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P-RROCEEDI-NGS
(12:37 p.m)

CHAI RPERSON GULYA: I would like to call this
nmeeting of the Food and Drug Administration Center for Devices
and Radi ol ogi cal Hel p, Ear, Nose, and Throat Devices Panel, into
sessi on. It is good to see a number of you who are interested
in today's neeting regarding the draft guidance docunent for
i npl ant abl e m ddl e ear hearing devices.

And as we have a full agenda, | will now turn to
V5. Sally  Thornton, our executive secretary, for her
i ntroductory remarks. Sally, are you ready?

MS. THORNTON: Yes. Good norning, and wel cone
to the open public nmeeting of the Ear, Nose, and Throat Devices
Panel . Before we proceed with today's agenda, | have a few
short announcenents to nake. I would like to remind everyone

here to sign in on the attendance sheets out in the registration

area just outside the room here. Al handouts for today's
nmeetings are also available on that table. Messages for the
panel nenbers and FDA participants, information or special

needs, should be directed through M. Jennifer Wber, or
Bernadette Courtney MCray, who are available out there in the
regi stration area.

Phone calls can be sent to (301) 948-8900. That
is the nunber here at the hotel, and they should ask for the FDA
panel . In consideration of the panel, the public, and the
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agency, we ask that those of you with cell phones and pagers
read the pink signs on the door, and either turn them off, or
put them on vibration nmbde while you are in this room We

certainly would appreciate it.

Lastly, | would like to ask all participants in
the neeting -- the FDA participants, as well as the panel -- to
pl ease speak directly into the mcrophone -- | have been told
that the optinmum distance is four inches or less -- directly

into the microphone, and not to the side, because then they
can't hear you and get your conments. So in the interest of
clear and accurate transcriptions, we would appreciate your
efforts on that.

At this time, | wuld like to announce the
confirmation of the new Ear, Nose, and Throat Devices Panel
Chair, Dr. Julianna Gulya, who is to nmy left. We al so have
four new voting nenbers who have been confirnmed since the |ast
meeting in July of 2000. Those are Drs. Linda Hood, who is to
ny right, Dr. Herman Jenkins, who is also to ny right; Dr.
Sigfrid Soli, to my left, and Dr. Debara Tucci. And in
addition, we have with us today for the first tine our new
consuner representative, Dr. Catalina Garcia, and our new
i ndustry representative, M. Mchael Cronmpton. Welcome to you.

Dr. Hood is a professor at the Kresge Hearing
Research Laboratory of the South, in the Departnent of
O or hi nol aryngol ogy, at Louisiana State University Health

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS

1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON. D.C. 20005-3701 www.nealraross.com



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Sci ences Center, in New Ol eans.

Dr. Jenkins is the Chairman of the Departnent of
O ol aryngology at the University of Colorado Health Sciences
Center in Denver.

Dr. Soli is vice-president and head of the
Department of Human Conmuni cations Sciences and Devices at the
House Ear Institute in Los Angeles, California.

Dr. Tucci is an associate professor of surgery in
the Division of Oolaryngology, head of neck surgery at Duke
Uni versity Medical Center in Durham North Carolina.

Dr . Garci a is a private practicing
anest hesi ol ogist with the Dall as Anesthesiol ogy Group of Dall as,
Texas.

And M. Cronpton is the Vice President for
Regulatory and Cinical Affairs and Quality Assurance for
Qdyssey Technol ogi es of Los Gatos, California.

Qur remaining voting nenbers, who continue to
serve us faithfully, are Dr. Howard Francis, who is an Assistant
Professor with the Division of Neurotology and Skull Base
Surgery, in the Departnent of Oolaryngology, Head and Neck
Surgery, at the Johns Hopkins University School of Medicine, in
Baltinore, to ny right. And also to nmy right is Dr. Paul
Kileny, who is a Professor of Oorhinolaryngol ogy and Director
of the Division of Audiology and Electrophysiology at the
Uni versity of M chigan School of Medicine in Ann Arbor.
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I would also like to extend a special welcone and
i ntroduce to the public, the panel, and the FDA staff, six panel
consultants who are new and with us today for the first tine.

Dr. Roberto Cueva, to ny left, is the co-director
and founder of the Skull Base Surgery Service at the Southern
California Permanente Medical G oup, and an Associate Cinical
Prof essor and Co-Director of the UC San Diego Fell owship Program
in Oology, Neurotology, and Skull Base Surgery.

Dr. Donald Eddington to ny left is the principal
research scientist at the Research Laboratory of Electronics at
the Massachusetts Institute of Technol ogy, and Director of the
Cochl ear Inplant Laboratory at the Mssachusetts Eye and Ear
Infirmary in Boston, Massachusetts.

Dr. Joseph Hall, to nmy right, is a Professor
and Chief of Audiology in the Departnment of ol aryngol ogy, Head
and Neck Surgery, at the University of North Carolina, in Chapel
Hill.

Dr. Brenda Lonsbury-Martin, to ny right, is a
Prof essor of Qtol aryngol ogy at the University of Colorado Health
Sci ences Center in Denver, and Vice Chair for Research in the
Department of ol aryngol ogy.

Dr. Brian Walden is the Director of Research in
the Arny Audiol ogy and Speech Center at Walter Reed Arny Medi cal
Center in Washington, D.C.

And Dr. Brent Blunenstein is a biostatistician
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and clinical trialist who is being shared fromthe FDA' s Genera

Hospital and Plastic Surgery Devices Panel. W are grateful to
himfor his willingness to do doubl e-duty today. Welcone to you
all.

I would like to now read the conflict of interest
statement for this open public session, August 16th, 2002. The
foll owi ng announcenent addresses conflict of interest issues
associated with this nmeeting, and is made a part of the record
to preclude even the appearance of an inpropriety.

To determine if any conflict existed, the agency
reviewed its submitted agenda and all financial interests
reported by the conmittee participants. The conflict of
interest statutes prohibits special governnent enployees from
participating in matters that could affect their or their
enployer's financial interests. However, the agency has
det er m ned t hat partici pation of certain menbers and
consultants, the need for whose services outweigh the potential
conflict of interest involved, is in the best interests of the
gover nment .

Therefore, a waiver has been granted for Dr.
Sigfrid Soli for his financial interests in a firmat issue that
could potentially be affected by the panel's reconmendati ons.

The waiver allows this individual to participate
fully in today's deliberations. Copies of this waiver may be
obtained from the agency's Freedom of Information O fice, Room
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12A15 of the Parkl awn Buil di ng.

W would like to note for the record that the

agency took into consideration other matters regarding Dr. Soli.

This panel has reported interests in firms at issue, but in
matters that are not related to today's agenda. In the event
that the discussions involve any other products or firnms not
already on the agenda, for which an FDA participant has a
financial interest, the participant should excuse himor herself
from such involvement, and the exclusion will be noted for the
record.

Wth respect to all other participants, we ask in
the interest of fairness that all persons making statements or
presentations disclose any current or previous financial
i nvol vement with any firm whose products they my wsh to
comment upon. Thank you, Dr. Gulya.

CHAI RPERSON  GULYA: Thank you, Sally. Now we
turn to the open public hearing session, and an opportunity for
menbers of the public who have an interest in addressing the
panel on today's topic or related matters.

As Sally alluded to, each presenter is asked to
state clearly for the record their name, affiliation, interest
in the topic at hand, any consulting arrangenents or financial
interests with nedical device firnms, and if travel expenses have
been paid, by whom

We have 30 nminutes for this session, and fromthe
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handout here, it appears that we have one speaker, Dr.

Christopher Turner, fromthe University of lowa, scheduled. Dr.

Tur ner.

DR. TURNER: | have a couple of overheads.

(Di scussion off the record.)

DR. TURNER. My name is Chris Turner, and | am a
Professor at the University of lowa, and | also wirrk as a

consultant on a per day basis for St. Croix Medical Corporation

whi ch produces an inplantable device. They are a conpany from
ny hometown of M nneapolis, nostly consisting of people that
work in pacemakers and things like that.

(Di scussion off the record.)

DR. TURNER: And they nostly consist of pacenmaker
ki nd of people. So they have asked nme to come up on a per day
basis to hel p themthink about ways to eval uate these devices as
an audi ol ogi st . And this is the second time this year that |
have worked for them on a per day basis, and they paid for ny
airfare and hotel to say in wonderful D.C. |ast night.

I have been trying to think about how to eval uate
these devices, and | have a lot of experience in hearing aids
and sonme experience in Cochlear inplants, and this has been a

ot of fun for ne, because there are sone issues that are very

different than what | am used to. And maybe the panel is
already famliar with these, but | thought that | would just
bring them up, because there are sone things that | think we
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mght need to take into consideration. Can we start the
over heads there?

What | wanted to talk about here, and the thing
that nmakes this device different, | guess, inny mndis that it
is a totally inplantable device, and that is one of the things
that | find so interesting. The eardrum is used as the
m crophone, and then the ossicula are driven, and so the whole
device is underneath the skin, and has a long life, 7 or 8 year
battery. So the fact that the input of the systemis at the
eardrum all of a sudden nakes things quite a bit different |
think acoustically, and we want to try --it has been an issue
for us to try to -- on how to evaluate that.

And the second thing is that it 1is totally

impl antable. If | can have the next overhead there. That shows
what it |ooks |ike wunderneath or when it is actually in
somebody. So there is nothing hanging outside the head, and
that is real different than what | am used to | guess with

i mpl ants and hearing aids. Can | have the next slide, please?
That is the only real external thing that the patient carries
around, and it is like a volunme control program O herw se,
everything is inside the head.

So this leads to a couple of things that | guess
I would like to just ask the committee to consider, and nmaybe
they are already thinking about these things, but when they
draft the guidelines for evaluation, there is sone new issues
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and naybe opportunities here that | just want to make sure that
we are all kind of aware of. Can | have the next one, please.

So this is the first totally inplantable device
that | guess that | have been -- that | amfamliar with, and we
just wanted to nake sure that the guidelines are going to take
what ever new principles that this has into consideration. And
what we are thinking is that a device like this offers benefits
or has the potential to offer benefits that go beyond just
typi cal |aboratory nmeasures. So we don't really know what the
right method of testing this is yet. Sort of a nore quality of
life kind of benefits. I liken it alnmpst to glasses, contact
| enses, and Lasi k surgery, and each one has a different |evel of
quality of life benefits that goes with it, too.

So when | was asked how to evaluate it, of course
| immediately started thinking, well, the speech recognition,
and the ways that | evaluate inplants. But maybe that we need
to think about sonme other things, and | have been studying it a
little bit. Can | have the next one?

So maybe the aspect of utility for totally
i npl ant abl e devices mght be a little bit different, or a little
broader than for the traditional devices that we have seen out
there, and we think that maybe patient satisfaction or how well
or how and where they use this are inportant.

Anot her thing that cones up from the industry al
the time is that 80 percent, or some 70 to 80 percent of people
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with significant hearing loss refuse to wear a hearing aid,
because they don't want to have sonething hanging outside their
head.

And this device, you know, may not fall into that category.
There may be sone people that don't or wouldn't mnd having an
i nvi si bl e device. In that case, you know, | see that the
guidelines have in there wunaided condition as one of the
controls to measure against. And that mght actually be a

val uabl e condition, because that mght be the only other

alternative that people would consider. You know, they mi ght
say that | want nothing on ny head, and so | want to conpare to
unai ded. | don't care if this really conpares to a hearing aid
or not. So that is sonething that you mght want to consider.

The next one, please. And here is what we have sort of come up
with as a list at one of our times when we sat down on how to
measure the utility of these devices.

O course, there is the traditional ones Ilike
bandwi dth and gain, and those of you who know ny research in
hearing aids know that | don't necessarily believe that nore
bandwi dth and nore gain is always a good thing. W have shown
that when you get a severe hearing loss in the high frequencies
that sonetines an additional gain up there doesn't really help
you. So | don't think that these devices should be eval uated
strictly in terns of band width and gain. At sone point, it is
di m ni shing return.
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Speech recognition, of course, is the traditional
method, and | don't think anybody would find any fault with
t hat . But we were thinking of sonme other ones along the I|ine,
and quality of life measures are probably going to be inportant
when you have a device that falls into a whole new category I|ike
this.

A lack of occluded sensation and the eardrum is
used as the microphone, and when | put the [ast one down there,
the ability to hear in different environnments, such as in the
shower or swinming, and athletics where they are sweating, and
pillowtalk in bed, all these kinds of places.

So you might find that two devi ces, one
i mpl ant abl e and one not inplantable, mght give exactly the sane
speech recognition score in a laboratory setting, but the
totally inplantable device can give that sane benefit of speech
recognition in a lot of other situations that the patient
woul dn't be able to wear the other device. So | think that
maybe we mght want to take that into consideration. | mean,
people don't wear a hearing aid or inplants when they are
swimm ng, and so this is sonething else that mght need to be
taken into consideration. Next, please.

These are sone things that we think could
potentially be benefits of totally inplantable devices that may
be the neasurenents that we are |ooking at that you m ght want
to take into consideration if there are measures that could
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i ncorporate this. No m crophone w nd noise, no ear cana

irritation, and there are probably going to be sonme advantages
in having the ear drum as a nicrophone, because you can use the
whol e pinna in the ear canal then in a way that it is naturally.

So nmaybe there is going to be sone test in terns of
| ocalization in the vertical plane, and |ocalization tests that
may really be around, and that m ght be sonething that we want
to take a look at, and it mght be a real advantage in a device
like this. No daily nmintenance. This thing has -- their

device has a 7 or 8 year battery. So that is not going to show
up in a speech recognition test, but it certainly would be an
advantage, | think, for people who want to wear them

And usability, you mght want to even | ook at how
many hours a day they wear this thing, and how nmany hours a day
they use it. That is sort of an objective neasure sonetines of
how nuch utility sonething provides. And sonmething like this,
they might use it alnost all the tine.

CHAI RPERSON  GULYA: This is your two mnute
war ni ng.

DR. TURNER: Okay. The next one. W are al nost
done. The only other thing we thought about in the draft that
we thought we might at |east ask about is that it wasn't quite
certain when they did want to conpare it to a hearing aid, we
used the words "state of the art hearing aid.” W were sort of
thinking that if the patient has their own hearing aid that it
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nmeets the NAL or sone program standards that are out there, it
is probably a good enough conpari son

There is a bunch of research out of the
University of lowa from Ruth Bentler's lab that shows that a
well-fit analog aid provides the sane benefit as digital aid.
So really as long as the conparison can neet the canal targets
or sonmething like that, it is probably going to be an
appropriate control, rather than having to buy a brand new
digital aid as a conparison, which can really do the sane job.
Next .

So, in sunmary, | just wanted to point out and
fam liarize the conmttee with sone of the potential differences
that would cone with a totally inplantable device and sone of
the questions that | have been finding, and applying a |ot of
t hought as to how to evaluate sonmething like this, because it is
a whole new thing. So we mght want to take into consideration
the ability to understand speech in basically any environnent
the subject or the patient wants to, in sw nmng, shower, in
bed, and all those things. And | don't know whether that would

be audi ol ogi cal measures, which is one way, but there is also

guestionnaires. I know that there are a lot of questionnaires
out there that asks those sort of things, like self-inmage and
stuff.

So it mght lead to sonmething that the comittee wants to

consider, and that is all that | really wanted to say.
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CHAI RPERSON GULYA: Thank you very nuch, Dr.
Turner. | guess | will let the panel have an opportunity to ask
Dr. Turner -- Dr. Turner, don't leave so quickly. | will see if
any of the panel nmembers have any questions for you. Wy don't
we start towards Dr. Wal den, and then maybe work our way around.
Paul . Dr. Kileny.

DR. Kl LENY: Thank you, Dr. Gulya. Dr. Turner,
you nentioned quality of life as an indicator of efficacy. Do
you have any specific quality of life assessnment tools in mnd
that could be applied for this particular device, or this class
of devices rather?

DR. TURNER: You know, the general quality of
life stuff is not nmy field, and so | don't know that. | am sure
that there is sone general ones that are used for devices, and
so that | could not tell you about.

I nmentioned the Robin Cox ones and | know the
AFAB and she has a new one called the SADL, SADL or sonething,
that gets at -- oh, what do they call it -- patient self-inmage
and quality of life. | think with a little nodification of the
wording in those, they m ght be appropriate, because sone of the
guestions say, you know, how do you feel with the hearing aid
on, and you couldn't really say that with an inplantabl e device.

Those m ght be appropriate to use, and that's all that | have
found so far, but there is probably nore out there. I am sure
there is people that know that stuff even better than | do.

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS

1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON. D.C. 20005-3701 www.nealraross.com



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

18

CHAI RPERSON GULYA: Anybody else with a question?
Br enda.

DR.  LONSBURY- MARTI N: Dr. Turner, wth this
device that uses the eardrum as the m crophone as you stated, is
it still possible to do mddle ear testing, or is there a |oad

on the drum or --

DR.  TURNER: You know, every day | earn
something new about this, and | asked that same question
yesterday when | was -- you know, | said what happens when you

do a tynpani gram on sonebody like this, and they showed ne what
it looked like, and it | ooked |ike of normal. | don't know why,
but --

DR. LONSBURY- MARTI N: So it isn't a drag on the
dr unf?

DR. TURNER: It | ooked kind of normal, | guess.
I am not sure what all that neans, because there is hardware
back there that basically is broken, and maybe there is a sensor
to pick up the vibrations and a sensor to drive it. I am not
sure why it |ooked normal. I would imagine that if there was
fluid behind the drum that it probably would give us Iike
tynmpani gram skill, but | am guessing. I have no conparable
dat a.

CHAlI RPERSON GULYA: Dr. Tucci .

DR.  TUCC : Yes. Dr. Turner, since this is
totally inplantable, | was just wondering how the power issues
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were addressed. | renenber that orange rule.
DR. TURNER: I am an audiol ogical consultant,
right? So | don't really make the product. The engineers just

told ne that the battery lasts 6 or 7 years, and that is about
all the nore that | can say. | don't really know. Ch, here is
an answer.

MS.  MANN: My nane is Jennifer Mann, with St.
Croi x Medical . I would like to point out that the battery is
only 4 to 5 years, dependi ng on usage.

DR. TURNER: Ch, sorry.

CHAI RPERSON GULYA: Dr. Soli

DR. SOLI: Yes. One of the neasures that you
have proposed to characterize the division was its gain, and |
am curious as to how you would suggest we mnight neasure that
because it is a fully inplanted device, and how would you
propose to neasure its gain?

DR. TURNER: Again, | got no right answers on
this one. But you obviously don't have the luxury that you do
in a traditional hearing made by sticking a probe on the other
side. The conpany before | came along, and they have continued
it this last couple of weeks | see, is to neasure functional
gai n. You know, aided and unai ded audi ograns. We know t hat
there is problens with functional gain, and we don't use it in
heari ng ai ds anynore.

DR. SOLI: How can you neasure functional gain if
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t he ossicular chain is disarticul ated?

DR. TURNER: Functional gain is aided versus
unai ded t hreshol d.

DR. SOLI: How can you neasure unai ded?

DR. TURNER: Pre. Pre. The odd thing, too, is
that when you neasure aided thresholds wth this, you can
measure them under headphones. You don't need sound field any
nore. That was strange, huh?

MR. CROWPTON: Dr. Turner, you nentioned state of
the art --

CHAI RPERSON GULYA: Can you identify yourself,
pl ease.

MR. CROVPTON: Oh, |I'm sorry, MKke Cronpton
Industry Rep. You nentioned the challenge conpared to a state-
of -the-art hearing aid, and | was wondering -- and this is one
thing that | had sonme input on. As a baseline neasure, you
measured NAL target, and then sone sort of reference or
certification by
the audi ol ogist on the subject or patient that the hearing aid
was in fact optimally fit. In your experience would that serve
as a valid baseline?

DR. TURNER: I think it is about the best that
people can do these days. | nean, the NAL, the npst recent
version of NAL is what people tend to say as being the best job

I mean, people don't know what exactly the right formula is,
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but NAL seens to have the npbst validation studies done of any
formula, and so | am going to guess that that is about the best
one. | amsure that the conmittee agrees or disagrees, but NAL
seems to be the only people that have done any validation on
that stuff.

DR.  BLUMENSTEI N: Brent Bl unenstein. VWhat you
are suggesting here is to up-weight a quality of Ilife, or
measures along those lines in the consideration of the overall
performance of the device, in addition to the performance of the
devi ce.

Suppose the device conmes in to have a slightly
| ess performance than is considered to be standard, but has a
hi gher quality of life nmeasure. How would you wei ght those?

DR. TURNER: I don't know, but that is a real
good issue, and | think it is a good point | personally take a

little less correction in nmy glasses for distances so that | can

read the print close, and so things like that, people neke
compromi ses all the tine. I don't know, but that is an
interesting issue though. Sone patients may say that it is
i npl ant abl e or not hing. I don't know what the right answer is,

but what | am saying is that | think it should be taken into
consi derati on.
CHAlI RPERSON GULYA: Joe Hall. Dr. Hall, identify
yourself for the transcriber.
DR. HALL: Joe Hall. Do we know the inplications
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of wusing the eardrum as the nicrophone for the frequency
response of the eardrun?

DR. TURNER: Yes, the people there have | ooked at
that, particularly in the animl nodel, and then from --1 think
Eric Duvall hel ped them do sonme anal ysis on what the human thing
would be. And fromwhat | could tell, the eardrumitself rolls
of f above 2K, and so you are going to lose a little bit of the
hi gh frequency on that. But the other inplications of it are
that you get to use the whole ear canal, and so you are going to
get the boost of the canal from2 to 4. That would be my guess.

CHAI RPERSON GULYA: Any ot her questions from the
panel ? Paul. Dr. Kileny.

DR. Kl LENY: Do you know what is the average
conductive hearing | oss due to the cycler change of articulation
in these patients in the unai ded nmeasurenent?

DR. TURNER | don't know, but | am guessing that
it is -- you know, it is a real factor. I think if you just
articulate the cycler change in surgery, what do they get, 50 dB
or sonething probably, right? So | don't know what the data on
that is, and maybe sonebody from the conmpany knows, but | would
i mgine that it would be in that range.

CHAI RPERSON  GULYA: Okay I think we have
addressed all of the panel questions. Thank you very nuch, Dr.
Tur ner.

DR. TURNER: Thanks for letting nme share
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something that is really interesting to nme. Thank you.

CHAI RPERSON GULYA: Thank you for making the
effort to be here. We appreciate it. Do we have any other
presenters at this time? Oay. Seeing none, | think we wll
nove on to our open comittee discussion session, and we wll
lead off with David \Whipple, the Deputy Director of the Division
of Ophthalm c and Ear, Nose, and Throat Devi ces. Davi d, would
you like to take it away?

MR. WHI PPLE: Yes. | am David Whipple, and good
af ternoon, everybody. And welcome to the dog days of
Washi ngton, D.C W want to thank you for traveling here in
this hot hum d weather to be with us and help us out.

This is the first opportunity that | have had to
address this panel specifically, and wusually the gentleman
sitting in this chair is our division director, Dr. Ralph
Rosent hal . I am usually behind the scenes doing ny thing, and
whi spering in his ear after the panel neetings. Today, however,
he couldn't be with us, and he asked me to sit in for him and I

was glad to do that. But he does send his regards to this panel,

and will be visiting you and seeing you at the next panel
nmeeti ng.

Before | turn this nmeeting over to our new ENT
branch chief, Dr. Eric Mann, who | will fornmally introduce in a
few nonents, | have a couple of specific announcenents that |

woul d I'i ke to nmake, personnel announcenents.
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The Director of our Ofice of Device Evaluation,
Dr. Bernie Statland, wll be leaving the Food and Drug
Admi ni stration at the end of next week. Dr. Statland has
supported our division while he has been here, and we want to
thank him for his support and his generosity to our division
while he has been here. He will be leaving and he wll be
taking up residency in Mnnesota, where he is going to pursue
his | aw degree there. So we wish himwell on that.

At this tinme, | would also like to announce his
repl acenent, and that is Dr. Dan Schultz. Dr. Schultz is
currently our Deputy Office Director for Clinical Policy, and he
has been pronmoted up to the Ofice Director, and he wll take

that particular position as son as Dr. Statland |eaves next

week. I don't see himhere and so | was going to go through a
long bio on him but |I will try the short version just for the
record.

Dr. Schultz received his nedical degree from the
University of Pittsburgh in 1974. Upon graduating, he entered
the Public Health Service, serving in hospitals in the west and
sout hwestern United States, where he was involved in general
practice, a surgical residency, and a pediatric surgery
fell owship. He also served as the chief of surgery at the Sante
Fe Indian Hospital in New Mexico. Dr. Schultz canme to the FDA
in 1994 as a nedical officer in the general surgery devices
branch in the Ofice of Device Evaluation. He was prompted to
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the chief medical officer in the Division of Reproductive,
Abdomi nal, and ENT Radi ol ogy Devices Division, and eventually
became Director of that division in the year 2000. Sonme of you
may renenber Dan, or have worked with Dan, when he was the
division director when ENT was under that division. And as |
said, Dan is currently serving as the deputy director for
clinical and review policy, and device evaluation, and we

congratul ate himon his new appoi nt nent.
Now, last, but not least, | wuld like to
i ntroduce to you our new Chief of the ENT Branch, Dr. Eric Mann.
Eric has been with us since Novenmber of 2001, and it is truly
has been a baptism of fire for that man since he has been here.
Eric received his MD and his Ph.D. degree in Immunol ogy from
the Medical College of Pennsylvanian 1988. He did his residency
in Oolaryngol ogy, Head and Neck Surgery, at the University of
Connecticut Health Center in 1993, Eric served on active duty
in the United States Army at Walter Reed Arny Medical Center
until 1997, where he later joined the Public Health Service and
served as a Medical Oficer in the Division of Anti-Infective
Drug Products with the FDA until 1999. He then accepted a
position as Senior Staff Oolaryngolist in the ol aryngol ogy
and Speech Section at NH where he worked until Novenber of
2001, when ve made him an offer that he couldn't refuse. Ve
stole himfrom NIH, and we made hi mour chief of the ENT branch.
He is probably having second thoughts about accepting that
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position at this tinme, but we are certainly grateful that he
accepted it, and certainly proud to have him as our new chief.
So, Eric, you've got the floor.

DR. MANN: Thank you, Dave. Well, good
af ternoon, everyone. Since the panel |ast convened about two
years ago, in July of 2000, we have had a nunber of notable PMA
and PMA suppl ement approvals, and | would like to go over those
over the next few mnutes and briefly nention sonme of these
devices, and their approved indications for use before we go
ahead and nove on to the panel discussion of the draft industry
gui dance docunent.

| have already introduced the nenbers of the Ear,
Nose, and Throat Devices Branch to the panel during the closed
session this nmorning, but for nmenbers of the audience, aside
from nyself, the branch consists of M. Karen Baker, who is our
expert nurse consultant. We have two audiol ogists scientific
reviewers, M. Teri Cygnarowicz, and Dr. Janmes Kane. Dr. Sid
Jaffee is an otol aryngol ogi st, and provides nedical reviews for
the branch. And we have Dr. Vasant Malshet, who is a
t oxi col ogi st, and does toxicology reviews for the breach. W
are also privileged to have Ms. Maritze Ortega for outstanding
adm nistrative support as our branch secretary. Next si de,
pl ease.

So noving on to the approvals, | will first cover
the inplantabl e niddl e ear hearing devices. Next slide.
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The nmonth following our |ast panel neeting, the
Vi brant Soundbri dge was approved in accordance with the panel's
recommendation for the intended use of providing a useful |evel
of sound perception to individuals via nechanical stinulation of
the ossicul a. Next slide. It consists of an externally-warn
audi o speech processor here which converts sound into an
el ectromagnetic signal, and it is transmtted across the skin to
an inplanted internal receiver.

The signal then travels down a conductor |Ilink
attached to a floating nmass transducer, and this is attached to
the long process of the incus, and it causes vibration of the
ossicul ar chain and stinulates the cochlea. Next slide, please.

This product is indicated for adults wth
noderate to severe sensory neural hearing |loss who desire an
alternative to acoustic hearing aids. It is reconmended that
perspective patients have experience wth appropriately fit
hearing aids prior to inplantation.

The FDA has also since approved another
i mpl antabl e middl e ear hearing device, the Soundtec Direct Drive
System in Septenber of |ast year, with again essentially the
same indications for use as the Vibrant Soundbridge. Next
slide, please.

The Direct Drive systemis a bit different from
the Vibrant Soundbridge in that you have an externally worn
processor again, but this in-turn connects to an ear nold coil
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assenbly, which is located in the ear canal. This assenbly
generates an alternating electromagnetic field, which drives a
smal |l magnetic inplant, which is attached at the ossicles at the
i ncudost apedi al joint as shown here in the illustration

That is the only inplanted portion of this
device, is the magnet, which attaches to the ossicular chain and
drives the ossicular chain. Next slide, please.

Regardi ng Cochlear inplant devices, since the
| ast panel neeting, we have al so had a nunber of these approved.

The COMBI 40 Plus |nplant System by MED-EL Corporation received
approval al nost exactly one year ago from today.

It is simlar to other approved Cochlear inplants, and consists
of an externally worn speech processor, which converts sound to
an electrical signal, and delivers it to the inplant electronics
package as is shown here, housed in a ceranic case. The signa
is then sent along the electrode to 12 channels along the
el ectrode array, which stinulate the cochlea to produce sound
sensation. Next slide, please.

The COwMBI 40 Plus device, as indicated for
patients or for adults with bilateral severe to profound sensory
neural hearing loss, with linted benefit from anplification,
and limted benefit is defined as hearing in noise test scores
| ess than equal to 40 percent in the best aided condition. In
pediatric patients, it 1is approved for bilateral profound
sensory neural hearing loss, wth Jlack of benefit from
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anplification defined as lack of auditory skill developnment in
younger children, and is less than a 20 percent score on the
mul ti-syllabic |exical nei ghbor hood test, or the lexica
nei ghbor hood test.

As of last nmonth, MEDEL also has received
approval for the COVBI 40 Plus S Electrode Array, which is also
known as the conpressed array, and has also received approval
for the COMBI 40 Plus GB, also known as the split electrode
array. Next slide, please.

The approved indications for these new el ectrodes
are for individuals with severe to profound hearing loss, with
ossified and/or malfornmed cochleas, who obtain little benefit
from acoustic anplification in the best-aided condition. of
note, Cochlear Corporation has also recently received approva
for a double electrode array, which is analogous to the MED EL
split ray, and is indicated for patients who have cochlear
ossification preventing full insertion of a standard Nucl eus 24
cochl ear inplant electrode array.

Now as an extension of their cochlear inplant
technol ogy, the Cochlear Corporation has also developed and
recei ved approval fromthe FDA for the first auditory brain stem
i mpl ant device, and this was back in Cctober of 2000. Its
intended use is to restore wuseful hearing via electrica
stimulation of +the cochlear nucleus. A body worn speech
processor delivers the electrical signal to the inplant
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receiver/stimulator shown here, and it |ooks very sinmlar to
that of the nucleus cochlear inplant, and then the signal
travels along the electrode array here to ternminate in a 21
el ectrode brainstemarray. And as shown here in the diagramthe
el ectrode | ead traverses the tenporal bone and term nates here,
and the brain stem over the cochlea nucleus. Next slide,
pl ease.

This device is indicated for use in patients aged
12 and older with neurofibromatosis Type 2. It can be inplanted
either during the first or second side tunor renoval in
patients, or in patients wth previously renoved tunors
bilaterally.

Because patient results are typically less than
achieved with cochlear inplant recipients, it is inmportant that
the patient have realistic expectations preoperatively, and a
hi gh | evel of notivation for rehabilitation.

Finally, | would like to conclude the branch
update by reading a brief statenment on the recently publicized
issue neningitis in cochlear inplant recipients, and | would
al so refer you to the FDA website on this issue, which is at the
bottom of the slide, for further details on this. | would point
out that this website is admnistered by the Ofice of
Surveillance and Bionmetrics, and that is OSB if you were a
little confused about that termnology during the closed
sessi on.
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So | will now read the statenent about neningitis
in cochlear inplant recipients. The FDA has recently becone
aware of a possible association between cochlear inplants and
the occurrence of bacterial neningitis. We have received nore
than 25 reports fromthe United States, and nore than 20 reports
from abroad, of bacterial neningitis associated with cochlear
i mpl ant ati on.

Cases have occurred in children and adults,
ranging in age from 21 nonths to 82 years. The onset of
meningitis synptonms has ranged from less than 24 hours to
greater than 5 years from the tinme of inplant. At least 12
known deaths have resulted fromthese cases, with three of these
deat hs occurring in the United States. Although npst cases have
been caused by staphylococcus pneunpniae, also known as
pneunococcus, other organisnms, including Henophilus influenza,
ent erococcus, escherichia E. coli, and streptococcus viridans
have al so been cul tured.

Most of the patients have been children,
predom nantly under the age of five, but sone adults wth
cochl ear inplants have al so devel oped neningitis.

The cause of neningitis in cochlear inplant recipients has not
been establ i shed.

A small percentage of deaf patients nay have
congenital abnormalities of the cochlea or inner ear which
predi spose them to nmeningitis even prior to inplantation.
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Pati ents who beconme deaf as a result of neningitis are also at
i ncreased risk of subsequent episodes of neningitis conpared to
t he general popul ation.

O her predisposing factors may include young age,
less than five years, otitis nedia, inmmunodeficiency, or
surgi cal technique. The cochlear inplant, because it is a
foreign body, may act as a nidus for infection when patients
have bacterial illnesses.

Design of the electrode has al so been considered
as a predisposing factor. The Advanced Bionics Clarion device
differs fromother currently marketed cochl ear inplants, because
it uses an additional piece called the positioner, which is
i ntroduced next to the electrode into the cochlea to facilitate
transm ssion of sound information to the auditory nerve.

Advanced bi onics has agreed to discontinue use of
the positioner in these countries and will be marketing one of
their cochlear inplant systens containing the hypoelectrus
el ectrode wi thout positioner. The conpany has also initiated a
voluntary recall of the uninplanted Clarion device in the United
States, and has announced that it will be seeking FDA approval
for the hypoel ectrus el ectrode wi thout positioner

The FDA bel i eves t hat cochl ear i mpl ant
candi dates, as well as those already inplanted, nmay benefit from
vacci nati ons against organisnms that commonly cause bacteria
meni ngitis, particularly strept ococcus pneunoni nae, and
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Hemophi l us i nfluenza. The i mmuni zations status should be
ascertained for all candidates for cochlear inplants prior to
surgery, as well as for those with an existing inplant. We
would again refer you to the FDA website on the screen for
speci fic vaccination recomrendati ons. In sone of the reported
cases of neningitis in cochlear inplant recipients, patients my
have had overt or subclinical signs of otitis nedia prior to
surgery, or before the neningitis devel oped. Physi ci ans are
encouraged to consider appropriate prophylactic perioperative
antibiotic treatnent, and to diagnose and treat otitis nedia
pronmptly in patients with cochl ear inplants.

We encourage you to report cases of nmeningitis in
cochl ear inplant. Next slide, please. You can report these
either directly to the manufacturer or you can report them to
MedWat ch, the FDA?s voluntary reporting program You may submt
these reports to MedWatch in one of four ways. You can access
the website listed there, and you can call the phone nunber, or
fax nunber, or mail to the address shown on the slide.

A team of experts from various offices wthin
CDRH has been fornmed to assess this issue and we are worKking
closely with manufacturers and col |l aborating with our coll eagues
at the CDC to gather conplete information on all cases that have
occurred within the United States. Al though the FDA is
carefully investigating these reported cases of neningitis, we
recogni ze that cochlear inplantation has been a highly effective
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procedure to restore hearing function in over 20,000 patients in
the United States, and approximtely 60,000 patients worl dw de

W are currently working with the CDC to investigate ways to
better define any risk of nmeningitis associated with cochl ear
implantation in this population, and to devel op neasures that
can be inplemented to reduce any identified risks. Thi s
concl udes the branch update. Thank you.

CHAI RPERSON GULYA: Eric, would it be fair ganme
for any of the panelists to ask you any questions on anything
they need clarified? Any questions from the panel or anything
that needs clarification? Are we okay?

(No audi bl e response.)

CHAI RPERSON GULYA: Okay. Thank you. And |
guess next we are going to have Teri Cygnarow cz give us the FDA
presentati on.

DR. CYGNAROW CZ: Good afternoon, distinguished
panel . It is an honor to be here and to present to you the
draft guidance for the inplantable m ddl e ear hearing device or

| MEHD for discussion and review at today's open public hearing.

It is always a disadvantage to be after |unch,
because listening to anything is always -- it is just hard to
stay awake, and it is also difficult because | have been so
close to this project that | can't see the forest or the trees,
and of course | have gotten to the point that | think it is al
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very boring. But | think that it is a very inportant area, and
it is an exciting device area that | have been involved in for
quite sone tinme now, probably since the very beginning of it.
And | think that it is inportant for ne to give you sone
background as to what went into the devel opnment of this docunent
that is before you today.

The gui dance has been based upon the follow ng
condi tions and events. These include the June 1999 ENT Device
Advi sory Panel Meeting, current scientific know edge, clinica
experience with | MEHDs, and very inportantly, the know edge that
we have gai ned and continue to gain along the way.

Much effort and input has taken place to devel op
and wite such a draft. Let nme highlight some inportant aspects
of these efforts. Next.

You may be aware that in the June of 1999 pane
meeting -- and sone of you may have participated, we discussed
i ssues regarding this new device technol ogy. We asked the
advi sory panel assembled at that time specific questions that we
had regarding the preclinical and clinical study of |IMEHDs. W
al so had been working with different firm who had started their
clinical trials. It was the answers and discussion at that tine
which helped form the basis for this guidance, as well as
assi sting conpani es develop their clinical studies. Next.

This slide highlights the areas of concern that
we brought before the panel in 1999. Simply mt, we asked
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guestions regarding safety, i.e., how nmuch benefit justifies
perform ng surgery on an oftentines perfectly normal m ddl e ear.
We al so asked questions related to the broader issue of risk
versus benefit of these devices, and how best to evaluate the
ef fectiveness of the | MEHD. We specifically asked the panel
about the conparative control condition and neasuring changes in
resi dual hearing. Next.

As with any area of nedicine, but in particular
wi th nmedical devices, our current scientific know edge is really
an ongoing constantly evolving, and changing, and hopefully
i mproving scientific know edge. Even so, we continue to learn
fromeach other. Next.

I must underscore a very inportant item and that
is this guidance is just that, guidance. Oten tinmes technol ogy
of IMHEDs differ from each other, and as the technol ogy evol ves
over time, some of the itenms contained in this docunent may be
i npossible, or there my be a better way of answering a
particul ar question. I want to point out for those of you who
have actually taken the docunent itself, the guidance itself,
from the table outside, that the format on the pagination of
that docunent out there slightly differs fromwhat was nailed to
t he panel in your panel mail outs. So when you discuss it, each
of you nmmy be talking about a particular page nunber, and it
m ght be nore helpful to talk about it in a section.

Okay. At the inset, | would like you to refer to
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the draft guidance, and turn to page 1, or there is actually a
boxed paragraph above the introduction, and | just want to point
out that specifically the |ast sentence states, "An alternative
approach may be used if such approach satisfies the requirenments
of the applicable statutes and regul ations." Next.

If you will notice, in the introduction on page
one further down, it does explain in paragraph 3 that deviations
fromthis guidance are allowed, but the FDA would |like to see an
explanation and justification for such a deviation. Al so, a
sponsor is encouraged to exam ne the |east burdensone approach
website referenced on the followi ng page. Just renenber
gui dance is guidance, and at this point, this is a draft
gui dance. Moving on. Next slide.

Today we have many clinicians in-house who have
come to the FDA with a variety of experience, and of course the
agency has you, our advisory panel, to supplement our know edge
and expertise. Next. But also other disciplines, such as those
listed here, are typically involved in every subm ssion for a
new product or significant change to a product. These sane
di sciplines, and the individuals behind them had a lot to do
with developing this docunent, including comenting on severa
drafts of the version that you will be discussing today. And
let's not forget the input that we received fromthis panel in
1999, but also that in July of 2000, when the first |IMEHD PMA
was presented, discussed, and an approval was reconmended to the
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FDA for the synphonic Vibrant Soundbri dge.

Al so, last Septenber, the FDA approved the second
| MEHD PMA for the Soundtec Direct System Next. Which brings
me to today. The draft gui dance docunent before you has been
publicly available for comment since June 12th, 2002.

The 90 day conment period ends on Septenber 12th, at which tine

we wll take into consideration and address all witten
conments, revisions to the docunent, if necessary, will then be
made, and the final gui dance will be published shortly

thereafter.

Today, we ask next that you review and discuss
t he gui dance. You will notice via the table of contents that
there are seven sections and two appendi ces. The goal here was
to prevent areas that the FDA would want to see in a pre-market
notification, or pre-market approval application. Excuse ne.
This information, unique to the | MEHD, i ncludes device
description, manufacturing information, pre-clinical testing,
clinical trial details, including unique aspects of the clinica
protocol, and clinical results. The appendi ces provides areas
of inportance regarding informed consent and |abeling. You can
scroll down. Next. |In developing this guidance and during the
review of proposed clinical trial protocols, and applications
for PMA approval, there have been repeated areas of concern that
continue to arise, both in the pre-clinical and clinica
st udi es.
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Today we have asked you to address and discuss

three questions we have that wll assist us in ensuring a
quality docunent. We sincerely appreciate your assistance.
Next .

The following slides will have each question
det ai | ed. We have asked Dr. Paul Kileny, University of

M chigan; Dr. Sigfrid Soli, House Ear Institute; and Dr. Donald
Eddi ngt on, Massachusetts Institute of Technology, to lead the
di scussion for questions 1, 2(a) and 3, respectively. Dr. Julia
Gulya, the panel Chair, wll Jlead the discussion for the
remai ni ng questions, 2(b) and (c).

So we start with this question. A device which
has pati ent contacting mat eri al nmust have specific
bi oconpatibility testing, such as cytotoxicity. Al so,
historically, we have seen specific aninmal studies to exanine
the I oad of the device on the ossicles, erosion of the ossicles,
or effect of stinulation on residual hearing, just to namne a few
exanples. As stated on page 6 of the docunent, testing at all
may depend upon the device design.

VWhat | amgoing to do is | amgoing to go through
and | am going to read each question, starting with this one
This nust have been an earlier draft of these slides, because |
did change these to have a nunber on them So, just work with
me here.

"What is the role of aninmal studies in the
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devel opnent of an | MEHD? When shoul d preclinical aninmal studies
be perforned to support the safety and performance of an | MEHD?"
That is question nunber one.

Question Nunmber 2. "What additional assessnents
if any, would you recommend be included in Section 5
I nvestigational Device Exenptions, to evaluate the safety and
ef fecti veness of the | VHED?"

"(a) Currently, there are several hearing aid
fitting algorithms for conventional hearing aids, based on rea
ear measur enment t echni ques. These algorithns predi ct
appropriate gain as a function of frequency for various
patterns/ mgni tudes of hearing |loss and hearing aid circuitry.
For exanple, |inear versus conpression."

"Should the |IMEHD manufacturers be responsible
for developing simlar fitting algorithns for their devices?"

"And if so should there be common wunits of
measur enent anong different manufacturers?”

Question Nunmber 2(b): "What control conditions
shoul d studies with an | MEHD i ncl ude? Should it be state of the
art acoustic hearing aids? |If so, how does one define state of
the art or optimally fit if they are to be utilized in the
controls? Should the condition include a conparison to the best
ai ded condition, including binaural anplification?"

Question Nunber 2(c): "Previous clinical studies
with two approved | MEHDs showed enhanced patient satisfaction
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with these devices despite the fact that objective hearing
assessnment results were sinilar to those using conventional
heari ng aids. What additional assessnments, if any, could be
used to denonstrate an enhancement in hearing performance to

account for a subjective inprovenent in patient satisfaction?"

Next .

And lastly, Item 3, "Conventional hearing aid
| abel i ng i ncl udes per f or mance characteristics based on
st andardi zed nmeasurenent nethodology, i.e., ANSI S3.22 1996."

Until we get another one out.

"G ven the different types of inplantable mddle-
ear hearing devices, i.e., sem versus totally -inplantable,
el ectronmagnetic versus piezoelectric, what if any performance
characteristics can be shared anobng these different device
types? What performance characteristics would you want to
standardi ze and include in device |abeling (Appendix B) conmobn
to all |1 MEHD devices?"

We | ook forward to a very interesting discussion
this afternoon and now | would like to turn the neeting over to
t he Chairperson, Dr. CGulya.

CHAlI RPERSON GULYA: Thank you very nuch. Wel I,
this is how | propose to address our discussion of the
guesti ons. The way | see it, we really have five questions
before us. I think we can take the first two questions, give
each one of them about 20 ninutes, and take what | assune will
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be a badly needed 15 nminute break at that point in tine, and
then deal with the remaining two questions in 40 mnutes, and |
think we should end up just about fine. Okay. Any objections
t here?

Ckay. Good. Al right. First of all, | would
like to see if there are any questions for Teri before we dive
right into her questions. Anything that you need clarified, any
questions at all? Do we need any hel p?

I think that was a very nice presentation, and |
think you set us up real well. GCkay. Dr. Blunmenstein.

DR BLUMENSTEI N: Yes. We are focused on the
guestions that have been raised by you, | suppose, or the --

DR. CYGNAROW CZ: The branch, the division

DR.  BLUMENSTEI N: The divi sion. | didn't know
what to call it. But | also noticed sone additional things that
I woul d change -- wordings, phrases, and things of that nature.

| assune that we are not going to get into that here.

CHAI RPERSON  GULYA: VWell, you can certainly
address it on your letterhead and give it to Sally Thornton, and
they will submit it to the docket for you. Simlarly, if there
are issues of concern to the nenbers of the public that really
do not address the central focus of the discussion of the
guestions, we certainly are very interested in hearing fromyou,
and entering those into the docket.

But perhaps in the interest of focusing on the
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critical issues, if you simlarly would submt your thoughts on
your |letterhead and send it into the FDA, and you have to
i ndi cate the docket nunber. What is the number, 41067

MS. THORNTON: The docket nunber is 1406.

CHAI RPERSON  GULYA: 1406. My dyslexia cane
t hrough again. Ckay.

MS. THORNTON: | believe that is on the second
page of the guidance as it is printed out.

CHAlI RPERSON GULYA: Okay. Thank you. All right.
So, Paul, you were supposed to be our summarizer and di scussion
| eader for this first question. Are you ready?

DR. KILENY: Yes, | am and thank you very nuch,
and thank you, Teri, for preparing these questions for us. And
what | would like to do is to share with you sonme thoughts on
the matter of the role of animal research as a basis for our
di scussi on.

I npl antable nmiddle ear anplification devices are

surgically placed with a prostheses, typically coupled to a
conponent of the ossicular chain of the mddle ear.
VWile the specific node of attachment and the drive nechanism
and technologies differ, these devices share the principle of
directing driving the ossicular chain, the input being the
envi ronnent acoustic stinulation, including speech, delivered to
the microphone of the system

Al the devices also include processing stages
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where the input signal is conditioned in a variety of ways. Due
to the nature of these devices, | believe that animl studies
may contribute significantly to deternmine the safety and
ef fectiveness.

I would like to divide ny remarks into two areas,
the first area being applications related to safety issues
related to the biological system or the auditory systemin our
case.

Following safety related issues associated wth
t he biol ogical system-- niddle ear, external ear, tenporal bone
-- may be investigated through appropriately designed and
control | ed ani mal studies.

Nunber 1, bioconpatability of nmmterials used to
construct the device. This would be appropriate in particular
if in future designs new materials would be used, including
| ooking at concerns regarding prolonged contact of these
materials with living tissue that have not been previously
i nvesti gat ed.

Nunber 2. The risk of tissue renodeling, such as
bone erosion or resorption in response to prolonged contact with
the device; nounting hardware may al so be investigated.

Additionally, in those cases where the ossicul ar
chain is tenporarily or acutely decoupled, it would be possible
to investigate the possible long term effects of ossicular
joints to determ ne whether phenomenon such as ankylosis or
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di scontinuity mght occur, and how does that affect aided and
unai ded heari ng.

Number 3. Ani mal studies could also contribute
to investigate whether there is increased susceptibility to
m croorgani sns or other pathogens that nmay pronote or trigger
the transm ssion of infection.

Nunber 4. Animal studies my also afford
i nvestigations of the effects of the surgical technique on the
mai nt enance of the integrity of the conductive mechanismto help
predi ct whether if necessary a patient with an inplanted m ddl e
ear anplification device may transition back to conventional
hearing aids in an effective manner.

And, Nunber 5, in this area, another inportant
issue that may be investigated through appropriately designed
and controlled animal studies is the risk of acoustic over-
stimulation, resulting in noise induced hearing |oss when
activating the inplantable nmiddle ear anplification device over
a longer period of time at peak output |evels.

This, of course, would avoid the devel opnent of
noise in this hearing loss. The second area that | would I|ike
to address, and in which | believe aninmal studies night be
useful would be applications of such studies related to device
ef fecti veness.

Number 1, it is inmportant to determ ne fatigue
and wear properties of the device. This nay be investigated by
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bench top testing through accelerated multi-cycle activations.
A nore natural way would be to apply those principles to a
device inplanted in an animal nodel, where stress, fatigue, and
wear properties may be investigated. This way the effects of
the biological environmental on the device and its specific
component materials may also be investigated. The mai nt enance
of seal or hematicity of the device can be evaluated in this
fashion as well.

Nunber 2. Animal studies nmry be wused to
determine the long term in vivo reliability of the various
i mpl ant ed conponents.

Number 3. In those cases where the device is
totally inplanted, including the mcrophone, the nmaintenance of
the integrity of the inplanted mcrophone may al so be deterni ned
in this fashion.

Number 4. Ani mal studies will also provide the
opportunity to investigate various versions of the sanme design
in terms of gain and frequency response.

Nunber 5. In those cases where devices nmy be
constructed in such a way that they can be later retrofitted
froma sem to a totally inplanted device, aninml studies nay be
extrenely valuable to investigate effective coupling nethods and
the effects of a second surgical procedure on the inplanted
device, as well as on the conductive mnmechanism in terns of
safety and effectiveness.
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In summary, aninmal studies may be of particular
i mportance in the followi ng cases First of all, if the surgica
approach is very different fromcurrently used approaches, these
studi es may provide the opportunity to study the effects of the
surgical technical and approach on the nmmintenance of the
integrity of the conductive mechani sm VWen placenent of the
device requires an acute or chronic nodification of the
ossicul ar chain, such as a tenporary decoupling of one of the
joints, or in sone cases a chronic discontinuity of the
ossicular chain, or the permanent renoval of one of the
ossicles, animal studies nmay be very useful to study the effects
in such cases.
Finally, animal studies will also be critical in designing and
bringing to market the devices that are totally inplanted in
terms of the nmmintenance of mcrophone integrity, which | have
menti oned before, and to have the ability to investigate battery
life, battery integrity, in a biological system and battery
repl acenment techniques, as well as transcutaneous charging of
batteries in the long term

I would like now to open this for discussion. If
any of my colleagues on the panel would like to conment on any
of these statenents. | am sure that there are many nore that
many of you can add. I will start with Dr. Walden and kind of
nove over this way.

DR. WALDEN: | was interested in your nunber four
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under effectiveness as neasuring variations in gain and
circuitry response to the inplanted device, both froma point of
view of quality control of the product and also variations as it
is inplanted across different animals. How woul d you neasure
the output? Wat would you use as a --

DR. KI LENY: Wel |, obviously this would involve
sonme type of objective physiological neasure of hearing, such as
a cochlear nerve action potential, or an auditory brain stem
response, or perhaps sone other objective neasure.

DR. WALDEN: Are there ways to physically | ook at
the vibrations and | ook at the nobvements? In the document it
mentions one technique which I amnot really famliar with. But
are there ways to actually look at the novenent, and is this the
sort of thing that you could do in an animal nodel, or does this
require a tenporal bone or cadaver, or that sort of thing?

DR. KI LENY: Well, | think that there are also
ways to objectively look at the nmechanics of the system in
function with various Kkinds of techniques, such as a |aser
vi bronetry, for instance, would be one of them or sone type of
doppl er type of neasurement.

I am personally not proficient in carrying out
t hese neasurenments, but | am aware of them and | think that
they are fine-tuned enough that you can do that. Brenda.

DR. LONSBURY- MARTI N: Brenda Lonsbury-Martin. I
agree, Paul, that for bioconpatibility studies that aninal
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studies would really be fit for that application. But | am
wondering, as part of what you said was to test the
effectiveness in an animal nodel, and unless you use the actua
device that you are going to use clinically, then I think there
is some inference problens. |If you have to niniaturize it down
to a guinea pig, you are going to have a whole different system
than in the real world. So what you are suggesting is sonething
i ke higher order animals, |ike primtes. O herwi se, | think
there is going to be a big leap of inferences, and it is going
to be awful difficult to assess in an ani mal nodel.

DR. Kl LENY: Well | think that it is possible to
test the various principles associated with these devices and
not necessarily the original device which is scaled for the
human tenporal bone. Obvi ously, those would work in a primate
nodel, but it would nmake it way too cunbersonme and expensive to
do.

But | do believe that the technical principles
underlying these devices could be investigated in manmalian
nodels, with a different size and anatony of the niddle ear
mechani sm and |eave space, and one can then probably
extrapolate at least to some extent from those neasurenents to
the full scale human size device. | actually think that if
these are done appropriately, one could have a fair amunt of
val uabl e data before going to clinical trials, which would nmake
clinical trials nore effective and perhaps even | ess cunbersone
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in the long run.

DR.  LONSBURY- MARTI N: Well, | wunderstand with a
device that was nuch nmore conplex, in ternms of like a cochlear
i npl ant, where there is lots of encoding strategies, and basic
information that sone of the early aninal studies really
provided for that field. But the mddle ear, granted, we don't
know everythi ng about the subtleties of middle ear function, but
relatively speaking, it is a much nore sinple mechanical system
to understand than was the transduction at the hair cell Ievel
into a code that the brain could understand. So it seens |ike

that it wouldn't be gaining that nmuch information to have a

small animal nodel, assuming that it was supposed to be a
| aboratory nodel of some sort. That you have all of the little
intricacies of difference in species -- you know, differences in
the middle ear ossicula chain and the attachments. And the

tendons, the nuscles, all these things are quite different for
pri mates between rodent nodels, for exanple.

I just don't know if | agree that the classic
begi nning or know edge base in a small |aboratory animal is
going to be a nodel that is really going to buy a lot in this
particul ar problem

DR. KILENY: Linda

MS. HOOD: Li nda Hood. Yes, | was thinking
somewhat along the lines of what Brenda was, and the inportance
of defining whatever nodel was used. I think for purposes of
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bi oconpatability and such, there are many different species that
could be used effectively.

But | am thinking about in terns of cochlea
damage, and differences in the ossicular notion and force on the
cochlea that really would give us sonething conparable. Perhaps
there is a way to work out some of those differences across
species. | don't know if that is sonmething that is possible or
not , The other question | had was | noticed in the docunent
that there is sone discussion of electromagnetic fields and MRI
and the effects specifically on the hardware.

I am wondering if there would be a role at all to
ook at the effects of nmmgnetic field in vivo, in ternms of
whet her there is any susceptibility to dislodging or things Iike
that, or if that would be an issue.

DR. KILENY: Yes. | nean, | think that could be.

I just think that those are issues that probably would |end
themselves to in vitro studies. For instance, if there is
concern about the effects of magnetic field, as in a magnetic
resonance inmaging, one could attach these devices to the human
tenmporal bone and place themin the magnetic field in the same

position as one's head would nornmally be in, and that certainly

would meke it nore realistic. But certainly that is another
option to do it in an aninmal nodel. Dr. Jenkins.
DR. JENKINS: | would agree with ny coll eagues to

my right here about the bioconpatability issues being very
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i mportant to use an ani mal nodel for. You nentioned surgical
techniques to be worked out in animal nodels, et cetera. That
is not a very good place to work out surgical techniques for
i mplanting in humans. First of all, just techniques alone, we
have cadaver tenporal bones which are nuch nore effective, and
you are actually working in the real structures.

But such things as taking apart the ossicular
chain and then reversing that and putting it back together, we
have been doing that for the |last 40 or 50 years, and there is a
ot of information in the literature that you take apart that
ossi cular chain, and how rmuch gain you can get back, et cetera.

So I think that really alters very little to use an animal
nodel for the system

DR. KILENY: What about the information regarding
disarticulating the ossicular chain and then loading it wth
somet hi ng, and then what happens in the long tern? |s there any
i nformati on on that?

DR. JENKI NS: Wll, we load it wth various
prostheses currently, and we know the type of results that we
get with that, you know, and putting a nmagnet on it, there is
really not that type of information there.

DR. KI LENY: The issue of cochlear effects. I
agree that it mght be difficult to nake a translation from
cochlea effects in an ani mal nodel to human, but we do actually
have an opportunity now, because we have two approved devices
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out there, and of course we have the benefit naybe of tine
effects, looking at tine effects in those devices, and relating
gain to changes in cochlear function. As we see, for exanple,
the energence of asymmetric sensual function in these
individuals, it tells us a great deal, and | put that out there
because it may be sonething that we need to | ook at through the
branch.

DR. TUCCI : Debara Tucci . Paul , | noticed that
in the past -- | think it is laser vibrometry, which | don't
know a | ot about, has been used in cadaver specinens to assess
functional gain. | wonder what you think about doing that, and
if you think that that m ght be as or nore appropriate than sone
of the animal nodels for assessing functional benefits of these
heari ng aids.

DR. KILENY: | think if you know -- if you have a
target for a ossicular chain displacenent, and if that is
specifically worked out as to what sort of target ossicular
chai n di spl acenment there ought to be to achieve a certain anmount
of gain or hearing correction, yes, that would be the case

But | think given -- and | think that is still a
very val uable neasurenment at a certain stage. But given the
variety of coupling nechanisms, and driving nechanisns that
these devices have, | am not sure that that would be sonething
that we could cone up easily with that type of a target.

Maybe a target could be arrived at, but you need
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to know the transfer functions to the target as they mght be
different fromone type of device to another type, and there are
going to be devices out there that we have yet to see. And they
maybe are on sonebody's conputer design program and have not
been conceived of yet. So | think that these could be at |east
in my opinion conplinmentary.

DR. SOLI: Sig Soli. I don't have a lot to add
to what the panelists have already said, but | would just add or
make a coupl e of observations. It seens to ne that these mddle
ear devices are intended primarily to transfer energy into the
cochl ea that causes hearing. And they are neant to substitute
by using | aboratory input for air conducted acoustic energy. So
when you |look at a systemlike that, it is a nechanical system
and its nechanical properties depend on its geonetry, its size,
its orientation, the nethod by which the stinulator is affixed
to the ossicles. Al'l of those things are different from one
species to the next. So | guess | would question beyond a
certain point how much information we could get about the real
function of the device in animal nopdels.

The other thing | would add is that since we are
substituting laboratory input for air-conducted sound input, we
need to know now the system responds to sound as a calibration
or as a reference so that we can interpret the infornmation from
the | aboratory interface appropriately. And if that information
is available in animl nodels, there nay be an opportunity to
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use an ani mal nodel in that respect.

DR. EDDI NGTON: Don Eddi ngt on. It seenms to ne,
Paul , that stapes displacenent is sonething that can be measured
reliably, and quite accurately, and in general, at least in
terms of the animal nodels with which | am famliar, can be
related directly back to equivalent SDO as a function of
frequency. And that seenms to be a part preferable methodol ogy
over sone evoked responses it seens to ne.

I would like to take a step back a little bit.
You have a very interesting list that is fairly long, and each
one of those projects is a relatively large project in and of
itself. | amwondering if you could try to rank order them or
give us a feeling for whether you are suggesting that each and
every one of these ought to be done before sonme sort of approva
is provided, or whether there is sone that might be nore
i mportant in here in your view than others?

DR. KI LENY: That really was not nmy intent to
suggest that all of these should be done before clinical trials
begi n. | merely tried to assenble a variety of applications
where one could take advantage of an animl nodel. And
certainly there are sonme that night be nore rel evant and higher
priority than others. Everybody around the table nentioned
bi oconpatability issues. I think that the integrity of the
device within a biological system and its response to contact
with a biological system might be sone of the npst inportant
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ones. One can definitely investigate the effects of the
nmounting hardware or the contact with ossicular chain, and those
effects on the integrity and well-being of the ossicular chain
where it is nounted.

I think it is also inportant to find out whether
the device has the required longevity, and this is especially
true for those devices that have nmany rather intricate
mechani cal novi ng conponents, or maybe likely nore wear and tear
than other ones that are relatively nore static.

I can certainly sit down and go over ny list and
rank order what | have listed, but the idea wasn't that you have
got to do everything. these are just options.

Robert o.

DR. CUEVA: I am Roberto Cueva. One of the
things that I think would be appropriate for ani mal
i nvestigation would be the topic of hermcity and not so much
the initial manufacturer, which can be fairly well controlled,
but after the battery change for some of the totally inplantable
devi ces, where the seal would be broken, and you would have to
then bring in the -- you would need an electricity source, and
any kind of noisture is going to affect the duration of the
function of that battery.
| am sure that sone of this has been worked out at the |evel of
pacemakers and that type of thing where they have to change the
device or change the a battery periodically. But that would be
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one concern where you wouldn't change the entire device, but
just the battery, and how do you ensure that good dry seal
agai n.

DR. KILENY: And as a | nentioned just earlier, |
think the retrofit issue mght also be sonething that could be
investigated in an animal nodel from a sem-inplantable to a
totally inplantable device, and | think that does also address
your coments regarding the maintenance of the hematicity of the
package.

MR, CROVPTON: I am M ke Cronpton, Industry Rep,
and frankly GOP animal studies are one of the npbst burdensone
aspects that we face. They are tinme consum ng, and very costly,
and although industry does agree that at tinmes they are
appropriate to determ ne maybe the safety profile of the device,
to date there really has been little or no contribution of these
studies to the potential of performance characteristics for
ef fecti veness of the device.

And it really is the issues that the panel has

di scussed this afternoon; what animal nodel is appropriate. The

first device that was approved used a bovine nodel. A sham
control surgery device was -- APR neasurenents were taken, but
t hey were inconclusive. It did denonstrate, | think, sonme of

the positive tissue renodeling, and so | think those issues were
addressed and those were novel for the device at that tine.
Bi oconpatability, frankly, is addressed through internationally
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recogni zed standards, and so unless there is a novel biomateri al
to go back into the animal is frankly very burdensone.

So | think that industry does recognize for
safety that it does mmke sense, and the effectiveness is the
crux of the matter. VWhat aninmal really works. The prinates,
again, are a very expensive nodel, but also the ossicular chain
is very different. So we tend to follow the lead that Dr. Soli
was tal king about, and we can nodel this system as a mechani cal
system as |long as we can characterize the input and neasure the
effect of output wusing a human tenporal bone, there is
variability from bone to bone, to bone, but with a sufficient
sanpl e size you can certainly characterize the device.

The key, | think, for industry that we are
struggling with is how do we use a representative unit so that
anong the devices the panel could have an equivalent dB sound
pressure level output, and | think that is frankly somnething
that industry is struggling with now.

W can all start with the sanme acoustic
measurenent, and we can use |aser devel oped Doppler vibronetry
to look at the transducer output, but that transfer function
does vary between the devices. So that is sonething that
i ndustry, frankly, is working towards right now. Thank you.

CHAI RPERSON GULYA: Okay. Paul , would you Iike
to summmari ze.

DR. Kl LENY: Well, | guess | can sunmmrize this
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di scussion that there appears to be support and interest in
certain aspects and certain contributions of animl studies in
investigating and wultimtely bringing to market mddle ear
i npl anted anplification devices. In particular, in terms of
bi oconpatability, in terns of the nmintenance of the integrity
of the device within a biological system such as maintenance of
hematicity. Certainly the enphasis of effectiveness seens to be
of nore interest than some of the other issues, sone of the
safety issues that | have brought up.

There have been suggestions that nechanical
measurenments on hunman tenporal bones with the device attached,
using laser Doppler vibronetry my be as effective as
physi ol ogi cal neasurenents in ani mals. One of the concerns is
the ability to conpare ossicular chain notion and the anatony of
the ossicular chain across species, and certainly to extrapol ate
froma small mammualian nmodel to the human tenporal bone.

I guess in terns of the effectiveness or
useful ness  of ani mal studies in investigating surgical
techni ques, it appears that those are best worked out in a human
tenmporal bone, in a cadaver nodel. Well, help nme out here if |
am m ssing anything in my --

CHAI RPERSON GULYA: VWat | will do, Paul, is ask
Teri and Eric if they have anything else, or if we have answered
their questions for them or if they have still sone
information, or if they are happy with what we have done so far.
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DR. CYGNAROW CZ: I think you have pretty nmuch
covered the whole spectrum of pros, cons, areas, the different
devi ces, et cetera.

CHAI RPERSON GULYA: Fi ne. G eat. Thanks a | ot,

Paul .

DR. KILENY: Thank you.

CHAI RPERSON  GULYA: Next we will have Dr. Sig
Soli address questions -- and this is getting alnost legalistic

-- 2(a)(i) and (ii).

DR. SOLI: This is Sig Soli. VWhat | would Iike
to do is sunmmarize quite briefly a few of ny thoughts and
observations regarding those items that you just nentioned.
There are nmany people on the panel who | am sure can contribute
substantially to this discussion, and | will leave time for them
to do that.

First off, | wuld Iike to try to perhaps
rephrase a little bit of the terminology that is used in the
guestion as it is posed here under 2(a), because | would have
phrased it a little bit differently. | would say that there are
hearing aid fitting targets. They are not really algorithns
necessarily.

They are targets and they are targets that are
expressed in terns of the amobunt of anplification or gain that
is to be provided to the patient when the hearing aid is in
their ear. So they are based as the question states on real ear
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measurenents, and these targets then -- they don't really
predi ct gain. They recommend a particul ar amount of gain, and
often tinme the gain that is recomended is dependent on the
| evel of the signal at the input, and on the frequency of the
si gnal . The reason that this termnology is so inportant is
because the anmpbunt of gain as a function of |evel and frequency
is very inportant to the benefit of hearing aid devices to their
users.

W heard Dr. Turner a little earlier talking
about the inportance of a certain gain prescription called NAL.

That is just one exanple. Now, having said that, it seens to

me that the inportance of these gain targets and procedures for
achieving them in hearing aids underscores their potentia
i nportance for use in inmplantable hearing aid devices. And the
reason that | say that is because these devices are indicated
for the same popul ation, the same characteristics of sensory and
neural hearing inpairnent.

So the short answer to question 2(a)(i) or
2(a)(ii), is should the nanufacturers be responsible for
devel oping algorithms to achieve fitting targets, and | would
say yes, because of the evidence that we have of the benefit of
using those targets in the sane population when people are
fitted with air conduction hearing aids.

Nunmber 2(a)(ii) is a little harder in ny mnd,
because common wunits of neasurenent. Again relying on Dr.
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Turner's earlier coments, we are stinulating a system now where
we cannot neasure its output in an acoustic coupler. W are
measuring it in situ, in the human subject.

Ideally, | would |like to see some means, and | am
not sure | know what that nmeans is, sone neans by which we could
know that when we deliver a certain signal to the transmtter
that is used with these systens that a certain anount of
| aboratory force or displacenent is created in the mddle ear,
and neasured in neurons or sonme unit like that.

If we could do that, then we could al so have sone
know edge -- we al so need know edge to relate that displacenent
to hearing level, or to sensation level for the patient. If we
had the ability to do that, then we could talk about comon
units. We could talk about the output of these devices as we
could nmeasure themelectrically, and we could relate that to the
hearing | evels and the sensation |evels of the patient who m ght
use them

Again, that is what has been done with hearing
aids, and there are international standards that describe the
procedures for taking those neasurenents. And  having
information like that, | think would be useful to clinicians in
sel ecting devices for patients.

Agai n, once the device is in, it is not sonething
that you can return in 30 days and get a different one as you
can with a hearing aid. So the match of the output
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characteristics of the device expressed in neaningful units for

the hearing of the patient, the match of those output

characteristics to the need of the patient | think is very
i mportant.

I will just stop at that. I am sure that there
wi || be questions.

DR. CUEVA: Bob Cueva agai n. Maybe expressing a
little bit of my ignorance, but if one of the ways to say
measuring the totally inplantable device is where you don't have
a way to do a sound coupler, what role would it be -- cochlear
m crophonic play as a kind of internal reflection?

Is it gain dependent, or is it the louder you

make the sound input, and does the cochlear mcrophonic reflect

t hat ?

DR. SOLI: I am probably not the best person to
answer that question. There are a nunmber of physiological
measures, and our friends over on this side will weigh in right
away, | bet.

No, there are a nunmber of physiological neasures,
like the auditory brain stem response, and perhaps the cochl ear
m crophonic. There are refl ex nmeasurenents that can be taken.

The fact that those cannot be used to fit air
conduction hearing aids in an accurately acceptable way would
cause ne to wonder whether they might have any use of that type
in this application. Al t hough ny physiologist friends m ght
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have sonething else to say about that. Brenda.

DR.  LONSBURY- MARTI N: Actually, 1 think Paul
would be a great guy to start this discussion off. I nean,
when it conmes to routes and lights, | can really put out here,
but I will save nmy conments.

DR. Kl LENY: I think that the problem wi th using
the -- for instance, the cochlear nicrophonic, or the cochlea

nerve action potential recorded the mnimally invasive nethods.

The problem is that you are dealing with an auditory system
t hat has been inpoverish, in terns of innovation, and so you are
begi nning with an auditory systemthat you may not really have a
measur abl e cochlear m crophonic with these non-evasive nethods,
but we can neasure themin our patients.

And so | think that is where the problem begins,
and with any kind of physiological neasure. Another idea would
be -- and as | was listening to Dr. Soli and to ny coll eagues
here, is in terns of developing fitting algorithns or sone kind
of an objective neasure.

What about incorporating in these devices sone
type of a telenetry measurenent, which then can be obviously
measured with sone type of surface recordings and use that as an
indicator, the telenmetry being in terns of the telenetry in
terms of the displacenent of the ossicular chain, or of the
device that is nmounted on to the ossicular chain? | think that
woul d be far nore accurate and would not be dependent on either

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS

1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON. D.C. 20005-3701 www.nealraross.com



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

65

the current neurological status of the auditory periphery, or
the future status, because there could be nore |oss of afferent
nerve fibers, hair cells, et cetera, et cetera.

DR. LONSBURY- MARTIN:  Well, Paul, | think that is
an interesting idea., but in a sense, wouldn't the very best
measure be a functional gain that the patient can report through
some psychophysi cal measur e, or reaction tine, or sone
behavi oral response? | nean, in the end, you want to equate the
novenent of whatever you are applying to the system to sone
output, and in the very best situation, you would want to have
an out put that was neasurable in the real world.

DR. SOLI: If I could junp back in. Yes, the
functional gain neasurenents are --

CHAI RPERSON GULYA: Let's hel p out t he
transcribers, and let's just renmenber to identify ourselves. |
think he m ght be getting |ost.

DR. SOLI: Sorry. Sig Soli. Functional gain
measurenents can certainly be nade, except perhaps in the case
where you do a disarticulation, but naybe you can use a
preoperative reference for that. The thing about functional
gain neasurenents is that it is not a neasurement that you can
take independently of the patient, or you cannot take it in a
cal i brated way.

I was trying to think of some way around that,
and the only thing | could conme up with is to use the anal ogy of
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a bone vibrator and how you calibrate that when you do bone
conduction hearing tests. There is a device called an
artificial mastoid, and you load the dong vibrator on that
mastoid in a specified way, and you can neasure the core
response between electrical i nput and | aboratory output
according to a standardi zed procedure.

It is conceivable that maybe we should consider
some type of an artificial |oading systemthat could be used to
calibrate the output of mddle ear transducers as well. There
are artificial ears, and there are artificial mastoids, and
there are artificial skulls, and | guess we could have an

artificial ossicular chain or something conparable to it as

wel | .

DR. EDDI NGTON: This is Don Eddi ngton. This is
one thing that | was going to suggest in the question session
that | was supposed to at |east start the discussion on, and

that is it seenms very feasible given our understanding of the
m ddl e ear system and the cochl ea | oad.

That a system a nechanical electric or a
mechani cal optic system be made that basically translates the
output of these devices to a stapes displacenent, which can be
then translated to equivalent SPO at the input. And it seens
like that is just crying to be done and is something that wll
be inportant in trying to deternmne the degree to which these
devi ces produce the predicted output as a function of the |oad
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bearing. So a sinulation may be better than in sonme cases than
in using a fresh tenporal bone, because one can manipul ate the
characteristics of the |oad. And in the case of the fully
i npl antable device, the same thing goes for the inplant
transducer.

So what one would like to have is a system where
an acoustics signal is delivered, and the equivalent SPL
measured at the output is given, and that is what audi ol ogists
use all the tine in current acoustic hearing aids. So in terns

of it being a clinically useful system that is sonething that

they will be able to understand, and relate to their past life
experi ence. So | think that would be an inportant thing to
consi der.

DR. LONSBURY- MARTI N: This is Brenda Lonsbury-
Martin. Would that not be an unreasonable burden to ask a
manuf acturer to develop a systemlike that?

DR. EDDI NGTON: | discussed, at least on a very
superficial level, this with colleagues of nmine who are experts
in the mddle ear and cochlear |oad, and their initial reaction

is that is probably something that could be done relatively

strai ghtforwardly. And if the industrial conmunity
got together to do this as a team it seens like it would
benefit them all, and there are individuals with the expertise
to do that.

DR.  WALDEN: Brian Wal den. I just wanted to
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follow up on that notion; that we are talking about technol ogy
that doesn't exist, and if we think about prescriptive nethods,
and real neasures, there are ways of predicting sonething else.
And that is sort of predicting how the patient is going to do
with issues |ike speech recognition and how nmuch gain is the
person or the device providing.
And | am wondering if functional gain in neasures of speech
recognition at this point are a nore reasonabl e standard.
Secondly, when you are going to conpare an
i npl ant abl e device to a standard air conduction hearing aid, you
have to have units of neasure that are going to be conparable
there if that is where you want to go with it, as opposed to if
you go to the other end, which is how is the patient
functioning, in terms of the functional gain that is being
provi ded by the device, or speech recognition, you are after
that point. So you kind of see the effect of both devices, and

you sort of avoid that problem

DR. SOLI: You can compare apples and apples if
you use functional gain, but | think -- and Don sort of took a
page out of -- we both had the sanme pages of notes here, |

think, and so that's good.

But you get more from what he is proposing than
from what | am proposing, because not only do you need to know
the functional gain, but you also need to know the vibratory
output of this device, and what the correspondi ng sound pressure
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I evel or hearing level mght be created with that output to
ensure that those |evels are safe.

DR. WALDEN: Yes.

DR, SOLI: But that is something that you know
acoustically with a hearing aid, but those nunbers aren't known,
at least to nme, fromvibratory output in the m ddle ear.

DR.  WALDEN: I think it is inmportant though to
di stingui sh between when you are using neasurenents to docunent
the outputs in a sort of input-output relationship, which we
were tal king about earlier, and when you are trying to docunent
user benefit in a nore general sense. I think in the one case
this may be very applicable, and in the other case, | am not so
sure that we need to solve that problem right now, or that we
shoul d expect the manufacturers to solve that problem gi ven what
t hese devi ces do.

DR. SCLI: Joe.

DR. HALL: Yes, Joe Hall. I just want to chine
in on that. | also feel that way, that perhaps the functional
gain sensation |evel base neasures sonething to work with the
patient, and to achieve the best outconme is perhaps a front
burner thing that should be done fairly i mediately.

VWereas, the very interesting and inportant nethods
related to determ ning stapes output are perhaps down the line a
bit.

DR. SOLI: Well, | amnot sure that | would agree
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with that, as long as you know that the stapes output is safe,
and as long as you know that it is predictable. Another issue
we really have not tal ked about directly is the efficiency of
energy transfer into the mddle ear.

As you know the middle ear vibrates in a very
conpl ex manner, w th nodul e di splacenents and patterns that are
both frequency and | evel dependent, and the way that nost middle
ear inplant actuators function is as a piston. You know, sort
of as a one-di nensional vector so to speak.

And it my well be that we could neasure
functional gains that |ooked just great conpared to hearing
aids, but we are putting huge anmpbunts of energy into the niddle
ear to achieve a level of -- a hearing level beyond -- we are
putting energy in beyond what we would normally want to see in
the mddl e ear, because of the efficiency of energy transfer.
And that is a question that | think needs to be addressed at
Some point.

M5. HOQOD: Li nda Hood. A couple of things.
First of all, | think looking at as Sig was saying both the
energy loss, as well as the gain fromthis, what we really need
in terms of the patient is the ultinate outconme, and whether
sound is audible to them or not. And | think we can achieve
these things through many of the behavioral sorts of neasures
that we have. | aminterested in what Dr. Eddi ngton said about
the stapes displacenent and integrity. I am wondering if that
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maybe down the line would also facilitate sonme kind of system
integrity test as an external check of that.

DR. EDDI NGTON: Don Eddi ngt on. | guess the
problem that | see is how do you even begin to characterize
these devices unless you can effectively relate the output to
the input, and one can make various nmeasures on the force of the
piston and that sort of thing. But | am not sure how much
rel evance that has, because the actual stinulus that induces the
sensation at this level is the stapes displacenent, and | am not
suggesting that we are always nmeasuring the stapes displacement.

What | am suggesting is that we have a sinul ated
| oad, just like a cochlear, that tells you that. And once you
have that, then you can characterize the device. And until you
have sonmething like that, what we are doing is using devices
that aren't really characterized. And froma safety standpoint,
I think as Sig was pointing out, and also from a functional
standpoint, if you don't have some confidence that over the
appropriate output |evel ranges that you are going to have a
reliable output delivery system that seens a bit problematic to
nme. | agree conpletely that in terns of performance that the
behavi oral neasures have the face value, and they are the bottom
line, and they ought to be pursued.

CHAI RPERSON GULYA: Sig, we have got |ike about
two minutes for this segnent. So that is the your tine.

DR. SCLI: To wap up?
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CHAlI RPERSON GULYA: I think so, unless there is
some burning --

DR. SOLI: I think there was one other question
over here, | think.

MR. CROVPTON: M ke Cronpton. Just one brief
conment . W are pleased to hear that the functional gain
measurenents, the clinicals are significant to the results in
t he patient population is what is key.

Previ ously, conpanies have investigated and cone
up with relationships, but not consistent between manufacturers
of a known acoustic signal, and a known stapes displacenent.
That is the chall enge. I am pleased to hear Dr. Soli and Dr.
Eddi ngton saying that there may be a nodel out there. We do
believe it would be unfairly burdensone for one manufacturer to
take on that burden, but for industry consortium or academ c
group to conme up with a nmodel would be a great benefit for
everyone.

DR. SOLI: Okay. Well, I wll try to summarize.
This is Sig Soli. First, | sense that there was, if not
agreenent, at |least no disagreenent that fitting targets are
rel evant because of the popul ation for whomthese are indicated.

It is inportant that manufacturers devise a neans of achieving
these targets and verifying them as perhaps as functional gain
nmeasurenments. That seenms to be the clinical method of choice,
and for many good reasons. Underlying that are issues about
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safety and characterization of the system in terms of its
i nput/ out put characteristics. We have suggested that perhaps
devising sone kind of a nmechanical coupler that would enable
cal i brated neasurements of that type to be taken.

I would just add an observation that generally
the tinme that is required to develop these instruments and the
standards that go with themis time well spent in the |ong run,
because you spend some time and energy up front, but it creates
efficiencies later on and you get it back over and over again.
And | guess inplicit in what | am saying is what | sense in
agreenent is that some common units of neasurenment, perhaps in
terms of stapes displacement ultimtely, should be the objective
of this -- part of this endeavor.

CHAI RPERSON  GULYA: Thank you very nuch, Sig.
Teri and Eric, do you have what you need out of this?

DR. CYGNAROW CZ: Yes.

CHAlI RPERSON GULYA: Ckay. Good.

DR. CYGNAROW CZ: It was a very interesting
di scussi on, and yes.

CHAI RPERSON GULYA: Ckay. G eat. Okay. I will
tell you what. We are about hal fway through addressing these
guesti ons. VWhat | propose we do is take a 10 nminute break,
because it actually takes 15 minutes to get everybody back here.

So we will be adjourned until 2:45, and we will probably really
get started at 2:50.
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(Whereupon, at 2:29 p.m, the open session was
recessed and resuned at 2:46 p.m)

CHAI RPERSON GULYA: All right. As | figured, it
would take a little bit for everybody to get in and settle down,
and Joe, and Paul. All right. Very good. | would like to call
t he panel into order once again.

And | have the distinction of |eading us through
two subquestions, 2(b), or | guess is the case, not 2(b), and
then 2(c). So 2(h). What control conditions should studies
with an inplantabl e nmiddle ear hearing device include.

MS. THORNTON: | MEHD

CHAI RPERSON  GULYA: Thank you. That will be
easi er. Should it be state-of-the-art acoustic hearing aids?
If so, how does one define "state-of-the-art" or "Optimally fit"
if they are to be utilized in the controls?

Should the condition include a conparison to the
best aided condition, including binaural anplification?

And | think I amgoing to forego the summary, and
I think instead, | guess | will turn right to Brian Wal den, and
ask himto give us his thoughts. And | am going to target each
one of the individuals as we go along, and so you can start
formul ati ng your thoughts, because it will happen. Thank you.
Bri an.

DR.  WALDEN: Yes. I think that the appropriate
control condition or the appropriate experinental design depends
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upon the clinical utility that you intend for the device, or
what your clinical goal is.

And quite frankly, | think that when you | ook for
-- the first tine | read the docunent, | felt that it was a
little schizophrenic about that point. That it tended to
suggest that we had sonme of standard things that we wanted to
acconpl i sh.

And so we conpared it to the best fitting hearing
aid and so on, and we were going to concern ourselves wth
speech recognition and all these other issues.

And | think that Dr. Turner has made an inportant
point, and that is that there nmay be reasons |ike acoustic
feedback, or the occlusion effect, or convenience, or quality of
life issues that could be equally or nore inportant than even
cases where you night be willing to tolerate sonewhat less in
terms of the traditional neasures that we think of, that air
conduction hearing aids as acconplishing, to acquire these
benefits in these other areas.

On Section 6, in the second paragraph, | think
that actually gets to the point that it is really up to the
sponsor to decide what is the intended use or purpose, and
therefore, having stated that, that wll be the standard to
which you will be held, assum ng that the FDA agrees that that
is not a trivial goal.

And then that would dictate your experinental
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design, your control conditions, and so on. But it may be
useful given the concern that Dr. Turner expressed, that that be
put up alittle nore forward in the docunent.

And that it be nade quite clear that there may be
reasons other than very traditional reasons that a person would
want to go toward an inplantable device, as opposed to a
standard air conduction device, and that it is up to the
manufacturer to make a clear case of what the product is
i ntended to do.

And then to design an experinment and gather data
to support those goals, assuming that the FDA has indicated that
is an appropriate goal, a useful goal from the patient's point
of view, the consuner's point of view

CHAI RPERSON GULYA: Ckay. Thank you, Brian,
Joe.

DR. HALL: | agree with what Brian just said, and
I think that things should be tailored to what the intended
benefit of the inplanted hearing aid is, particularly in terms
of things like should we conpare it to binaural hearing, and
that is optimally fitted binaural hearing aids.

And | think that is sort of idea nmight be
appropriate given the -- a particular tact that was taken in
ternms of designing the protocol for the inplanted aid.

But it might be totally inappropriate also, and
also in terms of -- for instance, things |ike conpression, and
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conparing to, let's say, a conpression air conduction hearing
aid, mght be highly appropriate if the inplanted hearing aid
al so has a significant conpression conmponent to it.

CHAI RPERSON GULYA:  Ckay.

DR. LONSBURY- MARTI N: | agree, too, that | think
the main goal here would be to have sone conparison to the
optimally fit condition, and whatever that be.

I sort of think what Chris Turner was talking
about, he inferred that every patient would conme with an al ready
hearing aid set, and | take it that these devices are nore going
to people that won't wear hearing aids, no natter what.

So they might not cone with their own device to
conpare agai nst, but whatever the optimally fit standard hearing
aid device does for these folks, and I would say, too, like Joe
sai d, that binaural conditions seems npbst natural.

But that is the target that you would want to
replicate, and then go fromthere. It seens to ne that would be
the ideal control condition.

CHAlI RPERSON GULYA: Ckay. Linda.

M5. HOQOD: Li nda Hood. A couple of things.
First of all, | think that | agree with what Brian has said. It
depends on what the goal is in the device, and what their
ultimate goal is.

And | think sonme combination of performance and
satisfaction, and quality of |life all figures into this.
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Clearly if someone has a hearing | oss, comrunication ability and
i mprovenent of that has to be a goal

So there has to be some way to neet that, whether
it be through comparison to current practices for overcom ng
hearing | oss and inproving communi cation. That's inportant.

Along that |ine, one question | have is if there
are people who do not use hearing aids, and never have used
hearing aids, is there need to mandate that, and | think that is
something that would have to be considered in designhing a
clinical trial, depending on what the outcone was.

But | think communication ability clearly is one
thing, but then the other issue as Dr. Turner brought up has to
do with patient satisfaction, and having sonme validated nethod
of assessing that, and | think we get into that l|ater

But they are happy enough to actually use it, and
so | think we have to sonmehow bal ance these things.

CHAI RPERSON GULYA: Ckay. Thank vyou. Her man
Jenki ns.

DR. JENKINS: | am afraid that | have to di sagree
with these people. You know, you are talking about an aid here
that is going to inprove hearing, and that is what you want to
know. Do they get inprovement over the unaided condition, and
if that is the case, then it is effective.

And you have denonstrated the efficacy in that,
and it doesn't have to be against the best stated condition, and
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that it is going to be better, or worse. That is not really the
condition that you are trying to prove when you are trying to
prove a device.

You want to know is it effective in renediating
the disease process there, which is basically do they get
i mprovenent over their unaided condition. Now, granted, we al
want to know is it better than the air conduction aid, or the
bone conduction aid, et cetera.

But that is not what you are really trying to
prove for this device. You want to know do they get inprovenent
and that is what they are claimng they are doing, and that is
your gold standard there.

It is not how they do against the junk aid or all
these other type things that you have avail abl e.

DR. HALL: You are not disagreeing with ne.

CHAI RPERSON  GULYA: Al  right. Paul . Dr .
Ki | eny.

DR. Kl LENY: Thank you. Rwul Kileny. As |
think about this issue, | amreally thinking of the next step
and that is what kinds of patients will be seeking or are

seeki ng i npl antabl e niddl e ear devices.

And there is basically two categories of
pati ents. One category of patients would be previous hearing
aid users, who for whatever reason -- well, perhaps because
their hearing |oss has advanced, and they are now seeking a new
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anplification device, and this could be one of the choices.

And in those <cases, obviously the comparison
ought to be made to their current anplification binaural, and
make a decision fromthere. So the patient comes in, and needs
a new hearing aid, is presented with two options; an inplantable
m d-anplification device that requires surgery, et cetera, or go
on with conventional anplification.

The other patient category is patients who are de
novo seekers of hearing help, and again in those cases you al so
present themw th the two options.

And in that case, of course, it would be rel evant
to conpare the performance of the inplanted anplification device
to an unaided condition. So |I think that we need to look at it
in both ways.

I think we need to recognize these two kinds of
patient populations that wll be seeking to receive these
devi ces, and have information both about conparison to existing

anmplification, and conventional anplification, and to wunaided

heari ng.

And | certainly agree with everyone here. There
is are a variety of standardized quality of Ilife instrunents
that --

CHAlI RPERSON GULYA: W will be getting into the
quality of life things, yes.

DR. KILENY: ['msorry?
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CHAI RPERSON  GULYA: That is going to be an
addi ti onal question that we will be getting into, into quality
of life issues.

DR. Kl LENY: | don't want to nention it, but the
conmbi nation of those | think would be ideal. Thank you.

CHAI RPERSON GULYA: Ckay. Thanks, Paul

DR.  JENKI NS: Can | just ask a question before
you go on to the next person?

CHAI RPERSON GULYA:  Sure.

DR. JENKINS: In addressing this question, are we
tal king about what the labeling is going to be, or the package
insert, or are these the guidelines for the conpanies in
devel oping their inplant?

CHAI RPERSON  GULYA: This is the testing as |
understand it -- and correct ne if | amwong -- testing as to
what kind of studies need to be conducted to establish safety
and efficacy, and what kind of control groups we need in these
st udi es.

DR.  JENKI NS: So this is actually before it is
brought on the market, and so we are not presenting this to a
patient and you get this result with this air conduction, and
you get this with an inplant.

This is really what the manufacturer has to go
through to prove efficacy; is that correct?

CHAI RPERSON GULYA: Correct. Ri ght . Ri ght .
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Exactly.

DR. FRANCIS: | don't have a lot nore to add. I
am Dr. Howard Francis. You pretty nmuch summarized how | feel
about this and that there are two groups of patients, two
popul ations that are going to seek this device.

But I do think that in order to test a null
hypothesis that it is inportant to be as consistent as possible
across the subjects. | nmean, it is inpossible to have everyone
having the sanme hearing |loss and the sane response to hearing
aids in a controlled situation.

But | do think that the consistency of our best
ai ded condition, regarding best aided condition, is beneficial,
at least for that group that are hearing aid users currently,
and are |ooking to consider wupgrading or side-grading, or
what ever you want to call it, toan IMEHD. So | think | do -- |
amw th you on that.

CHAlI RPERSON GULYA: Dr. Tucci

DR. TUCCI : Debara Tucci . I think that it is
very inportant, in terns of the initial clinical trials that are
conducted with these inplants, for the conpanies to provide sone
i nformati on about what the optimal situation is with binaural as
it stands now, state-of-the-art anplification, which is likely
to be a noving target in the future.

I think that we need to be able to present our
patients with some information about this is an inplantable
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device, and this is what you mght expect the results to be.
This is the optiml conventional aided situation, and this is
what you m ght expect.

I don't think it is really inportant to be able
to say that you are going to do better with an inplantable
hearing aid, because there are intangible factors that have been
al luded to today that sone patients will weigh nore heavily than
ot hers.

And | think that sone patients, given this
information, will go one way, and sone patients will go another.

But | think given that with inplantable hearing aids that you
have a situation where you are putting the patient at sone
surgical risk, and that varies according to the inplant.

There is a nuch higher cost involved in doing an
i mpl antabl e system than with a conventional hearing aid, and
there are all sorts of issues, such as -- and dependi ng upon the
device -- whether you cause nore of a hearing loss in that
person than they had to begin wth.

So in some ways it is an irreversible situation,
and so | think you need to provide the patients with as much
informati on as possible. And we are not tal king now about the
fitting situation. We are talking about the clinical trials
that are going to provide the information that we use to counsel
our patients.

So | think it is inperative that we use the best
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bi naural aided situation in these trials so that we have the

information to pass on, and also | think that there is an issue

with the optimal state-of-the-art situation, and what exac
that is.
And | think we need to keep in mnd for

future how the fitting should proceed if the patient should

tly

t he

be

required to go through sonme sort of a trial with a conventional

aid like we do with cochlear inplant candidates. | personally

don't think that that is inportant in this situation.

DR. WALDEN: Point of clarification. What if the
patient --

CHAI RPERSON GULYA:  Brian Wal den speaki ng.

DR.  WALDEN: -- has been fit with -- you know,
foll owi ng accepted procedures, and they don't want to wear the

hearing aid because of acoustic feedback, or occlusion, in what

sense then is it an appropriate conparison to this
conduction hearing aid if in fact they are not going to wear

under any circunstances?

air

it

DR. TUCCI: Well, | don't think they need to wear
it at all. For our cochlear inplant candidates, what we do is
assess them and get their test scores with optimal -- in the
optimal aided condition, and then conpare that with what are the
criteria for cochlear inplantations.

So nmy thought would be that the patients who are

candi dates for the inplantable hearing aid should be tested
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that situation, but not necessarily should it be mandated that
they wear it for a certain period of tinme, although I do concede
that there are situations in which performance woul d be expected
to i nprove over that tinme.

I think that is probably just a little bit nuch
to ask to bring them back, and then retest them after they have

had a chance to use the aids.

DR. SOLI: Sig Soli speaking. | think Debara has
summari zed a nunber of the points that | wanted to nake very
well. | would like to comrent a little bit on |anguage in here

again, and then maybe elaborate a little on what she and the
ot hers have said.

I woul d suggest that you not use the term "state-
of-the-art.” | would say use a well fit and appropriately fit
air conduction hearing aid, because | don't have any idea what
"state-of-the-art” is, and if | did today, it would be wong
t onorr ow.

The sane with optimally fit. I would say
appropriately fit, because if you ask for an optimally fit air
conduction hearing aid, then you should conpare it wth an
optimally fit MET. \What does that nmean? | don't know.

So it mght be easier to talk about appropriately
fitted devices. I think also that as | listen to sone of the
di scussion here that we are confusing a couple of different
t hi ngs.
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One is how an individual patient is going to be
treated after these devices are approved at the end of the
trial. The other is how do you design the best trial to armthe
physician and the audiologist with appropriate information so
that they can counsel patients?

And | would argue that you really nust consider
basel i ne neasures that include unaided hearing tests and hearing
tests with an appropriately fit pair of hearing aids. And t he
testing should assess both nonaural and binaural benefits.

And the reason that | say that is that at the end
of the day you wll have patients who come in who are either
currently hearing aid users, and those are people either who
want to hear better, and so you have to know whether they are
going to hear better according to the standard well control
nmeasures of the speech and intelligibility, and things Iike
t hat .

O people who have non-audiological issues --
cosnetic issues, feedback issues, and things like that, and so
you have to know whether this device treats those as well, or
anmel i orates those as well.

And you are going to have non-users, people who
are not currently hearing aid users, and you want to be able to
tell them what the benefit of this device is, and whether these
benefits would al so prove fromjust using well fit hearing aids.

So it seens to ne that regardl ess of how you will
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inform patients, and work with patients, at the end of the day,
you need to have a baseline that gives you enough information to
deal with any situation, and that includes nonaural or binaura
testing of appropriately fitting hearing aids, and unaided
testing as well

CHAI RPERSON GULYA: Thank you, Sig. Don.

DR. EDDI NGTON: | think I --

CHAI RPERSON GULYA: Don Eddi ngton

DR. EDDI NGTON: Don Eddi ngton, sorry. | think |
agree with alnost everything the last tw speakers have
articul ated. Let nme just say a couple of places where | m ght
di sagr ee.

| agree that state-of-the-art is not a good term

It seenms |ike what you are doing is you have a patient com ng

in and the fitting of the hearing aid is going to depend on the

experience of the audiologist, and training of the audiol ogist.

And that audiol ogist, given everything that they
know, needs to be given the opportunity to give this person the
best aid situation that they can. That might be binaural, and
in some cases it nmight be nonaural in others, and | don't think
we should try to specify a standard by which they get these
devi ces.

But given their clinical expertise, what is the
best situation for this patient. And then | agree with
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something that Chris Turner said, or at l|east wote in his
handout, and that is that the patients ought to have a
significant experience wth that if it is substantially
di fferent than what they wal ked in wth.

And certainly the adiologist in our clinic in
infirmary tell me that some patients conme in with real trash,
and that they deserve the opportunity to find out what they can
acconplish with the best fitting these professionals can give
t hem

There will be sone cases where they won't wear
it, and can't wear it, and in that case it seens |ike unaided
may be appropriate, although | think npost people can get fairly
interesting neasure with headphones in the clinic, if that is
the best that can be done in that regard.

It seens like the nmeasure that we want is to what
extent will a person do better quantitatively with that aid,
that they have been given the best opportunity to hear well wth
after having become accustonmed to it, and how nuch better or
differently will they do with the inplantable.

And | agree with Chris that people wll trade
that off. That should not be the determining factor, but |
think they at |east ought to have the opportunity to know how
much they are | osing or gaining by going with the inplantable.

And so given those caveats, | think | agree with
the last two tal kers.
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CHAlI RPERSON GULYA: Thank you, Don. Bob.

DR. CUEVA: Roberto Cueva. I would echo Dr.
Soli's comments. Again, we are really focusing on safety and
ef fecti veness. I think we need to measure both unaided, and

t hen best aided, whether it is nonaural or binaural.

Sonmebody may come in with perfect hearing in one
ear, and just have one ear that needs to be aided. So the
bi naural may not be as indicative as the nonaural in that
ci rcumst ance.

Once it is approved, it is free gane. I mean,
peopl e do of f-1abel uses of FDA things all the time, and you may
have a very wealthy individual who conmes in and says, listen, |
don't want anything out. Implant this thing, and they need to
know how is it going to perform

And whether it is unaided, or aided, and other
peopl e who are going to nake a value judgment as to how nuch is
it worth to nme to have this device inplanted so that | don't

have to fuss with a hearing aid.

And whether the risks are -- you know, what is
the risk-benefit ratio. And there is risk. You know, every
time you operate on an ear -- death, facial nerve, and wth

these things, we are making a big facial recess, or gaining
access to the attic, there could be a cephal | eak.

And so it is not an inconsequential surgical
risk. There is a real surgical risk, and so that risk bar is
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rai sed, and to be honest, nost of the manufacturers are claimng
an advantage, audiologic advantage, to conventional hearing
aids, and is it really there. So we need to conpare it to
hearing aids as well

CHAI RPERSON GULYA: Brent. Dr. Blunenstein.

DR. BLUMENSTEIN: Well, as a statistician -- this
is Brent Blumenstein. As a statistician, | |ooked at this and
first noticed that there was not a requirement for a randoni zed
clinical trial, and | started wondering about that.

And it becane obvious with a little thought that
you really are talking about an intervention wth surgical,
versus conparing to do non-surgical. It doesn't preclude the
possibility that some day sonebody is going to want to conpare
surgical to surgical

I think that should be added to the gui dance, and
| have stated that. But there is a couple of other features of
the study designs being specified in this guidance, and this is
basically a pre-post comparison, and pre is what we are talking
about, and what do you select as your control intervention in
the pre-period to conpare to the post-period.

I don't have nuch of an opinion about that,
because | am a statistician, but it seens like to ne that sone
of the things that we have discussed here could be addressed by
this guidance directly allowing for nentioning the possibility
of a non-inferiority design.
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And what that neans is that instead of specifying
that the hypothesis is that this new device, or this new
i ntervention, be superior to the pre-intervention, and that it
be not worse than, or that the goal be to show that it is not
worse than the pre-intervention.

This would address the kind of thing that we
heard this norning about the fully inplantable device, which
m ght have significant advantages relative to other neasures
ot her than performance that you could even, if you go back and
consult the literature on --and the literature is incorrectly
cal l ed proving the null hypothesis.

That is old |anguage, and nowadays we call it
non-inferiority, but if you go back to that literature, you wll
see that you can actually offset and design to show not
significantly worse than where you allow for a little worse
t han.

And it gets kind of technical and so forth, but
you could do that. So it is possible that the exanple that was
used this norning of accepting a little less visual acuity to
get certain other advantages could be actually built into these
desi gns.

That may be getting too technical, but the idea
of introducing the concept of non-inferiority into this would
really I think be a big help.

DR.  GARCI A: Catalina Garcia. Thank you very
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much for that inclusion. As | sat here this afternoon as
someone not in this field ny eyes were glazing over at the
technicality of it.

But part of the problem is that | had becone
concerned that we were going to stifle devel opnent of different
i mpl antable devices if we continue to make our standards so
rigid. Perhaps it is my age group, but | am around a lot of
peopl e now who have deaf patients, and trying to get these

people in to be |looked after is very difficult.

They don't want to have to wear things. They
don't want to have to |earn things. But if we can stress the
safety of these issues, | would like to see us stressing that

EMC testing, MRl testing, the electrical testing, and the stress

and fatigue, I would like to see that to be our main focus.
And | think then we will have a |lot nore people
heari ng, because these inplantable devices then will be safer,

and | think ahead of efficacy, safety | think is the place we
ought to be focusing on
CHAI RPERSON GULYA: Thank you.
MR. CROVPTON: M ke Crompton, Industry Rep. Dr .
Soli stole some words from I ndustry again. Again, the state-of-
the-art, the hearing aid is problematic, and optimally fit, very
probl emati c.

But t he best ai ded condi tion with an
appropriately fit hearing aid is something that certainly we can
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support to the NAL as targets, and allow the professional
audi ol ogists to say yes, this hearing aid condition is the best
aid condition for that patient.

But to pick up on what Dr. Jenkins and Dr. Kileny
mentioned, truly what we are talking about is conmparing to the
unai ded condition. A huge population do not -- they are in the
drawer users if you will with their hearing aids.

By analogy, there is no eyeglass requirenent,
even though | see around the room that we are wearing them
before you get involved in a clinical trial for |aser eye
surgery. Now, there is a | ot nore experience now with |aser eye
surgery. You know, we have several years now.

But we will be there with the IMEHDs in the next
several years. So what population should we target? Should we
take Dr. Kileny's lead and design trials where we have an
unai ded population that desires to have access to new
technol ogy? Maybe that is a different design than what we woul d
do conmpared to a hearing aid.

CHAI RPERSON GULYA: Thank vyou. And in brief to
sum up, | think we heard that in large the controls wll be
dependent upon the purpose of the device at hand.

We have heard strong pleas for both a unaided
control, as well as for an anplified control, wth avoi dance of
the terms "state-of-the-art” type of design.

We have also heard a real enphasis on the safety
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being attested to and being eval uated. How did we do there?
Are you okay now with these questions? Can we nmove on to (c)?

I guess | do 2(c) also. This one is previous
clinical studies with the two approved |IMEHDs showed enhanced
patient satisfaction with these devices, despite the fact that

obj ective hearing assessnent results were simlar to those using

conventional hearing aids. And here we are getting into the
quality of life issues, | believe, in addition to other issues.
What additional assessnents, iif any, could be

used to denonstrate an enhancement in hearing performance to
account for a subjective inprovenent in patient satisfaction?

Now, | warned Dr. Francis that | was going to
call on him first, and | am going to follow through on that
war ni ng.

DR. FRANCI S: Okay.

CHAI RPERSON GULYA: And then we will go around.

DR. FRANCIS: That sounds good. Well, there are
a few pretty well accepted instruments to measure your quality
of life, and health utility indexes is one of those that is
comonl y used.

And the output neasure essentially places the
perception of the effect of the hearing aid in this case on
quality of Ilife, and on the sane scale as, for exanple, an
out put of cochlear inplantation, or heart surgery.

You can | ook across basically all interventions
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and nmke some kind of conparison about what or how the
popul ati on val ues a particul ar outcone for a given intervention
and nmake sone conparisons that way.

The only problem is that it may not get to the
speci fics. The questionnaire may not get to the specifics of
this particular patient population, and the issue of occlusion
effect, or as was discussed earlier, you know, the ability to
swwmw th the device, versus not being able to, and these little
sort of other issues related or are very specific to hearing aid
use.

There are a couple of other instrunents that
m ght al so provide a way in which to assess that are specific to
hearing, but they are not as well standardi zed, and there are a

few that come to mnd that | can discuss |ater.

But | think that essentially this is sonething
that still needs to evolve, and we still don't have the best
gquestionnaires, but the standard quality of Ilife assessnent

could be of benefit as an adjunct, and certainly not in ny
opinion shouldn't be valid to the extent that the function
out cones, but should be strongly considered.

CHAlI RPERSON GULYA: Thank you, Howard. Any other
di scussi on?

DR. SOLI: Sig Soli speaking | am not famliar
with HU . I assume it is a self-report. I have a genera
question that sort of underlies this question, is how does one
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validate a self-report quality of |ife nmeasure, and are there
such val i dated nmeasures out there? Mybe that is what you were
sayi ng a nonent ago, that there aren't perhaps.

DR. FRANCI S: Well, this mechanism has actually
been val i dat ed.

DR SOLI: Okay.

DR.  FRANCI S: And it was validated in the
Canadi an popul ation, and several hundreds, or | forget how many
peopl e were actually studies, and they |ooked at the effect, and
so it has been validated, and it is very well accepted
statistically as a good nmechani sm

CHAI RPERSON GULYA:  Bri an.

DR. WALDEN: I would like to kind of go back to
the point that | tried to nake separating between performance
and satisfaction, and | nmaybe would take exception to the

guestion of what additional assessments, if any, could be used
to denobnstrate an enhancenent in hearing performance to account
for a subjective inprovenment in patient satisfaction.

And I don't think that i nproved pati ent
satisfaction is necessarily dependent upon enhanced hearing
per f or mance. The patient satisfaction depends upon whether or
not their needs and expectations are being nmet by the device.

And if their needs and expectations are outside
of the realm of hearing performance as we traditionally define
them they could be quite satisfied with the device.
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So in a sense, | think that leads us to an
assunption, or it nakes an assunption which probably was not
intended at all, but it misleads us. | think we need to nake or
keep that separation, and | think it is inportant that we
denonstrate that it is at |east as good or perhaps in the bal
park as being as good in ternms of hearing performance.

But that there nmy be other issues that cause
these people to be very satisfied, which are wunrelated to
heari ng performance, and are very valid.

CHAlI RPERSON GULYA:  Joe.

DR. HALL: Joe Hall. Yes, | have sort of a
different slant on that, or another way to |ook at that, and
that is that patients that mght be involved in these hearing
aids, that is, conparing an air conduction hearing aid, versus
an inmplanted hearing aid, may have sonme very inportant
psychol ogi cal vari abl es.

And the psychol ogical magnitude of dealing wth
the inplanted aid may be quite high, and larger than that
associated with the air conduction aid. And there nmay be
i mportant things like things related to psychol ogical cognitive
di ssonance things, or Hawthorne effect, or type things.

So in a way, even though patient satisfaction is
extrenely inportant, actually getting a valid neasure of it in
that sense may be quite difficult. And in that sense, | kind of
like part of the question that deals wth other ways of
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assessi ng what may be goi ng on.

And soneone spoke earlier today about effects
related to ear canal residences, and effects related to the
auricle, and to possible cues related sound |ocalization, which
I think are quite exciting and interesting, and may actually be
tied into things Iike patient satisfaction.

CHAlI RPERSON GULYA:  Brenda.

DR, LONSBURY- MARTI N: This is not my area of
expertise, the self-evaluation instrunent, but | believe -- and
nmy audi ol ogy coll eagues would know more about this, but in the
tinnitus field that Jacobson and Newran have devel oped sone test
instruments that are neant to evaluate the performance
ef fectiveness of |ike maskers and different treatnent effects.

And | don't know if sonmething like that could be
nol ded to this particular use, like a treatnent effect, and it
is really aimed at the patient satisfaction with other things
that are very hard to neasure to do with hearing.

CHAI RPERSON GULYA: All right. Okay. Bob

DR. CUEVA: Certainly if that is addressing sone
of or one of the things that was brought in the docunent about
pati ents who, even though they are audiologic, pre-and-post-
implantation criteria were not that different, or maybe even a
little bit worse after inplenentation.

And, one, having had an operation, there is a
strong psychol ogical effect to |ike | have got to be better. So
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there is that part of it. The other side of it is a very real
aspect of what was nmentioned in |ifestyle consideration, having
spent nost of ny life wearing gl asses and not being able to wear
cont act s.

And having had Lasik surgery in Decenber, | can't
tell you how great it is not to have to wear glasses and do all
the things that | couldn't do with gl asses on.

So thinking about a totally inplantable hearing
aid, because that is what | tell ny patients who are reluctant
to wear hearing aids, is that they are glasses for the ears as
gl asses are for ny eyes. that would be a very strong inpact.

And | think wusing sonme of the lifestyle or
quality of life nmeasurenents which have been validated in a
variety of different ways, and it may be just picking the one
that seens best fit toward this area, would be the way to nake
an additional way to judge the -- not really the effectiveness,
but the inpact on the patient, which wll help tenper the
det er mi nati on.

CHAI RPERSON GULYA: Ckay. I think to avoid
trotting any nore on Dr. Eddington's time, | will wap this up.

And it seems to be that there is an interest in having sone
measurenent of the intangibles in terns of efficiencies and
ef fectiveness beyond just hearing inprovenent, wth general
quality of life.

But not the preclusion of [|ooking at other
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effects, like the residence in the canal, and other auditory
effects that maybe the inplantable hearing aid can give you.
Okay. So does that get it for you guys? Perfect. Okay. Don.
DR.  EDDI NGTON: I am suppose to start this
di scussion on to what extent there should be other neasures to

basically define the device, input-output characteristics, et

cetera

And | thought that a |ot of what was in the
guidelines is good, and | cane back to the thought that these
are hearing aids, and there has been -- there have been many

years of experience in specifying hearing aids.

And all of that or nuch of it is included in
several ANSI standards. So the question that | would have and
that I would like to pose to the panel, is there any reason to
do anything different than that.

And | would like to put that in perspective a
little bit. So there are two things that have to be done
differently. One is the outputs of these devices are unique in
a sense, at |east as conpared to acoustic aids.

And so there needs to be some way to relate their
output to the output of hearing aids, and here we come back to
the point that | raised earlier and Sig did, that actually I
think is very doabl e.

And | don't think it is particularly difficult
given the state of know edge of sone people in this field to
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