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PROCEEDIL NGS (8:40 a.m)

Agenda Item: Call to Order and the Chair"s
Introduction - F. Halberg, M.D.

DR. HALBERG | would like to call this neeting of
t he Radi ol ogi cal Devices Panel to order. | also want to
request that everyone in attendance at the neeting to sign
in at the attendance sheets, which are avail abl e outside the
door .

| would also like to note for the record that the
voting nmenbers present constitute a quorum as required by
21CFR Part 14.

At this time | would like all the panel nmenbers to
i ntroduce thensel ves and state their specialty, position,
title, institution, and whether or not you are a voting
menber on the panel. | can start.

[ I ntroductions were nade. ]

Thank you. | would like to note for the record
that unfortunately one of our tenporary panel nenbers, Dr.
Joseph Melton, was unable to attend the neeting today due to
illness.

M . Monahan, would you like to nake sonme openi ng

remar ks?



Agenda Item: FDA Introductory Remarks - John

Monahan

MR. MONAHAN:  Yes, | would like to note that |I'm
Jack Monahan. [|'mthe executive secretary for the
Radi ol ogi cal Devices Panel. |I'ma reviewer in the Ofice of

Device Evaluation at CDRH. Today ny primary interest is in

trying to run a snooth neeting, so | hope that everything

goes okay. |If anyone in attendance has any probl ens or
questions, please see ne and I'll try to resolve themfor
you.

Before | begin, | wuld like to ask Dr. Yin, our

division director, to say a few words.
DR YIN Good norning to you all. | amso
pl eased to have the privilege to present two plaques to two
of our voting nenbers that will be rotating off to becone
consultants to the panel. The first person is Dr. Hackney.
Dr. Hackney, it is nmy privilege to present this to
you on behal f of our executive director. Thank you so nuch
for serving on the panel.
It is ny great privilege to present this to
Franci ne, our chairman that has done so many difficult
i ssues with us such digital mammography, bone densitonetry,

and many, many others, and especially today. Thank you.



You still will be our consultant, right?

DR. HALBERG  Thank you

MR. MONAHAN:  Thank you, Dr. Yin. As executive
secretary, | also wanted to say it's been a pleasure to work
with both Dr. Hackney and Dr. Halberg. W are going to mss
them at the panel neetings, but they will continue to be
consultants, so I'msure that we wll be calling on them
periodically to hel p us.

At this point | would like to read a statenent
concerning appointnments to tenporary voting status granted
by Dr. Bruce Burlington, director of the Center for Devices
and Radi ol ogi cal Heal th.

Pursuant to the authority granted under the
Medi cal Devices Advisory Conmttee Charter, dated COctober
27, 1990, and as anended April 20, 1995, Dr. Daniel Kopans
and Dr. Constantine Gatsonis have been appointed as voting
menbers of the Radi ol ogi cal Devices Panel for the Novenber
17, 1997 panel neeting.

For the record, these individuals are speci al
government enpl oyees and consultants to this panel under the
Medi cal Devices Advisory Commttee. They have undergone the
customary conflict of interest review. They have revi ened

the material to be considered at this neeting.



The foll ow ng announcenent addresses conflict of
interest issues associated with this particular neeting, 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 the submtted agenda and all financial interests
reported by panel participants. The conflict of interest
statutes prohibit special governnent enployees from
participating in matters that could affect their or their
enpl oyers' financial interest, however, the agency has
determ ned that participation of certain nenbers and
consultants, the need for whose service outweighs the
potential conflict of interest involved is in the best
interest of the governnment.

Wai vers have been granted to Dr. Naom Al azraki
Dr. David Hackney, and Dr. Melvin Giemfor their interest
in firms at issue that could potentially be affected by the
panel's deliberation. The waivers permt these individuals
to participate in all matter before the panel. Copies of
t hese wai vers may be obtained fromthe agency's Freedom of
I nformation O fice, Room 12A15 of the Parklawn Buil di ng.

W would like to note for the record that the

agency took into consideration certain matters regarding



Drs. Naom Al azraki, Constantine Gatsonis, David Hackney,
Dani el Kopans. Drs. Alazraki, Gatsonis, Hackney, and Kopans
reported interests in firns or matters not related to what
is being discussed today. Since these matters are not
related to the subject devices before the commttee, the
agency has determned that they may participate in today's
del i berations. Therefore, the agency has determ ned that
these individuals may participate in the panel's

del i berati ons today.

In the event that the discussions involve any
ot her products or firns not already on the agenda for which
an FDA participant has a financial interest, the
partici pants shoul d excuse thensel ves from such invol venment,
and their exclusion will be noted for the record.

Wth respect to all other participants we ask in
the interest of fairness that all persons making statenents
or presentations disclose any current or previous financial
i nvol venent with any firnms who products they may wish to
coment upon.

| f anyone has anything to di scuss concerning these
matters, you can advise ne now, and we can | eave the roomto
di scuss them

[No conflicts are noted.]



FDA al so has a conflict of interest policy
regardi ng persons maki ng public statenments at advisory
panels. Dr. Halberg will ask all persons nmaking statenents
ei ther during the open public neeting or during open
comm ttee discussion portions of the neeting to state their
name, professional affiliation, and discl ose whether they
have any financial interest in any nedi cal device conpany.

| want to give you the parts of the definition of
financial interest in this sponsor conpany. They i ncl ude:
(1) conpensation for tinme and services of clinical
investigators, their assistants and staff in conducting this
study, and appearing at the panel neeting on behalf of the
applicant; (2) a direct stake in the product under review
such as an inventor of the product, a patent hol der, or
owner of shares of stock; (3) owner or part owner of the
conpany.

No statenment of course, is required from enpl oyees
of the conpany.

FDA seeks conmunication with industry and the
clinical community in a nunber of different ways. First,
FDA wel cones and encourages pre-neetings with sponsors prior
to all |1 DE subm ssions and PMA subm ssions. This affords

t he sponsor an opportunity to discuss issues that could



i npact on the review process.

Second, FDA conmmuni cates through the use of
gui dance docunents. Toward this end, FDA devel ops two types
of guidance docunents for manufacturers to foll ow when they
are submtting an applicant. One type is sinply a sumary
of the information that has historically been requested on
devices that are well understood in order to determ ne
substantial equival ents.

The second type of guidance docunent is one that
devel ops as we | earn about new technol ogy. FDA wel cones and
encourages the panel and industry to provide comrents
concerni ng our gui dance docunents.

Finally, I would Iike to rem nd you that the
nmeeti ngs of the Radi ol ogi cal Devices Panel tentatively
schedul ed for next year are the follow ng dates: February
23; May 11; August 17; and Novenber 16. Please mark these
dates on your calendars. You nust recogni ze, however, that
these dates are tentative at this tine.

| would i ke to turn the neeting back now to the
chai rperson, Dr. Hal berg

Agenda Item: Open Public Hearing

DR. HALBERG Thank you. We will now proceed with

t he open public hearing session of this neeting. At this



time, public attendees are given an opportunity to address
the panel to present data or views relevant to the panel's
activities. Let ne just nention that we would ask that the
speakers in this portion of the session |imt their remarks
to about five mnutes. |If that is not sufficient, you can
turn in any additional comments in witing to M. Mnahan,
and they becone part of the public record for this neeting.

| f there any individuals who wi sh to nake a
coment during this session, would you pl ease raise your
hand?

| don't see anyone who w shes to address the panel
at this tinme. |If that is true, then |l will now close the
open public hearing portion of this session.

Agenda Item: Open Committee Discussion - Charge
to the Panel - Francine Halberg, M.D.

W w Il now proceed with consideration of the
first of two PMAs to be discussed today. W can begin with
presenters from Myriad. They w il talking about PMA
application P970026 for their SoundScan 2000 bone sononeter,
intended to neasure the speed of sound in the tibia.

| would like to request that the presenters from
Myriad, the sponsor of this pre-market approval application

set at the presenter's table, which is the table right up
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there. After you have finished your presentations, | would
also like to ask that you turn the table back to the FDA
speakers who wll follow you

At this time | would Iike to introduce Barry
Wshogrod, Myriad Vice President for Strategic Prograns,
Techni cal Marketing and Regul atory Affairs, who will begin
the conpany's presentation of the information contained in
the PVA that we are considering today.

M. Wshogrod.

Agenda Item: Myriad Presentation of P970026

MR, WYSHOGROD: Good norning, everybody. On
behal f of all of us at Myriad Utrasound | would like to
thank the FDA for working with us during the past two years,
and for bringing us in front of this panel today. To panel
menbers, we thank you in advance for your tine and for
consi dering our product.

The foll owm ng people are attendi ng today on behal f
of the company: two of our principal investigators, Dr.
Robert Heaney from Oraha Nebraska, and Dr. Eugene MO oskey
from Sheffield, England, our two regulatory consultants, M.
Randy Beal (?), fromthe Boston area, and Dr. Ellie
Orbach(?), fromlsrael, our founder, president and CEQ M.

Al ex Rappaport is here, and | am Barry Wshogr od,
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responsi ble for strategic prograns, technical marketing, and
regul atory affairs.

| apol ogi ze to sone of you for ny back

Myriad Utrasound is a snall Israeli conpany. W
began operations in 1991. W have devel oped our product
over the years with the help of |eading international
clinicians and researchers. W have tried to adhere to the
gui delines of the FDA, and have received excellent input and
advice from FDA reviewers and staff.

The result is our SoundScan 2000, which was
i ntroduced in June 1994. Research began in 1992, and
continues even today. As of now, there are over 300 systens
in use worldwi de in over 25 countries. The product is CE
mar ked t hroughout Europe, and has received cl earance from
t he Japanese Kasasho(?) authorities.

The SoundScan is our first and only product |ine.
We hope to receive clearance for the United States, and to
devel opment enhancenents on the product and ot her
applications in the future.

The subject of today's neeting is our SoundScan
2000, PMA 970026. We are asking for clearance on the
follow ng four indications for use:

(1) that the SoundScan neasures the velocity of
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ul trasound, otherw se known as speed of sound or SOS in the
tibia;

(2) that speed of sound through the tibia provides
an i ndex of bone strength, with stronger bone having hi gher
vel ocities;

(3) that when conpared to the results of a
reference popul ati on of normal individuals, the SoundScan
measur enent provides a risk factor for evaluating overal
skel etal nechani cal quality;

(4) finally, that the SoundScan neasurenent
provi des information, which when conbined with the patient
profile and relevant risk factors, is useful in diagnosing
or managi ng di seases associated with skeletal fragility such
as osteoporosis, chronic renal failure, and
hyper par at hyr oi di sm

Following this introduction, Dr. Heaney w |l speak
on the state-of-the-art of bone assessnent and the
SoundScan's role therein. 1'Il then describe the product
and summari ze our non-clinical and clinical studies. Dr.
McCl oskey will follow that with a di scussion of the clinical
utility of the SoundScan, and that will be followed by a
short w ap-up.

At this time | would like to introduce Dr. Robert
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Heaney. Dr. Robert Heaney is John A Creighton University
prof essor at Creighton University, Oraha, Nebraska. Dr.
Heaney is a clinical endocrinologist, with an enphasis on
bone biology and calciumnutrition, and with over 42 years
of experience in the study of bone netabolism Dr. Heaney
has | ong has interest and involvenent with ultrasound for
bone assessnent, and he was the senior author on the first
mul ti-center trial of such a device back in 1989, wth over
300 original papers to his credit.

We have asked Dr. Heaney to provide a brief
background on bone assessnent, quantitative ultrasound for
bone, and to fit his own clinical findings with the
SoundScan into this franmework.

Dr. Heaney is being conpensated for his tine and
travel. Dr. Heaney, please.

DR. HEANEY: Well good norning to everyone, and
t hank you for the opportunity to be here.

| would correct M. Wshogrod on only one
technical detail -- ny university is being conpensated for
my tinme and travel; | amnot. | received nothing fromthe
sponsor here.

| am here really on behalf of the technol ogy,

rat her than on behalf of Myriad. | worked with ultrasound
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for along tine. | have had experience with several of the
different devices. |'msatisfied that they provide the
information which they claimto provide, and | am eager to
get the technol ogy nore broadly approved in the United
States so we can let utilization and nmarket forces drive the
i nevi table inprovenents which we are likely to see.

Now if Dr. Melton were here with you this norning,
it wouldn't be necessary to review sone of this materi al
but | notice that none of you is a bone biologist, it may be
useful if | review sone things, which |'msure you are
famliar with, but may not be quite up to speed on.

First of all, I think we all recognize that
osteoporosis is a problemof grow ng inportance and severity
worldwde. It is estimated that the cost to the U S in
1992 was about $15 billion -- something in that order of
magni tude -- and that does not involve lost time. Those are
di rect nmedical costs.

The good news is that there is an increased
availability of effective drugs, both for prevention and for
treatnent. Another division of this agency will be | ooking
at the first of the selective estrogen receptor nodul ators
at their panel neeting later this nonth. It is likely that

that will be approved. So nore and nore effective
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interventions are now and will soon be becom ng avail abl e.

So it's inmportant that we get tools out there to
the practicing physician which wll allow himor her to nmake
choi ces about who m ght benefit fromintervention. As much
as the pharmaceutical manufacturers mght Iike, we can't
treat the whole population, so it is necessary to nake sone
choi ces about who woul d be nost |likely to benefit.

Now t he good news also is that the available tools
are actually quite good; better than nmy cardi ol ogi cal and
gastroenterol ogi cal and ot her nedical specialty coll eagues
have. That is because bone strength rises as approxi mately
the square of bone mass density. So relatively snal
differences in bone mass nake a big difference in bone
strengt h.

As it turns out, a drop of one standard deviation
i n bone mass approxi mately doubles fracture risk. Again,
your absent panel nenber, Joe Melton, a few years ago
publ i shed a very nice analysis saying that if we could raise
the density of the fenoral neck by 10 percent, we would cut
hip fractures in the U S. by half. It's a very, very
i npressive size of an effect.

Now t he question is, where is the best place to

assess bone strength? |[If you are doing research, as ny
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center is, and if you are interested in a specific fracture,
such as the spine or the hip, then the best place to neasure
is probably the spine or the hip, the place that you are
nost interested in.

But it turns out of course, that osteoporosis is a
system c disease, and if you have got decreased bone mass
sonewhere, you are likely to have it nore or |ess
everywhere. For that reason, if you are interested in
gl obal fracture risk, which is of course what the patient is
interested in and what the physician is interested in, then
it turns out that you can neasure anywhere convenient --
hand, forearm heel, spine, hip, total body; they al
provi de a good assessnent of global fracture risk. They
don't detect all the sane people, because not everybody's
bones are varying throughout the entire skeleton in perfect
paral l el ism

Thi s has been the conclusion of all of the
ost eopor osi s consensus statenents that have been issued
since 1987, so there is truly a scientific consensus from
the field. |If you want to pick up people who are at
increased risk of fracture, then you can make a neasurenent
virtually anywhere. Two sites are better than one, but in

the practical order, one is what is going to be available to
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nost peopl e.

In order to get w despread dissem nation of this
technol ogy for the assessnent of bone status, ideally the
equi pnent should be lowin cost; it should occupy little
of fice space; preferably it should hang on the wall, like a
sphygnomanoneter. | don't think the device before us today
iIs quite that conpact, but sone day it m ght be.
Furthernore, the test procedure should be easily perforned.
It should require relatively little tinme, and it shoul d pose
| ow hazards to the patient or the operator.

The state-of-the-art today is dual energy x-ray
absorptionmetry, and of course with any tool there are pros
and cons. On the positive side, it has high accuracy. As |
say, higher than ny radiol ogi cal, gastroenterol ogical, or
cardi ovascul ar col | eagues have. W can neasure our object
of interest with higher nunerical accuracy and precision
than they can in theirs.

Secondly, it is very flexible. It allows an
investigator to focus on many regions of interest. It is a
prem ere research tool

On the negative side, it is expensive. It takes
dedi cated space that you can't use for sonething el se that

you have pay rent on year in and year out. It is
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i naccessi bl e for many people, because it tends to be |ocated
in big nedical centers. It enploys ionizing radiation, not
much, but sone, and because of that, and for many
jurisdictions it requires a licensed radiol ogi cal
technol ogi st to operate it.

Quantitative ultrasound has been around for a
whil e too, although in this country nostly as a research
tool. The quantitative ultrasound val ues which will be
speed of sound or velocity and attenuation through a bone,
in the types of patients we are going to be interested in
mai nly for this application, these values will be influenced
predom nantly by the mass density of the bone that is being
measur ed.

Now bone texture and bone quality influence the
ul trasound val ues to varying degrees, and later this norning
Dr. McC oskey will show you sonme very interesting
di scordances between the density and the ultrasound value in
patients with Paget's di sease, and probably the sanme is true
with patients wth endstage renal disease, but the issue
here is the detection of decreased bone strength, and nost
of that is going to be due to the change in bone density.

Thus, quantitative ultrasound is really

functioning as a surrogate for bone strength. | say bone
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density up here, but both bone density and bone strength are
measurenents of -- excuse nme, both bone density and the
ul trasound val ues t hrough bone are surrogates for bone
strength, and again, fortunately for our purposes, they both
give simlar risk gradients for fracture, so that one can be
used nore or less in place of the other.

Thi s has been nuch the conclusion of |arge studies
or major reviews that have been published in the [ast two
years. The first | have listed up there is the | arge study
of fractures project which is operated by Steve Cumm ngs out
of the University of California, involving nearly 10, 000
el derly wonen.

The second is the Epidos(?) study from Europe.

The third is the International Quantitative U trasound
Consensus Panel. You see these have been published in the
Journal of Bone M neral Research, Lancet, or Osteoporosis
International. The last is a major review of the

technol ogy, and the conclusion is just what | said, that the
two technol ogi es can be used virtually interchangeably.

Furthernore as | said, we have a tool that is
pretty good. \Wether we use BDM or quantitative ultrasound,
as | have already indicated, a change of one standard

devi ati on approxi mately doubles the fracture risk. But we
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don't have such good indices for sone other disorders.
Bl ood chol esterol, one standard deviation indicates a 1.5
fold increase risk in nyocardial infarction, and hi gh bl ood
pressure, a 1.3 fold increase in risk of cerebral vascul ar
acci dent.

That doesn't stop us of course from measuring
chol esterol or blood pressure, nor should it, but | sinply
want to rem nd you that we have better indices with respect
to bone.

Now t he useful ness, which Dr. MO oskey wil|
develop in greater detail, is based sinply on the fact that
we need to select those can benefit fromtreatnent.
Furthernmore, and | think this is a very inportant
consi deration, know ng what one's bone status is
personal i zes the issue, and takes a general well, | know I
ought to do -- exercise nore or take ny calciumor go on
estrogens or whatever the therapeutic intervention m ght be
-- It personalizes it; nmakes it mne. Therefore, it's a
very strong notivator. This has been shown in nunbers of
studies, for instance wth snoking cessation, et cetera.

Al t hough the application before you today does not
speak about nonitoring progress over tinme, this is also of

course what physicians will be interested in ultimtely,
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when they have the technol ogy avail abl e.

Now finally, since nost of the devices that have
been marketed or tested around the world have focused on
bones that have predom nantly trabecul ar structure, you
m ght wonder why the interest in a cortical site. Well,
actually the first ultrasound technol ogi es were devel oped
for cortical sites, in racehorses for exanple, et cetera.

The fact of the matter is 80 percent of our
skeleton is cortical. Al clinical fractures involve
cortical bone, and nore to the point, the clinical testing
confirnms that tibial ultrasound shows what you woul d want it
to show, that is, it has got the expected decline with age
that we know occurs with the use of other technol ogies.

It shows the expected nmale/female difference which
accords with the bone nass difference in the two genders,
and as the data that will be shown you later this norning
denonstrates, it discrimnates individuals with fracture as
well, or better in some cases, as sone of the other nore
est abl i shed techni ques.

Wth that, | thank you very nuch.

MR, WYSHOGROD: Thank you, Dr. Heaney.

This is the SoundScan 2000. It is a conpletely

self-contained product. It includes an integral PC, all of
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t he anal ogue and digital ultrasound circuitry, and a printer
for producing printed patient reports.

The SoundScan nmeasures the velocity of ultrasound,
ot herwi se known as speed of sound in the tibial cortex of
the bone via what is called |ongitudinal transm ssion this
way al ong the bone. Since the inception of the conpany
several inportant questions have al ways been asked of us.

First, in general, does quantitative ultrasound
really reflect the bone status? Second, is cortical bone
specifically inportant to overall bone strength. Third, is
the tibia a reasonable site to neasure?

Now ten years ago there was not as |large a body of
evi dence to answer these questions, but in the recent years
and included within the PMA we cite over 50 published
articles that confirmthat the answer to these questions is
yes. Nowthis by itself is not validation of the product,
rather it provides a background or a framework into which
the product fits.

The heart of the SoundScan is a uni que neasurenent
technol ogy, a geonetric array of piezal ceramc elenents
| ocated within the transducer that neasure the speed of
sound longitudinally along the cortical |ayer of the bone,

with inmunity to the overlying soft tissue. The end result
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is a neasurenent of speed of sound in the bone only, with no
soft tissue error. Now that is the neasurenent itself.

For the clinical use, to identify individuals who
may have decreased bone quality, we conpare the reference,
the results of the nmeasurenents to the popul ation reference
val ues which are included in the system The system
i ncl udes popul ation reference values for nmen and wonen, and
we w il come back to discuss this later.

The output of a nmeasurenent is a patient report
that | ooks just like this. Al of the previous neasurenents
are shown, as well as the nobst recent nmeasurenent, plotted
agai nst the popul ation reference values and standard
deviations. Nunerically, the systemreports the results of
t he speed of sound in neters per second, as well as the
statistical T and Z scores.

The T and Z scores indicate by how many standard
devi ati on above or bel ow the popul ation reference values is
this person's measurenent. The T score refers relative to
t he young adult people, and the Z score refers to the
results relative to the persons own age.

There are no special installation requirenents.
Sinply plug it in. It works on 110 volts. The systemrun

usi ng standard M crosoft Wndows, and it includes a conplete
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patient file, which includes nost of the risk factors
comonl y associated with bone disorders. The use of the
patient file is conpletely at the clinician's discretion.

The systemis what is called a dry systemin that
it uses no water. A neasurenent is nade with three basic
steps: identify and marking the m dpoint of a tibia;
appl ying standard ul trasound gel; and neasuri ng.

Measurenent tinme is two to three m nutes.

There is no calibration required, rather a daily
verification is done using a supplied phantom Now for the
typical user, the result is a sinple pass/fail go/no go
result, and a graph that plots the last 100 phant om
measurenents so the user can see stability of the device
over time. For the nore sophisticated user, there is a
Spreadsheet output of the |ast 500 phant om neasurenents for
statistical analysis of stability.

Finally, mnimal training is required. It takes
about several hours to train an operator, and there is a

| earni ng curve of about 20-30 patients.

Finally, the product is safe. It uses no ionizing
radiation. Its ultrasound output or acoustic power output
is over 200 tinmes lower than FDA limts. |In nmeasurenents on

5,357 people in our clinical studies, there were no adverse
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events. There were three conplaints of static electricity.
These were checked and found to be unrelated to the product.

That concl udes the device description, and now
let's nove on to the non-clinical studies. The first of our
four clainms or indications for use is that the SoundScan
measures the velocity of ultrasound in the tibia. It is the
non-clinical studies which provide the formal validation for
this claim

First, the device has been proven to be highly
accurate at 0.1 percent. This represents the nmean error of
measurenents relative to the true correct value as neasured
on these materials. |In our accuracy testing we used epoxy
gl ass substraits. Epoxy glass has signal characteristics
which are simlar to those of a human bone given our
measur enent technol ogy. The device is highly reproducible.
At 0.1 percent, this is the coefficient of variation for
measurenents. Again, neasurenents were nade on both epoxy
gl ass and ot her substraits.

We verified and validated the fundanental design
of the systemusing a variety of materials and including
bovine tibia, and denonstrating that indeed the device has
no soft tissue error. The accuracy and reproducibility in

all of these tests are well within the specification of the
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devi ce.

Finally, using a variety of materials, but in
particul ar bovine tibia, we denonstrate one of the expected
characteristics given the technology, and that is that the
speed of sound neasurenent is influenced in part by cortical
thickness. Nowthis is inmportant clinically, because it is
known that one of the ramfications, one of the
characteristics of aging skel etons and osteoporotic or
di sease skeletons is a thinning of the cortical |ayer.

The second of our four clainms, that speed of sound
t hrough the tibia provides an index of bone strength, with
stronger bone having higher velocities. Again, the non-
clinical studies provide the validation for this claim

Bi onechani cal testing of cortical specinens
extracted from cadaver tibiae was conducted by Dr. WI son
Hayes and Dr. Mary Bouxsein fromBeth Israel in Boston. The
results here are shown for both tibial speed of sounds, and
along side tibial BVMD. The results denonstrate the very
hi gh correl ati ons between the tibial speed of sound
measur enent and t hese nmechani cal characteristics of the bone
-- the elastic nmodulus, the ultimte strength, and the yield
strengt h.

This is perhaps the nost inportant one of our
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results fromour non-clinical studies program because it
shows that SoundScan neasurenent is highly correlated to the
mechani cal strength of the bone.

That concl udes our review of the non-clinical
studies, and we nove on to the clinical studies thensel ves.
Qur third and our fourth clains are clinical. That the
SoundScan neasurenent provides a risk factor for eval uating
overal | skeletal nmechanical quality, and that it is useful
i n di agnosi ng or managi ng di seases associ ated with skel et al
fragility. The proof for these clains cones fromthe
clinical studies.

The clinical studies programis devel oped around
this fundanental thesis, that in order to denonstrate that
the tibial speed of sound is useful clinical indicator of
skel etal status, it is both necessary and sufficient to show
that first, it provides accurate and precise results;
second, that it behaves in a simlar manner to other
accepted assessnents of skeletal status, particularly BMD
insofar as it shows relationship to age, nenopause, and
gender; and finally and nost inportant, that it can
di scrimnate between patients with and wi thout |ow trauma
fractures in a conparable way to the ot her neasures of

skel et al st at us.
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To validate this thesis we studied precision,
correlation to anthroponetric paraneters, correlation to
ot her established nethods, in particular BMD, and we studied
the discrimnatory ability of these devices for
fracture/non-fracture discrimnation for both vertebral and
appendi cul ar fracture.

Six primary research centers were used in our
studies; two in the United States, including Robert Heaney;
two in Europe, including Dr. M oskey, who will speak
later; and two in Israel. A total of 5,357 people were
studi ed worl| dw de.

This is the age distribution of the subjects
studied. Qur enphasis was fromthe ages of 20 to 90, with
speci al enphasis on the peri- and post-nenopausal years,

t hose years associated with the low trauma fractures. In
particular, in these decades note that we include close to
1,000, or over 1,000 people per decade.

Now let's begin to | ook at sone of the results.
The SoundScan neasurenent is precise. Wthin the PVA, we
submt a variety of analyses on precision based on data from
five recent centers, 10-97 people at each center, 192 people
total, age 22-80, close to 500 neasurenments total. These

represent healthy people, bone clinic patients, and
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confirmed osteoporotics.

Ti bi al speed of sound has a coefficient of
vari ation otherw se known as precision of 0.4 percent, as
conpared to densitonetry and other quantitative ultrasound
devices. Wen we standardize this nunber to take into
account the popul ati on range and nean on over 4,000 peopl e,
we find that that standardi zed precision of the device falls
within the range of BVD, and represents the superior end of
the quantitative ultrasound device spectrum This is a
slight indication that our clinical findings should show
that tibial speed of sound performsimlarly to
densitonetry, and we'll see this later on

To study the relationship between tibial speed of
sound and ant hroponetric paraneters, we first do basic
correlation anal yses. W present here the correlation on
close to 4,000 people. | apologize for ny description error
here. W present the correlation data on tibial speed of
sound and its relationship to age, years since nenopause,
and ot her anthroponetric paraneters.

For a conparison fromthe sane popul ati on studi ed,
we present the densitonetry neasurenents that you see here.
The overall result qualitatively shows that the correlation

of tibial speed of sound to anthroponetric paraneters is
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simlar to the range observed in densitonmetry measurenents,
again indicating that we m ght expect to find that the
clinical performance of tibial speed of sound is simlar to
that of densitonetry.

| nsof ar as post - nenopausal wonen have a hi gher
rate of incidence of |low trauma fractures than pre-
menopausal wonen, we expect that characteristic also to be
reflected in tibial speed of sound, and indeed it is. Wen
we do |inear regression on pre- and post-nenopausal wonen at
the various research centers, we find that the pre-
menopausal slopes are all not significant, and yet the post-
menopausal wonmen decrease over time, with statistically
significant rates of decline. This is based on data on over
2,700 wonen.

| nsof ar as wonen have a hi gher incidence of |ow
trauma fractures than nmen, we | ook to see if that
characteristic is reflected in tibial speed of sound. In
over 4,100 people we show the results fromthe two centers
t hat studi ed nmen versus wonen, and we find that nen decrease
in tibial speed of sound slowy over tinme, but at a rate
that is about two to three tinmes slower than their fenale
counterparts.

Now we have often been asked about the
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i ntertechnol ogy correlations of tibial speed of sound to
densitonetry neasurenents, so we present the results for
correlations for over 1,000 wonen. Tibial speed of sound
has a weak to noderate correlation to densitonetry
measurenents, but nore inportant than that, tibial speed of
sound correlation to densitonetry neasurenent is quite
simlar to the intersite correlations of the BMD
measur enents thensel ves

The two inplications of these results are first
that tibial speed of sound behaves simlarly to
densitonmetry, and second, that a neasure of tibial speed of
sound cannot be translated into densitonetry, nor can a hip,
forearm or spine neasurenent in densitonetry be transl ated
into another site.

Most i nportant now, we conme to what we call our
di scrimnatory analysis where we choose fracture as a marker
of inpaired skeletal strength. The discrimnatory analysis
that we perforned is based on an experi ment whose objective
is to measure the ability of the SoundScan to discrimnate
bet ween patients wth and wthout |ow trauma fractures, and
then to conpare that ability to that of bone densitonetry.

We do this by recruiting various popul ations at

the various research centers. W identify those people with
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and without fractures, and we neasure themw th tibial speed
of sound, and a variety of BMD neasurenents. Then we
anal yze and we evaluate the discrimnatory ability of these
vari ous technol ogi es and conpare them using standard
statistical techniques. The results that you wll see wl|
show the tibial speed of sound and bone m neral density show
simlar discrimnatory abilities.

The discrimnatory anal ysis was done on 2, 057
wonen. These include 387 post-nenopausal wonen with | ow
trauma fractures of both appendi cul ar and vertebral types.
They are conpared to 814 post-nmenopausal non-fracture
controls and 856 pre-nenopausal non-fracture controls.

The breakdown of these 2,057 wonen per research
center is shown bel ow.

Now I will put up the first of three slides that
usual ly takes a while to get used to. This slide is neant
to show the discrimnatory ability between non-fracture and
fracture groups. This slide shows the results for tibial
speed of sound for each of the three research centers that
studied this characteristic, which is a conparison of post-
menopausal appendi cul ar fracture versus pre-nmenopausal non-
fracture controls.

Shown are the nean and standard errors for the
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non-fracture cohorts, and the nean and standard errors for
the fracture cohorts. | would like to just comrent that on
the next three slides that you will see, not every research
center is shown, because not every research center perforned
every one of the discrimnatory anal yses.

In this characteristic, for these three research
centers tibial speed of sound was a significant
discrimnatory of all of the research centers. The sane
picture i s seen when | ooki ng at post-nenopausal vertebral
fracture al so versus pre-nenopausal non-fracture controls.
But that by itself it not that instructive or enlightening,
because it's not such a big deal to conpare a 20 year old
wonen to a 67 old woman.

So nore inportant is the age-match data. So the
next two slides summari ze age-match data. For post-
menopausal appendi cul ar fractures versus age-nmatched non-
fracture controls we show the results for tibial speed of
sound on the left, and the avail able densitonetry
measurenents fromthese centers on the right.

For all of the three research centers, tibial
speed of sound was a significant discrimnator between the
non-fracture and fracture cohorts, and for conparison, at

Dr. Heaney's center forearm BMD was a non-significant
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di scrim nator.

Now i f you are used to seeing those pictures, you
are going to love this one. This is the test. This is the
| ast of the discrimnatory analysis slides of this format,
and it conpares vertebral fracture versus age-natched non-
fracture controls for all of the research centers that
studied this characteristic.

In four of the six studies tibial speed of sound
is a significant discrimnatory between the non-fracture and
fracture cohorts. At two of the centers it is not, yet when
we | ook at Dr. Heaney's results fromthe States, and conpare
densitonmetry neasurenments, we find that forearm BVD was al so
a non-significant discrimnatory. Wen we |ook at Prof.
Popovtzer's results fromlsrael and conpare themto his
densitonmetry results, again we find that not every
densitonetry site is always able to discrimnate.

The net result of all of this data is that tibial
speed of sound perforns at |least as well as densitonetry
measurenents at all of the research centers.

Now anot her way to present the data is to use RCC
curves. | don't expect you to read all the small text, but
we put the curves on one slide so you could see the way the

curves are shaped. Wat you are | ooking here are post-
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menopausal women with fracture of either appendicul ar or
vertebral types versus pre-nenopausal non-fracture controls.
The tibial speed of sound ROC curves are shown in bold. For
every one of the research centers the areas under the curve
are statistically significant. For nost of the research
centers the area under the curve is over 90 percent.

The ot her curves that you see are the other
avai |l abl e neasurenents at the various research centers.

They include forearm BVMD, patellar speed of sound, and
forearm hip, and spine BVMD. In every one of the cases
tibial speed of sound perforns at |east as well as
densitonetry neasurenents.

Again, the nore inportant test of discrimnatory
ability is age-matched anal ysis, so we present the first of
two curves, two slides on ROC anal ysis for age-nmatched
conpari sons, post-nenopausal appendicul ar fracture versus
age- mat ched non-fracture controls. These are two
representative ROC curves.

For some of the centers, like Dr. Heaney, tibial
speed of sound has a ROC curve that is just like forearm
BMD, yet in this study neither one of the curves were
statistically significant. At other centers, the results

are different. At other centers with different popul ati ons,



35
tibial speed of sound is a statistically significant ROC
curve, with an area under the curve of close to 80 percent.

| would Iike to comment that because the
popul ations at the various centers are not identical, we
deci ded not to pool the data, and that is why we present the
data for each center by itself.

This is the last of the ROC curves. It is the
post - menopausal vertebral fracture popul ation conpared to
age-matched controls for various centers. In all of the
centers the tibial speed of sound curve behaves simlarly to
t he ot her accepted nethods. Not always was the area under
the curve statistically significant as shown in the top two
studies, yet in the bottom studi es one sees statistically
significant areas under the curve for every one of the
technol ogi es, and these include: hip, forearm spine BM,
cal caneal speed of sound, and cal caneal BUA.

That concl udes the sunmary of discrimnatory
anal yses. Now we want to review the reference popul ati ons.
The SoundScan i ncl udes reference popul ations for nmen and
wonen. At present we include Caucasi an values only. These
wer e devel oped as per industry standards for inclusion and
exclusion criteria.

The curves represent the nmeans of popul ation
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reference values for wonen and nen without fracture, and
w thout the typical risk factors associated with bone
di sease. The curves include 1,207 wonen; 542 nmen. At
present the systemincludes only the Caucasi an reference
val ues, yet we have a detail ed protocol devel oped and Myri ad
Utrasound will gladly welcome work with researchers in the
States to devel op reference values for other ethnic groups
t 00.

In sunmary, we believe the data show that tibia
speed of sound is a precise technique; that it behaves in a
simlar manner to the generally accepted nethods of skel etal
assessnment insofar as its relationship to age, nenopause,
and gender are concerned; and nost inportantly, that it
di scrim nates between fracture and non-fracture popul ati ons
simlarly to the accepted nethods of skeletal assessnent.

That concl udes the summary of the clinical
studies. | would like to just end with one cormment on the
i ssue of education. Tibial speed of sound, quantitative
ultrasound, T scores, Z scores are all new to many
clinicians in the United States. This neans that it is
i ncunbent upon both the conpani es and organi zations |ike the
FDA and the National Osteoporosis Foundation to devel op

gui del i nes and educational tools for physicians and patients
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al i ke.

So within our |abeling we have application notes
which attenpt to educate the physician about accuracy,
reproduci bility, and precision of the device, to explain the
SoundScan neasurenents, and to address sone of these
gquestions on intertechnol ogy differences that arise because
the correlations between tibial speed of sound and
densitonmetry neasurenents, and even between the densitonetry
measurenents thenselves is not equal to 1

Finally, we are now undergoing review with the FDA
on our second draft of a patient information sheet. This is
intended to address nost of the questions that we expect the
typical patient to ask once these technol ogi es conme out onto
t he market.

That concl udes the summary of our studies and
devi ce description. | would like to introduce at this
point, Dr. Eugene M oskey.

Dr. McCloskey is a senior nedical research fell ow
at the WHO Col | aborating Center for Metabolic Bone D seases,
whi ch is headed by Prof. John A Kanis, and affiliated with
the University of Sheffield, and the Royal Hal oshire(?)
Hospital of Sheffield, England.

Dr. McCl oskey has a longstanding interest in non-
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i nvasi ve assessnent of bone strength including densitonetry
and ultrasonic techniques. |In addition to research, he is a
practicing clinician involved in the day-to-day
i nvestigation and managenent of patients with metabolic bone
di seases and particul arly osteoporosis.

Dr. McC oskey has worked with alnost all the major
manuf acturers of bone assessnent equi pnment, and he has
aut hored or co-authored over 75 publications in the field of
bone nmet abol i sm and di sease.

We have asked Dr. McCl oskey to speak on the
clinical utility of the SoundScan, and he is being
conpensated for his tinme and travel.

Dr. MC oskey.

DR. MC CLOSKEY: First of all, I would Iike to
thank you for inviting nme here this norning, and to say it
is an honor for ne to conme and address you this norning. |
was going to say it was an honor and a pleasure, but |I'm
wi t hhol di ng the verdict on the pleasure.

Just to hark back to what we were hearing from Dr.
Heaney earlier this norning, as clinicians we have been
not hi ng but inpressed over the last ten years by the
i ncrease in our workload from osteoporosis. | guess one of

the pl easurable things about this norning is the fact that
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usually on a Monday norning I would be sitting in a |arge
metropolitan bone clinic with about 40-45 patients with
ost eopor osi s.

Thi s burden of osteoporosis and fragility
fractures a great task not only for health care providers,
who have to cope with the problem but also we shoul dn't
forget the patients who suffer a significant degree of
norbidity fromvertebral and appendicul ar fractures which to
occur to themas a result of their skeletal fragility.

As we heard earlier, we are in the fortunate
position that we have an increasing nunber of effective
t herapi es available to us, including HRT and the newy
devel oped seruns, the bi phosyhonates, calcitonin, calcium
vitamin D and so on, and this list is increasing steadily,
so that we've got a great arnory to reduce hopefully, the
i nci dence of bone fragility fractures in the future.

But as Bob Heaney has said, and it is wdely
accepted that we can't treat everybody, and we need to
target treatnment to those at whomtreatnent is nost
necessary, and hopefully who will benefit the nost.

| have been involved with ultrasonic techni ques
for about the last ten years or so. They have attractions

as clinicians, because they have the potential to be
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relatively inexpensive conpared to sone of the |arger
densitonetric techniques that are avail able to us.

We are radiation-free. That's not a major problem
with the current dose of radiation in equipnment, but stil
you get sone patients who are concerned about it.

The ul trasound techni ques in general have
potential to be nobile and nore portable than densitonetric
equi pnent, and this will allow themto be placed within the
comunity rather than hospital and research-based, and nake
t he neasurenents accessible to a |arger nunber of patients.

The standard approach that we take in the clinical
managenent of patients is shown on this next slide.
Basically, we have to start from sonewhere, and certainly no
argunent in this country, and no argunment worl dw de for
popul ation screening to identify patients at risk of
osteoporosis. So we depend either on the general
practitioner or fam |y doctor's awareness of risk factors
within an individual, and increasingly individuals
t hensel ves are aware of risk factors that exist.

It has inpossible to pick up a woman' s magazi ne
for the last ten years to read the probl em page w t hout
havi ng a probl em about the nenopause, osteoporosis and so

on. So the wonen thensel ves are increasingly aware that
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they may have a risk factor.

This risk factors include such things as: early
menopause or prolonged anenorrhea, glucocorticol abuse, and
respiratory di seases, rheumatol ogi cal diseases, dernatol ogy
and so on; prolonged i nmobilization, and of course the
exi stence of prior fragility fractures which may indicate
that there is sonmething wong with individual skeletal
strengt h.

So you present with the risk factors, and then
you really want to have available to you an assessnent of
skeletal strength to aid in the managenent of the patient.
So you can conbine the risk factors with an interskel etal
assessnment, and that will lead to nanagenent deci sions about
what we should do in that particul ar individual.

Now in this next slide we have taken a series of
237 wonmren who were invited to cone along to our unit in
Sheffield in Engl and. Bob Heaney was sayi ng Engl and, Europe
-- | said we are still debating about whether we're in
Europe or not, but Sheffield, England. W identified a
popul ati on of young, healthy wonen who are acting in this
analysis as a control group. Wthin the 237 wonen we al so
identified groups of individuals who had risk factors that

were on that list that I showed you earlier.
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So we've got a total here of 18 wonen who have a
hi story of steroid exposure; 8 with previous fracture; and
18 with a history of anenorrhea.

Now you can see here the wonen with steroid
exposure are significantly older than the young, healthy
popul ati on, and they have thereby a | ower tibial speed of
sound. You m ght expect partly that m ght be age-rel ated,
partly due to the steroid exposure.

The point is that if we had assessed the sane
i ndi vi dual s using spine BVD or hip BVMD, then the nean
reducti on expressed as a T score fromthe young, healthy
popul ation is the same or greater using the tibial speed of
sound than it is using the hip and spi ne BMD.

In the group with previous fragility fractures,
again, they are slightly older than the younger, healthy
i ndi vidual s, but as you m ght expect, in these individuals
who have had a previous fracture suggesting decreased
skel etal strength, then the reduction of tibial speed of
sound is so nuch greater, with a T score of -1.4, which
conpares very favorably with a T score of -1.6 and a T score
of -0.9 if we had assessed themdifferent than the hip bone
m neral density.

In the final group we've got the amenorrheic
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patients, and again the reduction that we assess these
patients with tibial speed of sound, spine BVMD or hip BMD
all show sim |l ar degrees of reduction in bone strength as
assessed by the variety of techniques.

So the technique of tibial speed of sound is
gi ving us conparable data in a clinical sense in patients
wth risk factors to that which we woul d achi eve using the
tradi tional approach that we do using spine or hip BMD
nmeasur enent s.

This is going to go on to give you three case
histories to illustrate how we can use tibial speed of sound
inaclinical setting. The first one is a 75 year old | ady
who presents with a history of glucocorticoid use for a
total of seven years follow ng a diagnosis of polynyal gia
rheumatica and tenporal arteritis, and again, that is a
significant risk factor, system c use of steroids, and she
sustained a fractured wist in 1989, suggesting that she did
have a degree of skeletal fragility.

You have two approaches as a clinician in this
case. One is to say I"'mconvinced this really is enough
evi dence of skeletal fragility. |1'mgoing to treat her
anyway. But it's a bit anal ogous to saying, |'m convinced

by | ooking at the records of your face or the fact that you
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get headaches that you get high blood pressure, and |I'm
going to treat you anyway.

So it's nice to have some assessnent of bl ood
pressure or skeletal strength. W neasure her tibial speed
of sound, and she comes out with a T score of -3. That is
in the sane ball park that we see in patients in the cross-
sectional studies with prevalent vertical fractures, and we
know t hat she has got skeletal fragility. It confirns our
suspi cions, and she is a good candidate for intervention to
prevent further bone | o0ss.

The next illustration is a 55 year old lady. This
| ady was rather on the obese side, with a |ong history of
back pain, including several periods of confinenment to bed
for a total duration of several nonths between the ages of
30 and 38, wth prol apsed di sk and spinal degenerative
di sease.

So she had a history of immobilization. At the
age of 53 she the renoval of non-functioning tunor with
repl acenent therapy, but had gone through the nenopause at
49, and this probably wasn't of rel evance to her bone
status, but she also gave a famly history of previous
fragility fracture, and although it was not in a first

degree rel ative, her maternal grandnother, that still rings
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smal | al arm bel | s.

She undergoes tibial speed of sound neasurenent.
She has a tibial speed of sound of 4,207 inmages per second.
That takes her well into the upper echelons of the young,
femal e heal thy popul ation, and with the experience that we
have had with the tibial SoundScan over the l|last five years,
we knew that that was going to conpare very favorably with
what spine BVMD and hip BVD would tell. The recommendati on
is that this patient can be reassured that there is no need
for intervention.

As clinicians we |ike to nmake deci sions based on
t he maxi num anmount of data that we feel we need to have to
be confortable with managenent deci sions, because we are
going to put patients on drugs that have side effects, that
have interruptions to lifestyle in taking them and so on.
So we need to be convinced ourselves so we can convince the
patients to inprove conpliance and so on.

This is illustrated in the final case that |
present, a 47 year old lady, who in her thirties had a two
and a half year history of anenorrhea, which was thought to
be stress related. She subsequently went on to have an
early nenopause at the age of 42 years. She was using a

Becotide(?) inhaler for several years for asthma, and again,
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there is great debate still about whether inhaled steroids
and system cs have as much detrinental effect as systemc
use of steroids.

She had a first degree relative with a history of
fragility fracture. Her nother had fractured her arm She
is a peri-nenopausal |ady. W undertook a tibial speed of
sound neasurenent, and she cones out with a T score of -0.8,
and that is tending towards the | evel that we get slightly
nervous about in peri-nenopausal wonen, because this is the
i deal prevention group, but I was still not convinced with
just one neasurenent. | need sonething else to help push ne
t hrough the door, deciding whether to treat or not.

So she undergoes hip bone mneral density
assessnment, spine bone mneral density assessnent. The hip
bone m neral density assessnment gives a T score that is
identical to her tibial speed of sound, the -0.8 T score.
Her spine score which is neasured by the sane densitonetric
techni que on the sane day, she was a T score of -1.8.

Thi s apparent di screpancy between the sites cones
back to what Prof. Heaney was saying earlier, that it is
sonething that as clinicians we are quite well used to
dealing with. It is quite fortunate that patients have a

singl e bl ood pressure and a single cholesterol |evel, but we
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know that you don't have a single bone mneral density. But
if you are low in one place, you are highly likely to be | ow
in another. Because of this spine score tipping the
bal ance, treatnent was recommended for this individual, in
conbination with her existing risk factors.

So that gives you sone idea of the clinica
utility. Prof. Heaney had nentioned earlier that there is
great interest as to what exactly neasurenents such as speed
of sound are neasuring. It is quite clear fromall the data
that you have seen and patients with fragility fractures and
predom nant osteoporosis, that the relationship between
speed of sound and bone mneral density is very conparable
in what they tell us about an individual's skeletal status.

Paget's disease is a different kettle of fish
al together, and for those of you who are non-clinicians or
non-radi ol ogi sts, just a brief recap on Paget's disease. It
is very common in the north of England, where it's one of
the Paget's capitals of the world. Paget's disease is a
di sease of the elderly where you increase in bone size, bone
t hi ckeni ng, and a di sruption of collagen architecture within
bone. If you look at an x-ray of Paget's disease, the
characteristic thing you want to see is an increase in bone

size to discrimnate it fromother sclerotic diseases.
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We undertook in ten patients who fortunately, or
unfortunately for the individuals had got Paget's di sease of
one tibia, and a normal tibia on the other side, which
al l owed us to undertake neasurenents of bone mi neral density
and ultrasound velocity or speed of sound in both the nornal
and Pagetic tibia.

On the left here we've got the results of the bone
area, which is derived fromthe DXA neasurenents. You can
see that conpared to the unaffected side, the area of the
bone was about 1.2 standard devi ations higher than the
unaffected linb, so it is increase in bone size. The bone
density was about one standard devi ation higher in the
affected Iinb than in the normal I|inb.

In contrast, the tibia speed of sound was al nost 4
standard deviations lower in the affected than in the
unaffected Iinb. Wat do we derive fromthis? The first
thing we derive is that they are neasuring different things
wi thin the bone. What do they tell us about bone strength
and Paget's disease? Wll, we knew the Paget's disease is
associated with an increased risk of fragility fractures.
It's a well recognized, well established conplication of
Paget's di sease.

So in this particular instance the speed of sound
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is telling us sonething perhaps of nore clinical utility
than the DXA neasurenent, but that just an illustration of
sone of the potential differences between speed of sound and
bone mneral density. | think if we hark back again to al
the data that is contained wwthin the PVMA and patients that
we see routinely in the clinic, the perfornmance
characteristics are very simlar.

So I would just like to summari ze by saying that
havi ng shown you the data in Paget's di sease, we can
certainly say that speed of sound is not just a direct
measure of bone m neral density, but that both speed of
sound and bone mneral density are surrogates for skeletal
strength, and that is what we are interested in neasuring.

In the patients that we see who include the
clinics with fragility fractures and di seases ot her than
Paget's di sease, there is a close correl ati on between what
we | earn fromchanges in bone mneral density, and changes
in tibial speed of sound.

Qobvi ously we are concerned about the perfornance
of the techni ques, but over the five years of experience
wi th the SoundScan, we found that the performance in terns
of precision, in ternms of the relationship between the

precision and its popul ation variance, and its ability to
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di scrimnate between patients with and w thout fractures
conpares very favorably with the use of bone mneral density
measur enent s.

|'"d like to conclude there. Thank you very nuch.

DR. HALBERG  Thank you

At this tinme do the panel nenbers have any
gquestions?

MR, WYSHOGRCD: Just one nore thing.

DR. HALBERG | apol ogi ze. Go ahead

MR, WYSHOGROD: | just want to sunmarize with this
one wap-up slide. W nmade four clains or indications for
use for our product. The first two relates to the
fundanmental technol ogy, and we believe that the data for
accuracy, reproducibility, no soft tissue error, and our
sensitivity to cortical thickness data confirns that in fact
we are nmeasuring what we expect to neasure, speed of sound
in the tibia.

The second claimis a very inportant one to us,
i ndex of bone strength. The bionmechanical testing confirns
that in fact the speed of sound neasurenent reflects the
bone strength.

The third and the fourth clainms relate to the

clinical use of the device. W said that the SoundScan
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provides a risk factor for evaluating overall skeletal
mechani cal quality. W believe that the precision data and
the conparison to the other accepted nethods, specifically
densitometry, vis-a-vis the performance relative to
ant hroponetric paraneters and intertechnol ogy correl ati ons,
and nost inportantly discrimnatory anal yses confirns that
in fact we have a skel etal nmechanical quality eval uation
t ool .

Finally, we nmake a claimthat the device is useful
i n diagnosi ng or managi ng di sease associating with skel etal
fragility such as osteoporosis. O the 1,200 wonen that are
i ncluded in the age-matched anal yses that you have seen, 387
of these wonen had post-nenopausal |ow trauma fractures. By
the traditional clinical definition, these wonen are
osteoporotic. Therefore, we feel justified in claimng that
t he neasurenent is good for discrimnatory ability for
ost eoporotic patients.

We al so nention chronic renal failure and
hyper parat hyroidism | just want to nention that although
we don't have tinme to review the results in today's
presentation, within the PMA is data on over 300 peopl e,
chronic renal failure patients, limted nunber of data on

hyper parat hyroi d patients and HRT user data. For all of
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t hese groups, tibial speed of sound is a significant
di scrim nator between the di seased and non-di seased
patients, and between HRT users and non-users.

We hope that you will agree with our findings, and
we thank you very much for the tine and for the
consi deration of our product.

Thank you.

DR. HALBERG  Thank you again. Dr. Kopans?

DR. KOPANS: First of all, I'"mnot an expert at
all inthis field, but I just had a couple of questions. It
was nentioned that the thickness of the cortical bone nakes
a difference in sound transm ssion. Gven that the tibia
is, inasinplified version, a cylinder with varying
t hi ckness through the wall, how does the device keep you
fromangling through that wall, so that you are actually
goi ng through an apparently thicker portion of bone, as
opposed to perfectly perpendicular to the cortex?

MR, WYSHOGROD: I n fact, the speed of sound when
t he signal inpinges upon the bone, inpinges actually on a
w de range of angles, and it travels in various directions.
The way in which the systemis designed, we're actually
pi cking up the fastest noving signal that noves through the

bone. That turns out to be the one that goes longitudinally
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al ong the bone, and that is a bul k wave through the bul k of
the cortical |ayer.

So it is not that we are oriented specifically to
one particular angle and the angle is not that critical. W
wi |l always pick up the signal of interest to us.

DR. KOPANS: But | thought you said that it was
related to thickness.

MR. WYSHOGRCD: One of the factors. One of the
factors that influences the bone other than the issues of
quality and density and elasticity is the thickness. The
t hi ckness cones fromthe fact that the bottomwall or the
bottom end of the cortical |ayer sets what is called a
boundary condition. That Iimts the speed of sound so that
as it gets thinner, the speed of sound is noving through the
bul k way. It sees that bottom boundary, and sl ows down.

DR. KOPANS: |I'msorry for being dense about this,
but if the transducer was angled at an angle to that
boundary | ayer, which the inner layer is also a circular,
ovoid layer, wouldn't it be sending sound through a thicker
-- an apparently thicker area?

MR, WYSHOGROD: It does. You're right, it does.
The first signal that cones to the receiving section of the

transducer is the one that goes down and propagates through



54
the bulk of the layer. There are other reflections going
on, and other waves are set up in the other directions, you
are right, but the ones that interest us, and the first one
that is received by the transducer is the one along the path
of interest to us.

DR. KOPANS: |Is that that it's through the
thinnest layer? |Is that a way to think about it?

MR, WYSHOGROD: Well, it's through the bulk, wth
an influence by the bottom boundary condition. The bottom
boundary condition is the thickness of the wall, anong ot her
factors.

DR. KOPANS: | had one other question. Dr.

McCl oskey, in the data that you presented, and | understand
that is just a very small fraction, the nunbers for the
young wonmen who presunmably had normal bone density and those
with previous fractures, the confidence intervals were

overl apping, so those weren't statistically significantly
different. Maybe Dr. Gatsonis would want to conment on

t hat .

DR. MC CLOSKEY: That is a well recognized
phenonmenon within the whole field of densitonmetry and
ul trasound. We don't get conplete separation. There are

not sort of truly diagnostic tests in that sense. They are
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risk factor for fragility factors, rather than a truly
di agnostic test. W have nuch better ways of di agnosing
fractures; one would do just a sinple x-ray. W are not
trying to diagnose fractures fromthe nmeasurenment, and you
do get sone overl ap.

DR. HALBERG  Perhaps along those lines, | just
wanted to ask for a little bit nore el aboration on the
ability to discrimnate between wonen at higher risk for
vertebral body fracture, as opposed to appendi cul ar
fracture. In a simlar way, there seened to be much nore
overlap in the two groups, with vertebral body fracture as
opposed to appendicular fractures. |If you could just conmon
on that, and el aborate on that. | know Dr. Heaney's data
didn't seemto show the sane ability to discrimnate.

MR, WYSHOGROD: Overall when one | ooks at the
data, you are right, the vertebral speed of sound has a
slightly higher sensitivity to discrimnation between
appendi cul ar fracture/non-fracture than vertebral
fracture/non-fracture. You see that when you | ook at the
ROC curves you will find nore statistically significant and
w der separation between the fracture and non-fracture
cohorts. That is true.

Nevert hel ess, the overall performance for both the
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appendi cul ar and the vertebral fractures still matches that
of densitonetry techni ques even though yes, the technol ogy
seens to favor the appendicul ar type of fracture. There may
be sone explanations for that, that relate to what is being
measured. The cortical bone that we are neasuring nmay
reflect sites in the body that have a hi gher percentage of
cortical bone content.

| ndeed, although I didn't nention it, when we do
anal yses on our correl ation data between tibial speed of
sound and ot her densitonetry sites, indeed we find that the
hi ghest correlation on the body is between our neasurenent
on the tibia and forearm BVMD, which happens to neasure the
site that is predomnantly cortical bone al so.

So there seens to be a slight predisposition of
the technology to favoring sites on the body that have the
hi gher cortical concentration.

DR. HEANEY: | would like to stress that the
pur pose of our study was primarily to get popul ati on-based
normative data. W had a county near Oraha that was
enuner at ed by our epidem ol ogist, and we took a random
sanpl e of individuals fromthat enunerated county,
particul arly people over age 50, which is what our primry

study was concerned wth.
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We had a basically healthy population. W were
not a bone clinic. W did not have patients comng to us
Wi th bone disease or with osteoporosis. As a matter of
fact, in that entire county in our enunerated sanple, there
were only two or three people with a clinical diagnosis of
ost eopor osi s.

So we had a healthier group overall. W've got a
better idea of what the popul ation normati ve values are then
per haps you could get with a volunteer bias walk-in clinic
situation. The fractures we had ascertained, were
ascertained all by history. A post hoc determ nation was
made blindly as to whether they were | ow or high trauma
fractures. This is a farmng population, and it included
not being in a tractor that rolled over, or falling off the
barn roof, or other such situations, where it was relatively
easy to assign that fracture to a high trauma basis.

| think overall we have a different population,
different study, different criteria for fractures. You
cannot easily make conparisons between them Even so, in
our group we did find a clear discrimnation for
appendi cul ar fractures of |ow trauma type.

DR. MC CLOSKEY: | think if | can just add one

nore conment to that. It is pretty easy on nost x-rays of
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nmost radiol ogi sts | ooking at x-rays to define appendi cul ar
fractures, whereas there is a huge literature over the | ast
10 years, and | spent -- sone people mght say wasted --
three years of ny life deciding what is a vertebral fracture
on an x-ray, because if it is a gross crush factor, 100
percent will agree. |If it is a normal vertebral, 95 percent
will agree, and there is a large gray area in between.

It depends on the threshold that you use to define
what is a vertebral fracture as to your ability to
di scrim nate between patients with and wthout fracture wll
appear. So that is an issue that is not yet fully resolved.

DR GRIEM | wanted to ask Dr. MO oskey, have
you | ooked at any nonophasic(?) Paget's where it's just the
destructive phase that occurs?

DR. MC CLOSKEY: No, we haven't had the
opportunity to do that. The patients that we have had
available to us were all long-term predomnantly sclerotic
phase di sease patients, and we haven't got the opportunity.
We are doing sone foll owup studies follow ng bi phosyhonat e
therapy to see whether changes i nduced in bone m neral
density and tibial speed of sound, but we haven't got that
data anal yzed yet.

DR ALAZRAKI: Wien we do bone m neral density
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conventionally, we usually have either or both spinal and
hi p neasurenents. W know that in ol der wonen, and in ol der
patients in general that the spine is often not considered
accurate because of the presence of osteoarthritic
degener ati ve changes, and even fractures in vertebral spine
can either send the BVMD up or down.

Therefore, we usually rely upon the hip
measurenent nore in the elderly. So | was curious if you
conpared your bone mneral density, and presune that | unped
the hip and the spine, to your speed of sound in post-
menopausal wonmen. Do you have the hip bone mneral density
versus the speed of sound?

DR. MC CLOSKEY: W separate our spine and hip
bone m neral density, and we have | ooked at the
di scrimnation using spine and hip bone mneral density, and
we have | ooked at the correlations between tibial speed of
sound and spine and hip bone mneral density. As you quite
rightly say, spine bone mneral density is fraught with
problens in elderly individuals. It is our policy in
Sheffield not to do spine BVD neasurenents in wonen over the
age of 65 precisely because of that issue.

DR. ALAZRAKI: The data that you presented here

for the conmpany showed the conpari son between bone m nera
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density, which was a conglonerate of the spine and hip
measur enment s.

DR. MC CLOSKEY: No, on the table | had shown --

DR, ALAZRAKI: No, | think it was Barry who showed

MR. WYSHOGROD: This conmes back to the issue of
the intertechnol ogy correlations. Let ne just spend a
mnute on that. | think that generally people would agree
in the nedical community that if one is interested in the
fracture risk let's say of a particular site on the body,
one shoul d neasure that site. So if you have a particul ar
interest in the hip, you should neasure hip; or spine, you
shoul d measure spine. |I'mnot sure that all studies support
that, but | think that generally that's the accepted
gui del i ne.

Now when we start |ooking at all of these other
new t echnol ogi es and peri pheral sites of nmeasurenent on the
body, one of the things we find in our data is the sane
result that Dr. Harry Genant presented three nonths ago at
the Hilogic(?) Sahara panel neeting.

That was that he tried to answer the question of
if we identified wonen that had | ow BMD at one site, and

then neasured the sane group of wonen wi th anot her



61
t echnol ogy, how many of these wonen would fall from one
group into the other and vice versa, which is what nost of
the clinicians want to know. He cited 60-80 percent.

Sixty to 80 percent of the wonmen who would fal
| ow as neasured by one technology, wll fall |ow as neasured
by anot her technology. Wthin our data, when we | ook at
that characteristic, we also find the sane type of
per f or mance.

That neans that if a person conmes into a
clinician's office and gets a neasurenent with one of these
devices, statistically the changes that their skeleton wl|
be assessed, and that the doctor will identify people at
risk with lower skeletal strengths will be the sane for al
of the technol ogi es when one considers the propensity to
fracture of all sites. |If one wanted to neasure any one
site on the body, then that should be neasured with direct
Ssite measurenents.

That hi nges back and relates to the
intercorrelation results that we presented before. A
measurenent of tibial speed of sound cannot be transl ated
into granms per square centineter, nor can it be transl ated
into the results that one would obtain at another site on

t he body.
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What it says is that a person has a generally
weaker or stronger or average skeleton, and that is
statistically the same kind of performance as BVD. But one
shoul d be careful -- and this is in our educational tools --
one has to be careful not to translate results from one
measurenent to another, or attenpt to predict the results of
another site on the body using a different site neasurenent.

DR. ALAZRAKI: But what | was referring to was
your claimthat the speed of sound tibial neasurenents are
as good or better | believe you said, than BVMD in
i dentifying those post-nmenopausal wonen w t hout
ost eopor osi s.

MR, WYSHOGROD: Right, and the reason is that in
fact, and the statistics showthat it is.

DR, ALAZRAKI: But what | would like to know is if
you separate out the BMD hip neasurenents, which is what we
really use in those post-nenopausal wonen, how does the
speed of sound then conpare in identifying osteoporosis or
wonen with fractures?

MR WYSHOGROD: Do you want to answer?

DR. MC CLOSKEY: W have | ooked at this in a large
el derly communi ty-based popul ation in which we have hip BMD

measurenents and tibial speed of sound neasurenents in
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conbi nation. W didn't do spine BVD neasurenents for the
reasons | have stated earlier

We had forearm BMD. We had heel ultrasound. W
had netacopal (?) norphonetry. W had a whole variety of
techniques to | ook at skeletal strength in these
i ndi viduals. The gradient of risk for preval ent vertebral
fractures was highest with hip BVD, followed next by tibial
speed of sound, and forearm cal caneal neasurenents cane in
with | ower odds rati os.

DR. HALBERG Dr. Gatsonis

MR, WYSHOGROD: | would |ike to just comment if |
may. | would like to put this one slide back on. This is
the slide for the discrimnatory analysis of post-nenopausal
vertebral fracture versus the age-match non-fracture
controls. You wll notice for exanple that if you | ook at
Dr. CGenant's data fromthe United States, that happens to be
on an osteoporotic only popul ation.

Ti bi al speed of sound, hip and forearm BMD are al
significant discrimnators. So in other words, when we
start taking a | ook at each particular technol ogy or site,
in that case spinal BMD is not, but one shouldn't junp to
concl usions on that about how it works all the tine, because

if one | ooks for exanple at Prof. Popovtzer's data from
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| srael on the right, you wll notice that hip and forearm
BMD in that case were not significant discrimnators, but
spine was for vertebral fracture.

That is why overall all of the technol ogi es and
the sites of neasurenent on the body are really statistical,
and one really has to be careful to draw ng concl usions that
any one neasurenent works all the tinme for all types of
fractures. Both of the technol ogies have fal se positives
and fal se negatives. The data basically shows that the

overall performance of all of the neasurenent sites is the

sane.

DR. HALBERG Thank you. Dr. Gatsonis

DR. GATSONIS: | just wanted to ask a coupl e of
guestions about the ROC analysis. It seens that if |

understand finally why you call this a risk factor versus
sone kind of a diagnosis device, because you are not | ooking
at it as a diagnostic device. Nevertheless, you do use RCC
anal ysis where the outcone is fractures.

It seens that what you are trying to do in the ROC
with that analysis is to see how the device hel ps over and
above other kind of predictive factors, for instance age,
for instance nenopausal status, et cetera. Hence, to | ook

at differences between pre-nenopausal wonen and post -
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menopausal wonen and so on is not really relevant. You
poi nted that out in your evaluation.

When you go then into a stratified analysis, in
ot her words, you stratify wonen by nenopausal status and so
on, you see that: (a) the answers are different across your
various studies, and (b) the discrimnating power is not as
strong as of course when you are | ooking across strata.

Do you have an explanation as to the variability
t hat has been observed across studies, nunber one. Nunber
two, if I wanted to think of a patient cohort in which
woul d use this device and find really inportant clinical
results, which of these studies has that kind of patient
cohort, and why don't the other studies have that patient
cohort?

In other words, | have a hard tinme understanding
for what patient cohort | would be using this sort of
scanni ng devi ce.

MR. WYSHOGROD: First of all, let nme start by
answering in the beginning. As | nentioned, the different
studies include different patient populations. W see the
characteristics of sone of the patient popul ations reflected
in the results that we have seen in the data. In other

wor ds, sone of the studies are clinic-based patients, and in
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those we see |lower fracture cohorts, with fractures having
| oner speeds of sound. W see rates of decline with age
that are lower than in the general popul ation and so on.

| think that at this point it would be alittle
bit hard for us to define specifically on which particul ar
pati ent popul ations the device should be applied, though our
general feeling is that the data confirnms that the
di scrimnatory analysis behaves simlarly to densitonetry.
Therefore, those people who normally today would be sent for
densitonmetry nmeasurenents, could be sent alternatively for
ul trasound nmeasurenents.

There is not enough data on | arge enough
popul ations to say that this is a screening tool, and that
is why it is not a screening tool, and it shouldn't be used
for that right now Wat it should be used for is at a
clinician's judgnent, those people on whomthere is sone
suspi ci on or question about their skeletal status. This
provi des another risk factor. It is a piece of the puzzle.
It is a not a sole determ nant of sonebody's propensity to
fracture. It is sinply an additional neasurenent.

Because of its characteristics though, it is an
addi ti onal neasurenent that could be used instead of

densitonetry. As Dr. MU oskey pointed out, there are sone
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tinmes when it should be used in addition to densitonetry or
vi ce versa, because you then get nore pieces of the puzzle
that is the jigsaw of the person's overall skeletal strength
pi cture.

DR. HALBERG  Thank you

DR. GATSONIS: In terns of the densitonetry, |
didn't you present a formof statistical conparisons on
t hese populations. Wth pair designs, this is what
densitonmetry said, this is what SoundScan said and so on.
Is that fair? D d | understand you right there?

DR. MC CLOSKEY: You understood that correctly.
This is an issue that just doesn't inpinge on tibial speed
of sound. It inpinges on the whole technol ogies for every
skeletal site in the body. As clinicians we are well used
to the fact that if you open the Pandora's box and neasure
everybody at every skeletal site, you will get a different
result at every skeletal site. That applies to all the
t echnol ogi es.

So basically one neasure of skeletal status is
much better than none, and you have to use what you've got
available to you. | would feel less happy with -- we've
shown in studies that nmeasurenments on the mandi ble are

useful in the system c skeletal disease. So one neasure of
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heal th of skeletal status is useful

There are again, the guidelines that are being
devel oped and are not really fully in place yet for DXA
measurenents and their clinical utility. There is no reason
why such sim |l ar guidelines could not be applicable in
goodness of tinme to ultrasonic techniques.

DR. HALBERG W need to nove the discussion on.
Per haps Dr. Heaney and Dr. Destouet, and then we'll nove on
to the FDA.

DR. HEANEY: | would like to el aborate on Dr.

McCl oskey's comment. Conrad Johnston and his col |l eagues a
nunber of years ago at the University of |Indiana showed that
if you take all of the non-skeletal risk factors, that is
age, history, body build, fair skin, all of those risk
factors and put themall together, you get a predictor of
bone mass, but a very, very weak one.

A much, much stronger predictor was by directly
measuri ng bone nmass either with densitonmetry or in this case
by ultrasound. Wen the technol ogy becones cheap, then it
becones rel atively inexpensive to nake the neasurenent
directly, rather than guessing at it by |ooking at what
sonebody | ooks i ke.

DR. DESTOUET: This is for Dr. Heaney. |'m not
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sure what the rate of bone turnover is in cortical bone as
opposed to trabecul ar bone. One of the clains by the
manuf acturer is that we could follow these patients after
sonme therapeutic intervention. M question is then at what
time interval do we follow themto expect a significant
change in tibial speed of sound? How good woul d that
measurenent be in hel ping the clinician nmanage that patient?

DR. HEANEY: The bone turnover rate in corti cal
bone will vary site to site, just as it does in trabecul ar
bone. W could go off into an el aborate side discussion
here. |'msorry about that, but at my 1990 presidenti al
address at the Copenhagen conference, | told the conferees
that | thought this pursuit of trabecul ar bone was
m sgui ded, and that it wasn't really an inportant issue,
that the region of the body was nuch nore inportant.

There are sone trabecul ar areas that don't
turnover at all, and other cortical areas that turnover
quite rapidly, but on average the annual turnover rate for
cortical bone is about 4-5 percent, and for trabecul ar bone
it can be as high as 20-25 percent per year, so there's a
big difference between then.

That then gets to your question about how often

shoul d you do repeat neasurenents. W don't have those
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kinds of data for tibial ultrasound, so | can't answer for
t hat technol ogy specifically, but for the field in general,
for the types of patients we are dealing with, for the nost
part you won't see perceptible changes in individuals at
intervals nmuch less than two years. Now there will be
exceptions to this, but the problemis the neasurenent
error, even as good as it is, will often be larger an
appreci abl e change within the individual.

So | counsel physicians note to waste their
patients' time or delude thensel ves by taking neasurenents
much nore often than every two years; maybe one year in sone
cases. People with a very large, active disease, kind of
i ke a high turnover anem a for exanple, you can see changes
very quickly, but if you have got an apathetic skeleton, it
is not going to change very rapidly. So you have to make
t hese clinical judgnents.

DR. HALBERG  Thank you very nuch

Let's nove on to the FDA presentation. Dr. Ewa
Czerska wll be the FDA' s review team | eader for PMA 970026
She will provide an introduction to the PMA fromthe FDA' s
per specti ve.

Agenda Item: FDA Presentation of P970026, PMA

Overview - Ewa Czerska, Ph.D., M.D.
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DR. CZERSKA: M nane is Ewa Czerska, and | amthe
review team | eader for SoundScan 2000 by Myriad U trasound
Syst ens.

The docunent was revi ewed thoroughly by Food and
Drug experts for engineering, physics, tox/bioconpatibility,
software, biological/sterility, labeling, clinical, and
statistical aspects. Several questions were asked, but they
were answered by the conpany. There are still sone
out standi ng questions, nostly about |abeling, that are going
to be discussed later on with the panel. There are stil
sone tests that we are awaiting the results from

SoundScan 2000 is a pul sed ultrasound device to
assist the clinician with skeletal evaluations. It neasures
the velocity of ultrasound passing through the human ti bia.
It calculates the speed of sound al ong the defined
| ongi tudi nal distance in the cortical |ayer of the tibia.
The results are expressed in neters per second, and are al so
presented as T scores, which are units of standard devi ation
rated to reference popul ation values, and Z scores, eight
mat ched control s.

The SoundScan consists of the ultrasound
transducer, a single unit sending and receiving acoustic

signals to and fromthe patient's tibia; the electronic unit
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consisting of a conputer and ultrasound unit; verification
phantom to simul ate human bone for daily verification. Here
| would Iike to add that it is a small, portable device
which is inportant, in the care of osteoporotic patients
that are frequently inmobilized.

The transducer -- that is a picture of the
transducer -- is positioned in the mdpoint of the tibia,
hal fway between the apex of nedial malleolus and the distal
apex of the patella. The ultrasound then is sent by the
transducer and neasured by the sanme single unit.

The next show will the details of it, and that
m ght al so answer sonme of Dr. Kopans' questions. There is a
transmtter in the head of the transducer that is emtting
ul trasounds which are subsequently neasured over the defined
di stance between the receiver one and receiver two. This is
a 5 centinmeter distance.

Bef ore the neasurenents are done, there are two
depth finders al so contained the transducer head that are
measuring the depth where the cortical layer of tibiais
present. Soft tissue was not an issue that has been proven
by non-clinical tests.

Those are Myriad's indications for use that have

been already di scussed by the conpany. SoundScan 2000
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measures the velocity of ultrasound speed of sound in the
tibia. Speed of sound through the tibia provides an index
of bone strength, with stronger bone having higher velocity.

When conpared to the results of a reference
popul ati on of normal individuals, the SoundScan neasure
provides the risk factor for eval uating over al
skel etal / mechani cal qualities. The SoundScan neasurenment
provi des information, which, when conbined with the
patient's profile, and relevant risk factors is useful in
di agnosi ng or managi ng di seases associ ated with skel et al
fragility such as osteoporosis, chronic renal failure, and
hyper par at hyr oi di sm

At the end of ny presentation | would like to show
to the panel that recently was di scussed, Sahara bone
sononeter. This SoundScan differs from Sahara. |t neasures
speed of sound as opposed to Sahara neasuring speed of sound
and broadband ultrasound attenuation. It measures speed of
sound in bone cortex. It doesn't neasure the trabecul ar
part of the bone. The bone that it is based is the tibia,
whil e the Sahara neasures the cal caneus.

At this point | would like to introduce Dr. Sacks,
our clinical reviewer, who will discuss the clinical review

of this device.
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Agenda Item: Clinical Studies - William Sacks,
Ph.D., M.D.

DR. SACKS: Good norning to the panel. \When
finish, I wll make a coment in answer to Dr. Kopans'
guestion, because | understand the point exactly that he is
making. We'll conme back to that, but let ne finish ny
prepared presentation first.

There will be a certain anmount of redundancy in
this, and I will try to get through it as quickly as
possi ble. Wen we get to the next device, you are going to
appreci ate the redundancy very much, because of the
conpl exi ties.

First of all, just to stress the only neani ngful
clinical endpoint in the field of osteoporosis is the
ability of bone to resist fracturing. Now cortical
t hi ckness and porosity, which are reflected by the device's
measurenents of speed of sound are the main determ nants of
cortical strength.

Now t he m croarchitecture of the cortex also
contributes to its strength, and Dr. MC oskey tal ked about
how t hat shows up for exanple in Paget's disease, but
interestingly there is no significant change in non-Pagetic

bone with just age, and therefore that does not contribute
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particularly to the decline of strength of bone with age.

Now t he conpany has shown in its bench testing
that the speed of sound along the tibia varies with both the
porosity of the cortex and also with its thickness as |ong
as the wavel ength of the ultrasound beamis at |east as
great as the thickness itself -- a point that may not have
been nmade earlier -- when it is at least that [ong, and the
wavel ength is chosen so that it is |longer than the usual
range of cortical thicknesses in the tibia. Then the cortex
happens to act as an acoustic wave gui de.

Actually, | suppose this is as good a point as any
to make that point. | think what Dr. Kopans is asking is
when the device is placed on the tibia, if it is tilted
right or left, as opposed to up or dowmn. What we saw in the
slide that Dr. Czerska showed was that there are depth
finders that keep the device fromtilting up and down, but
the side to side tilt, when you think of the cross-sectional
area of the tibia as a cylinder, is the thing that is
probl emati c.

However, it turns out that the tibia is not of
course a cylinder. It happens to be nore triangular in its
outer shape. The inner shape tends to be circular. The

device is used on the nedial tibial plane, which is fairly
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flat. You can feel it on yourself. It has got very little
soft tissue over it. There is no nuscle, it is just skin
and fat and connective tissue.

That tends to stabilize the placenent of the
device, one. Two, in the training of the technol ogist there
is alearning curve in which nultiple neasurenents can be
made, and you can | ook for the one that gives you slightly,
that is the thinnest cortex, because the slightly speed of
sound is in fact reflected. The thinner the cortex gets,
the sl ower the speed of sound in the tibia.

So | think those things can -- | think that was an
excel l ent question. | think those things are part of just
the technol ogi st naki ng sure that he or she has the m ni num
figure.

The point that Barry Wshogrod made it had to do
with the tipping in the other direction, and that is that
the sound goes in, it fans out, and it is the fastest
arriving signal at the far end that has to do with the
fanning in the sagittal plane of the device.

Now cortex and trabecul ae play different roles in
different kinds of fractures. The cortex is nmuch nore
protective when we are dealing with bending fractures or

spinal fractures. These are nore the kinds of fractures you
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see in the appendi cul ar bones. Wereas in the vertebral
bones, conpression fractures are the nost comon. There
cortex and trabecul ae play a roughly equal role in
protection agai nst such fractures.

Now t he conpany has shown that the tibial cortex
declines in strength with aging, simlar to the decline in
trabecul ar strength throughout the body. Measurenents of
bone by DXA necessarily include both trabecular and cortical
bone, though in varying site-specific proportions.

Nevert hel ess, DXA shows a simlar decline of mass
in each skeletal site with age, so it is reasonable to
expect just as heel neasurenents indicate the status of
ot her body sites, that neasurenents of declining tibial
cortical strength should give sone indication of the decline
of cortical strength throughout the body.

When these considerations are conbined with the
rel ative proportions of cortical and trabecul ar bone at the
vari ous skeletal sites, it is reasonable to expect that
measurenents of tibial speed of sound be approximately as
good an indication of susceptibility to vertebral fractures
as heel sononetry, and perhaps better for appendicul ar
fractures.

Now we have seen before, and I will go over this
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just very quickly, there were six sites, two in the US.,
the rest abroad, with the nunber of subjects as shown there.
Qur statistician, M. Dawson, has gone over the statistical
results, and as the conpany has said, they did not pool
these results, and deal with themindividually, but the
results were statistically significant.

Wthout spelling out the details center by center,
the clinical endpoints that were | ooked at in the overal
set of studies -- and |'ve got these in the order of
i nportance -- (1) the ability to discrimnate fracture from
non-fracture popul ations; this was done retrospectively in
these studies; (2) the precision of the device; (3) the
relati onship of the speed of sound to age, nenopausal
status, and gender; (4) young normal reference val ues, (5)
|astly and least inportantly I think for our purposes here
is that the correlations with DXA or BVMD neasurenents were
al so studi ed.

Now this gives an idea of which centers studied
whi ch types of fractures. As you can see, only the Libermn
study did appendi cul ar age-matched fracture discrimnation.
As has already been pointed out, the matching of elderly
wonmen with fractures to young normals is really of no

significance whatsoever, since it is of such great
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significance statistically, though it has no clinical
signi ficance.

These are age-nmatched fracture discrimnations.
So the Liberman study did | ook at the appendi cul ar, and
i ndeed vertebral sites both, whereas nost of the other
centers -- all but Ziegler's in Germany -- | ooked at
vertebral fractures. Al but Liberman's | ooked at
precision. Al but Liberman's | ooked at age, gender, and
menopausal status. As far as their reference popul ations
are concerned, there were three of the centers -- Dr.
Heaney's, Dr. Ziegler's, and Dr. Liberman's.

Now in ternms of the safety and effectiveness, as
has been pointed out, the device is w thout significant
risk. In particular, it involves no ionizing radiation. It
is fast. It is without disconfort to anyone who can lie on
their back, and therefore we can concentrate on the issues
of effectiveness.

First, as | said before, the studies at all
centers were retrospective, and the age-matchi ng of wonen
W thout history of low trauma fracture to those who did have
| ow trauma fractures was done appropriately by our
statistical review

Looking at the results fromthe various centers in
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terms of appendicular fracture discrimnation and vertebral
fracture discrimnation, you can see the NS stands for non-
significant. W had a nunber of not statistically
significant results. Those have to do wth the snal
numnbers.

To concentrate, however, on the ones that did have
the statistical results, Dr. Liberman's study being the
| argest, did have statistical significance |ooking at the
area under the curve. That is what AUC stands for, for the
ROC curves. ROC standing of course for receiver operating
characteristics.

He got an area for the appendicul ar fractures of
0.78 and for the vertebral fractures of 0.75, again,
referring to the fact that as we m ght have expected and |
alluded to earlier, that the cortical features do tend to
di scrim nate between appendi cul ar fractures, which invol ve
bendi ng or spiral fractures, nore so than vertebral, but
that is of course, probably not a statistically significant
difference between these areas. It is just suggested.

Drs. Kanis and McC oskey in England al so got a
significant result of 0.69, an area under the curve for just
vertebral. They didn't study the appendi cul ar.

Let me make a couple of other comments before we
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get to this. The conpany did denonstrate that speed of
sound had a coefficient of variation of about 0.4 percent.
This is a nore precise neasurenent than broadband ultrasound
attenuation to begin with. Since this device only | ooks at
speed of sound and not at the conbination, such as the heel
sononeters do, it can be expected to have a smaller
coefficient of variation or a greater precision. The 0.4
percent should be conpared with val ues of about 1-3 percent
for the heel sononeters and DXA devi ces.

Thirdly, the studies did denonstrate, as
previously nmentioned, that the tibial speed of sound does
decline with age, and indeed it does decline faster in wonen
than in nen. That parallels other neasurenents of bone.

Lastly, the databases of the young nornma
Caucasi an wonen in Liberman's and Ziegler's studies in
| srael and Germany were essentially the same as for Dr.
Heaney's population in the United States with respect to
both the neans and the standard deviations of the tibial
speed of sound.

Therefore in summary, first, the device neasures
ti bial speed of sound. This does reflect decline of
cortical thickness, and increase of cortical porosity both,

and these are both universal features of aging.
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Secondly, the thickness and the porosity of the
cortex do determine it strength.

The device discrimnates retrospectively age-
mat ched popul ations with and without | ow trauma fractures,
t hough specific appendicular sites were not exam ned
separately in these trials, that is hip versus wist and so
on. They were just |unped together, which is reasonabl e
considering that as | think Dr. Heaney pointed out, that a
woman is nore interested in whether or not she is at risk
for any fracture, and therefore | think that's appropriate.

Fourthly, the coefficient of variation, as I
stated, is 0.4 percent, which is |lower than that of heel
sononeters and DXA.

Lastly, it is safe, fast, and causes no particul ar
di sconfort.

DR. HALBERG Thank you. M. Monahan?

MR. MONAHAN.  We're going to take a break now for
about five mnutes before the panel begins their discussion.

[ Adm ni strative remarks. ]

[Brief recess.]

DR. HALBERG 1'd like to call the neeting back to
order. Before we proceed with the review and di scussi on of

P970026, M. Mnahan will rem nd panel nenbers of their
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responsibilities in reviewi ng today's pre-market approval
application for SoundScan 2000.

MR MONAHAN. | would like to rem nd public
observers at this neeting that while it is open to public
observation, public attendees may not participate except at
the specific request of the chair.

The nedi cal device anendnents to the Food and Drug
and Cosnetic Act enable FDA to obtain a recommendati on from
an outside expert advisory panel on nedical device PMAs
which are filed with the FDA. W are asking you to nmake a
recommendat i on concerni ng whet her this PMA shoul d be found
approvabl e, approvable with conditions, or not approvable.

A recomend nust be supported by data in the application, or
by publicly avail able information.

Your recommendation may take one of three forns.
You may recommend that the PMA suppl enent be approved with
no conditions attached to the approval.

You can recommend that the PMA suppl enent be found
approval subject to specified conditions such as resol ution
of clearly identified deficiencies cited by you or by FDA
staff. Exanples can include resolution of questions
concerning sonme of the data or changes in the draft

| abel i ng.
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You may concl ude that post-approval
recomendati ons should be inposed as a condition of
approval. These conditions may include a continuing
eval uation of the device, and subm ssion of periodic
reports. |If you believe such recomendati ons are necessary,
your recomrendation nust address the follow ng points: the
reason or purpose of the requirenent; the nunber of patients
to be evaluated; and the reports required to be submtted.

You may find the application not approvable. The
act, Section 515B2(a-e) states that a PMA can be denied
approval for any of five reasons. [|'ll brief rem nd you of
three of these reasons that applicable to your deliberations
and decision. The three are: there is a |lack of show ng of
reasonabl e assurance that the device is safe under the
conditions of use prescribed, recomended or suggested in
t he | abel i ng.

To clarify the definition of safe, there is a
reasonabl e assurance that a device is safe when it can be
determ ned based on valid scientific evidence that the
probabl e benefit to health fromuse of the device for its
i ntended uses and conditions of use, when acconpani ed by
adequat e directions and warni ngs agai nst unsafe use outwei gh

t he probabl e risks.
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The valid scientific evidence used to determ ne
the safety of the device shall adequately denonstrate the
absence of unreasonable risk of illness or injury associated
with the use of the device for its intended uses and
condi tions of use.

The PVA nay be denied approval if there is a |lack
of show ng of reasonabl e assurance that the device is
ef fective under the conditions of use prescribed,
recomended, or suggested in the |abeling.

A definition of effectiveness is as foll ows.

There is a reasonabl e assurance that a device is effective
when it can be determ ned based upon valid scientific
evidence that in a significant portion of the target

popul ation the use of the device for its intended uses and
condi ti ons of use, when acconpani es by adequate directions
for use, and warni ngs agai nst unsafe use will provide
clinically significant results.

The PVA nay be denied approval if, based on a fair
eval uation of all the material facts, the proposed | abeling
is false or m sl eadi ng.

| f you nmake a non-approvabl e recommendati on for
any of these stated reasons, we request that you identify

t he neasures that you believe are necessary, or steps which
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shoul d be undertaken to place the application in an
approvable form This may include further research.

Il will turn the neeting at this point back to Dr.
Hal ber g.

DR. HALBERG John has al ready rem nded us that
whi |l e public observers of the neeting are open to observe
it, that public attendees may not partici pate unless
specifically requested to do so by the panel. | was
wondering if M. Mnahan woul d present the discussion
guestions to the panel.

Agenda Item: Panel Deliberations

MR. MONAHAN: Let ne first read the discussion
questions, and then | wll put transparencies up so that
they are viewable to everyone as the di scussion proceeds.

1. W have asked the panel today to discuss
whet her or not they believe that the PMA contains sufficient
data to conclude that the SoundScan 2000 can discrimnate
bet ween post - nenopausal age-nmatched wonmen with and w t hout
| ow trauma fractures, both appendicul ar and vertebral.

2. W also want the panel to discuss the |abeling
of the device, including the indications for use, and
whet her or not they are appropriate given the data provided

in the PMA with reference to the foll ow ng:
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a) Should fracture risk assessnent be included in
the indication for use statenent;

b) Should a statenment be included that data on
the risk of a specific appendicular site
fractures has not been provided; and

c) Are there other recommendati ons regarding
itens that should or should not be included in
the |l abeling for this device?

3. One final catch-all discussion is, are there
any issues not fully addressed in the PMA which m ght
require post-market surveillance or a post-market study?

DR HALBERG | will just rem nd the panel nenbers
that you also have a witten copy of the questions in the
f ol der.

The first point, do the panel nenbers feel there
is sufficient data in the PMA to concl ude that SoundScan
2000 can discrim nate between post-nenopausal age-natched
wonen with and without |ow trauma fractures, both
appendi cul ar and vertebral ?

DR GRIEM Yes, | think so in that | was not
assigned this question, but the reviewer was assigned this
gquestion was ill.

DR. HALBERG Dr. Melton, right?
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DR GRIEM Yes, but he, | think, concurs.

DR. HALBERG | ndeed he does. | have his review

Any ot her discussion? If not, let's nove on to
t he second questi on.

Dr. Alazraki?

DR. ALAZRAKI: Perhaps the point that | would |ike
to ask about is in a way indirectly related to the question
we are discussing right now, but I would like clarification
on the very excellent precision results that the instrunent
appears to have of 0.4 percent.

What | would like to just clarify is, was that
preci sion based on nultiple operators using the instrunent,
or if soneone could review exactly how they derived that
nunber .

MR, WYSHOGROD: That nunber represents an
i ntraoperator, single operator precision figure. That has
beconme, at least within this industry, a standard or a
specification for the products. Wthin the PVA, as |
mentioned, there is nore data on a variety of different
preci sions, interoperator precision, that is, several
operators is 0.6 percent. Intersystem precision between
different systenms comng off the production line is 0.4

percent. So that spans basically the range of the precision



89
performance of the device.

| also just want to comrent again, people should
keep in mnd that the reason that we present standardi zed
precisions is to factor in the popul ati on ranges and neans
so that overall people have a good feeling for what these
devices can do in the clinical setting.

DR. ALAZRAKI: Then one further question about
that. It was sort of discussed a little bit earlier, and
that is that although the FDA pointed out that it is not as
i nportant to them how this conpares to bone m neral density,
in a sense | think there is sone inportance; for us to
discuss that a little bit.

One point that | would |ike sone clarification
about is in general in bone mneral density | believe the
precision limts the valid repeatability of the test in
terms of how much tine is reasonable to reconmend a repeat
test. This precision is much better than bone m neral
density precisions. Are we then limted by the physiol ogy
of tibial bone turnover in ternms of when it is reasonable to
do another test?

DR. HEANEY: M. Wshogrod presented standardi zed
coefficients of variation. Now a standardized coefficient

of variation sinply takes the range of values you are likely
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to find in the population that you will be using, and then
takes the precision and refers it to that.

If | recall his presentation correctly, that was
about 3 percent, not 0.4 percent. But the sanme is true with
t he bone density neasures as well. You may have a density
averaging say 1.0, but it never goes all the way down to O.
That is, the dynam c range you are likely to find in a
popul ation is only a fraction of what those val ues are.

In order to conpare one procedure wth anot her,
you have kind of got to | ook at the neasurenent precision as
a function of how broad the dynam c range of the
measurenents will be. What you see with ultrasound is that
it is as good as bone mneral density, and tends to be at
the better end of the spectrum at those precisions.

| s that an adequat e answer?

DR. ALAZRAKI: Yes, that clarifies a lot.

DR. HALBERG  Any ot her discussion about this
poi nt ?

DR. GATSONIS: On the evidence that was presented
here show ng that the higher risk under the ROC. It seens
that there are two studies that show this, and there are two
studies that don't. The two studies that show this is the

study by Kanis and the study by Liberman. The ROCs even
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there are quite different from other.

| just want to nmake sure that | understand that
the patient selection for the Liberman study was such that
t he people that ended up having fractures were not nore
severe let's say, than what you would find in a nornal
popul ati on when you have a fracture and so on.

In other words, | amconcerned that this is not
t he usual prospective cohort evaluation of a diagnostic test
because of the various choices that have been made about the
patients that entered into this particular study. | am
concerned that these results may not be generalizable
despite the fact that they are very large. As far as |
could read through the information here, | did not see that
| evel of explanation and detail.

DR. HALBERG Wuld you |like to address that?

MR. WYSHOGROD: The patients in the Liberman study
basically represent a broad range of the population. That
data conmes fromover 3,000 neasurenents of wonen throughout
Israel. They conme froma variety of sources that range from
community centers to volunteers to nursing hones to
conpani es and volunteers and so on. So that data represents
probably anong the broadly rangi ng popul ati ons that we have

st udi ed.
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The patients are prospectively chosen in that we
know not hi ng about them \When they cone into the study,
they just volunteer and they are neasured. Those are the
results that we find fromthere

DR. GATSONI'S: How do you assess the presence of
fractures on thenf

MR, WYSHOGRCOD: In that particular study, on
history. Al other studies --

DR. GATSONIS: So for that particular study, which
is the | argest study, you did not have radiol ogic
confirmtion?

MR, WYSHOGROD: Right, that is correct.

DR. MC CLOSKEY: The study that we carried out in
Sheffield was based on four general practice lists in
Sheffield and three of the towns around Sheffield. The
patients were invited by letter of invitation sort of at
randomfromthe lists. The mninmmage was 75 in the study,
and the rate of recruitnent was simlar to all studies in
t hat age group of population. All patients underwent
measurenents and had two | ateral spine radiographs, and were
practice di agnosed by a sem aut omat ed nor phornetric | ateral
spi nal vi ewgr aphs.

DR. ALAZRAKI: One other point of clarification.
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The large study fromlisrael, did that limt the participants
to Caucasi ans, or were there also other groups in there?

MR, WYSHOGROD: No, that study is Caucasian only.

DR. HALBERG  Ckay, should we nove on to the
second di scussion point? Perhaps | wll just read this
agai n.

Pl ease di scuss whether the | abeling of this device
including the indications for use are appropriate given the
data provided in the PVA application with reference to the

fol |l ow ng:

a) Should fracture risk assessnent be included in
the indications for use statenent;

b) Should a statenent be included that data on
the risk of specific appendicular site
fractures has not been provided; and

c) Are there other recommendati ons regarding
itens that should or should not be included in
the |l abeling for this device?

Actually, 1 had sone concerns about the |abeling,

and actually would like to use Dr. Melton's reviewto
discuss this as well. | think that all of us who are

interested in osteoporosis evaluation are really interested
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in assessing fracture risk, and that perhaps that should be
addressed in the indications for use.

One of Dr. Melton's points was he was a bit
confused about the term-- what | think I would like to do
for this part of the discussion actually is put up the
i ndi cations for use |abeling, and perhaps start with that
and how we think that -- and perhaps comrent on that.

DR. GRIEM In the contraindications there is also
a statement, "Insufficient data exists to determ ne whet her
the velocity of ultrasound in the tibial cortex has any
val ue in independently predicting eventual fracture."

DR. HALBERG There was that statenent in the PMVA
There was also Dr. MC oskey's comments today in his
statenent in the witten materials which stated that
SoundScan neasurenents provide an indicator of skeletal
fragility, and consequently a future fracture risk.

| thought that perhaps we could: (a) clarify
that; and (b) address one of the points Dr. Melton nade.

That was that he found the term "skel etal nechanica

quality" in the seventh |Iine down sonmewhat confusing. | had
actually had a strawrman revised indications for use to put
up. | thought maybe could nove towards that and see what

t he panel thinks about changing the indications for use that
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they use the wording of Dr. M oskey and Dr. Melton.

Could we put up a different indications for use
statenent? | think panel nmenbers probably have the original
i ndi cations for use statenent on page 5 of Section 3, if you
would i ke to flip back to the original one.

VWhat this does is it deletes "eval uating overal

skel etal nechanical quality,"” and substitutes skel etal
fragility for that, such that the third sentence reads:
"When conpared to the results of a reference popul ati on of
normal individuals, the SoundScan neasurenents provide a
risk factor for skeletal fragility."

The next sentence starts out the sane. "The
SoundScan neasurenent provides information which when
conbined with a patient profile and,” | inserted the word
"other relevant risk factors, it may be useful in managi ng
osteoporosis as an indicator of future fracture risk."

The points that were raised in Dr. Melton's review
are that it is premature to speak of diagnosing osteoporosis
until diagnostic criteria have been proposed. He felt that
managi ng would be a better term He also thought it was
confusing to |ist osteoporosis with chronic renal failure,

hyper parat hyroi dism et cetera, since the later are usually

consi dered secondary causes of osteoporosis.
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That is basically what | took and put in up there.
| thought that perhaps | wll ask the panel nenbers to
comment on this indication for use statenent.

DR ALAZRAKI: | wonder whether it would be
appropriate to include in there that when conpared to the
results of a reference popul ation of nornmal individuals, we
are really tal king about normal Caucasi an i ndivi dual s.

DR. HALBERG | think that woul d be very
appropriate to put in there. 1In fact, it's critically
inportant to put in there.

DR. DESTOUET: Dr. Hal berg, it was pointed out
t hat because of the rate of bone turnover in cortical bone,
that in managi ng osteoporosis we shoul d have anot her
paragraph that should state that follow up eval uation of
tibial SOS should be performed at a certain period of tine,
whether it be two years or whatever, indicating that the
foll owup evaluation in managi ng these patients may not
change within a year or so or six nonths. There are sone
patients who cone back for repeat eval uation.

|"mnot sure where to put that, but at some point
we need to indicate that the managenent of these patients
must include the change in cortical bone turnover.

DR. HALBERG | agree that we need to put in



97
sonet hing al ong those lines. M concern is that there was
virtually no data presented on foll owup studies, and
therefore I'"mnot sure that we should actually have foll ow
up guidelines in an indication for use, but let me ask other
panel nenbers.

DR. ROM LLY-HARPER:. My suggestion woul d be maybe
in the warnings and contraindi cati ons saying that
insufficient data exists as the adequate tine.

DR. HALBERG It should be perhaps no nore often
than every two years.

DR. KOPANS: | guess | would like to pick up on
what you were saying about useful in managi ng osteoporosis.
That suggests to ne that there are foll owup data, and that
it is away of nmeasuring whether your therapy is successful.
| woul d suggest sonehow changi ng the maybe useful nmanagi ng
osteoporosis, to maybe useful in the evaluation of an
i ndi vidual for osteoporosis, and | eave managi ng out until
they are data that show that it is useful in managing.

DR. HALBERG | agree with that. Oher coments?
| think evaluating is really the key.

DR GRIEM There are sone ot her
contraindications, and that is obesity, |eg edema, and al

of this sort of thing in Section 3, page 8  The question is
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if a person has varicose veins of the |l eg and the technician
doesn't place the transducer in the right place, how much
does that change the outconme? Their in vitros suggest that
overlying soft tissue is not a problem but we don't have
any data when we have this as a contraindication about
obesity.

DR. HALBERG Yes, | had that down as one of ny
concerns al so. Could anyone address the issues of obesity
and pretibial edema, and why that was |listed as a potenti al
contraindi cation, and what the data are?

MR, WYSHOGROD: The reason that that was put in
in general was just as a guide to clinicians on the use of
the device. There is a small percent of patients were the
leg is endemic or swollen where the neasurenent cannot be
executed, and the operator knows that, because the machi ne
sinply will not execute the neasurenent.

This is not a case where the result is a wong
result. It is a case where the neasurenent could not be
made. So we felt that we put it into the |abeling of the
devi ce so people would just be aware. In the early days of
t he devi ce when people didn't know that at our clinical
research, sonetines they would spend ten mnutes trying to

measure a person who could not be neasured, until we cane
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and told themthat when you see that within a few seconds
you can't take a reading, this person falls into that
category, and that is why that notice is there, and that's
what it is for.

DR GRREM Well, this really brings up the whole
guestion of the instructional guide that the technician has,
and whet her these sorts of things shouldn't be included. |
think a thorough history of previous fracture for instance,
and you bring this up as a contraindication. | think these
are all inportant in guides to the technical teamthat is
ultimately going to use this device.

MR, WYSHOGROD: | would |ike to cormment that these
i ssues are included in the training program The device is
intended to be used after individualized training. This is
done now worl dwi de either directly by us, or by our
representatives. W believe that the device, especially at
this point in the introduction of what is a relatively new
technology to the field of bone assessnent, that
i ndi vidualized training is inportant.

So within our training programthis issue of how
to nmeasure and when to know when you are in trouble, and
when you can't make successful neasurenent, that is part of

our training program
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DR. HALBERG Thank you. Dr. Hackney?

DR. HACKNEY: |'m concerned that the new
i ndication may overstate the data that is avail able.

Al t hough everyone is interested obviously in fracture ri sk,
we don't have any prospective data for predicting fracture
risk with this. W have data that correl ates speed of sound
and patients who do or do not have fractures.

|"mnot sure if | read this indication, | would
realize that this is based on only that data, and on no
prospective data, since if the intended use is to take
soneone who doesn't have a fracture and see what the
likelihood is that they will get one later on.

By the sane token even if we take out the word
"managing," | still think that people are going to do serial
scans in patients unless they are told that there is no data
to support the change in speed of sound in response to
therapy. Unless we give people that information sonehow,
either by toning down this wording, or by adding that
information in, | think this reads as if we have a techni que
that is known to predict fracture risk based on a
prospective study, and a techni que whose change over tine in
response to therapy has sone data, and we don't have any.

DR. HALBERG Do you have a suggestion for
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changi ng the wordi ng?

DR. HACKNEY: Well, when we tal ked about

evaluation, | mght say initial evaluation, in addition to
t aki ng out managi ng, and that may give us an idea. |'m
still concerned about saying it as an indicator of future

fracture risk unless we add anot her statenent that says,

al though there is no prospective data to support this use.
|"mnot sure what to do with it, but | think

leaving it as is makes it sound nmuch stronger than | would

be confortable with

DR. HALBERG  Maybe the FDA can work with the
conpany on that.

DR. MC CLOSKEY: | think this change of the
statenent should be noted as com ng fromone of the panel
menbers, fromDr. Melton, who is a renowmn world authority in
this field. Wiile the | ack of prospective data is
acknow edged by all, there is a |arge body of evidence that
when we started getting into bone density neasurenents in
the early days of ultrasound, cross-sectional studies were
the way in which these techni ques were assessed.

The good news was that we got around to eventual ly
doing the long-term prospective studies, the gradients of

risk that we had seen in the cross-sectional studies were
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conparabl e to those that were denonstrated in the
prospective studies. | think it's that know edge that Dr.
Mel ton has probably used in this thoughts behind this, to
change the indication.

DR. HALBERG | mght add that this is ne
paraphrasing Dr. Melton. So | want to be fair to him

DR. HACKNEY: | think we would be perfectly
reasonable to recapitulate that argunent, and say that we
are extrapolating fromother results, particularly bone
m neral density to make us think that this should work as
well. But that is different than inplying that perhaps the
prospective data is in hand.

DR. HEANEY: Just to anplify on Dr. MO oskey's
coments, not only do we have prospective fracture data for
BMVMD, but we do for ultrasound; not with this device, but we
do for ultrasound at the patella. That has been publi shed.
That is only a few centineters up the leg, so it's not an
unr easonabl e extrapol ati on.

DR. ALAZRAKI: | was going to say that if we
accept that the neasurenents are accurate indicators of
osteoporosis, then we have to accept that we're also talking
about predicting fracture risk, because that is what it's

all about. OQherwi se, we don't need to know if a patient
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has osteoporosis. |It's alnost part of the definition in ny
opi ni on.

DR. KOPANS: | have the sane set of concerns that
have been express. How put in there nay be an indicator of
future fracture risk? It sort of dilutes the nmessage, but
at the same tinme | think it is accurate.

DR. ALAZRAKI: By everything we know, it's an
i ndi cator of future fracture.

DR. GATSONIS: Well, | presunme you could say
not hi ng about that in the sense that if anybody knows about
osteoporosis, this says sonething is useful in initial
eval uation of osteoporosis. You could stop there, because
there is no other evidence to suggest either managenent or
i ndi cator of future practice as a matter of enpirical study.

DR. HALBERG So is the sentinment of the majority
of the panel that we should address the issue sonehow of
skeletal fragility, perhaps with a good set of qualifiers --
excuse nme, the risk for fracture, or that we should not?

DR. SACKS: Let ne just throw one other thing in
here. It is nore a question | guess for Dr. Gatsonis, but
for the panel as a whole. W have been | ooking at
retrospective as essentially in one inportant way,

equi val ent to prospective data on fractures. |If you sinply
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consi der that when you take a point in tinme and you nake
measurenents with the popul ation that makes up those who
have had fractures, are sinply |ooking backward in tinme, for
a short period of tine, perhaps in the |last couple of years.

We have been treating that as about as good an
indicator as what is likely to happen in the next couple of
years. There is of course a difference in that in the
previ ous years the wonen were younger than they are going to
be in the next couple of years. Furthernore, that the rate
of fractures will increase as you go on.

But it isn't that different an animal. There are
simlarities and differences, and | just wanted to nenti oned
that, and also just to rem nd everybody that of course what
we are dealing with here is only one of any nunber of risk
factors of all kinds of other clinical neasurenents, and
this is just thrown into the mx. | thought Dr. Md oskey's
presentation that gave several different clinical exanples
makes that fairly clear. So | just want to throw that out
for further discussion.

DR. MC CLOSKEY: | think it seens a little bit
meani ngl ess to have a neasurenent that we do today which is
associated wth skeletal fragility if we don't aptly

extrapolate that to what it neans for the future. W are
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maki ng decisions to treat patients to reduce what we think
is going to happen in the future. So | think we are not
interested in treating osteoporosis just for today. The
patient is worried about the future.

DR. HALBERG Dr. Alazraki, do you have any
coment s?

DR, ALAZRAKI: I'mjust trying to reconcile this
di scussion with the wording of the labeling. | think what
we are hearing here is that yes, we accept that the
SoundScan neasurenent provides information, which when
conbined with patient profile and other relevant risk
factors can be used to indicate osteoporosis.

| think we can say although which specific data
for this systemwere not avail able, but which conventi onal
know edge indicates is useful in managi ng osteoporosis and
as an indicator of future fracture risk.

DR. HALBERG So basically this statenment with a
few nore qualifiers?

DR, ALAZRAKI: Wth a few nore qualifiers, and
al so the lack of data about the tim ng.

DR. HALBERG The qualifiers including the data

DR ALAZRAKI: O exactly how it should be used.

DR. HALBERG Let ne suggest that we throw out Dr.
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Al azraki's suggestions, and that we leave it to the FDA to
do the exact wordsm thing, but that we have the spirit of
the indications for use statenment now.

DR. ALAZRAKI: | have one other thing that | would
i ke just some clarification about, and perhaps sone
di scussion if you think it is warranted, to know whet her or
not we ought to be saying anything about the rel ationship
bet ween bone m neral densitonetry neasurenents and this. In
the real world many, many, many wonen out there, and nen and
other patients with particular problenms which lead to
ost eoporosi s have had all kinds of neasurenents done by bone
m neral density.

The translation of those nmeasurenents to this --
we do not know. What we would not like to see is for a
nunber of patients, for their next scan or their next
procedure to get this, which is not translatable to that.
So I''m wonderi ng whether there shouldn't be sonmething in
there, although it probably would be part of the conpany's
educational materials, |I'mnot sure everybody gets the
package indications fromthe FDA. Not necessarily will they
al ways have the conpany's educational material, although
hope they do, and | conplinent the conpany for that.

DR. HALBERG M. Wshogrod, do you wi sh to nake a
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coment ?

MR, WYSHOGROD: We agree whol eheartedly with what
you said. That is why this issue is discussed in the
physician labeling and in the patient information sheet.

That is supplied then with every product that goes out the
door to everybody.

In general, | agree that on an educational |evel
on the part of organizations such as the FDA and the NOF, et
cetera, this has to be also addressed by them and we'l|
gladly work with the organi zations, and here the Ofice of
Wnen's Heal th al so, because the educational issue and
answering the questions that you raise is very inportant to
t he proper use and understandi ng and acceptance of these new
t echnol ogi es.

DR. HALBERG | just want to underscore the
i nportance of that. | think up until now bone m neral
density eval uati on has been in the hands of physicians who
really understood the Iimtations of the technol ogy. Now
this is a machine that will probably go into small nedica
offices in rural areas, into the hands of physicians who
really may not understand that this test is not absolutely
predictive for any one woman. | think that has to be a very

i nportant part of the physician education nmaterials.
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DR. ALAZRAKI: One other point of clarification.
You describe the Z values and T val ues just the way bone
m neral density does, but you haven't really translated
those traditional T value cut offs that the WHO or the
NHANES trials have described to be used in the definitions
of osteoporosis. Wiat can you tell us about that?

MR, WYSHOGROD: First of all, you're right, this
is an inportant issue. Wthin the application notes that
are now included in the PVA for the proposed | abeling of the
devi ce, we include sone general guidelines. They are not
guidelines. It's nore a summary of the data that you have
seen presented today. It is the one tinme where we actually
all ow ourselves -- and we nmake a note of it -- to pool the
data together to sunmarize a picture of fracture/non-
fracture discrimnation. W provide that and we say this
shoul d be used just for general information for the
clinician.

There are no set guidelines today for quantitative
ultrasound yet. That will happen probably in the years to
conme, just as the WHO definitions cane into being for
densitonmeter. There is no doubt that it will take a few
years before this cones into play.

As a conpany, we think it is going to be very
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difficult for us to define to a clinician hard and fast cut
offs. W would like to stay away fromthat. W just think
it's not our responsibility. W don't have enough data.

We do feel that the consensus organizations and
t he ul trasound standardi zation commttees wll address these
i ssues, and will have to address these issues in the com ng
years as not only ultrasound cones into the use clinically,
but as the variety of different ultrasound nmanufacturers
conme out with different sites of measurenent and different
paraneters, education again wll conme into play, and cut
offs will be devel oped over tine.

DR. HEANEY: Once again, | think we are all sorry
that Dr. Melton isn't here. | thought it was of
considerable interest in what you quoted fromhim Dr.

Hal berg, that until agreed upon definitions of osteoporosis
can be reached -- Dr. Melton was one of the co-authors of

t he WHO paper which defined those Ilimts. (Qbviously he
doesn't think that that is the last word in osteoporosis

di agnosi s yet.

DR. HALBERG No, he does not.

DR. HEANEY: The field is very schizophrenic. Is
it a value on a bone mass neasurenment, or is it a condition

of skeletal fragility? The Copenhagen consensus conference
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redefi ned osteoporosis for the first time in a century of as
condition of skeletal fragility due to decreased bone nass
and m croarchitectural deterioration of bone tissue, but the
consequent increase of risk in bone fracture. | know it by
heart.

It's a long definition, but it's got everything in
there that you need. It's not a handy thing that you can
remenber very easily. Low bone mass is really a risk factor
for osteoporosis. Low speed of ultrasound or |ow
attenuation are risk factors for osteoporosis, because they
are all surrogates for that fragility issue, which we can
only neasure destructively, and of course we can't do that
in our patients. You can't break their leg to see how
strong it is.

DR. HALBERG  Thank you

Shoul d we put up the third discussion point? Are
there any issues not fully addressed in the PMA which woul d
require post-market surveillance or a post-market study?
Does anyone here feel a need for that?

DR GRREM It would seemto ne that we need
addi ti onal eval uation of populations fromcities |ike
Chi cago or New York, where you have African Anericans,

orientals, Hi spanics, nmany of whom have Anerican |ndian
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bl ood. These popul ati ons need to be eval uated for the
United States.

DR ALAZRAKI: Yes, | agree. |'msure that that
has to be one of the priorities in terns of what the conpany
has to do. Also, | think with FDA s encouragenent -- and
|"'mnot sure that we need to require that as a post-nmarket
study, and it is in the best interest of everyone, the
conpany, included to get their data and followup with these
T scores, and as close as you can get to the border, this is
it for this group, the fracture rate increases by such and
such when you get to this point. | amsure they are going
to do that. |It's just sonething which perhaps the FDA ought
to say, we expect that.

DR. KOPANS: |I'ma newconer to the panel, so if
|"mout of line, tell me so. | amsurprised in picking up
with what Dr. Gatsonis was saying is that a prospective
analysis of a device isn't a requirenent. | understand the
rationale and the fact that it would have to be | suspect, a
huge study. Again, | don't know the nechanism but | would
| ove to see a prospective analysis of the study, with the
endpoi nt bei ng subsequent future fractures in sone kind of
future trial. | don't knowif that is sonething that is

done with these processes or not.
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DR HALBERG | think with those comments in mnd
woul d anybody |like to make a nove for approval, approval
with conditions, or a denial of approval? Does anyone want
to make that notion?

DR GRREM Well, | would Iike to nove for
approval, but there are a couple of other points |I would
like to make. It seens to ne that the nmethod of calibration
and the general way the machine is used day by day needs to
be clarified, enhanced, and so forth. The technician should
be able to reproduci bly gather the data.

There is this work station. Wat are the system
checks on the electronics, and are there ways of checking
the software and hardware? There is an analog to digital
converter in the device, and a reduction in voltage on the
anal og side of that could change the data.

It seens to nme that one needs to | ook for bad
cabl es, spot conputer failure, and the rest, and that there
should be a daily verification systemand a quality
assurance device that is nore than 500 patients. | think
are the instructions clear enough for the instruction
manual , and | didn't have those.

Shoul d there be a I og book to allow for quality

assurance neasurenents, and to allow a paper trail of the
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equi pnment perfornance?

I f you |l ook at sone of the failures in other
equi pnent that even before this conmmttee -- failures of
power supplies, cables, connectors, and so forth,
particularly in the buses on the |IBM devices can introduce
serious problens.

| run a video imge analysis |ab which started out
as a research project, and which is now a service thing for
a nunber of researchers. Although this does not involve
humans, we have seen sonme serious problens with conputers
that are used over a period of time. Now possibly you junk
the equi pnment after two years and put sonething else in, but
you' ve got to know when to junk it. | think you need this
type of stuff. | would presune that the FDA and its
engi neering section would be sure that this is included.

DR. HALBERG Can | paraphrase that as that we
need enhanced quality of verification of quality assurance?

DR GRIEM That's correct, with a paper trail as
to what's going on.

MR. WYSHOGROD: Let ne try to cover the points
that | understood. First of all, the machine includes a
self-test. Upon power up, and even during the neasurenent,

before every reading in fact, that it does an individual
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self-test. |If there is any failure, it reports, and it
reports the source.

Second, the daily verification that you nmentioned
is what we discussed before. It is the daily verification
on the supplied phantom That is the only device that we
supply that in effect checks the entire systemfromits
front, and all the way out to the back end. If there is
sonething that is wong that fails specification, the result
of that is a fail.

You asked about our paper trail and a log. The
| og includes the 500 nost recent neasurenents. At about 20
or so neasurenents per nonth, there are both five nonths and
over a year's worth of back data saved at all tinmes in the
system avail able visually every tine you | ook at the phantom
result, and al so on the spreadsheet output that we nentioned
bef ore.

So the conbi nation insures that you will not make
a nmeasurenment if the device is not wthin specification, and
you have the paper trail to prove it going back over a
year's worth of neasurenent tine.

DR. HALBERG  Does that address your concerns?

MR, WYSHOGROD: |'Il comment al so that the patient

| abeling includes this, and specifies a daily verification
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check in the norning before you do anything with the system
The whol e test takes about one mnute total to do.

DR. SMATHERS: Before you sit down, one question.
s the software witten such that you nust nmake that test,
or the systemw ||l not work that day?

MR. WYSHOGROD: No, the software is not witten --
you may execute a neasurenent w thout that, but we have
stressed to every single person, every single custoner that
has ever bought this machine, that they do this daily
verification. W could force themto do it. W don't think
it I's necessary.

Sone peopl e choose not to do a daily verification,
even though we think that they should. Sonme people do a
weekly verification. It is their choice. It is nore
standard and simlar to nost of the devices that are on the
mar ket where soneone can choose to do it if they want to.

We recomend both in witing and verbally in our training to
do the daily test. We think it is inportant.

DR. HALBERG Dr. Giem did you wish to go back
to making a notion?

DR GRIEM Yes, well, | think | wll paraphrase
sonme of the things that Dr. Melton also said. | propose

that we vote for a notion for approval with the conditions
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stated in the discussion as displayed on the advised first
overvi ew t hat was put up.

And that as Dr. Melton stated, the SoundScan 2000
is a safe device and provi des data about skeletal status
which is simlar to that obtained currently from approved
technol ogies to assess bone mneral density. He goes on to
say since there is little or no risk to patients fromthe
device, and there is a potential benefit that patients may
derive fromthis skeletal assessnent, the use of the
SoundScan is justified.

| nove for approval with the changes as indicated.

DR. HALBERG |Is there a second for that notion?

DR. ROM LLY- HARPER: Second.

DR. HALBERG Let ne just briefly restate the
nmotion. The notion is for conditional approval, with the
conditions being revised | abeling indications and sone of
the other qualifications we have discussed in terns of the
i ndi cations for use |abeling.

Do we wish to add the other condition that | heard
menti oned, which was data on non- Caucasi an popul ati ons?

DR GRIEM  Yes.

DR. HALBERG Let ne have a show of hands for

those in favor of --
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MR. MONAHAN. Excuse ne, before we proceed, |
would i ke to clarify the issue of the non-Caucasi an
popul ation. Are you suggesting that the conpany strive to
get a non-Caucasi an reference popul ation, or do a study on
non- Caucasi ans? |'munclear as to exactly what you are
requesting on that issue.

DR. HALBERG M interpretation was a reference
popul ati on of non-Caucasi ans.

DR. HACKNEY: Are we saying they need to do that
before they can market this? That's where |I'munclear?

DR. HALBERG Dr. Al azraki?

DR, ALAZRAKI: No, | think that would be
unreasonable. | think the Caucasian population is a high
ri sk population relative to say the bl ack popul ation. The
Mexi can Anerican popul ation is probably fairly simlar to
t he Caucasi an population in ternms of risk. [|'mnot
absolutely sure. Certainly they should do that, but that
shoul d not be a prerequisite | don't think.

DR. SACKS: Let nme just point out one thing, and
pl ease, anybody who has expertise in this area correct ne if
I"mwong. | don't think that it is the reference
popul ation that we want to change in any way. M

understanding is that an African Anerican woman and a
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Hi spani c woman, an Asi an worman, and a Caucasi an wonman who
have a T score for exanple with DXA of -2.5 have the sane
risk, all other things being equal, of fracturing.

It's just that we do know that different
popul ati ons may have hi gher young normal rates, but you
woul d not want to conpare to a noving target in that sense.
The thing that | think we don't have the data to tell yet is
whet her or not -- well, let ne back up.

We do know that all different ethnic groups tend
to decline along the sane slope with BVMD, that is DXA
measurenents. W don't yet know for sure whether that is
the case wth cortical ultrasound until we do |long-term
studies on that. The reference population | would think
still we would want as a stable target.

DR. HALBERG Do we still wish to include that as
an absolute condition for approval, or we would like to
suggest to the conpany that they collect nore data?

DR. ALAZRAKI: | strongly recommend that we don't
say that's a condition of approval, but that we recommend
that it be done.

DR. HALBERG  (Ckay.

DR. ROM LLY-HARPER: | just think it should be in

the definition sonewhere that that is the popul ation that
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was studi ed.

DR. HALBERG Right, | think we inserted the word
"Caucasi an. "

DR. ROM LLY-HARPER: As long as we insert the word
"Caucasian," then the market will fall where it lies.

DR. HALBERG So the condition for approval is
really the revised | abeling?

DR ROM LLY- HARPER:  Yes.

MR. MONAHAN:. For the record, | would like to
restate the tentative new indication for use as
reconstructed by the panel. The SoundScan 2000 neasures the
velocity of ultrasound, that is, speed of sound, SOS, in the
tibia. SOS through the tibia provides an index of bone
strength, with strong bone having hi gher velocities.

When conpared to the results of a reference
popul ati on of normal Caucasi an individuals, the SoundScan
measurenent provides a risk factor for skeletal fragility.
The SoundScan neasurenment provides information which, when
conbined with the patient profile and other relevant risk
factors nmay be useful in the initial evaluation of
osteoporosis, and as an indicator of future fracture risk.

DR. HALBERG  Everybody okay with that? Can

have a show of hands for the nunbers in favor of the notion
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which is for approval with conditions? Thank you.

[ Wher eupon the notion is approved with
condi tions.|

The recommendation of the panel is for approval
with conditions. Can | just have everybody go around and
state why they voted the way they did.

DR. HACKNEY: Well, | think as was the case with
anot her one we approved earlier, this gives another nethod
for assessing the strength of the bone we assune, and it
wll be easier to do and nore widely available than the
techniques that are currently available. 1t should be
useful .

DR. DESTOUET: The device seens useful, and |
t hi nk safe and useful in the evaluation of osteoporosis.

DR. ROM LLY-HARPER: | think the device seens |ike
a safe device, utilizing a non-ionizing radiation approach,
and can be wi dely applicable to | arge nunbers of
i ndi vidual s, because there is not a great need for extensive
trai ni ng.

DR GRREM  Well, | think the SoundScan 2000 is a
device to directly eval uate bone density of the tibial
cortex, and maybe a screening tool for the rapid eval uation

of clinical problens related to bone quality. The SoundScan
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2000 is one of the neasures of quantitative ultrasound
di scussed in the recent review articles, and cones out as a
recommendation fromthese two review articl es.

DR. GATSONIS: Although I think this is a safe
device and it would be easy to use and so on, in ny
estimation the nethodol ogi c aspects of the proposal did not
support the clains about the efficacy of the device.

Al though this is a kind of device that can be used broadly
and easily, it does carry a certain risk in the sense that
if the findings fromthat device are not reliable and not
really predictive of the kinds of outconmes that we are

sayi ng, they nay be generating a |lot nore exans, a |l ot nore
anxiety, and a lot nore nedical care down the |ine.

So in that sense, | have abstained. | did not
vote against it, but | cannot support this, the indications
that are bei ng proposed.

DR ALAZRAKI: | think that in general in practice
of nmedicine these days we are | ooking for the nore non-

i nvasi ve, the | ess expensive, maintaining accuracy always in
di agnostic testing. Certainly this falls into that

category. O her prototypes have al ready been through this
process, and this is another one down the line. | think

that it is going to prove to be a valuable adjunct to the
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armanent ari um t hat we have in diagnostic nedicine.

DR. SMATHERS: | would concur with many of the
other comrents. | would have to say though that the whol e
are of bone mneral density suffers fromstatistica
insignificance. This is no worse than other devices that
are currently approved and bei ng used.

| tend to hope that the physicians will not hang
their hat on a nunber that cones out of a single device |ike
this, where we saw three patients presented, none of which
were statistically significant. The normal and the supposed
di sease patient overlap quite readily, but given additional
medi cal information and diagnostic information, it may be as
was stated, a piece of the puzzle. To that extent it wll
do no harm |'mnot sure how nuch good it wll do.

DR. KOPANS: | was actually going to abstain had
that been an option. | think Dr. Gatsonis has outlined ny
concerns. | guess | cone froma background where screening
tests require prospective random zed control trials.
understand the problens in doing that and the great cost.

The reason | was going to abstain as opposed to
voting against it was that ny understanding fromthis
meeting is that there are other devices that have been

approved with simlar |evels of evidence, although I am
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surprised at that.
DR. HALBERG  Thank you. Any other coments? |f
not, I think we will break for lunch, and we'll nmake it a
short lunch so that we are all back at 12:30 p.m to start
t he afternoon.
[ Wher eupon the neeting was recessed for |lunch at

12: 02 p.m, to reconvene at 12:30 p. m]
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AETERNOON SESSLON [12:37 p.m]
DR. HALBERG We will now proceed to discuss with
consideration the second PVA to be discussed today.
Good afternoon.
Agenda Item: TransScan Presentation of P970033
W w il begin wwth the presenters from TransScan
and they will be tal king about PMA Application P970033 for
their T-Scan 2000 intended to use, inpedance to help
di stingui sh between beni gn and nmal i gnant | esions in wonen
whose mammogram i s i ndeterm nate.
| request that the presenters for TransScan, the
sponsor of this premarket approval application, sit at the
presenters' table. | guess nost of you are already there.
And after you have all finished with your presentations,
woul d al so ask that you turn the presenters' table over to
t he FDA speakers, who will follow you
It 1ooks |ike M. Neugebauer is already at the
m crophone. He is president of devel opnment for TransScan,
who will begin the conpany's presentation of the information
contained in the PVA that we are considering today.
M . Neugebauer.
MR. NEUGEBAUER  Yes. (Good afternoon, |adies and

gentlemen. M nane is John Neugebauer and | amthe U S
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representative for TransScan Research and Devel opnent of
M guel Halimc(?) Israel and its whol |l y-owned subsidiary,
TransScan Medi cal of Ransey, New Jersey.

We are a privately-held firmestablished in the
State of Israel in 1993 wth a mssion to devel op and bring
to market a renmarkabl e new technology in the field of breast
cancer detection. To that end we are very excited and
honored to share with you today the results of our |abors
and, perhaps, nore inportantly, the significant results of
our clinical studies.

On behalf of all TransScan enpl oyees and
associates in both Israel and the United States, we
sincerely thank the panel for its tine, its resource and
particularly its attention in review ng our PVA today. W,
of course, have a great deal to cover in a very short period
of tine.

| amgoing to ask that if you have questions, if
you will try if at all possible to hold themuntil the end
of the presentation. | would like to begin with our first
presenter and introduce Dr. Andrew Pearlman. Dr. Pearl man
is our vice president of technol ogy and our chief scientist.

He is a Ph.D. in biophysics fromthe University of

California and he is the founder of TransScan Research and
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Devel opnent .

Dr. Pearl man, please.

DR. PEARLMAN: Good afternoon, |adies and
gentlemen. | would Iike to echo the thanks offered by John
Neugebauer to this panel and to the assenbl ed people to
of fer us the opportunity to share with you sonet hi ng whi ch
we believe is truly exciting and which we hope to convince
you by the end of the discussions is safe and effective for
use as an adjunct to mamography in detection of breast
cancer.

| would like to just take a nonent to express ny
feeling of gratitude that we have been able to reach this
nonment because this is, in a sense, a historic one. This is
the first time that we are aware of that a commerci al device
i nvol ving the technol ogy of electrical inpedance inmaging has
been brought to the FDA and, indeed, to the public at |arge.

This is the cul mnation of decades of scientific
research into this field, as I wll quickly review, and
i nvol ves the detection of phenonena that are significantly
different or in a different nodality fromthose that are
used today and, therefore, offers information that can help
in an adjunctive way.

First of all, why do we need an inproved adjunct
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for mamography. Manmography is the gold standard, as we
know, but as we al so know fromvarious reports, the rate of
negative biopsies in the United States ranges from75 to 80
percent, sonetinmes even higher. This involves a very high
cost and traunma to patients and, nonethel ess, we still have
fal se negative rates, neaning m ssed cancers, in anywhere
from1l5 to 25 percent, dependi ng upon the age group and, in
particular, in the patients under 50 years.

Further, a significant percentage of the findings
are equivocal, i.e., are not clear in their inplication and
could benefit fromadditional information to try to result
in patient managenent.

I n addi ti on, mammography invol ves radi ation risks,
which Iimt frequent foll owup and ot her adjuncts, which
exi st, such as ultrasound, MRl and others, have a high cost.
So, for all of these reasons, there is the potential need
and desire for an additional adjunct that can answer sone of
t hese probl ens.

We are speaki ng about breast inpedance inmaging.
This involves the formation of a map or inage of the
el ectrical inpedance of the breast. This is derived in real
time and involves the direct detection of neoplastic tissue

by virtue of the different properties of that tissue in its
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el ectrical conductance and capacitance conpared to the
surroundi ng tissue.

This device involves no radiation. It involves no
risk or disconfort to the patient, as we wll denonstrate
fromour study. It is arapid exam It is lowin cost and
it provides results on the spot.

Al'l of this is based on decades of work that has
been done in investigating the inpedance characteristics of
mal i gnant versus normal tissue. These studies all indicate
t hat when you have malignant tissue, the changes at the
cellular and histol ogical |evel cause changes in the
capaci tance and conductivity properties vis-a-vis the
surroundi ng normal tissue.

These are owng to such factors as changes in the
menbr ane, involving the breaking up of tight conjunctions
bet ween adj acent cells, nodification of nenbrane proteins.
This leads to increased perneability of ions through the
menbrane into the cell and out. Al of this causes
ultrate(?) cellular water content |leading to intracellul ar
and extracellular fluid ratio changes.

Also, the cells tend to have a different packing
density and orientation. All of these properties affect the

| ocal inpedance properties of the tissue conpared to the
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nor mal surroundi ngs.

Now, before we proceed, | need to have the nobile
m cr ophone.

As | nentioned, this has been known for sone tine
and what we are seeing here is an exanple froma 1988
article in which the authors had taken i medi ately
mast ect om zed breasts, had taken sections fromthose breasts
and you can see here, this is a section through the
mast ect om zed breast. The dashed area indicates the tunor.
They took cylindrical sanples in the tunor area adjacent to
the area and distal fromthe area and nmeasured in an
i npedance anal yzer the conductivity and dielectric constant
properties of the sanple tissue.

VWhat do we see? That the normal tissue
represented here by the Vs taken fromfar away has a
relatively |low conductivity and here you can see also the
dielectric constant, which is related to the capacitance is
also quite low. And by contrast in those sane sanples -- |
amsorry -- in the sanples taken in the tunor area, we have
an el evated conductivity and an el evated dielectric
const ant .

These differences, as you can see, are on a

logarithmc plot. You are not talking about a few percent.
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You are tal king about order of magnitude or nore. So, these
represent a potential, powerful marker at the cellul ar
| evel, characteristic of malignant tissue. And this is the
basis on which this is based.

As nentioned, this is based on many, many projects
done over tens of years. These are sinply -- they fall into
groups of in vitro studies, in vivo studies involving
i nvasi ve neasurenents and in vivo studies involving non-

i nvasive. Just to give you an idea, this has been around
for sone tine.

VWat is new? The T-Scan inplenents a non-invasive
way to detect these inpedance differences on a | ocal basis.
How do we do that? Well, if this represents a tunor |ocated
underneath the skin at sone depth, it has a | ower inpedance
than the surrounding tissue so that if we apply a smal
electrical signal, typically in the range of one volt and
varyi ng frequency range to the hand and then apply an array
of sensors at the breast.

The current goes fromthe hand. By the tine it
gets to the breast, the current field is reasonably
honmogeneous and is disrupted by the presence of this
i npedance object, causing a change in the current density,

which we detect at the surface. This is the basis of the



131
det ecti on net hod.

This represents the T-Scan recorded, using that
probe that we just showed in the diagram This is one
sector recorded by that probe shown here. W record nine
around the breast, including right on the nipple. The
patient is typically supine during recording. This is the
capaci tance where the bright -- that is, the gray scale is
proportional to increasing capacitance. You can see the
nipple is bright right and left. This is the patient's left
and right breast.

This is the same right and | eft breast viewed and
conductivity. This is a typical normal patient's exam By
contrast, | think you can see that we have sonet hing
interesting going on here. This is an invasive carcinons,
about 8 mllineters detected in this patient, sane display,
same format.

At this point, | would Iike to just show you how
this examis done and just briefly show you what the T-Scan
if you will look at the video nonitor over on the right. |
amgoing to narrate this briefly as we go.

First, a brief review of the device. This is the
display nonitor. W control it by typical key and nouse.

It has the ability to store data on a renovabl e di sk or
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fl oppy and hard copy is perfornmed on a typical |aser
printer.

This is a typical display, such as what we just
showed. This is the scan probe, which has built-in controls
that enable to control all the necessary functions for the
exam nation, while holding the probe so you do not have to
distract yourself fromthe examnation itself. As we wl|l
point out, it is inportant to hold the probe correctly, to
position it correctly and so forth, so that we didn't want
to have distraction of the user fromthat.

These are the sensors on the bottom side of the
probe that contact the skin intimately to obtain electrical
current neasurenent. This is a nodel that we wll see
denonstrating the technique. An electrode is attached to
the armor netal cylinder held in the hand. The patient
lines supine. W elevate the sane side so as to present the
breast vertically. W make note of any skin marks that
appear on the patient's breast because sone of these can
cause artifacts.

We apply a conductive fluid. This is a
commercially avail abl e conductive fluid to inprove contact
and we put typical conductive gel, such as used in

ultrasound or an EKG on the probe to conplete the contact
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and avoi d air bubbles.

The exam ner is now recording the nipple of the
patient. | believe we will see -- there is the nipple in
real time. That dark spot you saw popping into the white,
that is a bubble and this is part of the exam nation
techni que to know how to renove the bubbles. Then we
proceed in a counterclockw se fashion to record the upper,
outer right breast sector. Then we proceed -- as you can
see there is a sort of a scooping notion from outside the
breast towards the mddle to mnimze the breast mass
underneath the probe as we record goi ng countercl ockwi se, a
total of nine sectors to cover the entire breast.

We al so have another view W call this our
anatom c screen, where we can record high resolution views
at any position without sticking to the 3 by 3 format. That
is basically it.

If I may, | will just proceed fromhere if that is
all right with you.

This device was built on the experience of a prior
technol ogy that was devel oped at the Whitesman(?) Institute
in lIsrael. This was called the MammbScan. The MammobScan
was devel oped at the Wihitesman Institute and then tested in

Italy, in Pestori(?), Italy, by Dr. Jan Carl o Peparno(?).
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Since the 1980s, he recorded nore than 6,000 patients
reported in the first paper published on this in 1990. |In
that study, they had 745 biopsies that showed a good
correlation between the MammpScan i ndications and the
pat hol ogy.

Thi s denonstrated both the safety and the
fundanmental feasibility of this technique and basically
convi nced us that we should go ahead and devel op a
commercial version of this device updated for the 1990s.
There have been since 1982 nore than 16, 000 exam nations
repeated with this device in the site in Italy and now many
sites, of course, outside the United States that have the
T-Scan, plus the study centers in the United States have
conpl eted many thousands of nore exam nations, establishing
the safety of this device.

In 1996, upon devel opnent of the new T-Scan 2000
system we conducted a pilot study in Israel; 470 patients
i nvol ving 293 biopsies. You can see 49 malignancies, 244
benign. The overall sensitivity of this was about 80
percent with 74 percent specificity.

| want to point out that this was perforned in a
typical clinical node, i.e., the doctor knew that there was

a mamographic finding that they wanted to investigate and
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put the probe where they thought there was concern and then
j udge whether it was positive or negative.

This led to the approval by the Israel Mnistry of
Heal th of the device about a year ago and |led to the study
that we are presenting to you today. This study is ainmed to
test the hypothesis that the use of T-Scan 2000 has an
adj unct to mammography results in higher diagnostic accuracy
for breast cancer than the use of mammography al one.

As has been pointed out in previous studies, such
a study requires rigorous scientific design and avoi dance of
bias. Therefore, in the study design we incorporated
bl i nded recording. This neans that the exam ners who are
t echni ci ans knew not hi ng about the patient's status, nothing
about the mammographi ¢ findi ngs, nothi ng about pal pable
masses. They sinply recorded the imges in the standard
screening node, if you will.

Then when they were read, they were read blindly;
that is, by people who were not involved in those patients
at all and knew not hi ng about them knowi ng only the imge
and the age of the patient. The study was nulti-center,
conducted internationally in the United States, France and
| srael and involved the conparison of the T-Scan inmage by

itself, the mamogram i mage by itself and adjunctive
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readi ngs agai nst bi opsy results.

Now, when | say manmogram by itself, we are
referring to the standard screeni ng mamograns nost recently
recorded and we reenphasize that so there would be a
standard set fromall sites, fromall patients in the sane,
so that we could have a standard agai nst which to neasure
and the T-Scan exam was a standardi zed T-Scan exam wi t hout
targeting, wthout know edge and w thout high resol ution
cl ose-ups, so that we could have a standardi zed T- Scan exam
to conpare. So, both were standardi zed.

This was a strict scientific protocol, which
varies fromthe recomended use node that we will discuss
| at er.

Inclusion in the study involved two groups of
wonen, biopsy cases. These are patients that had one or
nore suspicious | esions discovered within 12 weeks of the
T- Scan exam either by mammography or pal pation or by
ul trasound and the patient was schedul ed for open or core
bi opsy for that | esion.

Screeni ng cases involved patients who had a
routi ne screening manmogramw thin 12 weeks of the T-Scan
exam nation. Exclusion criteria, the primary ones were that

if a patient did not have a marmogram wi thin the specified
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12 weeks, we excluded pregnant wonen and wonmen with
el ectrically-powered i npl ant devices, not because we know of
any actual risk but because all of the experience in Italy
was col lected this way and we didn't want to defer fromthat
in this study.

We did not record patients who had only one breast
nor did we record patients with breast inplants. W tried
to keep it straight and sinple. W simlarly excluded
patients who had had a recent surgery or a thoracotony, that
is, wwthin three nonths prior to the exam |If the needle
bi opsy had been performed very recently, it often causes an
artifact so we have at | east two weeks before any previous
needl e bi opsy.

| f they were undergoi ng chenot herapy or radiation
t herapy, they were not a candidate for this study. If they
had i nconplete or technically faulty T-Scan data, based on
objective criteria, that is, mssing data, m ssing sectors
or only one breast recorded, they were not includable or if
t hey had a physical abnormality that prevented reliable
pl acenment of our probe. W had very few cases of that.

The patient information required in order to enter
into our analysis was a conpletely -- corrected, conpleted

T- Scan exam nation recorded in the nenory, original
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mammograns and | underline "original mammograns, " preferably
a full four view set, the mamography report and the
pat hol ogy report for biopsy cases.

Wen we gathered all these cases and exam ned who
is fully ready for re-reading, a case was excluded only if
there were original mammograns not avail able, which did
occur in quite a few cases or if the original mamograns
were out of date; that is, nore than 12 weeks away fromthe
T-Scan examor if they had an inconplete T-Scan data,
meani ng that the image was not recorded conpletely. There
were m ssing sectors or a whol e breast.

We used the services of an independent statistical
center for the study, which was at the University of
G ncinnati Medical Center. Professor Ral ph Buncher is going
to follow nme shortly to present the results of the study.
Prior to sending the data there, there were three different
| evel s of data; quality assurance at the site by the site
data manager. The application specialist from TransScan was
operating as nonitor in each country to nake sure that the
prot ocol was being conplied wth.

And we had the clinical adm nistrator of TransScan
overall responsibility for checking all of that and then

they were al so checked by the Statistical Center. Just one
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nmore tine, it is an inportant point, why did we have a
bl i nded recording and re-reading rationale? This is so that
we could, first of all, test the hypothesis that T-Scan
detects cancer better than chance.

O course, if you record the T-Scan targeted by
ot her information, then you don't know who is hel ping who
nore. So, you need to have a blinded recording to address
t hat key questi on.

Secondly, we had to have a standardi zed exam as |
have just nention, both the T-Scan and the mammogram to
enabl e head-to-head conparison and then if you, of course,
use the adjunctive exam nation, then you could have
di agnosti ¢ mammograns that sonetinmes have previ ous
manmogr ans, somnetimes have conpression views, sonetines
don't. Sonetines there was ultrasound and sonetinmes don't.
So, you woul d have an unstandard set from each patient and
that was not viewed as a good basis for anal ysis.

To elimnate bias, as | nentioned, the exam ners
were blinded to the other information. The readers were
blinded to all patient information, except age, and they
were al so blinded to the conposition of panels. "Panel"
refers to the set of 40 to 60 cases that we had in one

reading sitting, gathered typically fromone center and read
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by the reader from another center.

These conpri sed cases that were nade up of biopsy
positive, biopsy negative and screening cases and that is
the other point I want to point out is that we did include
approxi mately 30 percent of the cases were screening
patients and this was done to avoid the bias that the re-
readers would be able to say we know that sonmebody sent this
patient to biopsy because they don't.

This was very inportant. | won't go through al
the steps in exambut there was a standard exam nation
procedure that was foll owed and that was part of the
training at the sites. | just will briefly nention that
there are artifacts. It was nmentioned in the film
External |esions, such as noles and scars, can cause on
occasion, very often actually, a bright spot that you have
to identify, which you can do while you are exam ning the
patient. It is quite easy to do.

There are sone nornmal anatom c variance, such as
the nipples, which tend to be bright; informanmmary(?) ridge,
whi ch sonetimes shows a | ong, horizontal brightness.
Costracontrajunctions(?) when inflamed to be bright and ribs
sonetinmes gives spots. And all of these are identifiable by

procedures that we train the technicians, when they are
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learning to do this to rule them out.

| f you have poor contact between the probe and the
skin, you can get contact artifacts and that includes
bubbl es, all of which with proper training are avoi dabl e.

The T-Scan has a very sinple reading criteria in
that sense. There are only two criteria that we | ooked at
in the study. One was very substantial nipple left/right
asymmetry, meaning that one nipple was substantially
brighter or larger than the other. And the other were
i sol ated focal brightness, incapacitance, conductance and
two paraneters that were derived fromthe inpedance spectrum
that we neasured called P1 and P2, relating to phase.

These paraneters were those that displayed to the
reader. | won't go into a lot of depth, but there was an
al gorithm devel oped before we commenced t he readi ngs that
involve the -- the reader enters basically whether they see
a spot or not. That will be discussed in a nonent by the
next speaker.

Then there was an al gorithm which converted that
into an LOS or level of suspicion scale of 1 to 5 and this
is sinply howit didit. W can followthis up later if you
are interested, in nore detail.

At this point, | would like to introduce the next
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speaker if | could, Dr. Mchele Rossmann fromthe Sinai
Wnen's Health Center in Detroit. She is the director of
breast imaging. She was a reader in our study and a Pl at
her site.

DR. ROSSMANN:. Good afternoon. My nane is Dr.
Rossmann and | amfrom Detroit Medical Center, Sinai Wnen's
Heal th Center and Wayne State University.

| would i ke to explain to you this afternoon just
how we did the readings for the panels. W were given the
i mges and the ages of the patients only. No other
informati on was provided to us. The set of T-Scan inmages
were read and scored first. Each panel contained 40 to 60
cases. This took two to two and a half hours.

Then for each mammobgramin the set, the mammobgram
was scored alone. Then the mammogram and the T-Scan were
read adjunctively per the adjunctive scoring procedure,
which I will explain next.

In reading the T-Scan, the reader reviews the
i mge for each of the four inpedance paraneters, CAP(?),
CON(?), P1 and P2. You rule out any nornmal variance and
artifacts and then you note the findings. First, is there
asymmetry of the nipples? Second, you | ook for bright

spots. If it is an isolated bright spot, it is considered
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positive and given a 2.

It is givena lif it is equivocal, probably
representing a normal variant or artifact and a zero if
there is no spot. The conputer calculated a breast score of
1 to5 Now, in scoring the mammograns, the reader was
instructed to assign a score of 1 to 5 to each breast and to
note the location of the finding as on the hour of a clock.

These are the different |evels of suspicion and |
will explain themfurther. Level of suspicion 1 was
negative. It corresponded to O percent probability of
mal i gnancy or to both of the ACR BlI-RADS 1 and 2 scores.
Level of suspicion was benign. It was assigned by the
reader of alnost certain of a benign finding; that is, a
very | ow probability of malignancy approxi nmately equival ent
to the ACR 3 score or the 0 to 2 percent nalignancy range.

Level of suspicion 3 was probably benign. It was
equivalent to the Iower portion of the ACR 4; that is, the
portion with the probability of malignancy from2 percent to
approximately 50 percent. Level of suspicion 4 was probably
malignant. |t corresponded to the portion of the ACR 4 with
the probability from50 percent to the division between ACR
4 and ACR 5 on the probability access.

Level of suspicion 5 was highly suggestive of
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mal i gnancy. It was equivalent to the ACR 5 score and
al t hough not formally defined, it was typically in the range
of 75 to a hundred percent.

Now, the adjunctive reading and scoring. The
first stepis to review the manmmogramin the vicinity of the
T-Scan finding and update the manmographic score if there is
a new focal finding. |If the mammogram has no focal finding,
t he adjunctive score equals the nammbgram score and the
adj unctive score is conplete.

| f the mammogram has a focal finding, you proceed
to step 2. In step 2 we ook at the T-Scan. If there is
ni ppl e asymretry, then either side is considered abnorm
and would be a match with the mammogram finding. |If there
i s mamogr aphi c abnormality in a corner of the breast in one
of the outer quadrants, then if there was a T-Scan
abnormality in any of the 1, 2, 4 or 5 boxes, then that
woul d be considered a nmatch

| f there was a manmogram abnormality on the side
of the breast, either nedial or lateral, if there was a
T-Scan abnormality either on that side or in the mddle row,
then that would be considered a nmatch. |f the nambgram
abnormality was in the mddle of the breast, that is, behind

the nipple, then any of the different sectors of the T-Scan
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woul d be considered a match

The score, the adjunctive score, was increased by
one if the T-Scan has one or nore spots in the vicinity or
ni ppl e asymetry; that is, the adjunctive score woul d equal
t he mamogram score plus one, with a maxi numof 5. The
score was decreased if the T-Scan had no spots in the
vicinity and no nipple asymmetry. The adjunctive score
equal ed the mammogram score mnus 1 with a mninumof 1.

The score was unchanged if the T-Scan is equivocal
inthe vicinity. Then the adjunctive score equals the
manmogr am scor e.

Finally, a positive was considered an LOS of nore
than 2 and the patient would be nanaged with biopsy. A
negati ve was considered an LOS of 1 or 2 and the patient
woul d be managed with routine or short termfoll ow up

Now | would like to show you a few cases. These
are bilateral oblique(?) views froma manmogram This
patient had a pal pable mass in the right retro areol a
regi on, which would be generally this area. There really is
no focal mass there, maybe a suggestion of a nodul e or
abnormality here. But, of course, a mass m ght be obscured
by the surroundi ng dense tissue.

On cranial caudal, there is no suggestion of a
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focal mammographic abnormality. This patient had a T-Scan
and there is a very hot spot at the 12 o' clock position in
the sanme breast, which corresponded to the pal pabl e nass.
The pal pabl e was exci sed and represented an infiltrating
ductil e carcinoma.

The second case, there is a nodul ar abnormality, a
nodul ar density in this region on the nedial |ateral
oblique, which is actually lateral in the left breast on
T-Scan. No focal abnormalities were noted. Therefore,
there was a negative T-Scan. This abnornmality was core
bi opsi ed and represented a benign introductile papillom

The third case, there is a nodular density in the
outer aspect of the --

DR. KOPANS: Can | just interrupt? Can you just
go back to the last T-Scan? Wat do you do with the bright
spots that are on the T-Scan there? | know you didn't want
to be interrupted. | apologize for that, but the bright
areas in the --

DR. ROSSMANN: These are rib artifacts and when
you are trained to use them when they occur during the edge
and they are kind of fuzzy | ooking and this would be a
perfect place for rib artifacts. Al so, when they are very

linear looking like this, it tends to be rib artifacts.
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DR. KOPANS: What if the lesion were out laterally
near the ribs, how would you --

DR. ROSSMANN: Usually it is nore focal and
bright, sort of |like the one I showed you in the first case.
In this case there is a nodular abnormality in the |ateral
aspect of the left breast. Actually, it is upper outer
guadrant. It is best seen on the nedial |ateral oblique.
The T-Scan, again, was negative.

Again, these are sonme rib artifacts. They are
very common in the outer aspect in the peripheral quadrants.
You al so have to realize that we are reading both CAP and
CON and P1 and P2 and we are not showi ng you Pl and P2,

t hough they all ook |ike the bottom

DR. SMATHERS: Can | ask a question? The nipple
di fferences appear to be substantial here and, yet, you are
not reading that as a difference.

DR. ROSSMANN:. W have a special screen that we
read for nipple abnormalities and that is actually the first
thing you do in the exam It is actually button No. 1 above
there. And then you get a very nice, clear picture of the
ni pples and that is how we read the ni pple asymetry.

Anyway, this was core biopsied and represented a

fi ber adenoma. The | ast --
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DR. KOPANS: How was that |ast one graded based on
t he mamogram do you know?

DR. ROSSMANN: | am sorry?

DR. KOPANS: How was the |ast one graded based on
t he mamogram LOS?

DR. ROSSMANN: On the LOS? | think it depended on
who rated it.

DR. PEARLMAN: | believe it was a 3.

DR. ROSSMANN: | think it was a 3. And went down
toa 2. That is right.

The reason the patient went to core biopsy is the
patients were managed with a -- by the center clinically and
then they were read afterwards in a blinded fashion. So, it
didn't interfere with the care of the patient. It didn't
change the care of the patients.

This is the last case. There is a nodular density
in the nedial aspect of the |eft breast, probably in this
area. The T-Scan was negative. This is, again, a perfect
exanple of rib artifact along the edge like this and contact
artifact here. You often tinmes get that by the nipple,
where the areola neets the regular breast tissue, breast and
ski n.

So, this was considered a negative T-Scan and this
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went to core biopsy and was fibrous cystic changes.

DR. PEARLMAN: Can | just enphasize this? It was
negative on the left breast in particular.

DR. ROSSMANN:  Yes.

Thank you.

DR. PEARLMAN: Thank you, Dr. Rossmann.

Now, understandi ng how t hese were read, what were
the results that we obtained, we would like to invite our
next speaker, Professor Ral ph Buncher of the Departnent of
Bi ostatistics and Epi dem ol ogy fromthe University of
G nci nnati Medical Center.

Prof essor Buncher was the statistical director of
this study. And as | nentioned, the University of
Cincinnati Medical Center was our independent statistical
center for the study.

Pr of essor Buncher.

DR. BUNCHER: Good afternoon. | am m ssing ny
class, so this is the best | could do.

These are the results that we had in the study
that you have read about, but | wll take you through.

There were a total of 2,456 enrollees. O these,
882 were in the biopsy category and of those, the criteria

that Dr. Pearlnman tal ked to you about were net by 481
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i ndividuals. Those 481 individuals produced bi opsy readi ngs
on 504 breasts. There are 23 that are in there with both
breasts.

The ot her side, the screening group, 1,094 net
those criteria and of those, a group of 264 were selected to
be cont enporaneous wth the other patients and that supplied
528 breasts that were used in the study.

We have tal ked about the panels. These are the
panels. There were the U . S. A panels, the French and the
| sraeli panels. Each panel consisted of biopsy cases that
are positive and negative, plus screening cases to
suppl enment and to provide nore negative findings so that the
readers did not know what was to be there.

There were a total of 359 individuals and fromthe
US., 386 fromother countries and a total of 745 persons,
wonen, and, therefore a total of 1,490 breasts that were
studied. The age distribution covered a wide range with
about 45 percent of the wonen bel ow the age of 50 and the
ot her 55 percent of the wonen above 50. W attenpted to get
all ages that were appropriate.

The tunor size distribution, again, sone 45
percent of the cases were a centineter or |less. The other

55 percent were larger than 1 centineter. About 45 percent
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of the wonen had a pal pabl e nass and the other 55 percent
di d not.

Sorme 45 percent were prenenopausal and 55 percent,
approxi mat el y, postnenopausal and about 20 percent of the
wonen were on estrogens with the others not on estrogens.

Now, when we get to the results, these are the
mamogram results for the people who were actually positive
in biopsy. You see the readings of the | evel of suspicion
scale. You see then when T-Scan was used in the adjunctive
node, the change in the distribution in these positive
cases, there is a deci ded novenent towards the nore
positive. Mst of the change, of course, is this plus 1
So, many of these 4s becone 5s.

The key that we are discussing this afternoon is
primarily the indeterm nate cases. Those are those that are
designated in the LOS 2 and 3 category. It is these cases
originally. And if you look at the ratio of 3 to 2s, you
can see that for these positive cases, the ratio of 3 to 2s
has clearly gone up, thereby indicating that nore of the
positive cases are picked up by the T-Scan in the adjunctive
node in conbination with the manmography.

When one gets to the negative cases, the

conplenentary picture is found. Here is the distribution of
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t he mammogr aphi ¢ reads, a sizeable nunber of 3s in these
cases that were found to be negative, a shift in the
di stribution, noving themto the | ess positive side and,
again, the 3 versus 2 in the readings in the adjunctive
node, there is considerably nore 2s than 3s; whereas, in the
readi ng i n mammogr aphi ¢ al one, there are considerably nore
3s than 2s, again, indicating a novenent towards the nore
accurate readi ng.

The results that you have seen in your materials,
there are 504 breasts total; 179 positive, 325 negative, and
we get the typical screening results of sensitivity and
specificity. The sensitivity goes up a little bit. The
specificity goes up to a considerable extent in this whole
body of data and the -- we will show you sonme P val ues
af t erwar ds.

The U.S. cases alone reflect essentially the sane
pi cture. The nunbers of sensitivity and specificity are
conparable in the U S. cases, as in the total group
therefore, inplying that both the U. S. and the non-U.S. have
essentially the sane results.

Statistically what we are | ooking at here is the
question of the off-diagonal terns, the terns in which the

two groups disagree. |If they are both positive or they are
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both negative, they don't provide us with any information
about which one is better and it is the better question we
are asking here.

As a way of putting this nore sinply, the positive
cases are a win for the adjunctive read if they are up here
inthis cell, i.e., found to be positive by adjunctive
negati ve by mammogram and a | oss in the conparable off-

di agonal turn. In the biopsy negative cases, it is the

ot her way around and these are wins for adjunctive and

| osses. And, so, we are presenting the results in ternms of
wins and losses. It just seened sinpler than to try to keep
track of which is positive and which is negative at any

gi ven nonent.

Wn is good for adjunctive read. Loss is bad for
adj unctive read.

When we put out the total record of the five
| evel s, the key boundary is where the strong line is drawn.
So, all of these cases -- and these are the positive cases
-- all of these were positive in both nodalities. These
were negative by both nodalities. So, it is the off-

di agonal terns that are of interest.
W see a total of 16 cases that are, quote, w ns

for the adjunctive node and eight |osses. |If one restricts
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the attention to just the interdetermnate to 2s and 3s,
t hen the nunbers becone 15 and 8.

The eight cases are detailed for you in the
materi als you have and in several of those cases it was an
error in that the rules were not followed. The vision was
correct. The observation was correct, but then when the
mat erial was recorded, it was not recorded correctly and
that is what |led to about three or four of those errors.

The negative cases, again, we turn ourselves
around, these are all -- these are the ones that are
incorrect -- let's just say it this way -- the off-diagonal
terms are here and it is the 69 cases that are wns for the
adjunctive read. There are these 32 that are | osses for the
adjunctive read. So that when we | ook at the total of these
132 cases, there is a net loss of or a net reduction of
unnecessary biopsies of 28 percent. All these wonen were
sent to biopsy.

So, if the adjunctive read had been node, then 28
percent fewer wonen woul d have gone on to biopsy. They
coul d have been foll owed and not bi opsi ed.

It is, of course, inportant that no individual is
contributing too much to this sets of differences and, so,

we have given you a letter that indicates the readers here
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-- and there are a couple of readers that are in there twce
and one that is three tinmes and what we find is in terns of
the wins, there tends to be a spread of those w ns and not
any single person that dom nates that field.

In the negative cases, again, we see that
virtually every individual that is reading has an inproved
set of read on those cases and, in fact, with each of those
peopl e woul d send nore people to be followed up and fewer to
bi opsy had the adjunctive nmeans been used.

This | ast reader down here, the anonynous Dr. J,
you will note, did a particularly poor job and this reader
managed to get very bad results conpared to everybody el se.
Sone woul d contend that this person would be an outlier,
statistical outlier, and throw that person out of the
consideration. Had one done that, this 21 and 16,
subtracting these nunbers, becones 18 and 2, i.e., that
woul d be a trenmendous win for the adjunctive.

| ama purist. So, we didn't do any such things
and we also left all eight of the cases in on the positive
side that would have gone the other way, three or four which
were explained. But, again, let's leave all the cases in
and do the analysis with all the materials regardl ess of why

or wherefore.
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This takes us down to the indeterm nate cases, the
i ndeterm nate cases being the LOS 2s and 3s. And you can
see that there is a clear statistical advantage in both the
-- in the specificity for all of the LOS cases, whether it
is all of the cases or just restricted to the U S. data.

When we subdivide by various factors, you see
that, again, we can |ook at the under 50 and the over 50.
There appears to be a m stake that was in your book. And
you will see two things. One, the specificity is
statistically significant in both the younger than 50 and
t he over 50.

And, interestingly, that in the under 50, the
sensitivity is statistically significantly inproved. That
observation is then found when we | ook at prenenopausal and
post nenopausal , where, again, there is a statistically
significant finding of sensitivity in the prenenopausal
wonen. So, one believes that for the younger wonen, the
under 50 wonen, there were two advantages, just both the
sensitivity side, as well as the specificity side.

In terns of size, again, we have divided the group
into those tunors that are less than 1 centineter, those
that are greater than 2 centineters and those that are 1 to

2 centimeters. And there is a consistent pattern of
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i nprovenent in the specificity. The sanple sizes get snal
on certain nunbers of these. So, the statistical
significance starts varying at that point.

In terns of the non-pal pabl e and pal pabl e, again,
the results are conparable in ternms of findings of the
adjunctive read for the specificities and sensitivities.

In terns of breast size, again, the results are
roughly conparabl e regardl ess of breast size in the
adjunctive read. You mght note that the changes or the
differences are |arger in the mamographic read. The
mamogr aphi ¢ read appears to be a little nore sensitive to
Si ze.

The no estrogen and estrogens, the smaller nunber
of estrogen group, there is statistical significance in the
no estrogen group, not in the estrogen group.

Once in ny good past, | got involved in the first
multi-center study of CT scan against radionuclides and it
was a wonderful study because there is a wonderful shift in
the ROC curve. We were |looking for brain tunors. And there
is a decided shift in the whole ROC curve.

Wen there is a decided shift in the whole ROC
then one says this new nodality should replace the old

nodality. That is exactly what happened in the world of CTs
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and radionuclides. W are in this case not in that
situation. W are in a situation where all that is being
described is an increase in the indeterm nate cases, in
these cases in the mddle of this ROC curve where with --
let's put it this way -- there is a decided inprovenent in
specificity without a loss in sensitivity; in fact, with a
slight gain in sensitivity, but, again, a decided increase
in the specificity of the cases at that stage.

So, in conclusion, what the statistical analysis
seens to showis -- and we didn't show you the data for
this, but the T-Scan detects the cancer better than chance.
That is a sort of requirement. The adjunctive T-Scan
mamrogr aphy conbi nation then is clearly better than -- has
better results than manmography al one and the patients that
can benefit are those with an indetermnate LOS 2 and 3 and
that such factors as age, nenopause and tunor size have not
been shown to affect the results.

Thank you.

DR. PEARLMAN:  Thank you, Dr. Buncher.

Qur next speaker will be Dr. Scott Fields and he

DR. HALBERG | know you had asked us to hold

guestions until the end. WII anybody be addressing in the
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upcom ng tal ks what happened to -- you know, you start out
with 882 patients and went to 481 that you used. WII| you
be sort of discussing how you got those nunbers?

DR. BUNCHER: Sure. Let nme say that right now.
The 881 were the wonen that had a T-Scan exam nation. The
requi renent was that you had to have a mamogram t hat was
within 12 weeks of that T-Scan. In other words, if you were
going to surgery froma mammogram that was 13 or 14 weeks
old, then you were not eligible.

So, the only wonen that were dropped out of the
study were the wonen that did not fulfill the requirenments
of having a conplete T-Scan exam nation, a conplete
mammogr am and have the conplete -- and the biopsy, of
course, and, so, other than that, every woman that had that
conbi nati on was there.

DR. HALBERG Al npst half the wonen fell out.

DR. BUNCHER: Sure, because they didn't have
conpar abl e manmmograns at that point.

DR. KOPANS: Didn't the protocol require that they
have a mammogram si nul taneous with the T-Scan or not?

DR. PEARLMAN. Yes, indeed, they did. The problem
was that many of these centers had difficulty retrieving the

ori ginal mammograns and when we finally got to read them
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sone year |later or eight nonths |later, many of the biopsy
patients had taken themw th themin their foll ow up
treatment and it was difficult to retrieve them W nade
maj or efforts to do so.

DR. HALBERG  Because there were |ike 178, |
think, that were --

DR. PEARLMAN: No, there were about 380 out of the
total. Alnost all of themwere m ssing mammograns. That
was the reason why they weren't included.

| just want to introduce Dr. Scott Fields, who is
director of radiology at the M. Scopus(?) canmpus of the
Hadassah Hospital in Jerusalem Dr. Fields is both a
participant in the study and a reader, as well, and a
clinical user of the T-Scan in the intended use node.

And he will be speaking to the use of the machine
in the recomended node of usage, which is what they are now
doi ng at the Hadassah Hospital.

DR. FIELDS: Good afternoon and thank you.

| think I am al so supposed to tell you that
TransScan is paying ne for ny tine and expenses.

| did participate in the study and since the
conclusion of the study in the late spring, | have been

using the T-Scan in an adjunctive node on the indeterm nate
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patients. | use this in an adjunctive, targeted node, where
| can use the examination optimally. | can position the
patient any way that | like. | can position the breast away

fromany artifact of the skeleton or | can conpress the
breast in any way | want.

| do an anatom cal node predom nantly and | try to
cone up with an answer on the indeterm nate | esion.

| am going to show sone slides, just sone typica
cases, sone interesting cases. | don't knowif they are
going to show, but there are sone mcrocalcifications up in
her e.

| don't know if they show up in here, but they are
in this area of density. There are a few
m crocal cifications. This was the T-Scan show ng an area of
I ncrease, capacitance and increased conductance in that
area. This was a ductile carcinoma in situ.

This was a case that | brought along just to show
that we can have good depth resolution. This was a
noderately fatty breast, noderate size breast, with a snal
| esion close to the chest wall and we are able to see this
lesion quite well with increased conductance. This was a
ductile -- this was an infiltrating ductile carci noma

Thi s case --
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DR. KOPANS: Can | just interrupt you quickly on
t hat ?

DR FIELDS: Sure.

DR. KOPANS: On the manmmogram the |esion was in
the center of the breast. How did you nove the breast so
that on the T-Scan it is in the upper outer quadrant?

DR. FIELDS: Well, the breast is quite nobile,
especially when we press with this probe. As you saw on the
area, we can push -- when you push the breast on this probe,
it doesn't exactly correlate. It is nore |ike a regional --
it doesn't send a one-to-one spot correl ation.

DR. KOPANS: Have you done any study where you put
a needle in under T-Scan and then confirmed it with the
manmogr anf

DR. FIELDS: No. W don't at the tinme have a
T- Scan needl e bi opsy device, although that is being worked
on.

There are a few mcrocalcifications right up in
here. They are up here in this area. The T-Scan was
negative. This was a case of fibrocystic disease.

This woman had a | unpectony about a year ago, a
year prior to her -- to the study. She cane back for a

foll owup study and she had an area of increased density
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Wi th sonme distortion

Here it is on the nedial lateral oblique. The
T- Scan was negative for both breasts. This was on biopsy a
post - bi opsy scar.

Thi s woman had sone fullness in the axillary tai
of her right breast. Difficult to depict all that area on
the cranial caudal view. The T-Scan was conpletely negative
inthat area. W elected to followup this patient and she
has now conme back for her six nmonth foll ow up mamogr am
wi t hout any significant change in her mamography.

Just a cranial caudal view and she has not had a
bi opsy.

What | would |like to show now is the flow chart of
how I think -- how we use the T-Scan at Hadassah Hospital at
M. Scopus. W don't exam ne patients that are equivocally
benign or normal. W don't exami ne patients that | think
are alnost certainly benign with an extrenely |ow risk of
mal i gnancy. W don't exam ne patients that are probably
beni gn or al nost certainly benign.

VWhat we do exam ne are the indeterm nate cases.
Those are the ones where | amnot sure | should biopsy or
shouldn't biopsy. | amsitting on the fence. | use the

T-Scan information to help nme decide should we biopsy this
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patient or should we not biopsy this patient.

This is the area where the data fromthe study
shows that there is useful clinical information in these
patients. You will notice that | don't have LOS scores
here. | don't use the LOS score in an adjunctive node, in
the clinical node. W have to decide each patient
individually. W use all the data, as opposed to the study,
which we are only given the T-Scan frontal view and the fore
Vi ew manmmogr ans.

We use all the data we can -- | can use
conpression views or ultrasounds or whatever | have to help
me to get into this -- to help ne decide in which category
the patient really belongs and | exam ne these patients
where after all the information the -- | amstill undeci ded
and | think that the T-Scan provides useful information in
this category.

Thank you.

DR. PEARLMAN: Thank you very much, Dr. Fields.

| would like to invite our next speaker, Dr.
Thomas Julian, who is the assistant director of the Division
of Surgical Oncology at All egheny General Hospital in
Pittsburgh, Pennsylvania, to speak to the inplications of

all of this for patient nmanagenent.
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Dr. Julian.

DR JULI AN Thank you. Good afternoon.

Just a little bit about nyself, at the -- we were
one of the participating centers and | practice as a surgeon
in the large multidisciplinary breast clinic, which
participated in this trial for the FDA. M tine and travel
are being conpensated by TransScan for the purpose of this
presentati on.

As has been presented today and in the PVMA the
T-Scan is a safe device. There are no reported
conplications. As has already been noted, the T-Scan can
detect cancer better than chance. The adjunct T-Scan
mamogr aphy score is better than mamography al one in those
groups that have been analyzed. And in indeterm nate
patients, they all seemto benefit regardl ess of age,
menopause, tunor size.

It is felt that the potential |ikely use of this,
as has been outlined by Dr. Fields, may result in better
results than in the restricted blinded study that is
present ed today.

Certai n advant ages, which nmake the potential use
of the T-Scan in the clinical setting exciting are those

findings of 48 percent fewer m ssed cancers in the | ess than



166
50 year age group. Also, there was a 20 percent fewer
negati ve biopsy rate, which was al so significant.

I n those equivocal mammograns, it was noted that
27 percent fewer negative biopsies could have been perforned
and this was highly significant.

Potential T-Scan applications, therefore, seemto
be in the area of indeterm nate cases, where there tends to
be a trend for nore positive biopsies for malignant
findings, where there can be a decrease in the negative
bi opsy rate, which, again, was highly significant.

Additionally, this may be especially useful in the
age group |less than 50, which can be particularly vexing in
t he di agnosis of breast carcinoma by manmogr aphy.

Utimately, the T-Scan could help in the decision process
for biopsy versus follow up

The T-Scan adjunctive test has benefits when one
tends to conpare it to -- or potentially benefits when it is
conpared to a biopsy. Again, in the |less than 50 year age
group, there is an increased sensitivity and specificity.

It has the potential to decrease manmographi ¢ postoperative
changes that foll ow open surgical biopsies, which can
conplicate followup. It offers no traunma. It can avoid

t hose postoperative conplications that we do see in open
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procedures, such as infection, hematonma and pai n.

Qobvi ously, the enotional stress is less. Even the
m nor cosnetic deformties that mght foll ow a benign biopsy
could be elimnated, barring those that are obviously worse
cosnetic effects, which we do al so see.

Certainly, this can be perforned in a single
clinic visit when the marmogramis perforned. The ultimate
cost of this should be nuch | ess than an open surgical
procedure and ultimately we would |l ook into the fact that a
-- or would like to see the fact that a reduction in cost
could be realized in the overall health care system

Thank you.

DR. PEARLMAN: Thank you, Dr. Julian, for that
presentati on.

To concl ude our presentation, | would like to
speak about the take-hone |essons, the conclusions fromthis
study, fromthe clinical use, as outlined by Dr. Fields and
Dr. Julian and the clainms and intended use that we are
aski ng your approval for this afternoon.

We have nodel ed the inpact on patient managenent
using a popul ation nodel starting from25 mllion U S
screening cases and we can investigate this further, if you

wi sh, in the question and answer session. W have ai ned
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this at the indicated use, as defined in the wordi ng of our
i ndicated use we will give in a mnute.

We have incorporated what we believe to be a
conservative version of one of many scenarios that we have
nodel ed that represent assunptions based on the findings of
the study and in this nodel, it projects that there would be
sonething in the nei ghborhood of 6,000 cancers that woul d be
detected by the adjunctive neans that woul d have been m ssed
by mamrogr aphy al one; that is, 6,000 net.

And concomtantly with this, that there would be
sone 200,000 fewer biopsies perfornmed in the course of doing
this, representing a very significant savings not only in
cost, but in trauma to patients. | want to point out that
this nodel -- one of the reasons we call this conservative
is it reflects the nunbers fromthe study and not what we
believe to be the benefits of targeted use.

Just to put a word on that, in the targeted use
study that | nmentioned earlier in ny presentation that we
submtted to you as an -- | think that is an appendix -- by
Dr. Laver-Mskowitz(?) in Haifa, the sensitivity and
specificity are 80 percent and 74 percent respectively.

The T-Scan in this study by itself had about

70/ 50. So, that was the significant difference between a
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targeted study, where you have an idea of where you are
| ooki ng, and a blinded screening type of examread blindly.
And, therefore, we believe that in the targeted use node,
outlined by Dr. Fields, that the results would be even
significantly better, but even w thout accounting for that,
these are sonething like the results that m ght be expected,
al t hough any nodel, of course, can be debated.

The underestimation that | just nentioned rel ates
to the fact that you could not get an optim zed pl acenent of
the prove. There is no real time usage. This is a very
i nportant thing. Those of you who are sonographers
obviously are famliar with the inportance of that real tine
f eedback, seeing the image, know ng the positioning of the
probe, the position of the breast and so forth and know ng
where you are to rule out all kinds of artifacts. That is
true with this, too. This is a real tine systemand you
don't get any of that benefit fromthese frozen i mages
recorded by a blinded recording froma tech.

So, we have a lot of false positives in the study
that were sinply avoi dabl e by proper examtechnique in rea
tinme that would be the case if this were being done as we
are proposing it.

Al so, since they were standardi zed recordings,
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there were no high resolution recordings. These were all
what we call nediumresolution that were used in our
screening recording. So, that was not avail able either.

W had, let's say, noderate training for exam ners
and readers. W have a program of training that we use for
custoners outside of the United States today where the
product has begun to be marketed. This involves
significantly better and nore training than we were able to
do two years ago starting up this study. So that we think
that will al so have an inpact.

| also want to point out that we did not exclude a
single case fromthis study on the grounds of poor quality,
al t hough there were many. The only reason that we excl uded
a case was if it was inconplete, if it was m ssing a sector
or mssing a breast.

In real tinme use on the patient, you can adj ust
this as you go. This also would contribute to better
results that we got on the study.

Lastly, of course, this is a young technol ogy, not
young in terns of the scientific basis of it, but young in
terms of its experience as a commercial device. There are
many things that are going on that will lead to future

i nprovenents in this technol ogy that we expect to inprove
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its performance beyond this even today.

To summari ze then, the intended use for which we
are seeking approval is that T-Scan 2000 is indicated for
use as an adjunct to mamography for the detection of breast
cancer in wonen. The T-Scan 2000 provides the physician
wi th additional information, which may aid in distinguishing
cancerous |l esions frombenign lesions in patients with
indeterm nate findings and, thus, to aid in the decision
whether to refer to biopsy or to short termfoll ow up

Now, | understand that Dr. Sacks is going to be
giving a presentation shortly fromthe FDA and, fortunately,
we were privy to sone of that. Thank you very nuch for
providing that. And on review of that wwth him we have
added the follow ng precaution: that patients with
mammogr aphi ¢ or clinical findings, which clearly indicate
either short termfollowup or biopsy may not benefit from
the T-Scan adjunctive exam nation to the sane extent as to
patients who have indeterm nate | esions.

So, with that, | would |ike to conclude. Thank
you for your attention. W like to think that we are seeing
t he begi nning of a new and hopeful addition to the
armanent ari um of the nmedical community in the war on breast

cancer. W ask your consideration and approval of this
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today and we wi |l be happy to answer any of your questions.

Thank you very nuch.

DR. HALBERG  Thank you

Unl ess there are very pressing questions right
now, | think we may want to proceed on to Dr. Ganell's FDA
presentation and then ask all of the questions at the end.
| s that okay with everybody?

Dr. Ganell is the FDA's review team | eader for
this PVA.

Agenda Item: FDA Presentation of P970033

DR. GAMELL: Good afternoon. | am Paul Ganell,
the review team | eader

Today, we are discussing a device to aid in the
di agnostic work-up of breast lesions. Qur clinician, Dr.
Sacks, and a statistician, Stan Lin, will present their
review of the clinical studies used to support this
subm ssi on

Technol ogi cal issues, including those of safety,
wer e exam ned by the review team and do not require input
fromthe panel. These reviewers are available if you have
any questions in these areas.

A one volt electrical potential with discrete

frequenci es between a hundred and 20,000 hertz is applied
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between an el ectrode in the patient's hand, an array of
el ectrodes placed on the breast. The device records a
current into each electrode of the 16 by 16 array. These
array currents provide the information to produce an inmge
of the electrical properties of the underlying breast
tissue.

The density information, including nasses,
calcifications and architectural distortion seen on a
radi ograph is directly related to pathology. This has been
established through the extensive clinical experience of
many i nvestigators.

In vitro experinents in the literature denonstrate
the relationship between the changes in electrical inpedance
and cellular changes. This is not firmy established,
however, and is still the subject of ongoing research.

G ven the current state of the art, the clinical utility is
best established by a clinical trial.

These are the indications of use provided by the
conpany. The T-Scan 2000 is indicated for use as an adjunct
t o mammogr aphy for the detection of breast cancer in wonen.
The T-Scan 2000 provides a physician with additional
information, which may aid in distinguishing cancerous

| esions frombenign lesions in patients with indeterm nate
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findings and, thus, aid in the decision of whether to refer
to biopsy or to short termfollow up

The T-Scan 2000 is designed to be used in
hospitals or clinical setting by doctors, nurses or
techni ci ans properly trained by an authorized representative
of TransScan, Limted.

Dr. Sacks will be discussing the indications for
use as part of his clinical presentation. First, we are
going to hear fromStan Lin to discuss the statistics.

MR. LIN. Good afternoon.

| will discuss sone of the issues that | saw when
| did the review of this subm ssion

An outline of ny presentation is as follows: The
sponsor's analysis and results will be summari zed and t hen
will gointo briefly the original hypothesis for the study,
present to you sone results on the ROC anal ysis and sone
i ssues and comment and then end with a summary.

This slide here, you have seen much of it during
the sponsor's presentation. There were 882 bi opsied
patients and 1,574 not patients but cases, actually.
Dependi ng on the prospective criteria, sone of the cases
were excluded. There were 481 biopsied patients. Mst of

t hem had singl e biopsy, 458 of them 23 did have bil ateral
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bi opsy. So, if you take 458 single biopsy plus 23 tines 2,
which is 46, you get 504 biopsied breasts. That fornmed the
primary analysis data set for this study.

The screening patients, they were used primarily
to blind the reader when they did the image readi ng.
Included in this 504, as you have seen, there were 179
mal i gnant cases and 324 benign breasts. One of the things
that I noted in nmy review was that there were 32 percent of
the cases had LOS 1 or 2, which are the benign readi ngs on
the mammogram | think Dr. Sacks will have sone insight
into that issue.

This slide you have already seen fromthe
sponsor's presentation. The only thing |I can add is that
for LOS 3, it is defined to be probably benign and al so
defined to be significantly greater than 50 percent chance,
but | ess than 98 percent of the ACR Bl -RADS for being
beni gn.

This slide here shows one of the sponsor's nmain
results. By dichotomzing the LOS into test positive and
test negative, that is, to biopsy or not to biopsy, the data
can be made to show an inproved sensitivity from about 39
percent to 51 percent and the sensitivity from 82 percent to

86 percent.
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The difference in sensitivity was not significant
and when you apply the Metmar test with the specificity, you
result in a P value of .0003. But let's |look at these
results a little nore.

The protocol has sought to show a sensitivity in
the range of 80 to 85 percent and a specificity in the 70 to
80 percent. What the data showed is that the sensitivity is
both for mamrography al one and the adjunctive use of
mamrogr aphy, plus T-Scan, achieved this range here.

However, neither of the specificities achieved the expected
range of 70 to 80 percent.

Now, it m ght be argued that TransScan was not
used precisely the way they woul d be used in practice.
However, whatever that m ght be, you would have affected
both the sensitivity and specificities.

Al'so, in the protocol, it is stated that the study
woul d i ncl ude about 200 proven benign cases to provide a
confidence interval wwthin 6 percent in the estimtion of
specificity. Again, this is assuned to be in the range of
70 to 80 percent and that sanple size should be able to test
the hypothesis to better than -- to |less than .01.

The point here is that the actual sanple size is

325 for the study, was quite a bit nore than the 200 pl anned
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and when that happens, it has the effect of increasing the
observed statistical significance. Actually a sinple
al gebraic calculation wll show that if one had designed a
clinical trial with the significance |evel al pha and a
sanpl e size n, say, and then holding everything el se fixed,
but doubling the sanple size, you would have the dramatic
effect of increasing the significance |evel by orders of
magni t ude.

That is still true if you increase your sanple
size by 60 to 65 percent and that if you started out with a
smal | significance |level, such as this, the effect is nore
dramatic. So, therefore, we can summarize to say that the
specificity had not achieved the expected range for this
study and that sonme of the effect that you have seen in the
smal | P value, .0003, can be due to a |arger sanple size
t han pl anned.

This slide here shows the other main results that
t he sponsor had provided. By dichotom zing data again,
according to 3, 4, 5 versus 1, 2 LCS, and restricting to
those manmmo LOS 2 and 3s and calling these now only the
indeterm nate cases -- there are 273 -- the data will show
the sensitivity goes from60 to 74 and specificity goes from

41 to 57 percent.
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Again, if Metmar's test is applied, you would get
a P value again precisely of .0003. But notice that | have
not put it down on this slide because | wanted to cone back
and make a comment | ater.

Just sone comments here. The program never
defined the indeterm nate cases as those with mammo LCS in
2. In fact, it clearly defined the indeterm nates as those
with mammo LOS 2, 3 and 4s. The protocol never specified
the cut point for sensitivity and specificity cal cul ations.
That is the business of 3, 4, 5 versus 1, 2.

| amnentioning this because for statistics to
wor k properly, the rules and procedures used for a clinical
trial needs to be clearly defined in the protocol because
they really formpart of the overall hypothesis. Now, only
|ate | ast week did we receive a fax fromthe sponsor stating
that the dichotom zation rule was not stated in the protocol
or in the reading instructions to the readers because of
clerical error.

Now, the reason why the dichotom zation rule was
not stated in the protocol m ght be due to the fact that it
was not to be part of the primary hypothesis and, therefore,
adequate attention wasn't paid to it at the protocol stage.

This slide here shows what was the primary
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hypot hesis in the protocol. Throughout the protocol, it
said that T-Scan when conbi ned with mammographi ¢ findi ngs
adj unctively inproved the ROC accuracy of cancer diagnosis
beyond that of indeterm nate manmography; that is, manmogram
LOS 2, 3 or 4 in patients referred for biopsy.

So that when you look at this thing here, two
things stand out. The one, the prinmary hypothesis was
really on the ROC and that it was to be with those LOS cases
2, 3, 4 on the mammogram

| f one would anal yze the results, one should not
really just disregard what was the primary hypothesis. The
primary hypothesis was on the ROC, was not only stated in
the protocol, but also supported by the trial design. The
LOS, as you have seen displayed before, were designed to
study ROC curves, the receiver operating characteristic
curves.

If only sensitivity and specificity were to be
conpared, then it would seemthat the ACR Bl -RADS action
deci sion rul es woul d have been adequate for the study.

Before | show you the results on the primry
hypot hesi s, |let ne show you the ROC anal ysis for the whol e
data set.

DR. KOPANS: Can | just ask a quick question?
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Are you suggesting that the cut point was a
retrospective decision and that can introduce bias?

DR LIN Well, what | was saying is that we
received the information fromthe sponsor stating that it
was there. It wasn't included in the wite-up, but it was
i npl enmented during the trial.

DR. KOPANS: But does that introduce bias if --
let's say it was a retrospective stratification? Does that
alter the results?

DR LIN M viewis, as | said, for statistics --
if you want statistics to work properly, things that you do,
you go through procedures and they should be clearly
identified in the protocol.

DR. KOPANS: Prospective.

DR LIN  In the prospective.

DR. ALAZRAKI: Can you go back to your slide where
you gave the LOCS 2, 3, n equals 273, when you showed the

change in sensitivity and specificity? Could you go back to

t hat ?

DR. LIN. That is the LOS 2, 3 cases, Yyes.

DR ALAZRAKI: Yes. But these nunbers on this
slide are correct. Is that correct?

DR LIN: These nunbers down here are based on if
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you restrict your cases to mammo LOS 2 and 3 only, then
t hese are the nunbers you get.

DR. ALAZRAKI: And that is correct. That is
accurate, right?

DR. LIN. These are accurate nunbers.

DR. ALAZRAKI : Ckay.

DR. LIN. This is an ROC analysis on the whol e
data set, neaning that all of the 179 malignant cases and
325 benign cases. This analysis was done according to the
software Korac(?) 2, devel oped by fol ks over at the
University of Chicago and led by Dr. Charles Metz(?). It is
a well-known software for this sort of thing.

As you will note that the curves cross between
mamogr aphy al one and t he adjunctively used manmography pl us
T-Scan, they cross and they are under the curves were not
statistically significant different.

Now, the protocol stated that for testing
adj unctive use with indeterm nate manmograns, cases wth LOS
1 or 5 may be excluded from conpari son or conbination with
T-Scan. This is another place that they clearly said that
the case were to be 2, 3 and 4s.

If we restrict to our cases to mammo LCS 2, 3 and

4s and | ook at the enpirical ROC plot, you will have for
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mammogram 1, two internal points and for the adjunctive use
of the mammography and T-Scan, you wll still have four
i nternal points.

I f we analyze this ROC according to Korac again,
this is the result according to Korac. You see again that
the two curves cross and mammo is the square 1 and this
other one is the adjunctive use of device. The curves cross
and the error under the curves are not significantly
di fferent again.

Therefore, the primary hypothesis failed to be
substanti ated and when the curves cross and the errors under
themare not different, then it beconmes difficult to pursue
further because when the primary hypothesis fails, one
usual ly hesitates or don't do -- pursue the secondary
hypot hesi s, especially not for confirmatory purposes.

That seened to be the case in front of us. Just
for information purposes, | dichotom zed according to the
way it was done before into positivity and negativity by
| ooking at the cases 2, 3 and 4 and there are 297 with 118
mal i gnant cases and 279 beni gn cases.

You, again, get an estimation within this subgroup
now, subset, a sensitivity of 76 percent to 88 percent. And

that difference is not statistically different. And, again,
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the estimate in this subset of the specificity of 33 percent
to 46 percent. Now, note that these two nunbers are smaller
than the nunbers if you | ooked at 2, 3 only, and those
nunbers were 41 here, 57 here.

Ckay. Again, | have not put down the P val ue
here. In fact, if you do the Metmar's test, you again get
precisely the sane P value of .0003. This next slide goes
into the Metmar's test.

Ckay. Because the primary concern is always
specificity, so | have shown on this page all the negative
cases. As Dr. Buncher pointed out earlier, for Metmar's
test, the nunbers of concern are in this corner here and
this corner here.

For the test, it really doesn't matter what you
had over here. Ckay. But |ooking at these corners here and
here under mamogram LOS 4 and 5 zero, zero zero and there
is a zero here, all zeroes over here. So, if you restrict
to any subset according to manmo LGS, let's say 2, 3, when
you do the test, 69 goes in and 32 goes in. |If you |ook at
2, 3 and 4, the nunber that goes in is 69 versus 32 and you
can do 2, 3, 4, 5, 1, 2, 3, 4, 1, 2, 3, 4, 5, the whole set.
The sanme nunber goes in. That is why you get the sane P

val ue of .0003.
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Now, any one of those is a subset, any one of
t hose di chotom zed data, and, therefore, it seens that when
one tries to attach a P value to any of the conparisons,
care should be exercised. Sone caution is to be exercised.

DR ALAZRAKI: Are you suggesting then that maybe
that particular test is not appropriate here?

DR. LIN. The test is appropriate but the thing is
that the things you want need to be clearly identified in
t he protocol because in this case it is just not clear to ne
what to nmake of it because no matter how you cut the
subsets, you get the sane thing.

Ckay. Just one or two comments and then | w |
cone to ny concl usions.

| just wanted to add one thing to the | ast slide.
The P val ue of .003, when you try to attach a significance,
statistical significance, to the conparison of
specificities, remenber what | said earlier was that the
sanple size mght be able to explain sone of the extent of
that small P val ue.

Okay. Some comments here. Wiy rely on
di chotom zation if trial was designed with ratings such as
the LOS for this study? And that the ROC value is

di agnosting(?) nodalities wthout reliance on
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di chot om zati on of such data.

Ckay. Summary. The original intent of the
protocol was to show the inproved ROC performance for the
adj unctive use of TransScan wi th mamography. As a result,
no specific conparison of sensitivity or specificity based
on the ROCs or dichotom zation of data was clearly specified
in the protocol.

The data fromthe study showed that the ROCs cross
and the AUCs were not significantly different between
mamogr aphy al one and t he adjunctive use of mammography with
TransScan. This statenent is true for the whole data set.
Every case is included or if you just look at the 2, 3 and
4s.

That concludes ny presentation. | think Dr. Sacks
W Il present sone clinical insight to sonme of the findings.

Agenda Item: Clinical Studies

DR. SACKS: Well, what | amgoing to try to do
here is present fromstill another angle, point of view,
much of what Dr. Lin was just tal king about and try to add
sone things to what the conpany's presentation showed. |
hope by doing it this way that those of you who don't wal k
around every day and ni ght dream ng ROC curves wll maybe

get a little nore insight in this additional way of | ooking
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at it.

Those of us at the Agency can't escape it. Wat |
amgoing to particularly spend tinme on is tal king about the
expected i npact on actual clinical practice and tal k about
the simlarities and differences between the conditions in
the clinical trial and those in actual clinical practice,
much of which the conpany has already outlined. And | just
want to come back and reenphasi ze those in sonewhat
di fferent context.

Now, first of all, the target population will be,
| think, a key area in which we are asking the panel's i nput
and asking for sone guidance in this particular area. | am
going to be stressing what this indeterm nate target
popul ati on consists of that we have heard about and
particularly we will be focusing on questions about how to
identify this particular subset of the wonen for whomthe
TransScan m ght be clinically useful.

Now, there is one key point here. |If what | say
nowis alittle less than clear, it should becone clear
| ater when | have sone nunbers on the screen there. But |et
me make this point to begin wwth. |If one were to just use
such an adjunctive device, any adjunctive device, to

mamogr aphy, on wonen who were bei ng recomrended for biopsy
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and use it only on such wonen and not on those who were
bei ng recomended to wait six nonths for followup for four
mont hs or whatever short termfoll owup, one would have a
probl em because the only thing that an adjunctive device
coul d possibly do there is to cause us to m ss cancers or at
| east delay their diagnosis, along with decreasing the
nunber of biopsies of lesions that turn out to be benign.

| never use the phrase "unnecessary biopsies" or
"benign biopsies.” That is a judgnent after the fact.
prefer to use the phrase "biopsies of |esions which turn out
to be benign."

So, there are going to be two segnents to this
target popul ati on, one drawn from each recommendati on, six
mont h fol |l ow up versus biopsy, and the thing that justifies
our conbining these two groups into a single target
popul ation is inter-reader and intra-reader variability.
That is, if | as a radiologist, readi ng mammogr aphy, readi ng
manmogr ans, were to assign a particular group of wonen,
whose mammograns | read to go to biopsy and anot her set |
woul d recommend six nonth foll ow up, another radiol ogi st
could cone in right behind nme, take that sane set of

mamrogr ans and would -- we know fromall kinds of studies

about inter-reader variability, would be reassigning a | ot
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of these wonen fromone group to the other and a third
reader would reshuffle still again.

That deals with the inter-reader variability.
Intra-reader variability is also a bit of a problem perhaps
not as large, but if | were to read those sanme manmograns a
month later, |, indeed, nyself m ght reassign a few of those
wonen.

But in any case, it is predomnantly the inter-
reader variability that justifies conbining these two groups
into a single target population. And this is sonething |
wll be comng back to again. It is very inportant to keep
in mnd.

Now, there is a difference between the trial
popul ati on and those for whom the device m ght prove
clinically useful in actual clinical practice and that is
that the statistics in the trial were done only on the wonen
for whom bi opsy was recomrended because the conpany want ed
to have a gold standard of pathol ogy, tissue histol ogy;
wher eas, of course, in actual clinical practice, sone of the
wonen, as | said earlier, it would be used on, who would
ot herwi se not be recommended for biopsy.

A difference in the trial conditions, the conpany

has stressed, correctly so, that the separated readi ngs of
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the T-Scans and the mammograns is very artificial. Anybody
who has done manmography and sonography, for exanple, knows
that you don't do an ultrasound on a breast |lesion that you
see on a mammogram or that is pal pable w thout having
know edge from the mammogram what quadrant it is in, what
part of the clock and help you hunt for this thing because
anybody who has done these knows that sonetines these
lesions are a little difficult to |ocate.

Well, the same thing holds with this very simlar
device in ternms of the way you maneuver it in your hand and
the fact that it is a live, real tinme examnation. So, that
artificiality, | think, the conpany correctly states
understates the effectiveness and that is sonething that we
need to keep in m nd here.

Now, | am goi ng to paraphrase the indications for
use. | think sone of this was witten prior to our nost
recent discussions with the conpany and the indications for
use that they gave you literally should be the ones that you
shoul d di scuss today and | have no -- this is not in
contradiction with those, but this spells it out in a
somewhat different way. And that is | amtrying to spel
out the two groups of wonmen who have to be put together into

the target popul ation.
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First of all, that the device is intended to be
used as an aid in distinguishing cancerous |esions from
benign lesions in patients whose mammograns are only
noder at el y suggestive of malignancy but whomit is thought
to be prudent to biopsy rather than wait six nonths for
foll owup. These we will recognize as the LOS 3 or the sort
of | ess suspicious portion of the Bl-RADS 4 category.

| will have a slide in a mnute that will outline
the differences between those two scal es because | want to
iron out any confusion there. That is sonmething that we
ought not to let be a stunbling bl ock.

Secondly, the other group, increasing the
suspi ci on and thereby hastening the diagnosis of cancers
anong | esi ons whi ch have manmographically relatively benign
characteristics and for which it is thought to be safe to
wait six nonths to repeat the mammogram rat her than biopsy,
these we will recognize as conmng fromthe LOS 2 category of
t he conpany or the BI-RADS 3 category.

The words here can be very confusing, and | only
put this up just for the sake of conpl eteness, but the next
diagramw ||l show us, | think, sonething that we shoul d keep
in mnd when we are trying to conpare these two scales and |

only took this diagramout of the PMA and it is conpletely
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consonant with the verbal description that was given by the
conpany today. But | think it wll help to have this.

Now, if we |look at this |ine here fromzero to a
hundred as a sort of suspicion line, in other words,
mamogr ans down here are those that are -- there is no
suspicion for malignancy and those up here, there is very
hi gh suspicion for malignancy, then the conpany's LOS scal e,
which | have on the top here as opposed to the BI-RAD scal e
on the bottom as was pointed out, the LOS 1 is just the
zero point; that is, typically benign findings on a
manmogr am

The LOS 2 is a very small region here that is,
say, in the 0 to 2 percent range of suspicion. That
corresponds, as | was saying, to the BlI-RADS 3 and, of
course, the BI-RADS 1 and 2 are both conpletely benign. The
only distinction between these is whether or not the -- the
two, is whether or not there is anything to remark on on the
mamogram such as a mass or calcifications, but which are
typically benign and the BI-RADS 1 is that there is
conpletely normal. There is absolutely nothing to conment
on.

Going to the other end here first, the conpany's

LOS 5 is roughly coincident with the BI-RADS 5 and it is in
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this mddle range, where the difference lies. O course,
for the Bl-RADS, scale 4 covers the rest. It is a multitude
of sins. It is alnost a catchall category other than the
hi ghly suspicious or hardly suspicious; whereas, the conpany
in order to have a scale that would lend itself nore to ROC
anal ysis, just divided that one Bl-RADS 4 category into two
categories, which ended up being called 3 and 4, with a

split sonewhere as they pointed out around the 50 percent --

3

GATSONIS: Can | interrupt for a second?
SACKS:  Sure.

GATSONI'S:  Wiere in the PMA is this?
SACKS: Page 6-2-26, is it? 29, 6-2-29.

DESTOUET: Dr. Sacks, | also have a question.

T 3 3 33

SACKS: Sure. Please interrupt ne because
thisis --

DR. DESTOUET: |In a standard mammogr aphi c factor,
at what point is the BI-RADS classification nmade on the
mammogran? |s it on the screening study or is it at the
fol | ow up?

DR. DESTOUET: Ckay.

DR. DESTOUET: M question is is the manmogram
portion also conprom sed by giving it Bl-RADS 4 before

addi ti onal views were done?
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DR. SACKS: That is right. The BI-RADS category
shoul d be assigned after any extra views are done and,

i ndeed, you know, some manmographers actually assign it
after an ultrasound may have been done, but it is the final

| evel of suspicion with all of the imaging and, yes, that is
absol utely correct.

That, indeed, beconmes one of the differences
bet ween the conditions and actual clinical practice and in
the trial where the blinded re-readi ngs were done by
radiologists in the trial, who had no other know edge about
t hese wonen, other than their age and, therefore, they are
| ooki ng nerely at mamrogr aphi c patterns when they assign
t hese nunbers.

DR. GATSONIS: So, this is described in the
anal ysis section but is not to be found in the protocol or
in the instructions for the readers.

DR. SACKS: This is correct and |l et ne just make
one poi nt about the protocol and that is that while it
wasn't present in the protocol that was submtted to the
FDA, the conpany has assured us that the cut point between 2
and 3, because this is one of several points | want to make
-- the cut point between 2 and 3, which is the sane between

3 and 4, where we nmake a decision commonly to recomend si X
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month followup when it is to the left of this roughly 2
percent area and recommend biopsy if it is anywhere to the
right of that is in standard manmographic practice in the
U S and that was in the instructions to the investigators,
but it is --

DR. GATSONI'S: Actually, it is not in the
readi ng --

DR. SACKS: Well, that may be. | am going -- when
| am done, | amgoing to let the conpany deal with that a
little nore, but we are willing to accept this as a cut
poi nt between six nonth followup and bi opsy because it is
in such standard practice in the U S in clinical practice.

DR. GATSONIS: Are you willing to accept that the
readers when they interpreted the scans had that in m nd?
This is the question they would have to deal wth.

DR SACKS: Well, let's hold that one aside and |
think that is a very inportant question. Okay? Let's for
the sake -- for the nonent, let's assune that is the case
and let's conme back to that |ater

DR. DESTOUET: | have another question about this
sl i de.

The nunber of cases that you have assigned to each

Bl - RADS category, as a general rule, Category 3 is the
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| argest category. Isn't that correct?

DR. SACKS: Oh, these are not neant to be
proportional to the nunbers of wonen in them These are
proportional to the |evel of suspicion on a 1 to 100 scale.
The nunber of wonmen in 1 and 2 is roughly 95 percent of al
wonen screened and the nunber in Bl-RADS 3 is sonething on
the order of 5 or 6 percent, 4 or 5 percent and then a snal
nunber fall in the 4 and 5 category. So, these are not
proportional to the nunbers of wonen. That is a very good
poi nt .

Anyt hing el se here before I go on? It is very
useful for us to have all of this anchored.

DR. KOPANS: | just want to reinforce, again, what
is being said and that is that it is not clear that the
readers weren't just given an ROC type analysis, which is
the five points and, theoretically, you distribute your
readi ngs across those five points. | couldn't find a place
al so where there was a mat ch-up between LOS and BI - RADS.

So, | think that needs to be clarified.

DR. SACKS: Okay. Let's hold that and conme back
toit. That is one of the things we want the panel's input
on.

Now, these are tables. You have seen these



196
before. It is the sanme figures that you have seen before
and they are in the PMA and | amgoing to use these tables a
| ot because | think -- there is no information on the ROC
curves that is not on these tables. It is just these
exhibit nore information explicitly and it is perhaps easier
to look at this way. Renenber, the top table is for the
mal i gnant cases and the bottomtable is for the benign
cases.

Thi s division, of course, into benign and
mal i gnant could not be made until after the fact of the

bi opsy results cane back. Wat was nade ahead of tinme was

whet her to assign a wonman to -- these are the manmo LGSs, 1
2, 3, 4, 5 -- whether to assign a woman to colum 1, whet her
it was going to be in one table or the other, colum 2. IN

ot her words, you could assign the colum ahead of tine by
| ooki ng at the mammogram but you didn't yet know which table
t he woman should go into until after the fact.

The way | have these shadings different, the |ight
shading -- | have just differentiated the three
recommendations -- light shading and LOS 1 normally is
normal , conme back for routine screening. Two is that nunber
of wonen who have a very | ow suspicion of cancer and for

whomit is felt safe to wait six nonths or so, short term
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foll owup. That is what has been referred to as short term
foll owup. And then everything to the right of this, this
whol e | arge area here are those for whom biopsy is
r ecomended.

Again, | have the heavy black line to cut between
six nonth foll owup and bi opsy and the nunbers at the
bottom the bottom marginal totals here are the nunbers of
wonen that fell into each of these colums. There were 13
wonmen with LOS 1, who turned out to have nalignancy and 37,
who turned out to be benign, but there were a total of 37
plus 15, 50 wonmen in colum 1 and so on and so forth for al
t he ot her col umms.

One other point | want to nmake about this -- no,
let's go on to the next slide and | et nme show you sonet hi ng.
In order to get a grasp on how the adjunctive scores, the 1
2, 3, 4, 5 conme out, it is useful to go through a little
exercise here. |If the device changed nothing, if it was --
i f the manmographi c score stayed exactly the sane, all of
t hese wonen, the 13 1s would be up here. They would all be
on the diagonal and there would be nothing but zeroes off
di agonal. So, the nunbers that are the marginal totals
woul d just be up here on the diagonal.

Bef ore you go, Bob, one nore point. If the device
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were correct every single tinme, that is, a hundred percent
sensitive to cancers in this case, everyone of these -- you
remenber, the adjunctive scoring rule is to add 1 to the
mamrogr aphic LOS. If you had 1, that is equivalent to
nmovi ng down one toward the floor. In other words, sonething
that starts in the 2 colum would end up in the 3 row. The
adj unctive reading would be a 3, 3 being one greater than 2.

So, anything -- if the device were a hundred
percent correct, everyone of these afterward, after being
surveyed with the device, the adjunctive would have put a 13
here, a 20 here, a 30 here, a 68 here, and all this would
have been 0. You cannot nove the 5. That was the scoring
rule. If it is already a 5 and you want to add 1, you can't
doit. So, it just saturates there.

But all of them would have been noved down if the
device were perfect every tine. Conversely -- | don't have
it here, but the benign chart, the corresponding one, if it
were right every time on a benign lesion, then it woul d have
nmoved everything up one. That is, it would have reduced the
LOS score by one to get the adjunctive score. So that a 3
woul d have ended up in the 2 adjunct. So, everything would
have noved up one.

So, | bolded the diagonals here. These are,
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again, the original figures, the sane figures | showed you
two slides back, and you can see, therefore, that these
t hree, which noved down one fromthe diagonal, were those
for whom the device read positive -- these 12 or for whom
the device read positive. The 17 noved down one, positive.
And so on

The ones that are above the diagonal are those for
whom t he device a negative incorrectly. These are malignant
cases. So that the LOS read negatively on these two wonen
and their score went from2 up here, to 1 adjunctively. So
that all of these nunbers here are the incorrect readings of
the device and all of these are the correct readi ngs of the
devi ce.

Com ng down to this table, the opposite is the
case because these are the benign cases. Wen the device is
correct, it tells you to decrease the mammographic LOS by 1,
thereby, raising it one towards the ceiling so that if the
device -- the device was correct in these 25 wonen, these 69
wonen, these 29, these 4, but incorrect in these 30, these
51, these 30 and these 5.

Now, |et nme point out again sonmething that was
poi nted out earlier. You have one, two, three, four, five,

si x wonen, who are off the diagonal by nore than one. How
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did that happen if the adjunctive scoring rule is add or
subtract one. The answer to that is that the device also in
t hose cases acted |like a conputerized ai ded di agnhostic
device, in which the TransScan read positive but in a
different place fromwhere anything had been seen on the
mamogram and it caused the radi ol ogi sts when they did the
final two readings of the TransScan and the manmmogram

together, to go back, re-look at the mamogram and say, oh,

my goodness, | mssed that lesion. | now have to reassign
this woman. | put her in 2, but | see she should have been
in 3.

The device is positive. So, that puts us from3
to 4. So that here are these wonen in columm 2 incorrectly
assigned, who went to LOS 4. They really belonged in this
colum if the radiologists had not m ssed them

This woman actually belongs in colum 4 here and
this one belongs in colum 2. This one belongs in colum 4.

Now, | am not going to pooh-pooh the useful ness of
this device as a CADEX(?) or a CAD, conputerized-aided
di agnostic device. That is an inportant second use, but
that is dealing wwth errors of detection by radiol ogi sts.

W want to separate out the errors of detection fromthe

errors of interpretation.
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So, I will later give you a table in which | have
nmoved these wonen to the right colums, just so we can
separate out those effects.

DR. HALBERG  Could you before you | eave, for
those of us who are not terribly bright --

DR. SACKS: Don't say that. |If | could tell you
how long it took nme to cone to grips with these tables, you
woul d think you were very bright, as do |

DR. HALBERG Can you sunmarize how many wonen who
had nmal i gnant cases woul d not have been biopsied on the
basis of the adjunctive use of a T-Scan?

DR. SACKS: We will get there. That is where | am
going. That is fine. No, that is a great question.

Ckay. Now, this, again, is the sane table, but |
have answered Francine's question with these highlighted
nunbers here. Renenbering that the target popul ation nowis
going to be just the wonen who sort of straddle this or
border on this cut point between six nonth foll owup and
bi opsy, those in close here, the LOS 2s and 3s and in those
two columms, these 12 wonen were picked up by the device
whil e these 8, though, again, because Dr. Buncher pointed
out through clerical errors, these were actually only four,

and I will adjust for that later, as well, but for the
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moment, let's leave it here.

So that of this group of wonen, 50 wonen on whom
this device was used, there were 12 cancers picked up that
would -- that is, there were 12 wonen recomrended for
bi opsy, who woul d not otherw se have been recommended for
bi opsy, but 8 who woul d have been recommended for biopsy,
who were recommended for six nonth foll ow up

The net effect is 12 mnus 8 That is a pickup, a
net gain of 4 wonen, who were sent to biopsy with
mal i gnancies. That is an increase in sensitivity. Com ng
down to the other table, the 60 -- again, target population
is just colums 2 and 3 here -- the 69 wonen for whomthe
devi ce was negative, when these are the wonen who did not
have malignant |esions, this device was correct.

These are the wins that Dr. Buncher referred to --
69 wonen, who woul d have gone to biopsy were told, no, you
don't need to go to biopsy. You go into a 2. That is siXx
month foll owup. Wereas, 30 who woul d have waited siXx
nmont hs were added to the biopsy waiting |list and the net
effect is 39 -- that is, 69 mnus 30 -- saves of lesions --
bi opsi es of |esions that turned out to benign.

That is an increase in specificity and it is on

these figures that the conpany bases its claimthat the



203

trial denonstrated an increase in sensitivity. That is, 12
is bigger than 8 and an increase in specificity, that is 69
is bigger than 30 and it is very inportant to keep these
things in mnd as we go on here.

DR. KOPANS: Can we renenber to ask the conpany
how many of those 12 were pal pable as well, just as a --

DR. SACKS: Ckay. Hold that -- why don't you make
a note of that actually.

Now, let's | ook at the preval ences of cancer.
want to get into the issue of the differences between the
trial population and the population in actual clinical
practice.

DR. GATSONIS: Is it fair to say that all the
previ ous tables were under the assunption that there is a

correspondence between the LOS and receiving biopsy and not

bi opsy?

DR. SACKS: Absolutely.

DR. GATSONI'S: And that assunption is the one that
is still --

DR. SACKS: Absolutely.

Now, these are the marginal totals we had at the
bottom of those tables. | have just collected them and

gotten rid of all of the other nunbers so we could see
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sonmet hing about this. These are fromthe nalignant table
and these are fromthe | ower benign table.

The preval ences of cancer in each of these LCS
colums is, well, 84 percent in the 5 colum, not too
surprising; 55 percent in the 4 colum, not too surprising;
about 19 percent in the 3 colum, not too surprising; 18
percent in the 2 colum. That is surprising and requires an
expl anation. Let nme cone back to it -- 26 percent in the 1
colum. That, too, requires an expl anation.

The explanation in part is that the wonen who
after all -- renmenber, the 1, 2, 3, 4 and 5 were assigned by
radi ol ogi sts, who knew not hi ng about this wonen, did not
know whet her they had pal pabl e masses, did not know anyt hi ng
but their age. They were | ooking at a mamographic pattern
and on the basis of that pattern al one were asked to assign
an LOS and assign these nunbers.

Now, how di d wonen whose mamograns | ook perfectly
beni gn, had nothing on them end up in a trial for which you
had to be on your way to biopsy? Wll, clearly, there are
many wonen w th mammographi ¢ beni gn mamogr ans; that is,
perfectly normal mammograns, for whomthere is a pal pable
| unmp and for whom you say base your decision to biopsy not

on the mammogram but on the clinical findings. That is what
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we can presune in the first instance ends up -- these are
t he women whose mamograns | ooked |i ke they were 1s, but
they were on their biopsy for non-mammogr aphi ¢ reasons.

Simlarly, and this becones far nore critical in
the 2 col umm because the 1s are not going to be part of the
target population. The 1s and the 5s and, indeed, the 4s --
and we wi Il be tal king about that again -- are excluded from
the target population. |In the 2 colum, you have wonen
whose mammograns | ooked relatively benign. It is the kind
of thing that if there was no other information, | would be
perfectly happy to wait six nonths. But, of course, as a
mamrogr apher, | never do this w thout any other information,
but that is part of the artificiality of the trial.

These wonen were, in fact, recommended for biopsy
and, again, it was on the basis of non-mamographic
criteria; suspicious pal pable mass, strong positive famly
hi story, high anxiety and unwillingness to wait the six
nmont hs, perhaps the presence of a gene. One can go on. The
point is that there are non-mammographic criteria.

Let me have the next slide for a mnute. W wll
come back to that one.

| amgoing to site three studies that al

denonstrate a particular point here and that is Sickles(?)
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in 1991 and 1994 -- and all of these were reported in
Radi ol ogy and Varis(?) in Uuguay in 1992 -- did a study of
when they did, in fact, assign wonen to six nonth follow up
How often were they wong? How nmany cancers were they
del ayi ng the di agnosis of thereby?

And the preval ence of cancer in those groups,
which are the LOS 2 or drawn fromthe LOS 2 or Bl -RADS 3
category was as follows in this right hand colum. That is
it was very low, less than 2 percent, in particular. This
is kind of a well-known fact by mamographers. That is when
you decide, you are going to say to a wonen you can wait siXx
months for followup. You are fairly certain of two things;
one, that her odds of having cancer are very small, |ess
t han about 2 percent and, of course, the other thing, which
isn't shown on the slide here is that it will not -- if you
do happen to be one of those 1 or 2 percent of wonen, who
happen to have a cancer, we feel that the six nonth wait
will not hurt you.

If we pick up a cancer in six nonths because we
see a little bit of a change, we are fairly confident that
you will still catch the cancer early enough to be curable.
And, indeed, in all of these cases in these studies, these

were wonen that turned out, you know, to have still the
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Stage 1 cancers and not to have been hurt by this.

But that is not the point I want to nmake. The
point I want to nake is the less than 2 percent. |n order
for us to see how this 2 columm breaks down, | have nmade up
a way of dividing the LOS 2. This is ny own designation.
This isn't inthe PMA. It is not inthe literature. It is
just for your pleasure.

Two A and 2B are both based on mamogr aphi c
criteria; that is, 2A are really on the benign side and | am
perfectly confident of waiting six nonths, recomrend that
this woman wait six nonths. She has no non- mammogr aphi c
reasons to go to biopsy. On the other hand, in 2B, those
are the ones where | go hone and at 3:00 in the norning, |
wake up and | say, gee, | think I had better | ook at that
mamogr am agai n.  That one bot hers ne.

These are the ones | amconcerned. | was wlling
to wait six nonths this afternoon, but it was the end of the
day. | was tired and so on and so forth. The point is that
there are those in the two category where | get the willies
when | decide | am going to recommend si x nonths.

These are wonen for whomthe device m ght be
useful. Two Cs, these are the wonen that ended up in the

trial. These are the wonen who have either a 2A or 2B
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pattern; that is, it |ooks relatively benign regardl ess of
whether it is sort of on the A or the B side, but who have
ot her reasons besides mammogr aphy, as | nentioned before, to
go to biopsy; pal pable mass, strong famly history, et
cet era.

Keeping in mnd that and com ng back to this
table, the LOS 2s that are in the trial are 2Cs. The LCS 2s
that this will be used on in clinical practice are
definitely not 2Cs. They are 2Bs, because 2Cs will be noved
into the 3 category. These are the wonen who woul d
ot herwi se be recommended for a biopsy.

So, they are over here and it is on the 2Bs that
we Wll be using this in clinical practice and they don't
have a preval ence of 18 percent. The reason the 2Cs have a
preval ence of 18 percent is because these are the wonen who
have a hi gher preval ence of cancer and that is why we noved
themin the 3 category in the first place.

So, the conditions of the trial have not included
the sane wonen in colum 2 that would be used in clinica
practice.

So, therefore, when we | ook at the fact that there
were 12 wonen picked up agai nst 8 m ssed, these nunbers are

hi ghly dependent on the size of these nunbers down here.
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These two nunbers, the 30 and the 69 are highly dependent on
the size of these two nunbers down here and their relative
size. And, indeed, the fact that 12 is bigger than 8 is
derived fromthe fact that 20 is relatively | arge conpared
to 30 and the fact that 69 overwhelns 30 is that this is
relatively large conpared to that.

But there are limts on the ratios that these two
nunbers can have and still have a net gain in sensitivity or
a net gain in specificity. Now, what | have done here is |
have taken the same tables that we have | ooked at before and
| have just broken down into percents each colum. That is,
how many equi vocals, how many wins, that is, true positives,
and how many | osses, that is, false negatives.

And of the hundred percent, that is, of the 20
wonen in this colum, 60 percent of them 12, 60 percent,

t he device was correct on. These two wonen, the device was
wong; 12 percent of all the wonen in colum 2, the device
was incorrect and so on. You see 57 percent correct, 27
percent incorrect; 68 correct, 25 incorrect. And if you
cone down to this colum, the opposite is the case. Wen
you | ook at this colum here -- | nmeant when you conme down
to this table -- in this colum, 52 percent, that is, 69 out

of 132, the device was correct on. This is, after all,
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remenber the benign table; 69 percent the LOS -- the
TransScan read negative and it was correct, the 52 percent.

It was incorrect in 39 percent. It was correct in
41 over here, incorrect in 54, correct in 27, incorrect in
33. Now, there are a couple of things to point out here.
First of all, let's go back up here. There is a |lot of
fluctuation in these nunbers. These are very snmall nunbers,
2, 8, 17. So, 12 percent |osses, fal se negative, 27 percent
fal se negative, 25 percent fal se negative. Those nunbers
bounce around a | ot.

Simlarly, 60, 57, 68 bounces around. So, that
one colum to another, you get these fluctuations that are
sonewhat by chance. Likew se down here, the device was
correct on all of these, but it was 27 percent, 52 percent,
41 and so on and this one, 33, 39, 54.

Now, it is a peculiarity of the results of the
trial that for particularly down on this table we wanted,
remenber, the 69 to be a big nunber and the 30 to be a smal
nunber for the device to work adjunctively. Well, the 52
percent is the biggest of these three percents and the 33
percent is the smallest of these three. That made this |one
nunber |arge. That makes this nunber snall.

And over here, this is not -- it doesn't affect
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the sensitivity quite as much as it does the specificity.
However, | want to point out one other thing and that is
what the conpany has pointed out is the artificiality of the
conditions here, that these conditions of separated readings
and not being able to have the mammbgram i n hand when you do
the T-Scan and so on is going to badly understate how bad
these -- what these figures should | ook Iike.

| amgoing to leave it to the panel to deci de what
to do about that, but | want to point out that, for exanple,
when we | ook at 60 percent that the device was correct on,
that means that in this colum there was a sensitivity of 60
percent. The device was correct on 60 percent of the
cancers.

In this colum, the sensitivity was 57 percent and
as has been pointed out, Dr. Laver(?)-Mskow tz(?) in her
paper in -- actually that she presented at the RSNA | ast
year, it was pointed out by the conpany, she got for the
device along a sensitivity of 80 percent and a specificity
of 74 percent. The specificity is indicated in this table
here, as it was 52 percent; in this colum, 41 and 27. So,
she got nmuch better results than were gotten here because
she had the -- she was using it in actual clinical practice.

These are things that the panel needs to weigh in
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trying to decide about these figures. So, these figures do
understate. As a matter of fact, you pointed out in the
m ddl e of her study they did sone electronic inprovenents on
the device and she actually got an increase in specificity
from80 to, | believe, 84 percent and an increase in the
specificity from74 to 75 percent. So, it got even better.

But these clearly understate that. So, while one
m ght argue for statistical purposes, it would be better to
average these instead of just taking themwhere they lie in
the particular colums where they lie -- and that would
bring this down, but the countervailing point is that this
understates to begin with. So, | just decided to | eave the
figures as they were for the purposes of this analysis.

Now what | have done in this table is | have nade
the adjustnents that | said | would nmake earlier; that is, |
have taken all of those wonen for whomthe device acted |ike
a CADEX, who were here, here and here and put them back in
their correct colums; that is, the colums they would have
been in by LOS had the radiol ogists not m ssed sonething in
the first place. And, furthernore, | gave the conpany that
4 that Dr. Buncher pointed out. Instead of 8 |osses, | put
4 of those back over here in the equivocal columm.

Then | recal cul ated the percentages here. So that
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the sensitivity in this colum becane 72 percent and so on,
59, 68 and in this colum here it becane 13 percent | osses
and so on. This becane -- instead of 33 percent, it becane
34, not nuch change. The 52 stayed at what it was. But
this, of course, was 60 percent in the old table. That is
quite an inprovenent when we make these adjustnments and by
lowering this to the 4 percent, this used to be in the 20s
range and it is now 13.

So, all | have done is just |lifted those
particul ar percents so you can just see those and reali ze,
of course, these are true positive. That is incorrect.
These are true positives. These are fal se negatives. Down
here is false positives, that should have read, and these
are true negatives and we didn't even put all of themin.

Now, | am going to apply those percentages which
understate the sensitivity and the specificity of the device
used al one, but of course, we are judging it as an adjunct,
which | amgoing to use those percentages as they are on a
screeni ng popul ation, with sone reasonabl e assunptions here
and | want the panel to challenge these assunptions.

| don't have to invite the conpany to chall enge
t hem

Twenty-five mllion wonen screened each year in
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the United States. Let nme cone down here first. Eight
hundred thousand of these wonen are biopsied. They are
predom nantly fromthe LOS 3, 4 and 5. As | pointed out,
there are sone 1s as well, with pal pabl e nasses, but
predom nately they conme in 3s, 4s and 5s, and of these
800, 000 wonen who are biopsied every year, there are
approxi mately 180,000 cancers found. |If we say that of the
3s, 4s and 5s, which total 800,000, say, let's assign
300,000 to the LOS 3 category and with a preval ence of
roughly 20 percent, 60,000 of those are cancers; 240,000 of
t hose not cancers. These nunbers, please, you can play with
those. | just want to illustrate the results are dependent
on the popul ation.

Goi ng back up to the LOS 2, about 1 1/2 mllion of
t hese wonen, which gets back to Dr. Destouet's point, the
vast majority are LOS 1s. Ckay? So, we are only | ooking at
a small nunber here. The LOS 2s are about a mllion and a
hal f, give or take, and the 2Bs, these 1s that -- how do we
deci de how many of these 2s are 1s that we feel are
equivocal? Well, | have taken ny lead fromDr. Fields, whom
you heard speak earlier, one of the principal investigators
for the conpany.

We had a tel ephone conference at one point and we
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asked how many of those 2s do you feel you have trouble with
deci ding, | ose sleep about and woul d use the device on and
there are several other manmographers on the panel, who
m ght want to, you know, speak to this issue, but | took
half in accord with what he thought he would assign to the
2B category and of those, inthe 1 to 2 percent range, | put
-- as a matter of fact, | took that all the cancers cane in
this group and that is giving a benefit of a doubt, 20,000
cancers; the other 730,000 benign. And when | put these
nunbers, 20, 000 cancers, 60,000 cancers in 2 and 3; 730, 000
beni gn, 240,000 benign in 2 and 3, we get the next table.

And applying the percentages that | had before, 72
percent, 13 percent, 34 percent and 52 percent and here is
t he 20,000 cancers. This is in thousands, 20,000 cancers in
colum 2, 60,000, colum 3, the rest, the 730 benigns in
colum 2, the 240,000 benigns in colum 3 and apply those
percentages, | get the follow ng nunbers of wonen; 7.8
percent are delayed; that is, they are noved fromLGOS 3 to
LOS 2.

These are the ones who woul d have gone to biopsy
in the absence of a TransScan because they were in colum 3
by mamrogr aphy al one and are told, no, you have no bri ght

spot. You can wait six nonths; whereas, the device picked



216
up of wonmen who woul d have waited six nonths, the device
said, no, you have a bright spot. You need to go biopsy.

So, the gain is 14,400 versus |loss of 7,800 for a net gain,
an increase in sensitivity of 6,600 wonen. That is 14.4
m nus 7. 8.

Down here, we have the opposite happening; 125
wonen who -- these are benign, renenber -- in colum 3, who
woul d have gone to biopsy are saved having a biopsy and j ust
told that they can wait six nonths for followup. On the
ot her hand, with these nunbers, 248,000 of them who would
have waited, they are in colum 2, six nonths, are now noved
into adjunct 3 and are biopsied. Now, that is a net
i ncrease of biopsies by about 123,000. That is a |oss of
specificity if we use these assunptions.

Now, one m ght ask the question how small does
this nunber down here have to be in order not to be |arger
than -- in order for the 248 not to be larger than 125 and
cause a decrease in specificity.

The answer is about 360,000 and that would nmake
this 122 and this 125 and then there would be a slight gain
in specificity; that is, we would be saving biopsies of nore
| esions that turn out to be benign than we woul d be

i ncreasing by about 3,000. That is the crossover point.
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So, the question then that we are asking the panel
is to, you know, deal with figures that one mght find are
reasonable. Note that the 72 and the 13 understate the
efficiency of the device. This nunber mght be in the 80 to
90 range. This nunmber m ght be nuch smaller. This nunber
instead of in the 52, naybe in the 74 percent range, as
Laver - Moskowi t z found and so on.

And that, of course, would affect these
tremendously. So, we have to deal with several things. The
actual performance of the device, which is shown in the
percents here, the sizes of the populations of 2 and 3 that
woul d conme into use of the device.

Recogni zing that only sone of the manmop 2s in a
screening practice of all the 25 mllion wonen, of the 1 1/2
mllion who are, say -- who are in colum 2, only a portion
of those and what portion would the device be used on?

Wiere do we split this 2 for the target population and only
those closer to the line go to the TransScan?

Where do we split those that are Bl-RADS 4, which
remenber, includes 3 and 4; that is, we split it here
somewhere. Those that are closer to the line and the other
probl em of course, that the panel needs to deal with and

that we have been dealing with is how to nake the division
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between 3 and 4. W nust recognize 3s, as opposed to 4s,
because if we use the device on people in LOS 4; that is, in
the high end of BI-RADS 4, which spans both of these
colums, and we say -- if we were to use it on all BI-RADS
4, we would |l ose not just four cancers here. W would | ose
17 nore. The device was wong on these.

And if we were to take a BI-RADS 4 and by the
adj unctive scoring rule make a m stake and subtract one from
it and get to a BI-RADS 3, which is not what the conpany is
suggesting, you would then be suggesting a six nonth follow
up and that is 17 plus 4 is 21 wonen woul d be del ayed by
di agnosi s versus the 13. You would actually | ose
sensitivity here. So, the target popul ation boundaries are
critical.

You have got to have -- be able to identify and
recogni ze the boundary between 3 and 4 and have to split 2s
down the mddle, the 2As and 2Bs and stick with the 2Bs.

Just to cone back and illustrate the same chart | showed
before, we have got to split the 2s. Only those closer to
this 2, 3 boundary should be used for the device and only
those in the lower half of BI-RADS 4 here or so, |ower half
or so, should go to the device and how to define the

boundari es of those popul ations, as well as the point that
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Dr. Gatsonis has raised, how to define the boundary between
2 and 3 itself. Boundaries and target population is the
critical issue here.

In sunmary -- you thought this would never cone,
didn't you? Maybe you were hoping it wouldn't conme because
now you have to talk

One, with the population used in the clinical
trial, the conpany did show a gain in sensitivity and
specificity. Two, the device does discrimnate between
beni gn and malignant tissue wth a frequency better than
chance. That was seen in those percents on those tables.

Three, the effectiveness of the device, which is
measured in terns of saving biopsies of |esions, which turn
out to be benign and/or earlier detection of cancers is
partly dependent on the target population for which it is
used. This target popul ation nmust be carefully defined and
identifiable by radiol ogi sts.

And, lastly, adjunctive use of the device nust be
judged in the context of the U S. screening population with
t he actual preval ences of cancer anong wonen in the various
categories of recomendati on.

| amsorry -- finally, finally, if radiologists

use the BI-RADS scale in the region of higher suspicion
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| esions; that is, in that LOS 4 part, rather than the
conpany's LOS scale, the adjunctive sensitivity of the
device will be lower than that of nmanmography al one and t hat
is just illustrated once again to show the ROC curves.

This is the actual data driven one and the | ast
slide is the nodel ed ROC curve. The problemis the curves
cross and what we need -- the 4s and 5s are down in this
part of the curve. The 1s, 2s and 3s are up here. The fact
of that cross neans you have got to stay away fromthat.

You have got to stay in this part of the curve where the
adj unctive use has got higher sensitivity and specificity
t han mamrmo al one.

If you are operating in this quicksand region
here, you actually |lose by the adjunctive. It has got | ower
sensitivity and specificity.

And | thank you for your attention.

DR. HALBERG  Thank you

At this point, why don't we take a five mnute
br eak.

[Brief recess.]

DR HALBERG | would like to call the neeting
back to order

| think that with those of us who are here, let's
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just start by asking questions of the conpany.

Agenda Item: Panel Discussion, Recommendations
and Vote

Dr. Kopans, do you want to | ead the discussion?

DR. KOPANS: Sure.

First of all, having gone through this, | want to
congratul ate TransScan on the fact that they really, |
think, did attenpt to do the proper study. | think the only
thing that was nore daunting in terns of the work that they
did was Dr. Sacks' review. | was very inpressed with it. |
think I understood nost of it.

There are, | think, though -- first of all, |
think that a prospective blinded study like this is the way
to do the proper analysis and | recogni ze the fact that it
does handi cap the technology to a certain extent and that is
a problem But | think it was al so pointed out that
mamogr aphy was al so handi capped in the sense that
addi tional views weren't obtained.

| have got a series of questions that naybe | wll
just sort of start and then other people can pick up and
then I can ask ny other ones.

The concern that | have is that, first of all, |

don't think we can say that sensitivity was statistically
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significantly increased. So, | have a little bit of problem
saying that it detected nore cancers. | think that the
overall inprovenent wasn't statistically significant;

whereas, specificity was. O course, we have the probl ens
that are going to be discussed in ternms of this break point
at 2 and 3 and was that retrospective and artificial and how
does that influence things.

But one of the other major concerns | have is the
use -- is the invol venent of wonen with pal pable | esions and
the fact that the cases that noved froman LOS of 2 to an
LOS of 3, as we just heard; thereby, increasing the
detection of cancers, how many of those were, in fact,
pal pable and in the face of a negative mammogram woul d have
gone on to have a biopsy.

| ama little concerned that the sensitivity for
mamogr aphy on t he non- pal pabl e | esions was 78 percent in
the re-read and, yet, the only way those cancers were found
originally had to have been by mammography.

PARTI Cl PANT: We antici pated that question. There
is a transparency with the nunber of pal pable |esions.

DR. BUNCHER: You renenber there are 8 | esions
that go up and 12 that conme down. O the 8 that go up, 4

wer e pal pabl e.
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DR. KOPANS: So, in a sense, at least -- | am
sorry -- 2 were non-pal pabl e?

DR. BUNCHER:  Correct.

DR. KOPANS: But 4 were pal pabl e.

DR. BUNCHER:  Correct.

DR. KOPANS: So, that meant that the 4 would have
gone on to biopsy regardless of the TransScan. Am | reading
that right?

DR. BUNCHER: [Comment off m crophone. ]

DR. KOPANS: Yes. | think -- that is the point
that | amtrying to make is that it is well-known that a
negati ve manmogram doesn't obviate the need for biopsy in
sone with a pal pable abnormality. So, | think we have to
assune -- and maybe | amwong in the assunption -- that
anyone with a pal pable | esion that was mammo negative woul d
have gone on to biopsy anyhow in this group.

So, | think that is something we have got to
westle with and also the fact that the re-reads m ssed a
fairly |l arge percentage of the non-pal pabl e cancers and,
again, | would say the non-pal pabl e cancers were the ones
that were only picked up by mammography. So, why was there
a high -- such a high false negative rate for the non-

pal pabl e cancers?
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DR. PEARLMAN: | am Andy Pear| man from TransScan

| would Iike to ask our manmographers to perhaps
comment on the |ast question.

DR. FIELDS: Scott Fields, Hadassah Hospital.

A patient wwth a pal pable mass is not an
indeterm nate case. It is very sinple. | don't put themin
the indeterm nate category if they have a pal pabl e nass.

DR. KOPANS: No, no. These were the non-pal pable

-- when | | ook at the sensitivity for non-pal pabl e cancers
-- and maybe | amreading this wong -- the sensitivity was
78 percent. So, those weren't -- they are not pal pabl e but,

in theory, the mamography readi ng shoul d have been a
hundred percent, although, obviously, it is not going to be
with a second readi ng, but why were 22 percent essentially
m ssed by the second readi ng of the mammogram when t hat was
the only way those | esions were detected in the first place.

Am | making that clear? It seens to ne it is a
high rate of mss for a second read.

DR. FIELDS: On the mammogram

DR. KOPANS: On the mamogram for non-pal pabl e
| esions.

DR. ROSSMANN: Dr. Rossmann, Sinai Wnen's Heal th.

| think it was very difficult as a reader to read
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the mammograns with only two views. The original readers
had the benefit of an entire work-up, which included
ul trasound, extra views and all the clinical history you
coul d want.

The only answer | can give to you is that we were
dealing with, obviously, |ess than perfect nammbgram
conditions and, therefore, our readings were |less than
perfect.

DR. KOPANS: Then can | just ask a corollary
question and that is what percentage of the mammobgrans in
the study -- in reading through, it |ooked |ike there may be
a significant nunber of mammograns that were not original to
the sites, but were outside mamograns. Do you have any
percentage of -- in other words, there is no real quality
assurance, quality control on the mammograns, although you
would like to think that the sites had good quality.

The sense | got was there were a | ot of outside
manmogr ans.

DR. PEARLMAN: This is Dr. Pearlnman again for
TransScan.

It was a mnority of -- and I don't have the exact
nunbers right now, but it was clearly a mnority that were

fromoutside institutions we received. There were two
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panels fornmed, PIC(?) 1 and PIC 2, for exanple, from
Al | egheny General Hospital that were exclusively --

MR. MONAHAN. Excuse ne, Dr. Pearlman, could you
get a little bit closer to the m crophone.

DR. PEARLMAN:  Sorry. Can you hear nme now?

MR, MONAHAN:  Yes.

DR. PEARLMAN: | said that | don't have the exact
nunbers right nowin front of ne, but it was a mnority, a
clear mnority that cane fromoutside institutions in the
study. For exanple, there were two panels, PIC 1 and PIC 2
that were formed exclusively of cases that canme from outside
of All egheny Hospital that were referred to All egheny
Hospital and for which we had to get the mamrograns back
fromthose other hospitals. That was only 2 out of the 15
panel s that we had.

So, | don't know how many others were, but as ny
recoll ection serves ne well, it was a small mnority.

DR. KOPANS: But it wasn't a requirenent that they
had to have mamograns at the sites?

DR. PEARLMAN:  No, no, it wasn't.

DR. ROSSMANN: Dr. Rossmann, Sinai Wnen's Health.

| think that you purposely -- the conpany

pur posely picked sites where there was a lot of primary care
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mamogr aphy going on. They didn't pick places that had a
ot of tertiary referral trade. That is certainly true of
the Pittsburgh sites and our site.

DR. KOPANS: So, all those m ssing mamrograns were
-- those are mssing fromyour prinmary sites?

DR. PEARLMAN. There were a couple of sites that
tended to be domnant in that, yes.

DR. KOPANS: | have sonme nore questions, but is
t here anyone el se who would like to -- yes, Constantine.

DR. GATSONIS: Can we start by clearing up this
i ssue of the correspondence within the Bl -RADS and the LOS?
VWhat is the issue -- and the question is like this: The
readi ng of everybody, | think, who went through here, they
could not find the correspondence within the BlI-RADS and the
LOS in the protocol and in the instruction to the reader.
So, this must have cone to the readers fromtwo different
sources. One is through other instructions that are not
reflected here or through sone kind of decision that the
readers made anong thensel ves, that they wll interpret the
LOS scale in a way that is consonant to the BI-RADS and, in
particular, they would interpret the LOS scale to nean that
1 and 2 means no biopsy; 3, 4 and 5 woul d nean bi opsy.

| f they haven't done that, then the entire



228
interpretation that the analysis is putting forward beyond
ROC is a problem and, of course, all of the discussion that
Dr. Sacks did becones problematic. So, that is a very key
i ssue at this point.

| will conme to the others afterwards.

DR. ROSSMANN: W were instructed each time we
read a panel and we read panels -- | particularly read
panels on two different weekends, two different occasions.
W were instructed of the LOS | evels and what they stood for
and the fact that the break occurred between 2 and 3.

DR. GATSONIS: And this instruction was just a
verbal instruction that happened at the tine.

DR. KOPANS: Do you have those witten down
anywher e.

DR. PEARLMAN: Unfortunately, they were not
witten into the witten instructions but they were given
verbally at the sites.

DR. GATSONI'S: Just to ask the manmographers on
the panel, if you did the dichotom zati on between 2 and 3,
you find sone nunbers for sensitivity and specificity. Are
t hese nunbers consonant with what is being reported
generally in the literature? Are these credi ble nunbers?

DR. KOPANS: | guess, | would just -- | would have
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troubl e know ng what the breakpoint between 2 and 3 was.
Maybe you can verbally tell us what the radiol ogists were --
| nmean, what went into the 2 versus what went into 3
because a Bl -RADS 3 category, 3 and 4 categories, as we have
heard tend to have a range and it is not clear to nme how you
woul d break those into 2 and 3 on the LCS scal e.

DR. ROSSMANN:  Well, the LOS is sort of like -- it
is hard to explain -- it is like the lower part -- a 2 1is
like a 3 and a little bit into the lower part of 4. And a 3
is like the lower part of 4, but not quite as low as the
part that 2 has, which | know sounds very confusing. But I
think one inportant part when we were trying to evaluate it
was knowi ng what the break point -- | think when you read a
manmogram or at | east when | read a manmogramin clinica
practice, | have to admt that | ook at the filmand I
decide what | want to do with the patient or if | don't know
what to do with the patient and then | admttedly assign a -
- inny clinical practice, | admttedly assign a Bl-RADS
category to it.

| amalso trying to think about percentages at
that time, but, obviously, you know, a malignant --
possibility of malignancy, because usually your patient is

going to ask you that, but | think I junp to what the plan
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is going to be. Now, | don't know how ot her people read
themout in the outside, but the people | work with tend to
do the sane thing.

Then | give it an ACR category.

DR. KOPANS: | amsorry to harp on this, but
think it really is critical

Did the radiologists get together and di scuss what
is going to be in categories 2 and 3?7 For exanple, BI-RADS
category 3, many of us don't agree on what actually goes in
t here.

DR. ROSSMANN:  Ri ght.

DR. KOPANS: So, | amcurious to know how -- you
know, whet her there was any training of the radiologists or
agreenent anong the radiol ogi sts because even if this does
wor k, how are you going train people to use it if you don't
know whi ch categories actually, which | esions, which |esion
types actually go into 2 versus 3?7 So, it seens to ne that
is very, very inportant to have pinned down and to have rea
definitions as opposed to what is your gut feeling that it
is a 25 versus a 26 percenter?

DR. ROSSMANN: | think the clinical application of
the T-Scan is getting all confused in these LOS | evel s,

which are admttedly very confusing, but we needed sone sort
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of nunber systemfor the sake of statistics or we couldn't
do statistics. 1In |looking at the ACR categories, we had a
problemw th the fact that 4 was so big that it would be
difficult to do an ROC curve with 4 that |arge.

The way that | perceive this being used in
clinical practice, | would ook at a case and | would say if
| amsure | amgoing to take this to followup, if | have a
very strong feeling that this is going to be benign, but I
can't a hundred percent be sure, it is going to go to
followup and I amnot going to do a T-Scan on it.

If | amsure this is going to go to biopsy, either
| amsure it is malignant or it is just too suspicious
| ooking to not go to biopsy, these are not going to get a T-
Scan. Wiat is going to get a T-Scan are the fence -- the
ones that you are on the fence about.

Those, to nme, occur every day. It is, you know,
sone of your calcifications that are indeterm nate, sone of
your masses that you would love to call them conpletely
wel | -defined, but, unfortunately, they are not conpletely
wel | -defined. They are obscured or naybe they are just not
wel | - defi ned.

| think that is the clinical application of a T-

Scan. So, rather than try to teach sonebody in using it to
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put theminto LOS categories, which as we have all seen is
sonewhat of a nightmare, | think we have to look at it nore
on what do you want to do with this patient and do you know
what you want to do with this patient. |If you don't know
what you want to do with this patient, if you want to foll ow
it or you want to do a biopsy, then a T-Scan woul d be
hel pful .

DR. ALAZRAKI: Dr. Rossmann, based on your real
life situation and how you woul d use the T-Scan then, is
that nore -- is that simlar, perhaps, to what Dr. Sacks

presented with his LOS 2A and 2B | evel s?

DR. ROSSMANN: Yes. | think if you talk to people
who are out in practice -- and let's kind of nove over to
the Bl -RADS system there is a lot of -- although BI-RADS is

defined, say, in the 3 category being 2 percent or less, if
you talk to people around the country -- and we did talk in
just speaking within these -- to the other readers, it was
i ncredi bly obvi ous how confused everybody is, where sone
peopl e when you woul d ask them where does 3 end, they would
say 12 percent. Sone people said 2 percent. Sone people
said 7 percent.

This is how they were going back to their

particul ar centers and these were all clinical manmographers
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and they were readi ng marmograns this way.

PARTI Cl PANT:  BI - RADS

DR. ROSSMANN: BI-RADS 3. And the 4 category they
t hought was very | arge and included a huge variance of
appear ances and people and we did talk to each other and |
guess what we realized in talking to each other is that
everybody is kind of doing their own thing. | nean, 5s that
peopl e seemto agree to very well -- 1s and 2s -- now | am
tal ki ng about the ACR system-- that isn't a big problem
but the 3s and 4s, there is a |ot of fuzzy edges.

DR. ALAZRAKI: Anot her question, you said you had
only two views fromthe mamograns. Even if the patient had
an anplification, you never saw t hem when you did this.
Correct?

DR. ROSSMANN: That is correct.

DR ALAZRAKI: Wiy was that? | nmean, why was it
done that way?

DR. PEARLMAN:  This is Dr. Andy Pearl man from
TransScan.

As | explained at the beginning, this was so that
there woul d be a standard nammographi c set of data to be
conpared agai nst a standard T-Scan set of data. Al so, on

the T-Scan, we do not allow use of high resolution close-up
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views with the T-Scan. W used a standard screening
recordi ng, not targeted.

So, it was felt that in order to have apples and
apples to conpare, you had to standardi ze and we woul d have
loved to be able to say that every center on every patient
al ways has the sane nunbers of conpressions and extra views,
previ ous mans, ultrasounds. |t depends on the case. It
depends on the center, very hard to standardize. So, with
sonme -- obviously, we realized this was a handi cap, but it
was expressed by our participants in the study that this was
the least of evils and the best way to get a truly
scientific conparison of the two.

DR. ROM LLY-HARPER: | just have one comment and |
really want to conplinment you guys and | really think that
this whol e technol ogy needs to be investigat ed.

| have a couple of questions. One is that
specifically in breast cancer it is notorious to have
multiple lesions in the sanme quadrant of the breast. You
can have an area of invasive cancer. You can have an area
of DCIS that are all in the sane quadrant.

How do you all currently know that the hot spot
that you are seeing on the T-Scan inage directly correl ates

to the mamography abnormality? | amwondering if this
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couldn't be another reason for a problemw th the
statistical evaluation.

And, secondly, just addressing the researchers, is
there any way to superficially mark these areas that are
abnormal and to have sone type of depth neasurenent to
determ ne whether you are dealing with a superficial
problem a deep problemin the breast and how do we exactly
correlate that to the mammography?

MR. MONAHAN: M ght | suggest that rather than
changi ng places at the table, whoever is answering the
question go to the podium It mght be alittle bit easier.

DR. FIELDS: Scott Fields, Hadassah Hospital.

It was hard to tell on the slide, but | can
actually see through the square that has the active area.
You can actually see the skin through that. You can
actually look at the skin to it -- it is not conpletely
transl ucent, but you get an idea and you can see where you
are. W have done sone pseudo-localizations trying to
correlate and now we are doing studi es conparing ultrasound
in depth, trying to see how we are with depth

In addition, we are | ooking at sone tissue bath
nodel s, seeing what correlates with tissue and what

correlates with the electrical inpedance, trying to build a
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one-t o-one histol ogi cal inpedance map. So, we are | ooking
at all these issues.

Depth is an inportant issue. It can be a problem
We are investigating what is our depth resolution, what is
our contrast resolution wth this instrument. Al these
things are being evaluated at this tine.

Concerning multi-focal or multi-centric |esions,
because we don't have at the current tinme an instrunent
whi ch can do a biopsy on the basis of the T-Scan, that can
be a problem but the conmpany is working on a device to do
T-Scan | ocalizations. It turns out if you put a needle in
and when you hit the lesion, it acts like a little antenna.

So, that is being worked on as well. Hopefully,
that will be out sonetine.

DR. KOPANS: Couldn't you put a needle straight
down where the lesion was toward the chest wall carefully
and then the mammobgram woul d see what the needl e had
transfi xed?

DR. FIELDS: Actually, | advised the conpany to do
that, like sonme of the old ultrasound-guided probes. When
the needle would hit the lesion, you get this very strong
signal. They are working on a different nodel. It can be

done. It will be done sonetinme in the future.
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DR. DESTOUET: Dr. Fields, you say that you use
this nodality in an anatom cal node and | didn't quite
under st and what that neant.

DR FIELDS: It wasn't shown on many of the
slides, but there is the standard nine sector exam nation of
the breast and there is also the anatom cal nodel, where we
put it wherever we want and we indicate on the screen -- we

put a little indicator where we recorded the signal so we

can actually record it in a nmultitude of positions. It is
actually -- free hand, basically. It is not in the standard
nine sector node. It is called the anatom cal node.

DR. DESTOUET: Like real tinme imging?

DR FIELDS: Like real tinme imaging. Precisely.

DR. DESTOUET: Do you have any data on the nunber
of patients you have done mammography on and then the T-Scan
on and there has been a change in the managenent of those
patients either toward biopsy or away from bi opsy and what
the -- | amactually asking what the positive predictive
val ue and negative predictive value is?

DR. FIELDS: Since the conpletion of the study, we
have done sone on the order of 250, possibly 300, patients.
| don't have data on that. | can only tell you that ny

confidence | evel has increased. | haven't missed a cancer
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since the conpletion of the study, to ny know edge.

DR. DESTOUET: Do you use ultrasound in your
practice?

DR. FIELDS: | have ultrasound in ny practice,
sure.

DR. DESTOUET: Wiat is your usual algorithmthen
for evaluating either a synptomatic patient or an abnorm
screeni ng mammobgram wi t h mammogr aphy, ul trasound and T- Scan?

DR. FIELDS: | use everything | have. | tend to
use the T-Scan | ast because | amparticularly interested in
seeing where that falls in because | have to have a -- |
like to have an interdeterm nate patient. |If | did a T-Scan
first after the mamrography, before | m ght do an

ul trasound, that kind of obscures how | feel about the T-

Scan. So, | tend to use the T-Scan last. It also depends
on what is available. |[If the ultrasound roomis busy, then
| mght do the T-Scan first, but certainly what | like to do

is the mammography with all avail abl e conpression views and
all available extra views that | mght want to do, followed
by ultrasound, followed by T-Scan woul d be the general order
of things --

DR. DESTOUET: But you don't have any prospective

data on the breakdown of each of these?
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DR. FIELDS: No. W only finished the study
sonetinme in the late spring. So, it is kind of early. W
only have a few patients with foll ow up

DR. DESTOUET: And depth of lesion, there was --
we don't have any data on good the T-Scan perforned in depth
of |l esion, depth of cancers in the breast -- do we have any
data on that.

DR. PEARLMAN:  Dr. Andy Pearlman from TransScan.

We don't have a | arge enough set of data to nmake
statistically significant clainms, but | can tell you that in
the study, as you saw fromthe exanple that Dr. Field
showed, we had lesions all the way at the chest wall and
every part of the breast picked up -- what matters in this
device is getting the probe close to the lesion. Since the
breast is highly nobile and you can orient the breast and
conpress it in our device in many different angles, you can
end up even with lesions that in the free breast are deep,
end up being close to the probe. So that --

DR. DESTOUET: Wsat if you have a | arge breast,
t hough?

DR. PEARLMAN: In large breasts also. W saw
t hat --

DR. DESTOUET: Even in large breasts, you can get
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cl ose enough to --

DR. PEARLMAN:  Yes. And you saw that in the
anal ysis of our data that the sensitivity and specificity
for large breasts was al nost identical to that of all the
ot her ones.

DR. DESTOUET: The nunber of introductile cancers,
| amnot quite sure how many were detected with the T-Scan
did you break down?

DR. PEARLMAN. W don't have that data yet but
there were a |l arge chunk of cancers that were detected that
were introductile.

DR. DESTOUET: A | arge chunk.

And cancers under a centineter, do we have any --

DR. PEARLMAN: Sure. W have that breakdown.
Forty-five percent were below 1 centineter.

DR. DESTOUET: O cancers, not tunors.

DR. PEARLMAN: Cancers.

DR. DESTOUET: Thank you.

DR. SMATHERS: You nentioned in the wite-up and
everywhere that you have this high resolution node. Does
anyone ever use it and, if so, how much nore tinme does it
t ake over the standard resol ution node?

DR. PEARLMAN. | wll first make just a conment
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about the last part of that question. This is Dr. Pearl man

agai n.

It doesn't take anynore tine at all. It is sinply
that in order to do it, you cannot do -- excuse nme -- | want
to correct nyself on that -- to do a sweep of frequencies

t akes |l onger on the high resolution node than in the | ow
resolution node. That is correct. That is the reason why
it wasn't used routinely for the scanning of the nine
sectors because it would sinply prolong the recordi ng beyond
reasonabl e ti ne.

That has now been speeded up in the new system
that we can now offer. And we believe that that wll be
nore practical and usable. However, in a study it was not
practical to do that on all the patients. That is why we
standardi zed on the nedi um resol ution.

DR. SMATHERS: Appreciate that. |s anyone
currently using it clinically? The physicians that are
using the machine right now, are you using it in normal node
or high res node?

DR FIELDS: | wuse it in normal node. Wen | see
alesion, I will look at it with high resolution to see if
it looks any different, to see if it is nore clear, nore

definite. But in an anal ogous node to a magnification view,



242
we use a magnification view. If it is nore suspicious or
| ess suspicious, it tends to push us in one direction or the
other, very simlarly with the high resolution node.

DR. SMATHERS: Does the detectibility sensitivity
i nprove wth the high res node?

DR. FIELDS: No. | only use it if | see a lesion
in the normal node.

DR. KOPANS: Dr. Fields, |I just -- and also in
terms of the study, what do you do if T-Scan is positive and
everything el se is negative, clinical and mamrogr aphi c?

DR. FIELDS: In the study or currently?

DR KOPANS: Well, both.

DR, FIELDS: In the study we have had patients --
there are patients that were T-Scan positive and ot her
t hi ngs negative. According to the Hel sinki Agreenment, where
| work, and other agreenments, institutional use or whatever
it is called here, we cannot use this data to affect the
patient's managenent in a clinical trial. That is the |aw

Shoul d this device be approved for clinical use,
we will have to go back and review these patients and get a
hold of them and see what is going on. Currently, we are
i nvestigating those patients that have hot spots in areas

that are not physically or mammographi cally abnormal and we
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are investigating why those are.

On many of them we are investigating the tinme of
the nmenstrual cycle. W are investigating other
possibilities as to what m ght be a false positive. W are
getting these patients back -- some of the patients, we have
had t hem back two weeks later and the lesion is gone. So,
sone of these mght be affected by nenstrual cycle.

DR. ALAZRAKI: In the denonstration and sone of
the earliest pictures that you showed us, you showed that |
think it was four quadrants and you accepted the | esion as
being related to the mamographically identified lesion if
it appeared in any one of those four quadrants in the region
of the mammographic lesion. AmI correct? Yes.

But, in fact, many of those T-Scan |esions that
you saw | ooked to be quite distant from where you woul d have
t hought the mammographic | esi on woul d have been. How do you
know t hat those are not sonme of the things that you are
tal ki ng about now that m ght have di sappeared if it had been
repeated in three weeks or two weeks?

DR FIELDS: Well, the study was the study and
real lifeis real life. | didn't design the studies. |
woul d have liked a little bit -- |I would have liked it to be

alittle bit nore stricter, perhaps, but, again, we didn't
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have the anatom cal node in the study. 1In a clinical
practice, we have to be a little bit nore careful as to
where the lesion is on the mammobgram as to where we see it
on the T-Scan.

Does that answer your question?

DR ALAZRAKI: | guess, as well as it can be
answer ed.

Do you have any -- are we allowed to or supposed
to or not allowed to ask about costs of tests here?

MR. MONAHAN:. | think just in general terns it
m ght be appropri ate.

DR. ALAZRAKI: In general terns, how do you think
a T-Scan test in terns of the charges or costs would rel ate
to the cost of a biopsy, let's say?

DR. PEARLMAN:  This is Dr. Andy Pearl man from
TransScan.

We are investigating costing, but it appears from
our experience in other countries where this is being done,
that the cost of the T-Scan adjunctive examis way bel ow
that of a biopsy, even way bel ow that of a needl e biopsy and
even | ower than that of ultrasound.

MR. MONAHAN: | would point out that in making

your decisions today in your voting, it is not relevant.
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DR. KOPANS: | would like to go back to the
| esions that really this seens to nmake a difference, the 2s
and the 3s. Have you gone back and | ooked at the 30 cancers
that were classified by the re-read as 1s and 2s? Actually,
the 2s would be the ones that shifted on mammography to see,
you know, what kind of |esions those were. Wre they, as
Dr. Sacks suggested, just a visual error or were they
subscri bed cancers, for exanple, that the reader may
legitimately have classified themas a 27?

And just one other question and that is -- |
assune | obul ar carcinoma in situ was not counted as a
cancer. |Is that correct? So, it was just invasive ductile,
i nvasi ve | obul ar and ductile carcinoma in situ. It would be
nice if we could get a breakdown of those |esions and then
al so a redo of the data on the various sensitivities and so
on for size for non-pal pabl es al one. They are grouped, but
t hey are not broken down by the sizes.

DR. PEARLMAN:  This is Dr. Pearl man agai n.

Those are excel |l ent suggestions and we can do sone
of that anal ysis.

| just wanted to nake a comment about the
conparison of the LOS 2s and 3s and the sw tches between

them | think Dr. Sacks nmade a very good point, that there
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is a significant anount of inter-reader variability in the
manmmogr aphi ¢ readi ng by itself.

As a matter of fact, we did conpare readers. It
was in your submssion on | think it is Table 24 or 25. But
the inter-reader variability on the manmography was far
greater than the -- | shouldn't say far greater -- it was
greater than the inter-reader variability on the adjunctive
read. It actually reduced it sonewhat.

In | ooking at why was it that the original
mamrogr apher called it a biopsy and, yet, it was re-read as
an LOS 2 by the re-reader, you can al so conpare what did the
second re-reader say about the sane case.

There was a significant inter-reader variability
such that | amnot sure that you can learn an awful |ot from
this fact that sone of these cases were read by one as a 2
and one as a 3. There is a significant inter-reader
variability in mamography, especially in the indeterm nate
cases.

DR. KOPANS: Sure. But | guess where | am headi ng
is that if you had defined, you know, what is LOS 1, 2, 3, 4
and 5, presumably it would have been a descriptive
definition. W are going to put all circunscribed masses in

LOS 2 or LOS 1. W are going to put all dilated ducts as
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LCS -- | nean, you know, | could see how you coul d define --
so, at least you would have -- the problemthat | have is
that there is -- what would a practitioner be using to pl ace

t hese cases. The big concern | have here is that the
negati ve predictive value, if | have got this right is about
87 percent, which is pretty good. But that still |eaves ne
with a 13 percent error rate.

If | amsitting on a case where this could be
wong in 13 percent of the wonen, ny belief is that nost
peopl e woul d opt for a biopsy anyhow. So, how do you -- you
know, wi thout specifics, how do you -- how can you sit on a
13 percent error?

DR. PEARLMAN. Dr. Pearlman from TransScan agai n.

The negative predictive value of the test was 87,
whi ch was higher than that for the mamography by itself.

It was significantly higher than that for mammography by
itself. Obviously, sone patients are not referred to

bi opsy, who are on the borderline. They are referred to
foll owup. A mammogr apher makes a deci sion based on the
best information they have.

The question is whether the additional information
that this offers increases the confidence of that decision

to followup or to biopsy in those patients. That is
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basically, | think, what our clinicians are saying, that
both in the study and in real target practice, as -- |
shoul d say in targeted use, such as Dr. Fields has
described, this is the case.

Al so, bear in mnd what Dr. Sacks pointed out,
that these figures, such as the 87 percent negative
predictive value, are based on the study, which did not take
advantage of all of the things that we tal ked about, based
on the real tine targeted examthat can give you a higher
confidence | evel of what the T-Scan is saying.

| think that it needs to be reevaluated in a -- as
we go forward and we use this in clinical practice in the
adj unctive node to see if the negative predictive value is,
in fact, higher than that.

DR. KOPANS: | apol ogize for doing this, but |
think it is often telling. Let's say the negative
predictive value is up to 95 percent. |Is that maybe -- that
woul d be reasonable in practice. If it is your wife and
presumably you | ove her, would you rely on the T-Scan?

That may be rhetorical, but it certainly is
sonmet hing to think about.

DR. FIELDS: It is sonmething to think about even

wi t hout the T-Scan.
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These are clinical judgments. On ny flow chart, |
had sonme typical things, which mght be in an indeterm nate
node, which mght point to an indeterm nate category. |
understand the next version of BlI-RADS will have sone of
these image characteristics to guide the radiologists into
putting cases into individual BI-RADS categories.

W mght be able to do that, but at the end of the
day, it is still a clinical decision on the basis of all the
information. No decision is made on the basis solely of the
T-Scan. It is made on the basis of all the information, not
on the basis of a T-Scan alone. That is how we make the
deci si ons.

DR. GATSONIS: Let nme try to get us back to nore
prosaic issues, |ike getting through this evaluation of the
data. The question that we started addressing earlier about
what was the cut point that the radiologists had in their
m nd does not refer to what the radiol ogists would do from
here on. It refers only to what they had in m nd when they
wer e readi ng the scans.

Hence, the discussion that Dr. Rossmann was
saying, to ne, does not address the issue. The issue was
when the radiol ogists were nmaking the particular calls in

the study, did they have in mnd that a 1 and 2 neant no
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bi opsy and a 3, 4 and 5 neant, yes, biopsy. If they had
that in mnd, | amwlling to go on for that. This is the
i ssue that makes it possible for you to do a credible
anal ysis of sensitivity and specificity. Because if | nobve
the cut point and | put the 3s wwth the 2s, then the whole
pi cture is backwards and nobody should put in the trash can.

DR. ROSSMANN:. The answer is "yes," we have the
cut point in mnd.

DR. GATSONI'S: Ckay. Fine.

The next --

DR BUNCHER: | would |ike to go one step further
than that. W discussed the results with the FDA in
February when only half the data were in and we were using
the 2, 3 cut point at that point. | nean, we had already
est abl i shed that in our m nd.

DR. GATSONI'S: You had established it, but the
readers had it as well.

DR. BUNCHER: Then they had established -- the
reason we had established it is because the readers were
using it.

DR. GATSONIS: Right. That is -- so, at that
poi nt then you deci ded to abandon the ROCC anal ysi s.

DR. BUNCHER: No. W abandoned the ROC anal ysis
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before that. M optimstic coll eagues cane in and,
obvi ously, thought the new device woul d supersede al
previ ous devices, as nost fol ks do, and we explained to them
the sanple size is required to show what woul d be necessary
in order to prove that and then we went on to the idea of
using it as an adjunctive node.

s that where we were at?

DR. GATSONIS: | see. And, hence, then, the whole
di scussi on about using the ROC to conpare and so on, then is
not really relevant for what you want to nmake of this for
the future substrate.

DR. PEARLMAN: There is one other reason that we
wanted to use an ROC curve. That was the other hypothesis
of the study was does T-Scan detect cancer by itself better
t han chance. And for that, we were instructed to construct
an ROC curve.

DR. GATSONI'S: Just for the record, for the ROCs
that you have, if you have identified in advance a region of
specificity that is nore of interest, you could have | ooked
at partial areas under the ROC curve. That is sonething
that if you specify in advance you could do and you w |l not
get into sone of the problens that have to do with the

arbitrary choice of cut points later on.



252

| did not notice such a -- | had one question
al so, a technical question about the ROC. At sone point,
you say in the PVMA material that in the region where the
ROCs for TransScan was hi gher than the other, when you did
t he confidence intervals on the RCCs, they did not overl ap.

Now, | re-did those calculations and | couldn't
verify that. 1Is that true? 1In other words, the ROCs in
that part, despite the fact that one was above the other,
they still seemed to overlap to ne. But | nean, | did these
qui ckly. You had the data in front of you for a long tine.

Just sone clarity on that because this will also
get you to the issue of whether the ROCs are really separate
even at that point. So, just to make the general point now,
on the basis of the ROC analysis, it is a wash. The
conparison is a wash unl ess sone other data cone to mnd

The next -- excuse ne -- yes, | wasn't asking a
guestion, but please.

DR. PEARLMAN:  This is Dr. Pearlman from
TransScan.

| just wanted to comment that in the ROC nodeling
that we did, it was using, | believe, a binomal nodel to
fit the data.

DR. GATSONI'S: A binom al nodel, yes.
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DR. PEARLMAN:  And the fit was not particularly
near the data points.

DR. GATSONIS: It wasn't very good. | agree with
you.

DR. PEARLMAN:  And because of that, it tended to
underestimate the difference, even in the area of concern.
In other words, it is not only that it was getting the
entire curve and the entire curve didn't add up to a net
di fference because it crossed at sone point, but even in the
area above the cross, where it is effective, it is
underestimating the difference because it is basically a
| ousy nunerical nodel of the data.

DR. GATSONIS: It is a binomal and then you can
criticize the nodel, et cetera, et cetera.

Just a related question | had to the ROC anal ysi s,
is the adequacy of the gold standard. Sonme wonen had a core
needl e bi opsy. Sone wonen had surgical biopsy. Sone had
F&A. Do you have a breakdown of that? F&As, ny personal
bi as, are not very believable these days. | wll say that
on record, but that is just ny bias.

DR FIELDS: W didn't use F&A data. It was only
hi st ol ogi cal or core data or open biopsy. F&As were not

accept ed.
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DR. GATSONI'S: | nust have m sread then.
apol ogi ze. | thought that there was a nention of F&A in
t here.

DR. PEARLMAN: There were cases in which an F&A
was performed and as a result of that, an open biopsy was
performed and we used the open biopsy data.

DR. SMATHERS: To change the tenor just a little
bit, I noticed inthe -- well, what | noticed was an absence
in the docunentation. At least, | mssed it, it is there.
Have any cal i bration phantom or any daily quality assurance
program for the device that would allow it to be checked out
each day to be sure it is working properly.

DR. PEARLMAN: Thank you for raising that
guesti on.

The device is an inpedance neasuring device. |If
you will, it is sort of like a very large multi-channel ed
bi ometer. We have built into the device a standard bed of
resistors and capacitors that are used to calibrate the
device. Every tine you turn it on, it runs through a self-
test. It reports if it fails directly to the user and won't
let themgo on. So, there are tolerances built into it. It
checks itself every tinme it is used.

DR. SMATHERS: What about resolution factors?
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DR. PEARLMAN:  Well, the resolution on the
measurenent is determned by the resolution in the inpedance
measurenent itself. |In other words, what is the percentage
of plus or mnus error about the estimate of resistance or
capacitance at a given frequency in each sensor in a system
That is what determ nes the resolution of a system and that
i's measured against an internal calibration standard.

DR. SMATHERS: You are using this clinically and
you should be able to see a given artifact at a given depth
in a breast. | assunme you could see the sane thing in a
bl ock of gel atin.

DR. PEARLMAN: W haven't done -- in fact, done
wat er bath type experinents in which we have neasured the
depths to which we can detect an object of a known inpedance
fromits surrounding of a different -- of a known dianeter.
Those studi es show that approximately 2 1/2 to 3 tinmes the
di aneter of the object is the limt in the present system
that we can detect and that is what we found when we did
these bath studies. Now, in the actual neasurenments that we
are doing in the body, again, the neasurenent is done by
conpression orientation of the breast, such that the actual
di stance fromthe sensor to the lesion is a variabl e,

dependent upon many different factors.
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It is not just the apparent position of the object
in the manmogramor in the free breast.

DR. SMATHERS: So then in a 3 mllineter |esion,
you wouldn't be able to see if it were nore than 9
mllimeters fromthe surface of the skin.

DR. PEARLMAN: That is a theoretical statenent
based on water bath experinents, but there is definitely an
i nportance of proximty if you happen to probe close. | can
say that as a biophysicist who has done nodeling of things
like this in the past, | knowthat it is tenpting to draw
conclusions fromsinple water bath type experinents into the
body, but, obviously, things will get alittle nore
conpl i cated when you have a non- honbogeneous nedi um and you
are trying to extrapolate results fromthe honbgeneous ones.

DR. SMATHERS: And | would say that for a 3
mllimeter lesion, 9 mllinmeters in optinumdepth, and it
m ght be | ess.

DR. PEARLMAN:  Yes, but | want to point out that
in actual practice in use of this device, the typica
t hi ckness of the | ayer of skin left after you have oriented
the patient so that the breast is hanging away fromthe
skel eton, applied pressure at an angle using the probe it is

not much nore than that typically.
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The fact is that we see bone through the -- in the
i mage in many cases.

DR. DESTOUET: As a followup to what you just
said, Dr. Laver-Moskowitz in her pilot study said that one
particularly large lesion was mssed wwth the T-Scan and
that in general, large tunors have a |l ess striking
appearance than small tunors. Wat you have just said,
don't understand.

DR. PEARLMAN. That is a different phenonenon that
is being referred to and that has to do with the
hi st ol ogi cal make-up of the tunor that you are detecting. A
smal | fast-growi ng tunor has a different anmount of fibrous
tissue, for exanple, than, say, a large, older tunor. And
we are detecting a net inpedance difference of the total
object fromits surroundings so that if you have, for
exanpl e, a fast growi ng area surrounded by fibrous tissue or
by fat and it is a small area, it gets averaged together and
| ooks like a less striking difference than it would
ot herwi se be.

In a fast-growing tissue, a small lesion, it is
very distinct fromthe inpedance properties of its
surroundings. In a highly diverse structured | esion that

coul d have fast-growing areas and fibrous areas and it is
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all mxed together, it could have a different appearance.

What | am saying is based on histological studies
t hat have been done in other centers, but we are at the
present time investigating all of these properties to try to
understand them better. W do have studi es planned for
followup. This is not our last study by any neans. W are
continuing to investigate this technol ogy.

| just want to nention that one of the things that
we are planning to do and we are discussing this right now
wth several U S. sites is an ultrasound-gui ded needl e
bi opsy study in which we have the lesion identified in real
time while you are |looking at it, so that before they do the
needl e bi opsy under ultrasound gui dance, the T-Scan is
recorded of that |esion.

That woul d give us lesion specificity. You are
aski ng a question about how can we know -- that would give
us lesion specificity. You are asking a question about how
can we know that it is the sane -- that would give us
absolute certainty as to the lesion. It will also give us
sone depth information

DR. HACKNEY: This is a comment, but | hope you
can reassure nme about the concerns. You have expl ai ned very

wel | why you did the study the way you did and | think many
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of the rational es make sense. The problemis that you have
ended up with a situation in which you artificially
depressed the diagnostic performance of mamography and you
assune you have artificially depressed the diagnostic
performance of the T-Scan.

Nei t her of them have been conpared to the totality
of the clinical picture that was used in clinical decision-
making in these patients. The assunption is that to
what ever extent the diagnostic performance of both
t echni ques was depressed, that the relationship between them
woul d be the sane if you used the totality of clinica
i nformation.

But we don't have any idea of whether that
assunption is true. Particularly, we don't know whether the
true mammogr aphy with know edge of the clinical
presentation, with evaluation of the patient, with an
exam nation of the breast would have resulted in every case
that the T-Scan picked up in the adjunctive study, being
pi cked up on clinical grounds instead, so we don't really
know whet her in those patients the T-Scan actually
contributed anything. W also don't know whether there is
cases in which the T-Scan suggested this is less likely to

be malignant woul d have been believed to have been | ess
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likely to be malignant or at |east avoided biopsy in the
totality of the clinical information

So, while I understand how you ended up in this
situation, | find it very difficult to extrapolate fromthis
situation to the application that is being proposed, which
isin the patient in whomthe totality of the clinical
situation is unclear and there is a decision to be made
whet her to biopsy, whether adding a T-Scan to that, not just
to two views of a manmogram but to all of the information
that is available, will actually result in a better
di agnosti c perfornmance.

| think it would be possible to do a study in
whi ch you get closer to that. You m ght even be able to get
a bit closer to that by reanalyzing your data and telling us
what happened with the followup patient, with the patients
who did not get biopsies. But as it stands, there are too
many | eaps of faith for me to feel confortable with it.

DR. PEARLMAN: Before | pass this to the docs for
coment, | just want to nmake a statistical comment. You are
raising a very valid point and perhaps to give you an idea
of a direction for a solution here, if you | ook at the
overal |l performance of the mamography in the re-read, it

was 82 percent sensitivity, 39 percent specificity.
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How does that conpare to published figures from
the field? | think that is not too far off from accepted
mamrogr aphi ¢ sensitivity and specificity. The T-Scan in the
sanme study had about, | think it was 68 percent sensitivity
and 45 or 46 percent specificity. Now, that is to be
contrasted with the results of the Laver-Mskow tz study on
nearly 300 biopsies in which she got 80 percent sensitivity
and 74 percent specificity.

| f you look at the difference in the performance
of the T-Scan in the one versus the other, it is very
dramatic; whereas, | don't know if you can find a conparabl e
change i n mamogr aphy perfornmance by addi ng t hese ot her
things. | don't know.

Now, | would ask nmy clinicians fromthe clinica
st andpoi nt to speak to how can they have confidence that
this can, in fact, be useful in --

DR. HACKNEY: Just before you do, | think that is
part of the problemis you are forced to conpare T-Scan pl us
mamogr aphy t o mamogr aphy al one, rather than T-Scan pl us
mamrogr aphy plus clinical evaluation to T-Scan to
mamogr aphy and clinical eval uation al one.

The question is whether these cases that the T-

Scan is doing better than mamography al one, manmogr aphy
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plus clinical evaluation is assuned, believed, to do better
t han mammography al one. Are we actually gaining anything if
we do the experinment that wasn't done, which is add T-Scan
to the total clinical information, which includes
manmmogr aphy, but is not restricted to mammography?

DR. KOPANS:. In particular, though, just to add to
t hat before you answer, you have included clinically
detected | esions and yet you excluded the clinical
information. | think if you -- | would |like to see the data
redone with just mammographically detected |lesions. | think
that would elimnate at |east the issue of the pal pable
| esi on.

And just one caveat and that is that the
sensitivities and specificities that were just quoted are --
don't forget you have m xed in screening asynptomati c wonen
into your mx. So, | don't think we can tal k about
sensitivity and specificity for manmography in that
particul ar context because you don't know what it is. It
depends on the m x of normals that you have got in there.

So, be careful extrapolating fromthose figures.

DR. PEARLMAN: Could I just follow up with Dr.

Kopans on that?

Wul d you feel that from80 to 39, that there
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woul d be anticipated a very significant inprovenent if
mamogr aphy in the sanme cases were read in |ight of al
ki nds of other data, |ike additional views on conpression
and so forth?

DR. KOPANS: | don't know the answer to that.
Don't forget, the specificity for manmography and screening
is like 95 percent. So, you have thrown in some 95
percenters in there into your m x of biopsied |esions.
don't know. | would have to really think and I don't know
if you could actually figure out what the sensitivity and
specificity of mammography woul d be.

I n defense of what you have done, | think it is
the -- you didn't quite go far enough but | think it was the
right thing to have blinded interpretations of the
mamogram blinded interpretations of the T-Scans. | think
by having clinically suspiciously -- or clinical instigated
bi opsi es, you threw in another |evel of conplexity and
didn't account for it by having the clinical information as
wel | .

So that it mght be if you could go back and | ook
at the data, know ng where the clinical abnormality was --
of course, you didn't have a grading of the clinical

abnormality, but | think nmaybe elimnating the clinically
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suspi ci ous abnormalities and redoing the data, as |
suggested earlier, could get around that. You don't get
around the issues of spot conpression and so on, but, you
know, mammography in a screening situation, which is sort of
what you were doing in your second read of the non-pal pabl e
| esions, you wouldn't get extra views, unless you saw it in
the first place.

So, you m ght again be able to answer sone of
those issues not optimally but w thout too much pain by
elimnating again the clinically evident |esions.

DR. PEARLMAN. One nore comment. Again, on the
non- pal pabl e | esions, the inprovenent in specificity was
from 4l percent to 51 percent, which was a P val ue of .025.

DR. KOPANS: But, again, look at the shift of
| esions. Again, that is ny -- ny major concern is shifting
a lesion fromsuspicious to, you know, follow it up. |
t hi nk, you know, that is really to nme the crux of the issue.

| think noving it froman LOS 2 to an LOS 3 is also

i nportant but | don't know how that -- | guess you did have
those data. | would |like to | ook at them again for the non-
pal pables. It seens to ne there were only two | esions that

wer e non-pal pabl e, as opposed to eight that got shifted. |

woul d have to | ook at that again.
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For the non-pal pables only is what | was asking
about .

DR. FIELDS: Scott Fields.

| just want to comment on Dr. Hackney's point. At
the end of the day, it is not only our sensitivities and
specificities, but in the larger picture, the question is
wll there be | ess wonen dyi ng of breast cancer because the
T-Scan exists or is available. It is not only the
sensitivity, but what happens in a |larger sense. That study
can take 5, 10, 15 years. | would be happy to do a H P or
BCDDP i npedance study, but that is a very long study. But
that is actually the bottomline, not if we have raised our
sensitivity or specificity to certain |evels.

DR. KOPANS: There was one other point that |
wanted to cone back to and that had to do with Dr. Sacks.
Maybe you coul d conment again, the issue of shifting the cut
point in terns of shifting -- actually making things worse.

You know, how do you feel about that in terns of
what you have heard about what the readers were told to do?
You nentioned that if you shift the cut point to 3 to 4,
then you mght actually shift things dramatically in the
ot her direction.

DR. SACKS: This table should help in this
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di scussion. The whole problemlies in trying to find three
boundary lines, just to summarize this again. One is, of
course, where is the cut point between 2 and 3 and | think
t he conpany has answered that in that this is the decision
cut point between wonen that | would have had wait six
nmont hs and wonmen whom | woul d have recommended bi opsy for in
t he absence of a TransScan. | don't have any particul ar
problenms with that.

The issue is how to define the boundary that cuts
down the mddle of the 2s on whomthis would be used in
clinical practice and to nake sure that we stay away from
t he high edge of the BI-RADS 4s or LOS 4s because of too
much | oss of sensitivity.

Now, both Dr. Rossmann and Dr. Fields have said
that the people on whomthey would use this -- and this is
very reasonable -- is the wonen on whom they are having
troubl e deciding which side of this Iine to put them The
question that | don't know how to answer fromthe clinical
study is for each radiol ogist, they may have a different --
suppose you took all the wonen that Dr. Rossmann, for
exanpl e, in the absence of a TransScan, would say, gee,
these are the wonen that | don't know whether to put them on

2 or 3. Suppose we weigh it until we had a hundred such
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wonen. The question | would have is how many of them woul d
she actually have put on the 2 side and how many on the 3
si de. In other words, what is the relative size of these
colums, that is, the total here and here, if the TransScan
weren't around? And w thout know ng that -- you know, |
have tal ked with Dr. Pearl man and we have tal ked about
different nodels and we have tal ked about that approxi mately
3tolis the cut point here, about 1 in 3 are -- 1in 4 are
pl aced on the 2 side and 3 out of the 4 in this
i ndeterm nate category of indecision are placed on the
recommend for biopsy side, which nay be reasonabl e.

| amnot sure what it would be in ny practice.
have no idea and it may vary trenmendously from one
radi ol ogist to the next. So, we don't knowreally howto
assign the relative nunbers here and here, which nake al
the difference in the world in determ ning whether this
nunber is larger or smaller than this one and, |ikew se,
whet her this nunber is larger or snmaller than that one
because those are the only ones that count.

This is where | am asking the panel to, you know,
hel p us and the conpany, indeed, to help us figure out, you
know, is this going to have even a greater inter-reader

variation. |If one reader is extrenely conservative and in
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t he cases they have probl ens deciding, they put 90 percent
over here and only 10 percent over here in the absence of a
TransScan -- and that is what counts here -- then, in fact,
this nunber will get nuch larger and they mght lose if they
use the TransScan on those people, a sensitivity and
al though they will gain tremendous in specificity because
this nunber will be nuch larger than this one.

One the other hand, suppose you have a radi ol ogi st
who is far | ess conservative and is wlling to split them
50/ 50, 50 percent on this side and 50 percent on this side.
Then these nunbers woul d be equal and you would then have a
gain in sensitivity, but you would | ose specificity. You
woul d end bi opsying nore. Well, you know, | am not sure
then, of course, the device hasn't really hel ped.

It depends very nmuch on that indeterm nate
category how many woul d have been put on each side of the
line by each radiologist and it is possible -- | nean, |
have trouble with this. But is it the case that a
radi ol ogi st, who is very, very conservative will put 90
percent over on this side, shouldn't use this machine, you
know, because they are going to lose in sensitivity?

| don't know how to answer this. | amjust trying

to clarify the question.



269

DR. FIELDS: Let nme take a quick shot at it.

We know t hat about 5 percent of the cancers don't
show up on mammography, no matter what you do. W know t hat
about 5 percent of the cancers, plus or mnus, we
msinterpret. W know that about another 5 percent of the
cancers mght be there or are there because -- you can see
themin -- with technical additions or better technical
manmogr ans, you can see them

We know we have a fal se negative rate on
mamogr aphy of anywhere between 80 to 95 percent. There are
all kinds of figures. So, in no way can 90 percent or
hi gher be in the LOS 3 and above category. A lot of them
according to what goes on nowin the clinics exist in the 1
and 2s -- in the LOS 1 and 2 in actual clinical practice.

So, | don't feel confident that the theoretical
possibility that everybody goes into an LOS 3 or above coul d
happen.

DR. HALBERG Well, actually, it is the opposite
one we worry about nost is missing nore cancers because of
where you place the cut point.

DR. PEARLMAN:  This is Dr. Pearl man.

| don't know if anyone here has had your

statisticians run an analysis if you put the cut point 3 to
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4, but the mammobgraphic sensitivity drops dramatically. So,
if you are worried about m ssing cancers, you don't want to
raise the cut point. You want to |lower it.

DR. BUNCHER: We were just questioned on the issue

of --

DR. KOPANS: Can | just -- but don't forget all of
these lesions were still biopsied because it presuned --
well, see, that is the problem You have got clinical in
there as well if you pull out the clinical and | ook at the

mamrogr aphi cal ly protected | esions.

Sorry.

DR. BUNCHER: W were just queried on the question
of what different radiologists would do. | think we have
sone of the answer here. \While these people m ght have been
told the sanme thing, they are different radiologists. They
are different observers. |If we |look at the right hand
colums, we see that they all tend to be in that category of
for the negative -- the specificity inproves, even though
clearly they have got to be using slightly different
boundaries. They are not going to be all using the sane
boundari es.

So, there appears to be a great robustness if you

will to inproving the specificity when one adds in the T-
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Scan information.

| nmean, | agree with the question but | think the
answer actually is there. The answer is that a series of
different radiologists all nanaged to inprove their
specificity without hurting their sensitivity. | nean,
let's just hold sensitivity consonant -- w thout hurting
your sensitivity, they inproved specificity. That is what |
think is the main claimthe conpany is asking for.

DR. SACKS: | would agree that is what that shows
her e.

DR. HALBERG And that is basically what the first
guestion is on the discussion point that we have for review
Perhaps | can ask M. Mpnahan to put those questions up.

MR, MONAHAN: | would like to read a little bit of
background, although |I know nost people have it.

Wereas, data fromthe PVA clained to show t hat
the TransScan devi ce di scrimnates benign from mal i gnant
ti ssue better than chance and provides statistically
significant inprovenent in both sensitivity and specificity
in the LOS 2 and 3 category, as defined by the sponsor for
t he purposes of this study, the sponsor nust also
denonstrate that these results wll translate into clinica

benefit for a definable cohort of wonen in the U S. and that
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appropriate labeling can be witten to establish with a
reasonabl e degree of certainty the safety and effectiveness
of this device.

To that end, we would |Iike the panel to address
the foll ow ng issues:

1(a) Has the sponsor denonstrated that there is a
group of internediate risk patients that in clinica
practice can be equated to the LOS 2-3 groups in this study
i n whom you woul d expect to see inprovenents in, one,
sensitivity, two, specificity and, three, both?

Coul d I have the next overhead, please?

Does the | abeling for this device adequately
define the appropriate target popul ation, as well as those
wonen for whom the device should not be used?

Finally, has the sponsor provided an adequate
training programto address not only the functional use of
the device itself, but also howthis device fits into and/or
changes the al gorithm of breast cancer diagnosis currently
enployed in the U S ?

What | would like to do nowis just put 1(a) up,
if you would, Bob, and throw that open to panel discussion.

DR. KOPANS: | am concerned about using

sensitivity data because ny reading is that sensitivity was
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not statistically significantly increased.

Specificity did reach significance and if our
statisticians are happy wth that, | would accept that. But
| don't think we can say that the sensitivity, although the
nunbers are in the right direction, they don't reach
accepted levels of significance. So, | don't think that
cl aimcan be nmade, based on these data.

Again, | would |ove to see all the -- everything
redone for non-pal pabl e | esions.

DR. HALBERG Dr. Hackney.

DR. HACKNEY: | would have the sane problemthat I
brought up before. Wien we say "in clinical practice," we
are tal king about a different circunstance than that was
used for this study. So, at best, we could say that they
denonstrated under the conditions of their study, they may
have had an inprovenent in specificity but if conditions of
their study are so different fromclinical practice that
am not sure what the result would have been in clinical
practice.

DR. HALBERG Do you want to address that quickly?

DR. PEARLMAN:  Could | quickly just address it?

There was one inportant subgroup of patients in

whom both sensitivity and specificity had significant
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i nprovenent and that is wonmen under the age of 50, if you
recall the slide. W had significance on that as well.

The other point | wanted to address was, once
again, yes, there is a difference between actual clinical
practice. W have been saying that as |oudly as you have.
And | would just once again point to the study that Dr.

Laver did in which of the 293 biopsied patients, only 49 had
mal i gnanci es and, yet, the specificity of the T-Scan exam

was 74 percent.

So, | would think that would give you an idea that
in -- these were patients that were read in real life. She
did this clinically. 1 think the evidence is there.

DR. HALBERG Dr. Al azraki.

DR. ALAZRAKI: Yes. Two questi ons.

First, did you -- the LOS categorization, | would
al nost exclude, but were there studied wonen with
mamrogr aphi cal | y negati ve cancers?

DR. PEARLMAN: There were included.

DR, ALAZRAKI: What | nean i s nornmal nmanmograns.

DR. PEARLMAN. Yes, absolutely. There were 13
such patients in this --

DR ALAZRAKI: Al right. Then that answer that.

The second, on the under 50 on the chart, you had



275
a P value of .02 with the sensitivity increase there. How
many of those would have been in the LOS 2 and 3 | evel ?

PARTI CI PANT: All the changes are in 2s and 3s.

PARTI Cl PANT:  How many in 2 and how many in 3 is
what she is asking.

PARTI Cl PANT: | don't have that.

DR. ALAZRAKI: So, you don't have --

DR. PEARLMAN:  We don't have it right now, but it
is sonething we could get quickly.

DR. KOPANS: Again, to add to that, though, for
sensitivity and -- first of all, | hate breaking wonen 50
and over and 49 and younger. | think that is m sl eading.
But, anyhow, | would like to al so see, you know, what
percent age of the ones that were not mammographically
vi sible were pal pable. | assune they all were and then the
question cones up if you elimnate the pal pable | esions, do
you still find cancers with T-Scan that were m ssed on the
mamogr am and what percent age?

And then the question would be why were they
m ssed on the mammogr anf?

DR. PEARLMAN. There is, obviously, another
negati ve factor that works against any new nodality that is

not approved for use and that is that you could not use the
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nmodal ity's findings to guide a biopsy itself. So, those
cases in which the T-Scan woul d have found sonet hi ng, you
don't know. So, that remains for the future as we know --

DR. KOPANS: So that presumably all the cancers
that were LOS 1 were pal pable cancers? O LOS 2, for that
matter, | guess.

DR. PEARLMAN: W can check that, but --

DR. KOPANS: Again, | think that is inportant --

DR. PEARLMAN. -- predom nantly, | would inagine
that is true.

DR. HACKNEY: You could use followup to get sone
i dea of what happens in those T-Scan positive mammop and
mammo and clinical negative cases. That would at |east give
you an idea --

DR. HALBERG That woul d be a suggestion that we
can make.

DR. HACKNEY: -- which ones you are picking --
what it is that you are picking up with that.

DR. SACKS: | think you can assune that the LCS 1s
wer e pal pabl e because there woul d have been no ot her reason
to send themto biopsy, but you can't assune that about the
2s because there are other reasons besides pal pability when

you see a lesion to recomend biopsy, such as strong famly
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hi story and so on.

DR. HACKNEY: W can assune that the biopsied LOS
1s were pal pable. The non-biopsied and the screening tests
that are also LOS 1s, we don't know what they were.

DR. BUNCHER: | would point out to you that the 1
is are-read. It is not the original reading. It is not
the clinical reading. So, the clinical reading could have
been a 3 for all we know and they could have sent it on. W
don't know that it is a 1. W have to consider the
possibility that the re-read is --

DR. HALBERG W are actually asked to answer this
guestion fromthe FDA. Has the sponsor denonstrated that
there is a group of internmediate risk patients that in
clinical practice can be equated to LOS 2-3 groups in this
study in whom we woul d expect to see inprovenents in
sensitivity, specificity or both?

Per haps what we should do is go around the table
at this point and -- or perhaps just start with the people
who are nost involved in mamography.

Dr. Kopans.

DR. KOPANS: Well, again, | still have trouble
with the fact that as Dr. Hackney is pointing out, in

clinical practice, | think, it would be hard to say because
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this was not designed to mrror clinical practice. So,
don't think you can -- certainly, the sensitivity you would
have to specify that it was for only wonen under 50, but
still would have major problenms with that because a clinical
breast examis a real phenonenon. The wonen were referred
because of pal pabl e nmasses.

So, you would have to say in wonen who don't have
clinical breast exam nations, T-Scan may add, but | think if
these are the same | esions, the ones that are m ssed on
mamogr aphy, are pal pable and woul d go on to bi opsy because
they are pal pable, |I don't know that T-Scan made the
contribution. So, it is atough -- | don't know how to
answer the question.

DR. HALBERG Is there additional information that
you would like to ask of the conpany?

DR. KOPANS: Again, | think, if | could see the
data for non-pal pables, at least that elimnates the
clinical aspect of it. It doesn't answer the magnification,
i magi ng and so on, but it would get you closer to know ng
how things varied within a finite group

| would also like to see that broken down by age
as well because | suspect younger wonen will have nore

pal pabl e cancers that are not seen by mammography, not | ust
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at 50, but just general decreasing -- or increasing with
decreasi ng edge.

DR. HALBERG  So, we can ask for that particular
pi ece of information, that we get the breakdown of patients
who had non-pal pabl e | esi ons and that nunber be agai n broken
down to those that are 50 and younger or younger than 50,
however you want to make the cutoff, and those that are
above that age.

DR. KOPANS: And the LOS scores --

DR. HALBERG And the LCS scores and the changes.

Let's nove on to 1(b).

DR. KOPANS: Did other people want to --

DR. HALBERG Ch, actually, is everybody in
agreenent with that? | apol ogi ze.

DR. DESTOUET: The only additional information I
woul d i ke woul d be size of |esion and depth of lesion in
t he breast.

DR. HALBERG Can you provi de depth?

DR. PEARLMAN: No. Depth of |esion was not a
measure that was in the study.

DR. DESTOUET: Even on the mamogram you don't
know - -

DR. PEARLMAN. It wasn't a neasure that was part
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of the study.

DR. DESTOUET: | see. Wen you |l ook at the BI-
RADS, there is, indeed, a way to indicate the depth of
I esion in the breast but that is not sonething you | ooked
at?

DR. PEARLMAN: It wasn't part of the design of the
study. It was not entered into the database --

DR. DESTOUET: | think, given the comments of Dr.
Smat hers, that you don't have a phantomw th which to zero
in this machine, you really don't have an anal ysis then of
the depth of lesions that this technique can detect.

DR. PEARLMAN. W are devel oping a phantomto do
this. And we believe that we will have sonmething within the
comng nonths. In the neantine, again, | want to enphasize
that the device is an inpedance neasuring device, the inmages
formed frominpedance neasurenents. FEach and every sensor
in the device is calibrated against a standard every tine
you use it.

DR. KOPANS: Can we get sizes? | didn't want to
let that slip away -- get sizes as well. If you could nake
it clear, you have got sizes in the PVMA for tunors but it
| ooks |I'i ke you have got the sensitivity presumably are the

cancers and the specificity presumably are the benign
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t unors.

DR. PEARLMAN: Yes. If you would like, we have a
scattergram of size and age to show the conpari son

DR. KOPANS:. Size and age?

DR. PEARLMAN:  Yes.

DR. GATSONI'S: There are other issues that could
be analyzed further. | didn't understand that we had that
option at this point. | thought at this point we were asked
up or down on this recomendation. Because, | nean, there
is one issue that we haven't discussed at all. Wy did the
conpany choose to have the TransScan be interpreted as a
plus 1 or mnus 1? Wy not plus 2? |If the TransScan gives
you very strong information, add 2 or subtract 2 and so on.
| nmean, there is -- the rule -- | nean, part of why we are
dealing -- we are stuck inthe 2, 3, 3, 2, is exactly, you
know, an artifact of the fact that you were allowed to add
only 1. | didn't understand the rationale for that.

| suppose there is a rationale.

DR. BUNCHER: The only rationale is that it was
pre-chosen and we did nothing to optim ze the method of
changing the score. Al of that was pre-chosen prior to the
trial and that was the attenpt to have a valid scientific

study where you say ahead of tine what you are going to do
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and then do it, but we have not yet gone to the route of how
much could we inprove it if we used a different algorithm

DR. GATSONIS: Yes. | nean, presunmably what you
woul d see is TransScan will give you a very strong scan
versus a not so strong scan. Then you woul d wei gh
differently. You wouldn't just add one. You would add two
or you woul d add nothing for that matter.

It is sort of a -- it is arule that it was not --
that doesn't -- is not germane in nmy mnd. So, if you are
going to think about how you optim ze this, you have got to
optimze it and | ook at various options.

DR. PEARLMAN: | have to agree with that comment.
In fact, we believe that we may be able to do even better in
the future, but we had to start with sonething and we got
the investigators to agree on this sinple rule, which was
understandable. It is certainly a reasonable place to
start. It is by no neans the |last word, but the point is
even with this nodest beginning, the results speak.

DR. HALBERG | amgoing to just ask that the
manuf acturer and Dr. Sacks just nove away fromthe table and
that we |imt the discussion to just the panel nenbers and
then ask you to respond to specific questions, if that is

okay. | think that mght nove this along a little bit
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faster.

So, what | amhearing is that we are asking the
manuf acturer for nore information.

Dr. Kopans, do you want to summari ze what that
addi tional information would be for us?

DR. KOPANS: Let's see if | can renmenber now.

| think we would |ike to see size data and
particularly for cancers and particularly for the non-
pal pabl e | esions, the various breakdowns of LOS and how t hey
change with TransScan agai n for non-pal pable | esions, also
by age.

DR. HALBERG Are you okay with that?

DR. ALAZRAKI: Yes. And also in -- well, you said
by age, but the under 50 year group was --

DR. HALBERG R ght. Specifically, the younger

DR. ALAZRAKI : Right.

DR HALBERG GCkay. On to 1(b).

Does the | abeling for this device adequately
define the appropriate target popul ation, as well as those
wonen for whomthe device should not be used? Let's
concentrate on the second half of that sentence, the group

of wonen for whomthe device should not be used. Are there
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specifically wonen that we can identify in that category?

DR. KOPANS: Again, | think the |abeling needs to
be very specific and | amnot sure how to do that because
this was a specific group for which there is a -- there
| ooks to be a benefit and that needs to be carefully
defined. You wouldn't want someone m sunderstandi ng and
taking a spiculated | esion, having a negative TransScan and
sayi ng she doesn't need to be biopsied. So, the labeling is
going to have to be very, very tightly witten

DR. HALBERG And, Dr. Sacks, the FDA can address
t hose | abeling issues.

Let's go on to 1(c). Actually, | apologize. Do
ot her panel nenbers -- Dr. Al azraki

DR. ALAZRAKI: Yes. | think, well, clearly, we
are tal king about wonmen who by all other conventional
nodal i ty exam nati on, mammography certainly having been done
before and there are other inmaging nodalities, which have
hi gher, you know, sensitivities and specificities than what
we are |ooking at here. | would think that they would be
done first before going to the T-Scan.

So, | think what we want to say here is that we
woul d recommend that it not be used for wonen who ot herw se

woul d be sent for biopsy.
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DR. DESTOUET: | am actually not sure what the
answer to 1(b) is. | think there probably is a very snal
subset of wonen, who follow ng all the conventional nmeans we
have now to eval uate those wonen, are left in that nebul ous
category of | don't know what to do with them | don't
think the manufacturer has really identified that subset of
wonen. | think we need nore dat a.

DR. KOPANS: The manufacturer, | think, also says
it can differentiate benign frommalignant and | woul d be
very, very careful in not allowing that. | don't think the
system has been shown to differentiate benign from
mal i gnant .

DR. GATSONIS: | think the only agreenent that |
sense around here is those who shoul d not perhaps be is
those in category 1 and in category 5. Anything else in
between | don't see that it has been proved that T-Scan
hel ps or doesn't help very much. Just to continue on this
point, if we make any choice in this 1(b) that goes beyond
the 2 and 3 category, then we will have to reanal yze the
data, as if those were the wonen on which TransScan was
bei ng eval uated and then we wll come into sone of the
i ssues that were discussed in the FDA presentation.

DR, ALAZRAKI: If we look just at the LOS 2 and 3,
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what we don't want to do is see a new tool conme al ong, which
is going to put wonen who ot herwi se woul d have gone to
bi opsy, who may have had a cancer, fall into a category of
you don't have to go to biopsy and m ss the cancer. That we
don't want to see.

It is okay to see it go the other way. It is okay
to see wonen who either may not go to biopsy, who this test
says, yes, you should send this wonan to a biopsy, that is
okay. We will pick up a few cancers, which otherw se would
not have gone to biopsy. But the other way, we don't want
that to happen. So, | think you have to say that this is
not an appropriate test for wonen who by other conventi onal
-- first of all, the screen and mammography is still the
only screen -- by other conventional nethods are schedul ed
for or are thought to need a biopsy, those wonen are not
appropriate for study with this.

DR. GATSONI'S: That assunes that if you tell a
woman that there is suspicion and you send her for biopsy,
that doesn't send her in a tailspin sonmehow and there is no
maj or curse with that, as well. | nmean, in a sense, you are
making an inplicit judgnment there. | probably share your
judgment, but | think it should be made explicit in any

di scussion like this.
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DR. HALBERG Dr. Rom | |y-Harper, Dr. Destouet,
Dr. Kopans, do you want to comment on that, essentially not
| ooking at the specificity data? That is what you are
sayi ng basically.

DR. ALAZRAKI: Yes, because the sensitivity data
isn't good enough to warrant that, | think. | nmean, it is
just not strong enough.

DR. DESTOUET: You have to |ook at the specificity
data. You can't either send everyone to biopsy or no one to
bi opsy or just --

DR ALAZRAKI: W are |ooking only at the LOS 2
and 3 group.

DR. DESTOUET: So, you still have to | ook at the
specificity data.

DR. KOPANS:. It seens to ne it is very -- you have
got to get fromthe conpany and the radi ol ogi sts precise
definitions of what LOS 2 and LOS 3 were and it is only for
t hose categories that you have shown statistically
significant specificity inprovenent and the sensitivity is
still, I think, upin the air. Wll, |I think they are both
up in the air because of the pal pable issue because that --
if you have three different paraneters, there should have

been different assessnents, including the clinical breast
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exam

So, again, this may all change with the non-
pal pabl e | esions, but you still have to really define what
the lesions were that fit into LOS 2 and 3.

PARTI Cl PANT: | agree with that. You need the
specificity.

DR. HALBERG |Is that enough clarification for
1(b)? GCkay. On to 1(c). Has the sponsor provided an
adequate training programto address not only the functional
use of the device itself but also how this device fits into
and/ or changes the al gorithm of breast cancer diagnosis
currently enployed in the U S. ?

DR. KOPANS: And | apologize if | don't really
fully know the training programand | amsure | don't.

| think the atlas, if that is part of the training
program | would say has naj or weaknesses. The mamogr ans
are only single view mammography. They are very hard to
even | ook at and see what is being pointed to. So, if that
is the level, there needs to be a major inprovenent.

| suspect there is nore that the conpany is doing
than that. But | think that needs -- | amnot aware of it.
That is the thing. | think we -- in order to say anything,

| would Iike to hear nore about the training.
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DR. DESTOUET: | think even asking Dr. Fields how
this fits into his algorithmfor evaluation of the either
asynptomatic or synptomatic patient, I amstill unclear as
to how these wonen |l ogically progressed from screening
mammogr aphy, additional views, ultrasound, T-Scan. Wat is
the inmpact of each of those studies in the analysis and/or
deci si on-maki ng process? So, | think we still don't have
enough --

DR. HALBERG So, we would like to ask the
manuf acturer for a very rigorous algorithmfor how they
woul d use the TransScan information. |s that what | am
heari ng?

DR, ALAZRAKI: But it has to be supported by data.

DR. DESTOUET: Either long termfollow up or
bi opsy woul d be the data.

DR. HALBERG So, we are asking for additional
informati on and the data to support it. Ckay.

M . Monahan, would you like to read the preanble
to Question 2?

MR. MONAHAN:  Yes. Let ne do that.

A concern is raised by the fact that the
adj unctive conbining rule used by the conpany in the trials

was to adjust the mammographic | evel of suspicion, LGOS, by
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addi ng or subtracting 1, or leaving it unchanged, dependi ng
on the T-Scan result. This rule is dependent on the
radi ol ogist's use of the conmpany's LOS scale which differs
fromthe ACT BI-RADS scal e, which | eadi ng manmogr aphers seek
to make the standard manmographic | exicon in the United
States. Specifically, the BlI-RADS 4 category corresponds to
the TransScan LOS 3 and 4, as presented in this PMA

Thi s di screpancy gai ns additional significance
given that the ROC analysis of the PVMA data set for the
adj unctive use of mammography/ T- Scan only shows a positive
additive effect over that part of the ROC curve for the
| oner suspicion |esions and, in fact, dips below the ROC
curve for mammogr aphy al one at the higher suspicion region
of the scale.

For exanple, were a radiologist to apply the T-
Scan to a woman in TransScan LOS 4, who would, in the
absence of the device, be recomended for biopsy, and the
devi ce gave a negative result, the instruction to the
radi ol ogi st would be to subtract 1 fromthe TransScan LCS
with the result being 3. By the definition of the TransScan
scale, this 3 would not change the recomendati on for
bi opsy. However, should the radiologist instead subtract 1

fromthe Bl-RADS 4, the resulting BI-RADS 3 would dictate a
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recommendati on of six nonth follow up, rather than biopsy.
In the clinical trials approximately 25 percent of the wonen
Wi th cancer in this category would, therefore, be denied the
i mredi at e bi opsy.

If | could have the question itself?

Has the sponsor adequately addressed the need to
bridge the gap between the radi ology community's grow ng use
of the ACR BI-RADS scale and the need for themto use a
finer division within the ACR 4 category when using the T-
Scan, in order to avoid postponing diagnosis in a sizable
group of wonen? |If not, please suggest additional
instructions for use to be incorporated in the |abeling of
this device to resolve any confusion between the two rating
scal es and thereby enabl e radiol ogists to use the device
safely and effectively. In particular, should the |abeling
include instructions to the radiol ogist to use the TransScan
LCS scale as well as the adjunctive scoring rule enployed in
the PMA when interpreting results of the TransScan test?

Coul d I have the next transparency, please?

And, finally, 2(b), is the training program
recomended by the sponsor adequate to address this issue?

I f not, what kind of training do you think would be

appropri ate?
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If we could go back to 2(a), Bob, and open that up
for discussion.

DR. KOPANS: | think, again, this goes to the
definition of LOS 2 and 3. | agree, | think there is going
to be confusion because we have been working so hard to get
the ACR scal e used to now have simlar nunbers, wll be
confusing and will be m sunderstood. W coul d perhaps
change it to A, B -- you know, the TransScan A, B, C and D
or sonething like that. But, again, you have got to define
what 2 and 3 are or B and C, however you are going to do it,
so that radiol ogists would get away from Bl -RADS for this
particul ar analysis and understand what it is they are
doi ng.

DR. HALBERG Dr. Destouet, Dr. Rom || y-Harper.

DR. DESTOUET: | think if you had a subset of
cases where you could have a training filmset to allow your
participating radiologist to learn from a |earning set,
where you coul d, indeed, categorize those according to the
Bl - RADS category, | would like to see it stay within the BI-
RADS cat egory because that we are all famliar with

Not only can we get the |evel of suspicion data,
but we could al so get other data, such as depth of |esion,

| ocation of lesion, that sort of thing. | think, perhaps,
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you coul d decrease the inter-observer variability and,
perhaps, kind of train your radiologists what is LOS 1, what
is LOS 2 and further on.

| think otherwi se you will have a replication of
this kind of indecisive categorization of |esions.

DR. ROM LLY-HARPER: | concur with Judy because |
really think I would like to see it go back to the ACR BI -
RADS for the training set and I think it will decrease
significantly the re-reading error rate.

DR. GATSONIS: |Is the zero category in the Bl-RADS
sonet hing that should be of concern here? Should we be
di scussing that? Because, obviously, that category is a
thorn in the side of anybody who wants the di agnostic test.
It is a nonsensical category that is there to keep people
out, but when you evaluate a diagnostic test, to put a bias
over, but when you try to evaluate a diagnostic test, you
cannot have that as a category as if it is a diagnostic
t est.

DR. KOPANS: Just quickly, category O in BI-RADS
needs additional evaluation and that is only a tenporary
category. No one should have that as a pernmanent diagnosis
or assessnment. The problem as Dr. Hackney was saying, is

that -- well, probably about, in our practice, 6 percent of
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screeni ng wonen go into that category and have to get
addi tional views and then we nmake a final assessnent and
that is |acking, of course, because of the study design and
it is a problem

| nmean, you know, | think that the fact now that
breast imaging is a multi-Ilevel assessnent, where does
TransScan fit into that? That was the question asked
earlier. But I think that -- | think Bl-RADS is what
everyone is now famliar with. The problemis that this LOS
score on which the statistics are based on broke Bl -RADS 4
into two categories. |If you are going to do that, then you
have got to define the lesions that go in LOS 2 and the
| esions that go in LOS 3. But that is the only way it wll
wor k, | think.

DR, ALAZRAKI: | just -- | amnot a mammographer,
so | don't do this everyday and | don't use those scal es,
but it seenms to ne -- and | would yield to the mammogr aphers
here, but it seens to nme that there is not a one-to-one
relationship between this LOS and the Bl-RADS and that the
| evel of confusion is going to be escalated by trying to
mat ch them and that instead of trying to do that, that it
makes nore sense to ne to talk in ternms of what the LOS

talked in terns of and that is whether or not there is a
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recommendati on for biopsy or whether or not there is
uncertainty about whether or not the woman should go to
bi opsy.

And | still feel that this whole nodality is not
suited for those who woul d have the recommendati on by ot her
nodalities to go to biopsy.

DR. HALBERG So, what | am hearing is that
everybody believes that we should still keep the BI-RADS
classification and that we should further define within the
Bl - RADS cl assi fication what subgroups of wonmen this is
appropriate for. Does that sort of sumrmarize what we have
sai d?

kay. Wth that, let's go on to 2(b). Is the
trai ni ng programreconmended by the sponsor adequate to
address this issue? And I think that | can probably already
answer that we are going to want to see a training program

t hat addresses what the categories are, you know, based on

Bl - RADS

DR. KOPANS: | think, again, | think the
radi ol ogi sts would all agree -- | want to know what kind of
| esions were LOS 2 and LOS 3. In order to use this the

peopl e who are going to be using it have to be trained in

those lesions. That is the only way | can see it having any
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efficacy.

DR. HALBERG | think the efficacy has to be on a
good training programthat everybody can understand.

MR. MONAHAN: Again, | will read the introductory
remarks and then we will put up the actual questions for the
final question for the panel to consider.

As with other diagnostic nodalities, there appears

to be a subset of wonen with malignant |esions in whomthe
device failed to detect their cancers and wonmen w th benign
| esions in whomthe device suggests malignancy. Wth a
mammogr aphy, the presence of very dense breasts and certain
tissue types are known to reduce the reliability of the
exam nation. It is not known what characteristics of
| esions or surrounding breast tissue lead to device errors
for TransScan. The PMA data suggest that |esion size and
depth are not the explanation, but there are no data
rel ating histol ogical characteristics to device error.
There may al so be ot her explanations to account for sone of
these errors and | believe we have di scussed sone of them
t oday.

Bob, if I could have 3(a), please.

Shoul d the sponsor be required to provide data

necessary to identify these wonen, so that the |abeling can
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identify themas patients at higher risk for a fal se
negative or false positive readi ngs?

And 3(b), if so, must we have these data prior to
approval, or could the sponsor provide a nethodol ogy for
accrui ng such data post market?

If we go back to 3(a) and open that up for
di scussi on.

DR. KOPANS: Again, along with characterizing LOS
2 and LOS 3 |lesions, you know, | think it would be -- do we
have any data suggesting what type of wonen were m ssed on
mammogr aphy and had their cancers detected or noved to LOS 3
with TransScan or do you have breast tissue density patterns
in the database and so on?

DR. PEARLMAN: This is Dr. Pearl man.

It was noted if the breast was dense. However,
the nunbers you are tal king about are small. As you can
see, there are only 16 wins. You are not going to do a | ot
of statistics on 16. This is certainly a worthy topic for
further study.

DR. DESTOUET: | think, clearly, if you | ook at
the pilot study of Dr. Laver-Mskowtz, that there is a
subset of wonen in whomthere is a higher false positive

reading and it may be those hornonally responsive wonen,
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wonen who are either prenenstrual -- she actually
recommended a tine interval where these wonen should not be
eval uat ed.

| think, clearly, before we inplenent this type of
study, we need to know whi ch wonen are expected to have a
hi gher false positive rate. | think Dr. Fields said he was
| ooki ng at sone of those wonen who are either on hornones or
actually prenenstrual, that sort of thing. So, there
clearly is nore data we need to know.

DR. GATSONI'S: Frankly, | think that is sonething
that they should be doing after an approval or disapproval.
| can't see the manufacturer responsible for data |ike this.
| nmean they are too detail ed.

DR. DESTOUET: Well, | tend to disagree. |[If part
of what the manufacturer is saying that this test is
efficacious in the dense breast, wonen under age 50, it may
be that that is the very subset of wonmen who may have fal se
positive T-Scans because they are ovul ating.

DR. GATSONIS: | agree. If it is a matter of
| abeling, we should take this out of |abeling, but really to
get into that kind of subset population up front --

DR. DESTOUET: | don't know.

DR. HALBERG |Is that enough feedback then for you
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on terms of 3(a)?

DR. ALAZRAKI: | would think that the wonen with
dense breasts, who often -- not often, but sonetinmes have
mamogr aphical ly difficult to interpret studies would be a
group that physicians mght tend to want to use this in and
| don't think we have the data, you know, in that group to
support allow ng that type of use.

So, | would think that we would want the conpany
to give us that data if they want that to be included. |If
they don't, then we should exclude that in the | abeling,

t hat group

DR. HALBERG Let's go around the table maybe and
get everybody's feeling. Shall we ask the manufacturer for
nore data on younger wonen, dense breasted wonen in terns
of --

DR. KOPANS: First of all, dense breasts don't

necessarily mean younger wonen. There are a |ot of ol der

wonmen with dense breasts. | would like nore data. | don't
know -- | amgoing to pass. | don't know what to say on
t his.

DR. ALAZRAKI: If you pass, | don't know how I
can --

DR. KOPANS: | amjust concerned that | don't know



300
what the population is that this technol ogy benefits.
just don't have enough information to know how to advi se the
conpany as to labeling or the FDA as to efficacy. | nean,
there is an inprovenent in specificity and maybe an
i nprovenent in sensitivity in younger wonen, but | don't
know for what |esions. You know, LOS 2 and 3 have no
meaning for nme at this point and I don't know what -- you
know, | don't think you can say it is for any particular
type of woman because those data weren't presented and | am
sure it is going to be hard to get at.

It would be all wonen in LOS 2, LOS 3, | presune.

DR. HALBERG Did you want to nmake a comment ?

DR. GATSONIS: No. | nean, | just don't -- |
don't think it is necessary to ask this at this point and it
shoul d not be | abeled for that. The |abeling should not
i nclude that kind of special -- | nean, here it is sort of
Phase 1 and we are aski ng Phase 3.

DR. HALBERG Dr. Rom | |y- Har per.

DR. ROM LLY-HARPER: | am just having a hard tine,
like Dan is, determ ning what population is best to utilize
the equi pnment on. | just think there is not enough data of
any category, whether it is dense breast or not. | agree,

when we get to that point, | think, we need -- we would need
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sone type of evaluation as to which patients are at high
risk for false negatives and positives, but | don't think we
have the information.

DR. HALBERG Dr. Hackney.

DR. HACKNEY: | think the manufacturer has given
us the data that they have and I can't inmagi ne what size
study would be required for themto identify enough false
negati ves and fal se positives to then subcategorize those
and identify patterns of which women and which sorts of
breasts would be nost likely to have these probl ens.

So, | think if we ask themto provide that before
this is approvable, it could be a very long tinme before it
coul d even conme back. | have made it clear before that | am
not that confortable that the data we have let's one
translate their study into clinical practice and I don't see
how they could conply with this with the information they
have or that they accunulate in any reasonabl e period of
tine.

It took a long tinme to figure out what was w ong
wi th mamography in the areas where you have problens. You
are essentially asking themto do the sane thing for this
t echni que.

DR. HALBERG | think basically the people's
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coments around the panel have al so addressed 3(b). You may
want to put 3(b) up. | amnot sure we need to have a | ot
nore di scussion about it in light of the discussion we have
just had. | think we are asking for nore data.

Wuld you like to respond to the sets of issues
t hat have conme up?

DR. PEARLMAN: Yes. Thank you very much. This is
Dr. Pearlman from TransScan. There have been a nunber of
very inportant conmments nade that | would like to respond
t o.

Wth regard to postmarket study, as | have
i ndi cated, the conpany already has active plans that we are
pursuing to investigate the issues raised in points 3(a) and
(b) because they are interesting to us, as well as to the
medi cal community. W believe that not only is it
interesting and inportant to understand in what patients
this may be better indicated than others, but also can we
sharpen up the technique and nake it nore effective.

So, we are interested in this, as you are. \Wat |
woul d i ke to point out is the issue of providing a warning
as to whether there is a type of patient that is less |likely
to be benefited by this technique than others. O her than

the gui delines that we have suggested, such as ruling out
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patients that are clearly indicated for biopsy, such as Dr.
Al azraki has suggested, that is clearly contraindi cated and
it is in our labeling that we are recomending or clearly
ruling out patients that are clearly indicated for foll ow
up. That is also in our indications ruled out.

Q her than that, we do not know from our study any
single factor, whether it be the age, the breast size, the
size of the lesion or the nenstrual status of the patient
that shows a statistically significant inpact on the
adjunctive rate. It all appears to work. So, we don't know
of a warning sign right now that we could tell you for the
next woman wal king in. W usually watch out because we are
suspicious that we will not be accurately di agnose you.
There are no such indications that we know of right now

Al though it was nentioned that we are
investigating -- it is interesting to |ook at the nenstrual
cycle. W don't have a rule for that and any cl ear nessage
fromthat that we could say to you right now that these
wonen or the other wonmen are not indicated for this test.

So, therefore, | would like to appeal to the
reason that Dr. Gatsonis, that these things are interesting
to us as well as to you. W would hope that the fact that

we did a very strict study design, as Dr. Kopans has pointed
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out, would not be used against us in estimating what this
can do in the actual clinical utility. Had we wanted to do
a study that was nore clinical in nature then the criticism
woul d have been the other way around, that you don't know
who i s hel ping what and you have a bi g ness.

So, we thought we were doing the right now by
going the blinded route and we would |ike not to be
penal i zed for that. Thank you very nuch.

| would also like to invite Dr. Fields and Dr.
Rossmann to address the issue of the right patients, as we
understand them for the study. W have, as Dr. Fields
presented earlier, a chart that illustrates conceptually how
this fits in and for whomit is indicated. Wuld that be
appropriate at this tine?

DR. HALBERG If it can be very brief.

DR. DESTOUET: Dr. Halberg, |I do not want this to
sound that nebul ous, but | think there are wonen who are put
on hornonal replacenent therapy for whomwe had no data and
there is not question that sonme of these wonen woul d be
included in this study. Wuld such a therapy change their
T-Scan? | amsure that doesn't have to be accumul ated prior
to premarket approval, but | think that there are probably

sone wonen and even as was pointed out in their pilot study,



305
sone wonen who are prenenopausal may have fal se positive T-
Scans suggesting that there is a hornonal effect. So, |
would i ke to know if, indeed, that is valid.
DR. HALBERG So, in response to that, one of the
things we would also |ike to ask the manufacturer for is
nore data with respect to hornonal status, either nenopause

or hornone repl acenent.

DR FIELDS: | just want to refer again to nmy flow
sheets here. In ny current practice, | don't define LOS 1s,
2s or 3s. | don't examne patients that are definitely

beni gn or | have decided should have foll owup or should
have biopsy. It is only those indeterm nate cases based on
all clinical information. | have defined anything here, any
category, other than the fact that it is an indeterm nate
case. They m ght have indeterm nate mcrocalcifications,

whi ch we see everyday; equivocal nasses we see everyday,

ot her things.

Mammogr aphi cal ly, they m ght be indeterm nate for
ot her reasons as well but | have decided on clinical grounds
that this is an indeterm nate case, probably benign by its
nature and the T-Scan tries to help ne wth that.

DR. KOPANS: Again, just to reiterate -- |

appreciate the flow chart, but, for exanple, | don't know
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what indeterm nate mcrocalcifications are. Equivocal
masses, do you do an ul trasound and show their cysts or does
this elimnate cysts. These are equivocal solid nmasses.

DR FIELDS: Equivocal solid masses, right.

DR. KOPANS: And are those nasses where you think
there is an obscured -- | nean, | could -- this is where |
think you need the detail. What did the re-readers
specifically categorize as LOS 2 and LOS 3? Because that is
where your theoretical efficacy is and that is only where it
is, unless | am m ssing sonething. As an experienced
radi ol ogi st and breast imager, | need to know real |y what
were the criteria being used for these grades because
otherwise it is a huge waste basket and there are going to
be -- sonmeone is going to say, well, you know, it has got a
little defined margin. That nust fit into the T-Scan, when,
in fact, it is actually an invasive cancer that has an ill-
defined margin.

So, | think it needs to be nore specific so | know
what the indications are for using the scan properly. You
may have the gestalt. | have no doubt you do because you
have used it, but sonmeone com ng along has to have specific
indications, | think, for when to use it and what are the

specific lesions that the study showed as opposed to what
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your -- | mean, we all incorporate our own experience and we
need to have the objective analysis.

DR. ROSSMANN:. | think that that is a very
fruitful suggestion and | think that that is sonmething we
coul d do.

DR. HALBERG  Thank you

Let me now -- let's proceed with the review and
di scussion of this PMA P970033. M. Mnahan will rem nd us
of our responsibilities in reviewng this PVA

MR. MONAHAN: | would |ike to note for the record
that in the conflict of interest statenent that | read this
norni ng, there was an om ssion and the om ssion was that Dr.
Giemcould participate in the discussion for TransScan.
However, he was prevented fromvoting because of a potenti al
conflict of interest or the appearance of such.

The point is noot because he had to catch a pl ane.
So, he is not here, but | felt that it was necessary to |et
you know t hat.

W are asking -- and this will be redundant with
this norning's explanation, but I would again like to read
the instructions to the panel into the record for their --
concerning their recomrendati ons.

We are asking themto make a reconmendation as to
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whet her this PMA shoul d be found approvabl e, approvable with
conditions or not approvable. There are three options. A
recomendati on nmust be supported by data in the application
or by publicly available information. Your recomrendati on
may take one of three forns.

You can recommend that the PMA be approved with no
conditions attached to the approval. You can recomrend t hat
the PVA be found approvabl e subject to specific conditions,
such as resolution of clearly identified deficiencies, which
have been cited by either yourselves or by FDA staff.
Exanpl es can include resolution of questions concerning some
of the data or changes in the draft |abeling.

You may concl ude that post approval requirenents
shoul d be inposed as a condition of approval. These
conditions may include a continuing evaluation of the device
and subm ssion of periodic reports. |If you believe such
requi renents are necessary, your reconmendation nmust address
the following points: (a) the reason or purpose of the
requi renents; (b) the nunmber of patients to be eval uated and
(c) the reports required to be submtted.

You may also find the application not approvabl e.
The Act, Section 515(b)(2) A through E states that a PMA can

be deni ed approval for any of five reasons. | will remnd
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you of three of these reasons that are applicable to your
deci si on.

The three are: There is a |l ack of show ng of
reasonabl e assurance that the device is safe under the
conditions of use prescribed, recommended or suggested in
the labeling. To clarify the definition of safe, there is a
reasonabl e assurance that a device is safe when it can be
termed based on valid scientific evidence that the probable
benefits to health fromuse of the device for its intended
uses and conditions of use when acconpani ed by adequate
directions and warni ngs agai nst unsafe use outwei gh the
probabl e ri sks.

The valid scientific evidence used to determ ne
the safety of a device shall adequately denonstrate the
absence of unreasonable risk of illness or injury associ ated
with the use of the device for its intended uses and
condi tions of use.

The PVA nay be denied approval if there is |ack of
show ng of reasonabl e assurance that the device is effective
under the conditions of use prescribed, recomended or
suggested in the labeling. A definition of "effectiveness"”
is as follows: There is a reasonable assurance that a

device is effective when it can be determ ned based upon
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valid scientific evidence that in a significant portion of
the target popul ation, the use of the device for its
i ntended uses and conditions of use, when acconpani ed by
adequate directions for use and warni ngs agai nst unsafe use
will provide clinically significant results.

And, thirdly, the PVMA may be deni ed approval if
based on a fair evaluation of all the material facts the
proposed | abeling is false or msleading. |If you should
make a non-approvabl e recommendation for any of the stated
reasons, we request that you identify the neasures that you
bel i eve are necessary or steps which should be undertaken to
pl ace the application in an approvable form and these may
i nclude further research

| will turn the neeting back over to Dr. Hal berg

DR. HALBERG If there are no further itens that
t he panel wi shes to discuss, we wll nove to the panel's
recommendat i ons concerning the PVMA P970033, together with
the reasons for the recomendati ons as required by Section
515(c)(2) of the Act. The underlying data supporting the
recommendati on consists of the informati on and data set
forth in the application itself, the witten sunmaries
prepared by the FDA staff, the presentations nmade to the

panel , which we heard today, and the discussions held during
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t he panel neeting, which are set forth in the transcript.

The recommendati on of the panel will be approval,
approval with conditions that are to be nmet by the applicant
or denial of approval.

Can | get a notion?

DR. ROM LLY- HARPER: So noved.

DR. HARDING Do you want to nove for approval
approval with conditions or denial of approval ?

DR. ROM LLY-HARPER. Are we going to go around
or --

DR. HARDING Actually, I first need a notion.

DR. ROM LLY-HARPER: Repeat those three categories
agai n.

DR. HALBERG  Approval, approval with conditions

or non-approval, denial of approval.

DR. ROM LLY-HARPER: | vote for non-approval at
this time wwth conditions because of the follow ng: | have
problenms with the data that was presented. | would like to

see i nprovenent in consistency of the physician
interpretation of the mammographi c dat a.

| think this application of the differences in
capaci tance and resistance of tissues is excellent. | think

t he conpany has done a trenendous job. | think the
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i nformati on, however, that we received today and the
information that was presented to us, both by the conpany
and by the FDA | eaves a |l ot of doubt in ny mnd as to how to
exactly proceed on an approved status.

DR. HALBERG So, the notion on the table is for
deni al of approval with a request for additional information
as we have outlined in response to the three questions that
t he FDA put before us.

Is that a fair sunmary?

DR. ROM LLY-HARPER: Yes, it is.

DR. HALBERG Do | have a second?

DR. HACKNEY: Second.

DR. HALBERG Could I have a show of hands for
peopl e agreeing with the notion?

Can | poll everybody on their reasons? Perhaps |
will start with --

MR. MONAHAN:. Excuse ne. For the record, could
you count the nunber of votes, please?

DR. HALBERG For the record, one, two, three
four, five, six -- all of the -- are you abstaining?

DR. ALAZRAKI: Yes, | am abst ai ni ng.

DR. HALBERG For the record, there were five

votes for the notion and one abstenti on.
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Now, Dr. Hackney, we will go around the panel and
poll you for your reasons for your vote.

DR. HACKNEY: | think there was a | ack of evidence
of effectiveness as it is intended to be used in clinical
practice and for that reason | amnot convinced that it is
safe since it may |lead to sone wonen not undergoi ng bi opsy,
who m ght have undergone biopsy otherwise and it is not
cl ear whether there will be a larger increase in needed
bi opsi es being performed as a result of this than the
decrease i n needed bi opsies not being perforned.

And | think that that question could be answered
by a study that fitted this T-Scan data into clinical
practice. So, at this tinme, | don't think there is enough
information to conclude that it is either safe or effective.

DR. DESTOUET: | amnot sure in whom| would use
nodal ity and, as sonmeone who reads about 25,000 mammograns a
year, | need nore data regardi ng which patient popul ation
this study -- this test is best suited for and | need to
know how this will affect managenent of those patients.

DR. ROM LLY-HARPER: | just want to comrent to the
manuf acturers, | really think that this is a technol ogy that
needs to be pursued and not let it drop because | think we

all would Iike to see an adjunct to the current status of



314

detection of breast cancer.

However, | would like to see according to the
di scussion today a |ot of tightening up, not necessarily
massi ve nunbers, but tightening up of the data that is
avai |l abl e and a pursuance of some nore critical aspects of
obtaining that data, particularly that LOS 2-3 category
because, as Dr. Destouet says, as clinicians we are having a
probl em determ ni ng how effective this is going to be in
solving the problens that they really want in the breast.
When should we use it? In whomis it going to be
beneficial ? And particularly, are we going to increase the
nunber of biopsies on patients that don't need thenf

Those things, | think, we addressed today and |
think can be answered, whether it takes a few nonths or what
have you, but | think it is doable.

DR. HALBERG Dr. Gatsonis

DR. GATSONIS: Yes. | nean, this is a very
difficult vote for ne in the sense that | think these
sponsors did -- | nean, tried to play by the rules, the new
rul es of providing substantial evidence, designed studies
and maki ng technol ogy evaluation a serious scientific field.

The down side of that is often there are too many

| oose ends that show up in this kind of application. That
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is what it showed up. This is why nmy vote is such. | think
that with the information that was -- we said should be
provided in all the previous questions of the FDA if this
was on the table, | would take another very hard | ook at
this and ny answer mght be different.

DR. HARDI NG Dr. Al azraki.

DR ALAZRAKI: Yes. | abstained. | think that
t he conclusion here is reasonable. The reason that |
abstained is that | felt I could al so have gone the other
way, a very limted, very highly conditioned approval at
this point. However, | think that the conpany can, based on
di scussions that we have had now t oday, perhaps gather sone
nmore of that specific population targeted data that | think
the commttee felt it needed and cone back and perhaps that
woul d just -- also, the data presented by the FDA was new to
me and | think it was a little bit difficult to digest
everything in two or three hours.

DR. KOPANS: | think I would basically second what
everyone has said. Again, | give the conpany enornous
credit for doing the study the way they did. Again, | think
there were unfortunately some major | oose ends, but | would

encourage the FDA to work with the conpany to tie up as many
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of those as possible.

Again, it is alnost unfortunate that you have to
kind of make a vote because | amnot sure -- to ne, it is
just we are not quite there. | do have concern -- | think
t hose of us who are involved in breast cancer detection and
di agnosi s see wonen everyday where cancers are m ssed.
think we woul d probably all agree that is one of the nobst
devastating things that we all face.

| just don't want to approve sonethi ng where
conceivably that could -- that nunber could increase. Now,
at the sane tine, it may be that the systemis going to
decrease that. | think the level of the information that |
have at this point doesn't allow ne to confortably say that.
The data may be there and | certainly would love to see them
and | ook at it sone nore, but right now, I would not be
confortable in recomrendi ng approval, but | think certainly
getting at the data and | ooking at it sone nore, | would
strongly encourage FDA do that.

DR. HALBERG Ms. Whel an, do you want to make any
coment s?

M5. WHELAN: Not really. The only thing | would
say is that not being a mamographer or a statistician, this

is mldly overwhelmng to listen to all the discussion in
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the review, but it occurred to ne that as a consuner, it
woul d be quite difficult to participate with your health
care provider in nmaking a decision about the use of this
technology if it is not made to the clear to the clinician
what an LOS 2 or 3 is.

DR. HALBERG  Thank you

| want to thank all the nenbers of the panel for
their hard work in reviewing this and their fortitude in
remai ni ng here and for the recommendati ons to the FDA
concer ni ng SoundScan 2000.

Since there is no further business, | would like
to turn it over to M. Mnahan for sone cl osing renarks.

MR, MONAHAN:  Dr. Yin.

DR YIN | would like to have sone cl osing
remark. First of all, I do want to thank Dr. Hal berg. This
is her last neeting as a chairperson, but not as a
consultant, and it is a very difficult one. | really
appreciate you all taking the tine, give everybody the tine
to work this out. And thank you so nuch.

| want to thank the panel for a very good
di scussion and | do want to thank the sponsor also. You
have heard all our experts here tell you that, indeed, this

product is reasonably useful. So, if you can cone back with
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all the data and, hopefully, that we will not change our
m nds. \Whatever we ask you, we expect that it will go
t hrough the next tinme, we hope.

Thank you so nmuch fromall of you

MR, MONAHAN. | would like to just note before we
| eave that this will be my |ast neeting as exec sec and |
woul d i ke to thank the panel, all the nenbers for making ny
j ob easier over the last few years as we went through these
various neetings. | amgoing to mss you but I am sure you
wll see ne around. So, thank you again and |I think this
nmeeting i s adjourned.

[ Wher eupon, at 5:22 p.m, the neeting was

concl uded. ]



