other things.
They actually also look at the outcomes of surgeons and hospitals. And, so
it's a much broader thing that they look at. They look at patient factors,
surgeon factors influencing the outcome. They provide data which is actually
not available from any other source. Registries are also changing the
paradigm in the nature and delivery of clinical evidence, and they provide real
evidence in real time. And, there's an increasing expanding role for registries
within healthcare systems.

What evidence do registries look at? They look at
independent -- device comparative outcomes data. They identify best and
worst practice. They simultaneously compare the effect of multiple factors
on outcome. Through ongoing monitoring, they are sensitive to the impact
on clinical change and independent quality information -- or it can provide
independent quality information on a surgeon's own personal outcomes.
Safety and outcomes data for industry and regulators -- that's one of their
major activities. And, again, just to emphasize, it's real information in real
time.

Despite the clear evidence from these large national registries,
which has been established over many years, there is ongoing
misunderstanding of the nature and role of registry data by those with little
or no experience in the use of large registries.

This is one of the devices that the Australian registry identified
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many years ago, and everyone is well aware of this. This was the ASR
Conventional total hip replacement that we first identified back in 2008, but
it took till 2011 before the device was withdrawn from the market. And, this
was exceptionally different from other devices that were being used.

Here you can see the comparison at five years of the outcomes
of the ASR with over almost 20% being revised at five years. The Australian is
actually reporting on this device at seven years where over 40% have been
revised. The revision rate should be about 4% at that time, so you can see it's
a tenfold difference from other devices. So, they identify difference very,
very easily.

The ongoing criticism of registry data is they are not clinical
trials and therefore cannot be used to establish causality. They have not
controlled for all factors, and therefore confounders would distort data
interpretation. They are not Level | data. They cannot be used to compare
prostheses. This is actually a quote from Biomet to a senate inquiry in
Australia.

And, I've also got a quote from DePuy back in 2009, which is
when we were reporting and discussing with the company about the
problems with the ASR. And, what they said was that simple comparisons
using registry safety data alone are not suitable for evaluating products that
present a different risk/benefit profile, such as the use of conservative hips.

Because as well as the conventional hip, we were also reporting the ASR
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resurfacing was also an issue.

Now, DePuy has since come back significantly on that, but you
see, these are the issues that we have dealt with over a number of years.
And, fortunately what is actually happening is there is increased education
that's going on, and there's an understanding that registries actually are
protective of industry and they're protective of all the stakeholders because
they are monitoring the outcome of healthcare delivery.

This is one of the classic things that is presented when
discussing registries: the level of evidence. If we look at the level of
evidence, clearly RCTs and systemic review of RCTs are really the highest
levels of evidence. Now, what this does is enshrines the clinical trials and
RCTs in particular as the pinnacle of evidence-based approach to medicine.
And it's based solely on the capacity to determine causality because that's
actually what that hierarchy is based on.

But it actually perpetuates a terrible, terrible myth, which is
that the concept that determining causality is the best way to improve
outcomes in a clinical situation. And that is absolutely wrong. Because what
is very clear from the experience of registries is that the best approach to
getting an improvement in clinical outcome, which is what a registry is for, is
increasing the use of approaches that are identified as having the best
outcome. So you identify what works. You also identify what doesn't work.

And if people continue to change from what doesn't work to what works,
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you'll get an improvement within the healthcare delivery.

And there's nothing in there that says that you actually have to
understand what the causality of the problem is. In fact, I've talked about the
ASR prosthesis. Still today we actually don't know why that device fails.
There are multiple reasons probably, but, in fact, it doesn't matter. All that
needed to happen was a system be in place to identify that it didn't work.
And that's actually what happened.

Other approaches to assess the value of a registry rather than
its ability to assess causality could be the capacity to provide new
information. Well, registries are really up there with respect to doing that.

Applicability and relevancy of the information. Well, registries
are up there with the ability to do that because they can actually provide
surgeons with their own data and outcomes.

The ability to produce beneficial change. There is no question
that if you ask orthopedic surgeons, particularly in countries that do have
established registries, whether their outcome has been affected by looking at
the results of clinical trials or randomized controlled trials -- I've asked this
universally at many orthopedic meetings, and no one puts up their hand and
says that has happened. If you ask them if their outcome has been affected
by registry data, which is their own data, they will all universally say yes.

International collaborations are also very important, and with

arthroplasty registries there's a very well established system for doing that.
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The International Society of Arthroplasty Registries was established in 2004.
And so, there is an understanding that linking registry data and registries
working together is a very important principle.

And the FDA has been fantastic really in supporting that
collaboration with the development of the International Consortium of
Orthopedic Registries in 2011. And we will talk more about that later today.

In summary, registries are a continuous, ongoing quality
assurance program. The newly established registries are building on a
wonderful legacy that was actually established by Scandinavian and the
Swedish registries in particular. Worldwide patients, surgeons, hospitals,
industry, regulators, and governments are increasingly embracing the use of
registry data. Registries are relevant, useful, and they do make a very big
difference. Expanding the role of registries can only be to the benefit of
patients. International collaboration will further enhance registry
effectiveness. Thank you very much.

(Applause.)

DR. DANIEL: Thank you, Stephen. Our next speaker on the
agenda is Trish Groves. Is she on the phone? Okay.

Trish, are you on the line and can you hear us?

Okay. Should we go to the next speaker perhaps and then --

She's going to call now?

DR. MARINAC-DABIC: Trish Groves is the editor from the British
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Medical Journal. And | just wanted to say a couple of words about her
support throughout the process.

(Phone rings.)

DR. DANIEL: Okay. Trish, are you on the line and can you hear
us? Trish, are you there? Trish, are you on the line?

DR. MARINAC-DABIC: | just wanted to say that we've
interacted with Trish Groves as part of this building infrastructure through
Cornell University and convening the IDEAL meeting of the IDEAL initiative
where Trish was an integral part of and very, very supportive throughout
these couple of years. She wanted to be here in person.

As many of you know, this meeting originally should have taken
place in April and then May and June and we got moved to September. And,
finally, something else intervened, and she had to be on another location.
But we were hoping that we are going to be able to hear her presentation
because the support and the understanding from major medical journals are
so important to the success of this effort. And we're happy to have
Bill Summerskill from Lancet here today, and Trish, | hope, is going to be able
to join us via phone.

We also invited New England Journal of Medicine.
Unfortunately there was another scheduling conflict, but we'll continue
engaging the community of the scientific publishers to help us spread the

message about this effort and to help us multiply interested parties in various
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DANIEL: Trish, are you on the line? Hello, Trish, are you on

GROVES: | am. Hello.

DANIEL: Oh, great.

MARINAC-DABIC: That's great.

DANIEL: Good morning.

MARINAC-DABIC: That's -- applause.

DANIEL: Okay. We have your slides queued up.
GROVES: Oh great --

DANIEL: So feel free to start -- excellent. Thank you.
GROVES: Great. Can you hear me okay?

DANIEL: Yes, we can.

GROVES: Good. Okay. Actually, | won't need my slides --

I've seen all the others -- but -- oh, there they are -- all right, let's go. So

you're ready? I'll go?

DR.

DR.

DANIEL: All set.

GROVES: Okay. Good. Well, I'm allowed to speak for 5

minutes, so I'll try and stick to that. And I'd like to talk a little bit about

background, about what works now and about what -- there are and then

short-term and long-term priorities. I'll try and run through that pretty

quickly. Next slide, please.
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Okay. Can you see it? | haven't got the next slide up yet --

DR. DANIEL: Yeah, | think it might be delayed, so we do have
the next slide up.

DR. GROVES: It's -- from a paper in New England Journal earlier
this year by Resnic and Normand. Do you have that slide?

DR. DANIEL: Yes, we do.

DR. GROVES: Great. Okay. | mean really -- be there. You
know, this is why we're here. But the point is that the whole story of devices
is @ moving target. What we're all trying to do is to balance the
understandable pressure to get devices to market quickly ultimately to
benefit patients. But, we're trying to balance that pressure and that speed
against the need for decent -- that devices not only benefit patients because
they work but because they're safe, and that's what we're all trying to do.

Now, I'm speaking here as a journal editor. A journal is read by
doctors, and it's read by policymakers. It's an international journal. And, |
have a conflict of interest in that my journal, the British Medical Journal, the
BMJ, has been very critical to date of the way that devices do get to market.
And, we have published research, original research, we've published
investigative journalism, and we've worked with the BBC and other
documentary TV companies here in the U.K. to make documentaries in the
past year or so about the problems with some devices, particularly those

metal-on-metal resurfacing devices for hips. But, generally our -- journal is
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pretty skeptical.

Having said that, we also have published and are publishing
studies based on registry data, and clearly everyone agrees that there is much
good to be had from registries. But that's the background, and that's where
I'm coming from.

The next slide -- | think probably there's nothing on this slide
that you haven't already discussed. | mean you've already heard about
INTERMACS. | don't know if you've heard about SWEDEHEART, but, again, it's
a device registry that's been going for quite a while, and it's very complete
and very useful indeed. We'll have the next slide --

This one is a screenshot of the U.K. National Joint Registry. Are
you on the same page as me?

DR. DANIEL: Yes.

DR. GROVES: Yes? Okay. Good. Now, again, this may look
familiar to you, but there are lots of different registries. But, what's nice
about this one from the point of view -- my point of view as a journal editor in
terms of -- very prominent link on the home page to research. And, if you
click on that, it takes you to published studies. It gives very clear advice on
how to contact the registry because you're in independent research and
wanting to do a study. There's lots of information there for the public about
specific data, the annual reports. It's all very clear and transparent. In fact,

it's pretty admirable stuff, and it's certainly -- interested in transparency and
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making research as easy as possible --

Now, we heard earlier -- actually, that's all very well, but there
are real problems with who's got access to the data in registries and their
governance. And, | would completely echo the need for extremely clear
research questions based on pre-specified analyses. Because what we all
want to know in the end, that what -- the studies that get published actually
are true, they're scientifically sound, they're not biased by commercial
considerations or anything else, and you can trust the results. They're
meaningful. Because that's what in the end surgeons and physicians who
have to use devices and the patients who end up getting the devices put into
them or using them to match their conditions because that's what we're all
trying to get.

Okay. My next slide. Before, everyone's made the point that
there are lots of different registries, and | had a look at the American Joint
Replacement Registry, which is pretty new, so | hope you've got a map of the
U.S.A. there. Itisn't about who's voting what, although -- anyway | won't
comment on politics. That would be a very bad idea. This is not about what
people are going to vote.

This is about which states are currently participating in the
American Joint Replacement Registry and which ones are in the process of
enrolling, so there's real opportunity there, but there's still some way to go.

And you heard earlier from Michael Mack who was telling us about the STS
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national database. And, again, it sounds like it's going to be great, but it's still
got a way to go. Next slide.

This is familiar probably to many of you in the room because
this great report came out on Friday from the FDA CDRH, and that picture,
that figure kind of sums up a lot of good stuff. And, sure enough, registries
are there very prominently at the bottom of that picture. | haven't got time
to go into all the opportunities that this presents, but | must say it's a pretty
impressive and encouraging document, and I'm very glad to say that the BMJ
has already publicized it. We had a news story published about it yesterday.
It's up on our website already. Next slide.

I'm nearly there. The next slide is the highest priorities, and
this is over the next three years. Well, obviously we all agree that -- | hope
you've got that slide, yeah? We all agree that we need more registries. But,
itisn't just the data. We need the methodologies so that we know what to do
with the data. And, | hope that you've already heard and will be hearing
more about MDEpiNet. | haven't got time to tell you more about that.

Buried in the MDEpiNet report and all the information online
about MDEpiNet is something about the collaboration called IDEAL, which is
about trying to develop really good study designs for making sure that
surgical innovation goes as smoothly as possible and is -- manages to balance
what patients need, what companies need, and what we all need in terms of

public health. And, my next slide says a little bit more about this, but you
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have Bill Summerskill from The Lancet in a later session, and he will be telling
you more about IDEAL.

There's a very high priority in the next three years, | would
argue, is independent research using registry data and really good setup for
independent researchers to come with a good protocol for a study and to
have the peer review. And, again, Michael Mack was telling us a little bit
about how that works in the registry that he's involved with, and that's very
good.

Again, as a journal editor, what I'm interested in is not just
scientific transparency. You've got a good research question, you've got a
pre-specified analysis, you've got a peer reviewed protocol, but you also
know where the research question came from, who the investigators are,
who's got an interest in this study, who's got a stake in it. So it's very
important that conflicts of interest, whether they're clinical, academic, or
commercial, are properly declared in published articles about registry data.
Last slide -- pretty much my last slide.

This is slightly longer-term priorities, and you've heard a lot
about the need for linkage. It's all very well having lots of registries. That's
fantastic, but what happens when you have lots of different registries in
different countries with different datasets, plus you've got the premarketing
studies and you've got surveillance systems and all the fat, and someone

smart is going to have to try and link all this stuff up. That's probably going to
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take longer than five years, but | hope that certainly by five years time out
from here, there will be good examples of very effective linkage.

And then, just again a brief mention of this IDEAL collaboration.
This has been outlined in a series of three articles in The Lancet back in 2009,
but there's another series of articles coming out soon on this. This is an
international collaboration, as I've said, on trying to really rethink the way
that surgical innovation happens. In the past, surgical research has too often
involved people saying, okay, I've done some cases, this is what we did, I've
written it up, and now that means that this operation, this device, this
technique works. Well, that is very limited type of evidence.

And, the IDEAL collaboration is working on ways to have a sort
of iterative approach to research so that at each step of innovation you have
different ways of sharing the information, sharing the expertise, and really
understanding what works and what doesn't in terms of new surgical
techniques and the way surgical techniques interact with the insertion of
devices.

So, that's my lot, and thank you very much. I'm sorry | couldn't
be there in person, but | was very glad to be able to join you at least by
phone, and I've been listening in for an hour, so it's been very interesting.
Thank you.

DR. DANIEL: Hello? Thank you, Trish. Thank you very much for

that great presentation.
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Our next speaker is Anna McCollister-Slipp.

MS. McCOLLISTER-SLIPP: While they're pulling up my slides, I'd
like to start with a couple of comments and a disclaimer, and I'll try to keep
my slides and other comments very brief.

One is, as a patient I'm very encouraged by the fact that there
are this many smart and dedicated people who could come together on such
short notice to make this happen. And, | think it's incredibly impressive that
Danica and Ben and others at FDA were able to pull this off.

Secondly, a couple of disclaimers. I'm not a physician. I'm not
a researcher, although much to the disappointment of my husband and close
friends | tend to play one sometimes at cocktail parties. I'm not the expert in
the room in terms of creating registries and structures. | sort of play with
data a little bit because I'm sort of a nerd, but I'm not here to tell you how to
create a registry. I'm here to give you a perspective of patients on what this
means for them and what we want out of something like this.

And, then my third and final comment and disclaimer is that as
you've probably figured out over the past couple of days, I'm not your typical
patient. And, again, my mother would -- an endocrinologist -- would probably
agree that's probably a really good thing for society, but -- first of all, | have
Type 1 diabetes. That's very different than some of the disease conditions
that are represented in the registries we've been discussing. | don't have any

cardiac implants. | don't have any joint replacement procedures. | hope to
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keep it that way.

But the type of devices that | have are ones that | interact with
on a regular basis that, again, as | referenced the other day, kind of bridge
medical device and consumer electronics, so | want to preface it with that.
Secondly, | don't pretend to represent other people with other diseases and
other concerns. |think often when you come to these policy conferences,
patients are referenced as some sort of like weird, amorphous monolith of
opinion. There are a lot of people who have lots of different opinions.

I'm comfortable enough with my disease, with the fact that |
have complications. I'm motivated enough and again sort of nerdy enough to
be able to come here and talk about it in open. That's not the case with
everybody. Sometimes this is very sensitive. Sometimes it's scary. So, again,
take my comments and remarks within that context, and I'll try to be succinct.

As | was getting ready for this, | did a little bit of research, and |
didn't have all that much warning like the rest of you, but | sent out some
quick e-mails and did some quick surveys through some social networking
groups with Type 1 patients. But | also -- because | know Type 1 patients can
be a little bit different, | also talked to people who don't have Type 1
diabetes, who have -- are sort of 40-something, middle-aged, older, to get
their thoughts on some of these things.

And, the biggest comment after they realized | was going to

force them to talk about something that would probably bore them was, wait,
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what's a registry? And, it's often followed by things like you mean like the
Nazis do or did? Are people going to keep a list of all the folks who have
diseases? One person asked me if this meant that FDA was going to give
them gifts from Pottery Barn and Neiman Marcus, a/k/a a bridal registry.

And, | talked about this some yesterday. We don't -- patients
as a whole don't think about things in terms of registries. It's jargon. It
happens in every specialty, it happens in every professional world, but
registry is not something that means anything to anybody within the context
that we're discussing it.

And, then after you kind of tell them what it is, they say, but
don't they already do that? And, one thing that I'm constantly surprised of is
people assume that we're better than we are. | can't tell you how many
physicians I've gone to and specialists that think that | have a continuous
glucose monitor and a pump, so therefore this continuous glucose monitor
doses the pump and controls my diabetes and keeps everything in perfect
check. That couldn't be further from the truth. There are a lot of people who
are investing in that kind of stuff, some JDRF and lots of companies like
Medtronic and others are really investing in making that happen, but we're a
long way away.

I'm always kind of stunned with the fact that people are
surprised that their doctor doesn't have access to their electronic medical

record that they gave to the emergency room two days ago. To some extent
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people think that we're doing some of this stuff. And, then when you talk a
little bit further and they start to really get their head around what it is and
you start using words like surveillance, monitoring, postmarket studies, they
come up with, surveillance? Are people going to be able to Google my health
data? Is this what NSA does? Are they going to be listening into my
conversations? How am | going to be penalized, and what is this data going
to that could potentially harm me?

These are very real concerns. And, as we think about how we
move forward, how we put together the -- with the steering committee and
how we put together the structure for this, we really need to think about how
do we get by in not just the medical and research and regulatory and political
communities, but what does that mean from a patient perspective? And,
how do we talk about these in ways that actually make sense in the lives of
patients who ultimately just want to be healthy, want to be safe, they want to
live their lives without having to worry about this stuff.

Just very briefly, I'll talk a little bit about what | think we want.
And, again, this is based on a very unscientific, very biased sample of people
who are involved enough in their disease to be on diabetes chat rooms or
social groups or to know me as a personal friend.

Security is a huge issue, and it's security in different ways. |
mean people -- again, unlike me, a lot of people don't want others to know

that they're sick. They want to be in control of that data. And, even if they
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do tell people about it, they want to be able to determine who knows that
information and what are they going to do with it.

Some people are concerned about their personal information.
My husband actually was a victim of identity theft a few years ago that
happened because he switched doctors and somebody was stealing medical
charts from the doctor's office. There was a big ring that was investigated,
and fortunately they stopped it, but that's a real issue too. And, that's
something that people think about. When we go to the doctor, we enter our
Social Security number, our insurance ID, | mean sensitive information in
terms -- it's not just about what is my disease, but what are the other things
that people can find out about me that | don't want in the public domain.

What are researchers going to be able to see about me? And |
tried to assure them for the most part researchers don't really care that much
about who you are and what you're doing as an individual patient. They're
looking at large global outcomes, and they're trying to make decisions based
on large population studies. And, that helps, but it's funny -- and this is
probably a D.C. bias, but most people say, well, | get that, but the other
people aren't going to get it. You can't talk to the people in places like Ohio
where | grew up and expect them to understand this, but I'm smarter than
they are because | live in DC and think about things like this so I'll be able to
get it. Whether or not that's true, | don't know, but it's a typical DC attitude.

And then, finally, we're constantly hearing about security
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breaches, not just within the medical field, where somebody takes a laptop
and leaves it in their car and it gets stolen and you have suddenly data
breaches of electronic medical records or other types of data, but also groups
like the "hacktivists" like Anonymous. What happens if they decide that what
FDA is doing or industry is doing is not a good thing? What if they don't trust
the process? They've hacked into people who have security companies.

| mean these are creative smart people with a bit more time on
their hands than | would imagine, but they're very talented, insightful, and
they have a perspective. And, if we happen to be on the other end of that
perspective, then there could be some issues that could cause significant
problems.

Secondly -- and again, | feel like I'm not being all that brief, but
I'm trying to talk really fast — transparency, | think, is critical. What are you
going to do with this data? Who's accessing it? We want to know in advance.
I don't know how many HIPAA papers I've signed without reading. And,
again, | sort of know what's in it. | don't know how many informed consent
things I've signed without really getting into it because | want to get in to see
the doctor and I still have to list the 14 different medications that | have and
fill out a medical history because the doctor can't access that.

What are you going to do with that information? People don't
read informed consent. They don't -- and they don't really think about it

when they do. They're focused on other things. So, we need to find a way to
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be creatively transparent in a way that it will register with patients and will
sort of make it through their skull and their thought process as they think
about the rest of their life and what this data means.

And, ultimately, especially within the diabetes community, a lot
of us are really eager. We generate all this data all the time, and nothing
generally happens with it except for our own decisions. People are interested
in helping other patients. They're interested in making sure that the data is
used for good resources, but they're a little skeptical. Once it's out of their
control, they don't have any control of it, and who knows what's going to
happen with it. But they want assurances that the data is going to be used
for the right purposes.

And speaking of insurance, we need to think about from the
patient perspective: Who's going to be looking out for my interests? And, as
an admitted comparative effectiveness geek -- | became one because | spent
some time living in the U.K. and was appalled at some of the things that | had
to deal with as a Type 1 diabetes patient who had no complications. And,
again, | know that it's been about 11 years since | lived there, and there have
been lots of changes in NHS and there's some wonderful things and
wonderful people who are working.

I'm not trying to be critical of NHS, but there are some
unintended consequences of things like comparative effectiveness research

that we generally don't think about necessarily. Is this going to be used for
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reimbursement? | think we'd be naive to think that it wasn't and shortsighted
to think that it wouldn't be insightful, but what does that mean? And who
decides what are the critical things that we're measuring within a registry,
within a study, in terms of what outcomes are relevant to patients?

I'm on a medication called Symlin. Symlin doesn't have that
much of an impact on hemoglobin A1C. A lot of physicians don't use it
because there are all these sort of black box warning signals, but there are a
variety of benefits to this drug that generally aren't measured. And, | can tell
you -- | can get into more specifics about that later for those of you who are
interested, but there are unintended consequences that can be very good
that affect quality of life, that affect the ability to be compliant or adherent to
our regimens, and then ultimately will protect long-term health and keep us
healthy over the long term.

And then, finally -- and this is the last one -- we want access.
Again, people like me with Type 1 diabetes, we live with data. We see our
own data. We are forced to understand it. And everybody | e-mailed and
talked to and heard from, based on some of the messages that | put out
there, everybody said | want access to the data directly. | want to see how |
compare to other people. | want to see what you're doing with all the stuff
that you're collecting. And not from the paranoia perspective in this
particular instance, but | need to control my disease.

And as | mentioned yesterday, | see my endocrinologist four
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times a year. That's four times a year. | have to live with my disease and
manage my medication and devices and make decisions on a
minute-by-minute, hour-by-hour, day-by-day basis. My physicians don't need
that. And, surprisingly, if you look at some of the platforms that are
developed for downloading data from devices, they're completely designed
to work with physicians and to e-mail that data to physicians.

The way the whole platform is -- first of all, they look like they
were built in Windows 95. And it's baffling to me that that's what we have to
work with, but people expect it to be like an iPad, like the things like they get
on iTunes. They want it to work easily. And, anyway, | mean we need to
think about not just how do we use this data that we're collecting? How do
we take this effort to inform public health decisions, reimbursement
decisions, surveillance monitoring, all of that stuff, but how do we use this to
give patients the information and the power and the motivation and the tools
that they need to manage their own disease, especially those of us with
chronic illness?

This is absolutely critical, and | think it's not just critical to the
patients and the lives of the patients, but the more useable and the more
accessible you make this to patients, the more comfortable people are going
to be in supporting it and letting this happen and go through -- continue over
the long haul. Thank you very much.

(Applause.)
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DR. DANIEL: Okay. Thank you, Anna.

| am getting in trouble for having this go on long, but we have
one more presentation from Jay, and then | think it would be important to be
allow some time for questions. With all of these panelists, I'm sure there are
qguestions in the audience as well as from the other panelists as well.

MR. CROWLEY: All right. Then | will be extremely brief. How's
that? A number of speakers have talked about Unique Device Identification,
UDI. Hopefully all of you are familiar with this. This is a project that we've
been working on for many years.

The proposed regulation implementing UDI published July 10th
of this year, and I'll put up a website here in a moment where you can go take
a look at it. Again, it's something that we envision is going to help us in a lot
of the postmarket surveillance activities. It's highlighted in the report.

Danica talked about it. And so we do think it's a foundational element in
terms of registries. So I'm going to go very quickly into what UDI is. If anyone
has any questions about it, please feel free to follow up with me later.

Why are we doing UDI? Well, because as hopefully you all are
aware, there isn't a current standardized way of identifying devices. We have
manufacturers using catalogue numbers that are the same. And then
downstream of the manufacturers, we have all the other stakeholders having
to create their own identification systems. Distributors, hospitals, payers,

everyone else creates their own way of identifying a device. We do not have
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a single standardized way to do that.

Here is an example of that. This is a very simple example. |
could provide many, many more, but this is a BD product, and you can see all
of the various different identifiers that distributors, hospitals, payers, others
use to identify that one single product. This actually goes on for four pages,
but | just put up one page of it, and you can see the problem we're trying to
solve.

UDI is attempting to create a standardized, unambiguous
identification system for all medical devices, which importantly is globally
harmonized. We've been working on this, as | mentioned yesterday, for a
number of years and are making great strides in that effect.

Mandated originally in FDAAA in '07 and some amendments in
FDASIA, which was signed into law in July of this year as well, the
non-italicized text is the original legislation, the italicized text is the FDASIA
requirements. Basically, go forth and build a UDI system, which is what we've
been working on.

UDI applies to nearly all medical devices. Please take a look at
the proposed rule for how this plays out. It's applied to basically the unit of
use of the individual device, and then UDIs are applied to higher levels of
packaging as well: UDIs both human readable and encoded in some form of
AIDC linear barcode, two-dimensional barcode, RFID, et cetera. We do not

plan to identify any particular technology.
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We also have potentially direct part marking for certain types
of devices. This is where you put the UDI on the device itself for certain
implants, reasonable surgical instruments, other kinds of devices as well. An
example -- and hopefully you can all see this. Thank you to our friends from
Medtronic. This linear barcode -- hopefully we all know what a linear barcode
is -- here in the bottom middle of this label contains what we would consider
to be a UDI compliant identifier.

Importantly, it contains two pieces of information. There's a
parenthetical one, for those who can see that | hope, and the 14 digits that
follows that is the device identifier. And if you were to look up those 14
digits, you would find it's one of these products. Following that is a
parenthetical 17 and a parenthetical 10 application identifiers that tell you
the lot number and expiration date of this product.

So unlike, for example, the pharmaceutical barcode rule which
encodes an NDC number in a linear barcode, the UDI includes not just the
device identifier, which tells you what the product is, but it also includes what
we call production identifiers: lot numbers, serial numbers, expiration dates.
So we're including that information as well so that we can capture this
information, for example, in registries. If this had been a serialized product, it
would contain a serial number in the UDI. It's a lot controlled product, so
there's a lot number. So however that product is currently controlled,

whatever you find on the label is what becomes part of the UDI.
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One example of what it looks like, here's another example: two
linear barcodes in the bottom left-hand corner. Again, the top barcode
contains what we call the device identifier. If you were to look up this
information, you'd find it's one of these products. The bottom barcode
contains the lot number and expiration date of this product, again, because it
has a lot number and expiration date. Again, if it was a serialized product, it
would have a serial number. Two perfectly reasonable interpretations of
what we believe UDI will look like moving forward.

| mentioned before if you were to look up the information, you
would find it's one of these products. We are building what we call the global
UDI database, which will contain for each device identifier. The UDI database
does not contain production identifiers, so we are not collecting serial
numbers and lot numbers. It's simply a reference database for information
about the device.

For each device identifier, this is the kind of information that
we expect will be in the database. This is the list that was published in the
proposed rule. We do expect comments on this. And so, if people think
there's other information that should be in there, please feel free to let us
know. Before | go on -- all of the data will be submitted to the UDI database
by the manufacturer of the product, but we do intend to make nearly all of
this information publicly available to support the kinds of postmarket

surveillance activities that we've been talking about for the last couple of
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days.

Implementation is based on premarket risk class with Class IlI
products going first one year after publication of final rule. Danica mentioned
earlier that we do expect to publish the final rule May of next year, May of
2013, so Class Il devices would need to meet all the requirements of UDI by
May of 2014.

One of the changes of FDASIA is this new implementation
timeframe for implants and life supporting and life sustaining devices two
years after publication of the final rule, the rest of Class Il devices three years,
and Class | five years after publication of the final rule.

For those who have been marking their devices with NDC or
NCDR numbers, important to note that we are phasing out the use of that
system as UDI comes online.

We do encourage everyone, device manufacturers, clinicians,
others, to submit comments. The last slide will have our web address. You
can go there to link to the Federal Register notice. Comments are due by
November 7th of this year. And, again, we have six months to publish the
final rule.

This is the website you can go to look up everything UDI and
link to the Federal Register notice. And, again, if you have any questions on
UDI, please feel free to contact me. | hope | went quickly enough. Thank you.

(Applause.)
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DR. DANIEL: Great. Thanks, Jay. | think we'll take questions
from the audience as well as if any questions came in from the web. But to
kick that off, | do have a couple questions for panelists.

One thing we heard that's common among registries is the
burden of collecting additional data elements. And we also heard from
Danica this morning that part of MDEpiNet strategy is to maximize the use of
EHR data and claims data in device surveillance. So my question to the panel
is that we did hear from Elizabeth that Kaiser is demonstrating value in using
claims or at least administrative data, for example, pharmacy data, which
might help better characterize patients, utilization data. We heard from
Michael that the TVT Registry will soon use CMS claims data for long-term
outcomes.

My question is why haven't we seen much more maximal use of
claims data and EHR data in this registries, specifically on the claims side? Is
it a technical barrier to bring in claims to the registries? Is it a motivational
barrier for commercial payers and hospital systems and developers of these
registries to actually come together and collaborate? So either Rick or
Elizabeth or Nancy?

DR. DREYER: I'll offer that there's a huge technology barrier.
We ought to start there. There are access barriers, but technology barriers,
it's just as simple as you would think.

MS. PAXTON: Claims data wasn't initially developed for registry
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use and for assessing clinical outcomes, so it's very limited in doing so.
There's also limitations in terms of the accuracy, the sensitivity, and
specificity. Within our system fortunately, we have access to our electronic
health records so we can identify potential complications using electronic
screening algorithms using both diagnostic codes and procedure codes. And
we can cast a wide net and then do a chart review looking at the chart to
confirm that those cases actually are associated with those outcomes.

DR. KUNTZ: | mean this whole last few days has been about the
fact that the data we need is not available. And we wouldn't be building a
registry if we could get this easily.

DR. DANIEL: So | guess to add onto that, so we heard that
claims data are not valuable for the actual clinical endpoints, but are they
valuable for providing a better characterization of the patient?
Understanding maybe history from the claims data or what's happening in the
outpatient setting, maybe perhaps not a clinical endpoint at this time, but
measurement of some common conditions or utilization happening in the
outpatient setting that might help at least control for compounding, is there a
value in that?

MS. PAXTON: | think there's more value in terms of using that
to characterize the patients in terms of their demographics and definitely
more limited in terms of the endpoint and the outcome. But that also differs

by which diagnostic codes you're using and procedure codes. Some are more
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accurate than others.

DR. DREYER: Let me also just add one thing about what you're
hearing as a perspective of an integrated delivery network. And for those of
us who don't have the luxury of that type of data, claims are useful because
they'll tell you prescriptions fills, they'll tell you some crude but useful
information recognizing that the average duration of membership in the
United States in a health system is two and a half years.

DR. MACK: | think the other use of claims data is to evaluate
major outcomes, so for instance mortality, stroke, repeat rehospitalization for
specific reasons. Now, one of the problems that's linking them is you can't
direct link them because of patient confidentiality issues, so you have to use
probabilistic matching. And you can only link about 80% of patients' records
by doing that. Once you do link them, the chance that they are linked
correctly is very, very high. | understand 98 or 99%, but you're still only able
to link about 80%.

The other issue regarding electronic health records is it's not
like there's one electronic health record out there. You almost have to pick a
partner and go with that one be ever who that partner is because it isn't one
agnostic generic system that you say you're going to partner with an
electronic health record and now you're speaking to all of them. It doesn't
work that way.

DR. DANIEL: Great. Thank you.
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We have a question from the audience. Can you introduce
yourself please?

DR. TAVRIS: I'm Dale Tavris. I'm in the Division of
Epidemiology in CDRH at FDA, and | just have a comment. I'd like to express
my disagreement with the idea that registry data does not contribute to an
understanding of causality. It does contribute to an understanding of
causality because it looks at the relationship between disease outcomes and
other factors under real world circumstances. And that's something that
clinical trials do not do.

And it's true that unmeasured confounding variables present a
barrier to an understanding of causality in observational studies. However,
that barrier is not absolute. And, in fact, there are criteria that have been
developed to assess the contribution of observational studies to an
understanding of causality.

And I'll just end this comment by mentioning the clearest
example of that, and that's the relationship between smoking and lung
cancer. It's widely accepted today that cigarette smoking is causally related
to lung cancer. And that's based almost totally on observational studies
because clinical trials would be considered unethical to look at that subject.
Thank you.

DR. DANIEL: Stephen?

DR. GRAVES: Yeah, thanks very much for the comment in there
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because it can help me clarify a little bit about what | was saying because
clearly you misunderstood what | was saying in that | wasn't saying that
registries couldn't be used to establish causality. | said that that's actually not
what their purpose is.

You're absolutely right in that they can be used to establish
causality in certain situations. And the example you gave was smoking and
lung cancer. And what a registry could do is, if there was a registry, is sort of
looking at smoking and lung cancer and saying if you smoked a lot, you're
more likely to get lung cancer. That is an association that it's identifying
because there are other factors that may come into the causality. And that's
where a clinical trial becomes very important because you're controlling for a
lot of factors.

But the point | was actually trying to make was not that the
registries can't be used to establish causality, because | agree with you that
they can on many occasions. | was trying to emphasize that one of the
problems for registries is that people criticize the level of data that is
collected in a registry, and saying because it's not an RCT or that it isn't really
a high level clinical trial, that it's of lesser value.

And | guess what | was pointing out that the purpose of a
registry was not so much to establish causality but to identify difference. And
once that difference is identified, then a lot of extra work from a registry

perspective goes on to see if there can be reasons worked out why that
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difference exists. But the essential thing that we do is that we actually look
for difference. And once we have difference, then we can hone down. But
it's an entirely different approach to what would be done with a clinical trial.
And | guess | was trying to make that distinction.

Thank you for your comments, and | think that hopefully I've
clarified that a bit better.

DR. DANIEL: Okay. Thank you. Just one more question? Is
that okay? Any questions on the web? Who do | look at for that? Okay. |
think perhaps to Anna as well as Nancy, so Nancy you talked about
governance and the importance of that. Anna you talked about the needs of
patients and having access to data and being able to, | guess, have more
innovation in how patients can be involved.

So my question is, knowing that patients come from all
different levels of understanding about their own condition, what's the best
way to maximize the input of say a patient perspective on a governance or on
a steering committee?

DR. DREYER: My experience with steering committees that
include patient representatives, they help drive the focus on the outcomes
that are important to patients and the questions that are important to them.
We heard a great example of the kind of decision making that needs to be
made every day during the day, and that kind of focus is just what these kinds

of endeavors need. And not just the patients, but the practicing physicians.
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The non-academic docs, what do they need?

MS. McCOLLISTER-SLIPP: | don't know if | have the be-all-to-
end-all answer to your question. | think there are probably a lot of different
ways that you could do it. But | think as a patient who understands both the
benefits and potential risks of comparative effectiveness research for my own
health and my own ability to choose what works best for me with my
position, | think you need to be incredibly transparent, and | think you need
to go out of your way to make sure that somebody who can represent the
perspective of a patient is involved in every part of the process.

Not just about how do we set up, but how do we ensure this
happens over the long haul? And how do you maintain the integrity? How do
you keep the objectives of the registry from changing over time? If you're
asking people -- actually, most patients don't have a choice of whether or not
their data is included in these things. | mean | feel like there's a responsibility
to make sure that every aspect, every decision, every consideration is given
to include the interests of patients, not just informed and active patients like
me, but those who may be less informed and less involved and more focused
on other things.

DR. DANIEL: Okay. Great. I'd like to thank all of our panelists,
and Trish, thank you for dialing in.

(Applause.)

DR. MITCHELL: Good morning. Let's go ahead and start our
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second session. If everyone could please take their seats?

My name is Diane Mitchell, and I'm the Assistant Director for
Science at CDRH. | am very, very appreciative to have this opportunity to
participate in this four-day event. | think it's really important for our Center
to better be able to understand our devices in postmarket.

Our session this time is Using Registries for the Total Product
Life Cycle Appraisal of Medical Devices. And just as with the first session, we
have a series of invited guests who will be speaking briefly to this topic, and
then we will go into a bit of discussion. With no further ado, what | would
like do -- actually, two things.

The first one is, sitting in the audience it was hard for me to
hear the guest speakers last time. So if you could just move your mikes a
little closer, | think that will be terrific. The second thing is that | think the
first thing we can do just like in the last session is everybody go around and
introduce themselves, and then we'll come back and go in the order in the
agenda for the speakers. Does that work for you all? Yes? Good. Okay. All
right, so if we can start to my left?

DR. KRUCOFF: Good morning. My name is Mitch Krucoff. I'm
an interventional cardiologist and Professor of Medicine at Duke University
and the Director of the Cardiovascular Devices Unit at the Duke Clinical
Research Institute. And | just want to again, like so many, thank Danica for

putting together something quite unique and amazing this week.
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DR. ZUCKERMAN: Good morning. My name is
Bram Zuckerman. |I'm Director, FDA Division of Cardiovascular Devices
Premarket.

DR. BRENNAN: Good morning. I'm Matt Brennan. I'm an
assistant professor at Duke, an interventional cardiologist and epidemiologist
by training, and work in outcome surveillance and large clinical registries with
claims data.

DR. STEINBUCH: Good morning. My name is Michael
Steinbuch, and I'm with Johnson & Johnson Medical Devices and Diagnostics
Division and part of the Safety and Surveillance Center of Excellence.

MS. KUHNE: Good morning. I'm JoAnn Kuhne. I'm here as an
industry representative, and I'm the Vice President of Regulatory and Quality
for a company called Sientra.

DR. BARBER: Good morning. I'm Matt Barber. I'm the
President of the American Urogynecologic Society. I'm a professor of OB/GYN
at the Cleveland Clinic.

DR. PUSIC: Good morning. I'm Andrea Pusic. I'm a plastic and
reconstructive surgeon at Memorial Sloan-Kettering Cancer Center, and I'm
representing the American Society of Plastic Surgeons.

MS. BROCK: Good morning. I'm Janet Brock, and I'm a director
in the Division of Operations and Information Management in the Coverage

and Analysis Group at CMS.
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DR. FRANKLIN: Good morning. I'm Pat Franklin. I'm Professor
of Orthopedics and Epidemiology at the University of Massachusetts Medical
School, and I'm here representing the AHRQ-sponsored function and
outcomes research collaborative for total joint replacement evaluation.

DR. IGLESIA: And I'm Cheryl Iglesia. I'm an Associate Professor
in OB/GYN and Urology at Georgetown, and I'm representing ACOG and also
as the guidelines committee for the Urogyn Society, AUGS. Thank you so
much.

DR. MITCHELL: Terrific. And now if we can get started with the
presentations, we could start with you, Mitch.

DR. KRUCOFF: Well, the good news is some of my work has
been done because some of the things I'm going to mention were discussed
in the previous session. And then, as we are a mixture of new and old
attendees relative to yesterday and the day before, a couple of slides I'm
going to show are slides we showed earlier in the week, but I'll try and be
focused.

The key | think first is to understand this is a set of slides that
David Feigal actually sent me when he was the Center director as the concept
of the total product life cycle emerged. Within the total product life cycle, |
think we recognize there are a lot of processes involved at different stages of
the lifecycle of a given device. And within those there are a number of places

where human clinical research data or outcomes data are applicable at least
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to, | think, our understanding of a device.

Importantly, though, | think we have to recognize that different
devices have different degrees of maturity as well. So when a first
breakthrough device like the CYPHER drug-eluting stent is a first-in kind, that
actually was highly informative then to our understanding of the next
breakthrough or the next iteration, if you will, in a competitive device space.

And, in fact, the development of those competitive variations
on a device create a pipeline that in drug-eluting stents in the United States
would look something like this at this point in different stages of evolution.
But this is a mature pipeline as opposed to starting with a TAVR where we are
really in the breakthrough first phase. And along a pipeline from
breakthrough to the 14th iteration, we also change our needs for what types
of processes or even what types of clinical trial designs, active control versus
placebo control, et cetera.

So | think as we move forward in this discussion, we have to
recognize the depending on not only where an individual device is in its total
product life cycle, but the maturity of the pipeline overall will also vary the
degree to which registry data may or may not be applicable.

This is a slide from yesterday, and this to me is what's our
problem is that traditionally where finances were generous, everybody could
do their own thing their own way and find a way to pay for it and everybody
had their own agenda.
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And that has left us in a time of economic constraint with
research and development pathways that are slow to the bedside, that are
expensive, that are unpredictable, that we're not even very good at
coordinating the equipoise between how fast is fast enough for a new device,
how safe is safe enough, and the balance between those two, and a lot of
unknowns from premarket randomized trials into postmarket real practice of
medicine: What's going to happen that's not expected? How do we track it?
How well do we understand the actual practice of medicine, for instance, to
be able to have an informed consent discussion with a patient at the bedside
and really be informed about what the risks and the benefits are?

So this was the focus of a paper that it was my privilege to work
with past presidents of the American College of Cardiology, Ralph Brindis and
David Holmes, and the Society for Thoracic Surgery, Mike Mack, to focus on
where we need to in device innovation, and where this room for this week
clearly reflects that we are an ecosystem of multiple stakeholders, and at a
time of economic constraint where redundancy is killing us, that the best
thing we can do is focus on alignment of processes and objectives that
eliminate redundancy.

And I'm going to give just a couple of examples of how
eliminating redundancy in fact can improve quality, speed decisions, and
move us in the kinds of directions that | think is the spirit of the MDEpiNet

and today and tomorrow's meetings as well.
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Secondly, | want to say that maybe this next slide is the most
important slide | think I'm going to be discussing, which is what are we talking
about when we're talking about registries? And | can't recreate the patient
perspective. I'm now talking about the scientists' perspective where we tend
to get lost about whether we're talking about the content of registries so we
have longitudinal data, which is non-randomized, which is suitable for a
number of very important kinds of retrospective analysis using the data that's
there or data that's available. That's one look at a registry.

But very importantly, we have a whole other agenda for use of
registries that are active and ongoing, which is as infrastructure, as
infrastructure that is already installed, that is operational, that captures data
that is already sustainably funded, that has quality controls that has and
applies standardized definitions that is a river of electronic information. And
as we do prospective randomized trials embedded in that kind of
infrastructure, costs are reduced, efficiencies are increased, quality is
preserved. These are suitable for serial prospective observations if we have a
signal and we want to confirm it prospectively. And these are clearly suitable
for IDE type applications throughout the total product life cycle.

So to me this is the most important distinction, first, is are we
talking about what do we do with the content of registries or what do we and
how can we leverage infrastructure? And infrastructure for somebody like

me who works at a place called Duke where site-based research takes months
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of internal negotiation as to how to get up and going, infrastructure from an
existing registry is the key to a lot of issues that are not regulatory issues at
all. They're site-based issues. But for the industry, for the cost and speed of
research in the United States, these kinds of preexisting ongoing operational
infrastructure issues at the site-based level have enormous impact on our
potential to participate in device evaluation.

Okay. So just a couple of quick examples of what do we mean
by alignment of objectives, et cetera? One | think is just to get us all speaking
the same language. And I'm not talking about whether Americans can
actually speak English, which they can't and we know they can't, as Rick
illustrated, but actually in the definitions of outcomes. If we have 50
different trials of the same device that all use 50 different definitions, then
we know nothing in accumulating, no matter what the statistical method
information.

And here | think the Academic Research Consortium at least
serves as a good model. It's a group of academic research organizations and
the FDA who came together and continue to develop pragmatic consensus
definitions specifically for pivotal device trials. Not as a professional society,
not as world health organization, but specifically for pivotal device trials. And
we have focused and put these definitions in the public domain through peer
review publications, on drug-eluting stent endpoints, on aortic valve
endpoints, on bleeding endpoints, and have active fairly advanced areas in
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atrial fibrillation ablation, in microvalve, in peripheral arterial intervention,
and in quality basics for these kinds of trials.

And we align these. With CDISC, NCDR, other professional
societies, leveraging is what alignment is about. But this is uniquely focused
on pragmatic definitions. And as an example, the AHRQ stent thrombosis
definition published by Don Cutlip in 2007 has now been applied in more than
500 published study reports in almost two dozen drug-eluting stent platforms
that all use one definition for this rare but catastrophic and critical safety
concern endpoint. That is what lets us aggregate real information throughout
the total product life cycle and pipeline of drug-eluting stents.

Aligning the clinical and clinical research enterprise. Again, at
Duke, traditionally we have nurses who take care of patients, and then we
pay a whole separate army of nurses to fill out case report forms to do clinical
research. We can't continue to do this.

So two very brief examples of how can we align our clinical
data and our clinical research data into a single enterprise? This is the SAFE-
PCI for Women study. This is a public health study supported by multiple
vendors in industry and the Office of Women's Health and FDA. It's a very
basic randomized trial of femoral versus radial access bleeding complications
over 30-day outcomes in women undergoing PCl. It is the only study in the
United States in interventional cardiology ever dedicated just to women, so

I'm very proud of the public health message.
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The science is pretty good. It's a randomized trial. But
probably pertinent to today, the most important thing about this trial is that
the sites participating in this trial are all already in the ACC/NCDR CathPClI
Registry. So 100% of their percutaneous interventions and cath procedures
are already being entered by the hospital system, not by an army of research
nurses, to be captured in the NCDR. Within that 100% cath lab activity are
the patients who are randomized in the SAFE-PCI for Women protocol.

So through a very modest grant from the NIH, we created the
National Cardiovascular Research Infrastructure, which is really just an
electronic bridge that identifies randomized trial patients whose data already
are in the NCDR and pulls them over to the NCRI to a Part 11 compliant
informed database. We can talk later maybe about the NCDR is a flat
database, but an informed database that's suitable for submission of IDEs
with audit trails, et cetera.

So with a very simple step and with a very important partnering
and willingness by the ACC and the NCDR to allow this to happen, we have a
clinical trial environment that reduces the onsite workload of the coordinator
65% per patient. Sixty-five percent of the work is already there through the
data entered in the NCDR.

Another piece that we heard extensively from Mike Mack about
this morning, but is a very critical proof of concept for aligning, approval, and

reimbursement decisions, is the TVT Registry. And Mike explained this is
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itself an important alignment between surgeons and the surgical professional
society STS and cardiologists and the ACC working together rather than
independently with the same objective, now through one process rather than
two that would have to be pieced together later.

Using the valve ARC definitions -- now, hopefully, if we have
discussion, we can see later there are some devilish details. So the VARC
definitions in the TVT Registry, there's already VARC Il. They've been
modified. So a database, a registry is a living thing. How do you maintain it?
How do you update it? How do you maintain legacy analyses versus new
analyses? A whole arena for discussion.

But as Michael also mentioned, CMS stepped forward and not
only created the coverage determination that means if you want to be paid
for putting in your valve now that it's approved in the U.S., you have to put
the data in, but also aligned it to the next level of regulatory decision for the
next cohort or partner beyond inoperable patients, that if the indication was
extended to high-risk surgical patients based on the FDA's determination,
that the CMS coverage determination would automatically extend. Not two
processes; one linked process: alignment.

Lastly, and I'm going to be very brief here because later today
we'll have time for this, but global alignment, we no longer have just a
universe where research in the U.S. is good and research everywhere else is

not. In fact, in many cases we have excellent research with devices outside
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the U.S. that are not even available in the U.S. yet. So how do we preserve
international jurisdictions but work together?

And registries certainly as an infrastructure provide one critical
and obvious fundamental way that we could really work together. The HBD
program we'll hear more about later today, but Japan and the U.S.
governmentally through regulatory authorities, participation of industry, all
stakeholders, academics, good model.

And then newly formed the International Medical Device
Regulators Forum launched just this past February. | don't know if
February 29th is an auspicious day or a worrisome one, but anyway, we'll see
where this goes. But, again, regulators working directly together in the
harmonization and convergence universe. And in case anybody thought we
were going to lag on that, the Obama administration has made it clear
through an executive order that this is important.

Again, this is the main point, | think, as we talk about registries:
what's content, what's infrastructure, and where does it fit in the total
product life cycle of novel breakthrough devices out to the most mature
device spaces? Thank you.

(Applause.)

DR. ZUCKERMAN: Good morning. Again, Danica had extremely
important and well thought out comments to open the meeting this morning

where she talked about how we can integrate registries in a stronger
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postmarket environment into the whole device approval process. And I'm
just going to give some thoughts on that key point in a series of questions by
using the FDA Division of Cardiovascular Devices perspective.

And to appreciate where I'm coming from, | just want to take
a step back to highlight some key things that are part of our pre-approval
device evaluation process. | think many are familiar with the fact that we use
a risk-based paradigm so that the level of evidence pre-approval is dependent
on the risks posed by the device.

This must not be FDA approved. It doesn't work.

Okay. It's working. It heard me. Okay.

Now, in the cardiovascular device space, we're mainly talking
about PMAs where registries have a high degree of utility. And certainly pre-
approval requirements are a reasonable assurance of safety and
effectiveness. We can see how detailed the requirements are, and we're
certainly not talking about changing the bar today. And | think many from the
industry and investigator community know that there's a phased approach to
medical device development, but at the end of the day, to get a device
approved, PMA device in the U.S., one should show clinically significant
results as well as safety.

And to do that certainly as talked about in the first session this
morning, quality by design for registries, we have analogous metrics for

quality by design for pre-approval trials. And that's all fine and good and
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there are many sponsors really doing a very laudatory job here with the
device approval process.

The problem becomes, however, as noted by Danica and
multiple other speakers, including the guy to my right, that we need to
regulate devices throughout the total product life cycle because, frankly,
device approvals are usually for a reasonably narrow indication. There's a lot
of iteration, and to put together a device approval process and just as
importantly a device availability process for the American public, we need to
work with some tradeoffs. And, consequently, the importance of the
postmarket arena and process is highlighted.

| think what is shown on this slide are the usual things that
we're looking for post-PMA approval. Certainly we want to make sure with
the FDA-approved indications that operator device learning curve, long-term
durability, and other rare events don't become an issue. | think we're also
looking to demonstrate again generalizability to the U.S. population.
However, as noted this morning, though, there are a lot of other good uses
for registry, including learning, promoting public health, et cetera. And
certainly from the premarket perspective, we want to encourage this.

The devil is in the details, however. For many of these
interesting questions, post-approval registries can continue and thrive
without an IDE or investigative device exemption. However, as many from

the industry will tell you, that when we're looking at new indications for use
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for significant risk devices, we do need to do these studies under IDE.

Now, the good news is that certainly in most cases we're
talking about already approved devices, so the key points of the IDE are not
the pre-clinical safety data. They're the informed consent protocol issues,
which are very interesting issues. And one thing that we should talk about in
the Q&A is how can the case report forms be designed such that for these
adjunctive IDEs, we're not developing new case report forms or definition as
Dr. Krucoff just mentioned. But we do want to recommend again that we use
our standard procedures pre-IDE meetings to really make this an efficient
process.

The other thing that I'd like to talk about is that registries have
defined purposes. And certainly in the first session, | think there was a lot of
good comment there. But for device knowledge and public health to move
forward, | think just as importantly we need to acknowledge the limitations of
registries when there are important issues that really can't be answered by
registry studies. And certainly my response to Dr. Krucoff would be that
when this is the case -- and then we're usually talking about expense of
studies -- certainly the three branches of HHS are interested in meeting
together with sponsors and investigators to optimize the way important
randomized controlled trials can be coordinated. And I've put a few examples
on the bottom.

Certainly in the case of the public access defibrillator or the
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most important question with drug-eluting stents, what objective
antithrombotics should be utilized, | mean | think people recognize that a
registry could not answer these vital questions. And certainly I've put a few
other areas where we have to acknowledge that all stakeholders need to
work together, but a registry may not be the right paradigm. Thank you.

(Applause.)

DR. BRENNAN: Thank you for the opportunity to come talk
tonight or this afternoon. Thank you.

The initial topic for discussion was registries for research that |
was given. And since the DCR has been in this business for 40+ years, that
was somewhat daunting, so I've limited it today to what | think is maybe even
a tougher job in some ways but a much more important job. And that is my
objective in this talk is to help crystallize an idea that we have been batting
around, and that's the idea that registries are a tool.

Registries are a tool for data collection. Registries are not a
method. They are not equivalent to observational analyses. Registries are a
tool for data collection, just like randomization is a tool for data collection.
And hopefully in this talk | can show you and together we can go through
examples of how truly the efficiencies that can be built into registries can be
used in my view throughout the total product life cycle with the necessary
quality data that's needed in each of those applications.

It's not a small task, | understand, but hopefully | can take you
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through it. And | apologize for deficiencies. Those are not deficiencies of the
method. Those are deficiencies of my communication.

Our current system. Our current system is what | would call a
fragmented view, so it's a view that involves a product. The center of
industry develops a product and then develops a platform from premarket
through postmarket through comparative effectiveness and surveillance
down the line centered around a product. And what | would suggest is that
that view of the world is broken and has serious deficiencies.

Those deficiencies start with the inability to generalize off in
that data. And | could show you slide upon slide upon slide of examples
where postmarket studies are not generalizable to or even premarket studies
are not generalizable to the overall population being studied.

The second is they give us -- do not allow typically the ability to
compare throughout the lifecycle of a product, so back to the definitions that
Mitch talked about. Inability to synchronize definitions has meant that we're
hampered in our ability to use data from one development phase to the next.

The second is, and this is important | think, especially in today's
day and age, that they're inefficient. So the current fragmented view of the
world, the current reconstruction of platforms and of infrastructure means
that we are constantly chasing our tails having to rebuild infrastructure. And
this is horribly inefficient. My hope is to move us to a place where we can

start to think about the world not as requiring counseling for industry -- if you
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can't see it from the back, the caption is reading, "And if you ever did catch
your tail, are you sure it would make you happy?"

And so, | don't want to think of the total product life cycle as a
dog chasing its tail, but rather as a unified vision of the world. And that's
where I'd like to get us to and | think where we're moving: from a
fragmented view through to a unified vision with either a disease or a registry
at the procedure at the center of that rather than a product at the center of
that. And | think that's the crucial message here.

The vision itself. The vision is based on the idea that at the
point of care, a lot of data is collected. Whether that's in EHRs or in
registries, that data is collected, and we ought to take advantage of that
information. We can randomize at the point of care. We can randomize
using that information that's collected. We can then use both a registry and
administrative data to efficiently follow patients with high quality data
through time. And there are innovations to TVTR, which we'll talk about in a
second, implements, innovations, and efficient algorithmic adjudication of
the endpoints for important safety endpoints that | think could meet most of
our bars for what is high quality data. This is the vision for a platform that
can move us from a fragmented view to a unified vision.

Examples of where this can be applied from the premarket IDE
to post-approval studies; I'll give you examples here of label extension, real
world comparative effectiveness research that we've done in automated
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safety surveillance, all of this built on the same infrastructure, importantly all
of it built with efficiency. Efficiency through innovation is what we're
shooting for here.

Registries for premarket IDEs. The traditional approach is
registries being used for study planning, for investigator identification, for
potentially patient identification, and then it stops.

Why not build a system like Mitch has built and collaborators at
the ACC, with the NCRI, with NIH? To randomize off the registries to take
advantage of that information, why not use mechanisms that are in place to
efficiently track what | consider important clinical outcomes, the outcomes
that matter to patients. Patients don't care if they're left with 1+ Al at the
end of a TAVR procedure. They care if they've got heart failure. We can
follow that in claims data. We can follow that with algorithmic adjudication.

An example of randomization off of a registry, an example of
data quality shipping data to the Oracle database, which is a Part 11
compliant database that meets registry -- regulatory requirements, the SAFE-
PCl accomplishes this. It's a proof of concept project that shows that
registries again are not a method. Registries are a tool for data collection.

Registries in the post-approval studies, potentially label
extension, IDE label extension studies. This is an example from the TVT
Registry of the design. Information entered at the point of care, clinical

follow-up being done out through a year with information by standardized
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definitions of endpoints being input directly into the registries and then using
Medicare data in these elderly patients to follow them out over time. | think
beautiful examples of how a registry can be used for both post-approval
studies and label extensions that are in practice now.

Comparative effectiveness research. The question was asked
why aren't we using claims data more for research? The answer is we are.
We are. Three years ago we came up with the methodology. We have last
count at least 15 manuscripts right now that are in publication using this and
moving toward another probably dozen that are on the docket. This is
coming. This is coming. Use for comparative effectiveness research certainly
is there.

We talked yesterday about the use of this data. This is again
collaboration both with the societies, the STS and the ACC, and the FDA to
come up with what is truly a protocol system for tracking devices over time, a
ready prototype to move into the surveillance world using this hybrid model
that | talked about.

Is it all sunny fields and blue skies? The answer is no. We still
have challenges. The challenge -- some of these we talked about before.
How do we capture data -- what I'm going to call data loss? We know that
often in the European market, for example, devices are quicker to the patient
bedside. How do we capture that information? Through international

collaborations. Societies are actively working on that now, and | think these
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efforts are underway, so international collaboration.

What do you do about orphan diseases? Either incentivizing
the development of further registries around those or use of electronic health
records are other ways to get into those fields.

Data quality. I'll say data is not just about auditing. Data
guality is also about making sure that our endpoints are validated. And | was
excited to learn yesterday that we were funded on a grant from the FDA
specifically to look at using claims data and clinical trials data, merging the
two to validate these endpoints and make sure that the quality of the
endpoints fits what we need in the pipeline and where we are in the pipeline,
as Mitch mentioned.

And then, finally, the idea of funding, what is the business
model? And | would say that the business model is pretty straightforward. |
think this vision is one that through collaboration, we all have a vested
interest in making sure that we build innovation into this system, to make
sure that we -- for our patients' good, that we move toward a system that's as
efficient as we can.

From the regulatory perspective, | think the business case is
clear. Reasonable assurance of safety. | believe that following -- using the
same mechanism of data collection and registries throughout the total
product life cycle allows a greater reasonable assurance of safety from the

patient and the provider, and society's perspective gives us earlier access to
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technology and better assurance that that technology works when it rolls out
to patients. From an industry perspective, importantly, clear business case:
earlier to market, limited liability, and design efficiencies that can lead to
tremendous -- we've already seen it in the TVTR -- tremendous cost savings
while preserving the quality of data that's collected. Independent of
perspective, the case for enhanced medical surveillance and the case for
using a tool, registries, clinical registries throughout the total product life
cycle, in my opinion, is very clear.

Thank you for this opportunity.

(Applause.)

DR. STEINBUCH: | would first like to thank the organizers for
the invitation to share an industry perspective on the use of registry data for
evidence appraisal throughout the total product life cycle.

This side contains my disclaimer. | am an employee of Johnson
& Johnson.

| would like to begin by sharing the AdvaMed perspective on
registries. AdvaMed acknowledges that well designed and executed registries
can provide very useful information on safety and effectiveness of medical
interventions. Sponsorship can vary according to the needs of the
stakeholders involved.

A medical device registry can achieve one or more key

objectives as listed on the slide, most of which you are probably very familiar
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with and most have already been discussed by other speakers this morning,
so we'll move on.

The next two slides outline the AdvaMed registry principles.
Device innovation is an interim process, and the lifecycle of a product is
typically less than two years. Thus, a long-term registry must take into
account the potential for next generation devices entering the market during
the data collection period. Existing data in ongoing studies should be clearly
identified, evaluated, and considered for their depth and rigor compared to a
proposed registry. The analysis should also assess whether the estimated
timing and cost are merited by the public health benefit of the registry.

A clear purpose and well thought out design will drive essential
decisions throughout the registry lifecycle. The data ascertainment should be
well defined and relevant to meet registry objectives. The governance and
ethics laws and regulatory requirements should be self-explanatory, and if
they are not, here Nancy Dreyer discussed them earlier this morning.

When extracting and analyzing data from multiple registries,
the original registry purpose and objectives should be considered to ensure
the integrity and validity of the analyses performed and to prevent inaccurate
conclusions to be inferred. For certain registries or in certain circumstances,
there are some additional principles that may apply.

First, the thought here is that entities funding a registry should
have access to their own raw data in order to evaluate and understand areas
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for additional research and development to improve their products. Patients
also benefit from such improvements. And, second, all stakeholders should
be involved in determining the topic for study as well as the study design,
planned analyses, and results reporting.

This slide lists some additional points for consideration when
designing registries for use in evidence appraisal. The medical devices and
diagnostics space has a wide range of device types, and some require very
different approaches. Cosmetic devices, for example, that are not generally
insurance reimbursed cannot rely on claims data as a valid data source. As
such, one must rely on physicians and patients directly to ascertain relevant
data.

Over the past two days of meetings, several speakers have
addressed the importance of operator skill level and learning curve.
Adequate training is absolutely critical, especially for the more complex and
intricate devices. | want to reemphasize a key point in the AdvaMed
principles, that is, the importance of designing a registry with a focus on
addressing very specific questions. As we are all aware, there are numerous
examples of studies with lengthy questionnaires that are not well focused,
and many of them have very poor compliance.

Lastly, the statistical analysis plan should address potential
confounders and other known biases as well as the most appropriate

statistical methodologies while also acknowledging limitations of the data.
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As a registry example, this slide was drawn from a presentation
by Dr. Rod Cooter that quotes some lessons learned from the Australian
breast device registry experience. In brief, Dr. Cooter highlighted that an
opt-out approach can lead to a high capture rate. Similarly, Dr. Graves stated
yesterday that among over 800,000 patients enrolled in the Australian
National Joint Replacement Registry, only 26 patients have opted out, which
is approximately a .003%.

Some other key points that Dr. Cooter mentioned are as
follows: clinical involvement is absolutely essential, the funding models must
be transparent and sustainable, and lastly, Dr. Cooter reaffirmed the
importance of aligning to a minimum dataset and analytical methodology in
forming international collaborations. In fact, the Australian breast device
registry has a minimum dataset that is two pages in length, the front and back
of a single piece of paper.

By addressing the AdvaMed principles and thoughtfully
applying those other key considerations, | think that well designed and
thoughtful registry data should be considered as a useful data source for
addressing certain post-approval requirements. And recognize that real
world experience from registries can inform practice guidelines resulting in
practice improvements, identify early safety signals that prompts further
evaluation and validation against other data sources, and enable prompt

action in response to emerging safety issues.
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Ultimately, registry data can be a useful source for evidence
appraisal throughout the total product life cycle. And | thank you for your
attention.

(Applause.)

MS. KUHNE: I'm going to give you another industry perspective
on the use of registries. And, first, | just want to say that | am pro-registry,
but a lot of the information that I'm going to present is -- has to do with
limitations and some concerns of industry. | just wanted to make that caveat
first so it doesn't come off as if industry is negative and against the use of
registries.

Currently we think about the medical device development and
evaluation as more of a linear approach. With product design, the pre-clinical
study -- I'm going to have to put my glasses on. | cannot see my own slides
here. Sorry. From the design, the pre-clinical studies, the pivotal clinical
study, FDA approval, and then once we have FDA approval, we may have one
or more postmarketing requirements: postmarket studies, MDR reporting
requirements, 522 studies, other FDA discretionary studies, and other
surveillance activities, and of course now registries.

So thinking about this in a more integrated approach -- and
that's why | had pulled registries out on this end is that | think registries can
provide a feedback loop and can be used to make the pre-approval cycle as

well as has already been discussed by a couple of the other speakers this
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morning. Not only in terms of expanding indications, providing support for
modified devices, but also the knowledge gained during the registry planning
and implementation may also help in developing better pre-approval studies.

The world of possibilities in registry data, again, can be used to
support the infrastructure to conduct post-approval studies currently,
support expanded indications, modified devices, reclassification petitions,
and better pre-approval studies.

Now, I've jumped 15 or 20 years ahead, and I've already taken
out the post-approval study phase from the total product life cycle diagram
here. You start with the design, but instead of a linear approach, it's a more
integrated approach. You still have the pre-clinical studies, your pivotal trial,
you get approval. There may be still some post-approval conditions such as
retrieve all information to identify and evaluate or characterize modes of
failure for certain devices, primarily implants. Then we have registries.

So that said, there are still come concerns about using
registries especially now in the -- well, | call it transition phase where we are
just building up to be able to use registries in years in the future to support
the surveillance activities, but now there's a transition period. So currently |
think we have a tendency to -- we have the IDE study, of course, to study for
device approval. And then we have -- after approval we have the
continuation of the IDE study.

So you're collecting the data elements during the IDE, and then
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post-approval you're collecting those very same elements in the post-
approval phase. And then on top of that you may have an order to conduct
some post-approval studies. And now on top of that we have registries. And
| say now on top of that, again, because we're not at that point where we
have registries broadly implemented and being able to use that for
surveillance activities.

Things to consider in terms of being able to use registries and
postmarket data for improving the pre-approval cycle is that real-world use
may lead to -- you have off-label use. You have protocol deviations if the
registries are associated with post-approval protocols, so there needs to be
an alignment between -- it's a very pragmatic approach to making the
pre-approval process more efficient. But the Office of Surveillance and
Biometrics, Office of Device Evaluation, and the Office of Compliance all need
to be aligned and on the same page regarding this.

And also there's some considerations regarding just typical
post-approval reporting requirements, MDR requirements, and what | mean
by this is the timely information that sponsors can retrieve from registries to
be able to meet these reporting requirements.

Other things to consider especially in this transition phase is
the relationship of ongoing post-approval studies to the registry. Again, we
want to avoid that type of layering where the registry is just placed on top

and is another requirement on top of the post-approval studies that are
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already in place. Also have to develop and consider best strategies to
incentivize physicians and patients to participate in registries. We've heard
about having the physicians have us be part of CMA, and | think that's -- or
CME -- and that's an excellent -- | mean that's just brilliant to incentivize
physicians.

Patients, we've heard Anna talk about this morning about
concerns that patients have potentially about participating in registries and
those fears. So we have to make sure that there's good education and also
good incentives to want physicians and patients to participate long term. |
think a lot of times people are very excited in the very beginning of the
initiation of studies, the initiation of registries, and then as time goes on, that
excitement sort of wanes.

And then the depth of data collection. Again, we don't want to
layer on the same data into a registry that we're collecting by other means.
And so, we need to identify the research questions very carefully and make
sure that it's targeted to what we want to get out of the registry versus
information and data that's already being collected by other post-approval
studies or by the pre-clinical study.

And sustainable business model. Funding, of course, that's
important in any project like this. Data access, Dr. Dreyer talked about this
morning, so there's no reason for me to elaborate on that. Data analysis in

reporting -- concerns about having access to the data, reporting requirements
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that may be not so much requirements of the registry, but maybe if they're
linked in terms of post-approval requirements, that the sponsor will need to
have access to data to meet those reporting requirements.

And then insuring privacy of all: patient privacy, physician
confidentiality, and confidentiality of manufacturer specific data, proprietary
information.

In summary, there's many possibilities to fully explore the
potential of registries. They can play a much larger role in the total product
life cycle leading to not only a more efficient pre-approval process, but also to
faster approval of better devices. Collaboration with FDA and other
stakeholders is key to making this happen. We need to strategize wisely and
skillfully plan implementation. Think big. Dream big. Do big. And with
everybody working together, we can do all the he