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P-ROGEEDI-NGS
(10: 03 a.m)

CHAI RVAN LADQULI S: VW wll now have the
open session. And so, Louise, you are going to mnake
some announcenents before everyone before from Louise
Magr uder, okay.

V5. MAGRUDER Good norni ng. Wl cone to
today's panel neeting. |'m Louise Magruder, Executive
Secretary of the |Inmunology Devices Panel of the
Medi cal Devi ces Advisory Panel Meeting. And |'m going
to ask the Panel Menbers to please introduce
t hensel ves starting with our Chairperson.

CHAI RVAN  LADQULI S: Charl es Ladoulis,
Chair of the Immunol ogy Devices Panel. And Dr. Hank,
Dr. Henry Hanmburger will not be able to attend today.

DR HORTI N A@en Hortin, 1'm a Panel
Menber and I'min the Cinical Pathol ogy Departnent at
NI H.

DR. TAUBE: Sheila Taube, ['m the
Associ ate Director of the Cancer Diagnosis Program at
the National Cancer Institute.

DR GUTMAN I'm Steve @utman, |1'm the
Director of the Division of dinical Laboratory
Devi ces, FDA.

V5. VWHEATLEY: My nane is Bonnie Weatl ey
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and I'm the Director of the Breast Cancer Early
Detection Program and |I'm the Consumer Representative
her e.

IVB. AWM RATI : I'm Erika Awmmrati,
I ndustry Representative to this Panel and do ny own
consul ting.

DR BERRY: I'"'m Don Berry, Chair of
Bi ostatistics at MD Anderson Cancer Center in Houston.

DR CARPENTER Betts Carpenter, I'm a
Pat hol ogi st, Vice Chairman and Professor at Marshall
University in Huntington, Wst Virginia.

DR, PETRYLAK: I"'m Daniel Petrylak, I'm a
Medi cal Oncologist and Director of GJ Oncology at
Col unbi a Presbyterian in New York.

DR KEMENY: I'"m Margaret Keneny, |'mthe
Head of Surgical Oncology at SUNY Stony Brook and a
Panel Menber.

DR, DILORETO  Robert DiLoreto, practicing
Urologist, Mchigan Institute of Uology, Detroit,
M chi gan.

M5. MAGRUDER The I nmmunol ogy Devi ces
Panel |ast nmet on Novenber the 9th, 1999. The Panel
di scussed, nade recomendations and voted approvable
with conditions on a pre-nmarket approval application

for the Wsis PathWsion HER-2 neu, HER-2 DNA Probe
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Kit, designed to detect anplification of the HER2
gene via fluorescence in situ hybridization in
paraffin enbedded specinens from subjects wth no
positive Stage 2 breast cancer.

The | mmunol ogy Devi ces Panel Meeting dates
for next year, the year 2000, are tentatively
scheduled for WMarch 17th, June 16th, Septenber 15th
and Decenber 8th. Dr. Steve Gutnman, Director of the
Division of dinical Laboratory Devices will nake a
presentati on.

DR GUTMVAN Good nor ni ng. One of the
nost inportant resources that the FDA has to draw on
inits review of the work product that we passionately
know and I ove is this Advisory Panel. And today marks
a mlestone in that three of the pillars of this Panel
have conpleted four years of really excellent service
and 1'd like to recognize those individuals. Those
three individuals are Dr. Keneny, Dr. Taube and Dr.
Ladoul i s.

And all of them as those you who have
been following the life of this panel know, have been
active and vigorous and wonderful participants and
have hel ped us through a whole host of conplex and
fasci nating products and problens. They' ve done good

work and what I have is a letter from our
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Conmi ssioner, Dr. Henney, and a plaque signed by our
new Center Director, Dr. Feigal, and Dr. Henney as
well. And I1'd like to hand those out to these three
fol ks.

There is no reward for good work and the
bottom line is you can never escape, Yyou can never
escape the clutches of the FDA It was our intention
to take all three of these folks and roll them over
onto our consultative list, so we do hope that there
will be a revisit when appropriate products do cone
up. And I'd like to offer them a hand of appl ause.

(Appl ause.)

M5.  MAGRUDER: And now Dr. Tom G oss,
Director of the Division of Post-Mrket Surveillance,
will give a presentation on post-nmarket evaluation at
CDRH.

DR GROSS: Good norning. My name is Tom
Goss and |'mthe Director of the Division Post-Market
Surveillance here at CORH And 1'd like to take a few
m nutes of your time this norning to talk to you about
post - mar ket eval uation here at the Center. Ve think
it's inportant that the Advisory Panels are aware of
post-market prograns and activities since these nmay
directly relate to your deliberations about a

product's safety and effectiveness.
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Now the objectives of the presentation are
three-fold. One, to describe a few of the key nethods
of device post-nmarket evaluation, present challenges
in acconplishing post-nmarket evaluation and describe
the pivotal role that Advisory Panels can play in this
ar ena.

Now this slide entitled, From Design to
(bsol escence, nakes three key points. Ohe is it
depicts the natural history of devices from design,
lab bench testing, clinical testing, FDA review and
i mportantly, post-nmarket eval uation.

Two, it depicts the continual feedback
| oops throughout this process leading to continua
product i nprovenent. W think that post-market
evaluation has an inportant part to play in this
process and the remminder of this talk will focus on
three key progranms wi thin post-market evaluation, the
MDR  Program Section 522, known as post-market
surveillance studies and are conditions of approval
studi es under our PMA authority.

Now the third point that this slide makes
is that the clinical comunity, and inportantly the
Advi sory Panels, have a key part to play in this
process of continual product inprovenent. Now we al

know as products are released into the market place
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guestions or potential public health concern can arise
in the post-nmarket period. There could be issues
about a product's long-term safety, about perfornmance
of device and community practice as it noves outside
the narrow confines of clinical trials.

The effects of changes in user's setting,
say for instance in noving your product from
professional to hone use. The affects of increnental
changes in technology can raise safety questions. And
there may be concerns about adverse events of unusua
patterns of adverse events.

Now let's focus on sone of these prograns
t hat may address sonme of these public health
guest i ons. Beginning wth the Medical Devi ce
Reporting Program or MR Now this is a nationw de
passi ve surveillance system of voluntary and mandatory
reports.

The voluntary part of this program began
in 1973. The mandatory part in 1984, and currently
manufacturers are required to report deaths and
serious injuries to the FDA, if the device my have
caused or contributed to the event. And they are also
required to report nmalfunctions. Al user facilities,
nost notably hospitals and nursing hones, nust report

deaths to the FDA and serious injuries to the
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manuf act urer.

Now since the database inception in 1973,
all tolled, we have slightly over one mllion reports
in our database. Beginning in the early '90's and
continui ng today, we've received about 100,000 reports
a year. The information is sent in on standardized
reporting fornms that collect information on device
specifics, event descriptions, pertinent dates and
patient characteristics.

Unfortunately, reports often have limted
information, even basic denographic information such
as age and gender is mssing froma nunber of reports.

But nonetheless, it can provide critical signals to
the FDA for further action.

Now what are sone of the actions pronpted
by the NMNMDR Progranf A further follow up of MR
reports we nmay iSsue, directed inspections of
manufacturers or wuser facilities. It my lead to
produce injunctions or seizures, product recalls,
patient/physician notification, such as the 1997
Public Health Advisory on Antibody Testing for Lyne
Di sease.

And it may occasionally |ead to additional
post - mar ket st udi es. Now if we call for additional

post - mar ket studies, we have two authorities we can
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rely on. One, Section 522 in FDAMA, better known as
post - mar ket surveillance, and the other under our PNA
authority for post approval or condition of approva

st udi es. Now Section 522 was originally mandated in
SMDA in 1990, and it was changed significantly in
FDAMA in 1997. The 1990 version had categories and
lists of devices, such as cardiovascul ar devices, the
manuf acturers of which were required to do post-narket
studies regardless of whether they were pertinent
public health questions.

The '97 wversion no l|onger had those
categories and lists, but FDA still retains its
di scretionary authority in ordering manufacturers to
do post-market studies if their device presents
particular public health issues. Now our post-
approval or condition of approval studies, refers to
PMA products and is reserved strictly for PMA
product s. The Section 522 authority extends our
coverage to Class 2 or 3, 510K products who's failure
may present a public health problem

Now both authorities are seen as a
conmplenent to our pre-market efforts in maintaining
the safety and effectiveness of products in the
mar ket pl ace. Now |I'm inplenenting the FDAMA version

of post-market surveillance studies. VW publish
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criteria to help guide or considerations on when to
i npose post-narket studies on these Cass 2 and 3 510K
product s. A principle criterion is that there has to
be a critical public health question to address. This
can cone from four cause issues, such as notable
adverse events, concerns about new or expanded

condi ti ons of use.

Moving a  product, let's say, from
professional to home use. Concerns about evol utions
of technology that raise safety issues. Anot her

criterion has to do with consideration of other post-
mar ket strategi es. Per haps mandating a study is not
the best strategy to address the public health
guesti on. Manuf acturers often will voluntarily study
the issue or we nmy gain information through
i nspections or sonme aspect of our quality systens reg.
Thirdly, if we do order the study, we
shoul d nake sure that they are practical and feasible
to conduct. W can get sufficient nunbers of
patients, sufficient nunbers of interested physicians.
In a related item how will the data be used. Thi s
is particularly inportant for rapid technologies in
which by the time we get the data, they are obsol ete.
And lastly, of course, is the priority of

t he study. And in this age of limted resources we
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have to prioritize our efforts. Now once we decide to
i mpose a post-nmarket study requirement, there are
sever al design approaches to choose from as
represented here from |east burdensone to nost
burdensonme or less conplicated. W should try to pick
t hat design approach that is |east burdensone and al so
best addresses the public health question of interest.

On the |east burdensone end, we may ask
for a detailed review of conplaint history of the
literature and non-clinical testing of the device.
And then noving up the category of conplexity, we nmay
ultimately ask for case control studies in rarely
random zed trials. Now we've experienced severa
frustrations in the post-nmarket period in conducting
post - mar ket st udi es.

One is an issue of rapid evolution of
technology, it may nake studies obsolete. And we
should be aware of that prior to entering into these
st udi es.

There may be lack of incentives for the
industry to do these studies. The industry may view
these studies only as being the bearers of bad news,
raising potential safety issues about their product
and we need to change that paradigm and get industry

interested in doing these studies. There may be a
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lack of interest in the clinical comunity if we're
studying the chore technologies. And lastly, we need
to have clearly specified public health questions.

Now what's the challenge to the Advisory
Panel and really a challenge to us all is that when
consi deri ng post - mar ket st udi es, under what ever
authority, we need to ensure that they are of prinmary
i mportance, that they are practical and feasible and
conducted in a tinmely fashion. VW need to clearly
specify the public health question and we need to not
the clinical or regulatory relevance of answering the
gquestion, what will we do with the data?

Are the data there to show us that our
post-mar ket experience is simlar to a pre-narket
experience? Are they there to address residual
guestions? And again, can they be gathered in a
tinmely fashion? The last slide speaks to the future
of MDR and post-market surveillance studies. Wth
regard to nedical device reporting, noving away from
i ndividual reporting of well-characterized events to
summary reporting. It's a nore efficient way to
revi ew these events.

W're working on a project to institute
sentinel reporting, which 1is taking a cadre of

hospitals, rather than the universe of hospitals and
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focusing on them as the reporting entity to ensure
better quality and nore tinely reports. W' re noving
into the era of electronic data interchange and having
these reports submitted electronically. W' re
integrating our efforts wth a quality system
regul ati on. And lastly, we're currently exchanging
significant adverse event reports internationally.

On the post-market surveillance study
side, again, |1've nentioned the wi de variety of study
desi gn approaches we have to choose from Wwe'd |ike
to pursue nore collaboration with industry and the
clinical community and nmake use of other existing data
sour ces. That concludes ny talk and thank you very
much.

M5. MAGRUDER: Thank you, Dr. G oss.

This panel is here today to discuss, nake
reconmendations and vote on a pre-market approval
application for an enzyne immuno assay for the in-
vitro determ nation of a nuclear matrix protein NWP22
in stabilized voided urine.

This test kit is indicated as an aid in
t he di agnosis of persons with synptons or risk factors
for transitional cell cancer of the bladder, and in
the managenent of patients wth transitional cell

carcinoma of the bladder after surgical treatnent to
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identify those patients wth occult or rapidly
reoccurring transitional cell carcinonma

At this time, I will read into the record
the waivers for the conflict of interest statenment and
tenporary voting status. | mmunol ogy Devi ces Panel
Meeting, Decenber 13th, 1999, Conflict of Interest
St at enent . The following announcenent addresses
conflict of interest services associated with this
neeting and is nade part of the record to preclude
even the appearance of an inpropriety.

The conflict of interest statues prohibit
special governnent enployees from participating in
matters that could affect their or their enployees'
financial interest. To determine if any conflict
exi sted, the agency reviewed the submtted agenda and
all financial interests reported by the Conmttee
participants and has determned that no conflict
exi sts. In the event the discussions involved any
ot her products are firns not all ready on the agenda,
for which an FDA participant has a financial interest.

The participant should excuse him or
hersel f from such invol venrent and their exclusion wll
be noted for the record. Wth respect to all other
participants, we ask in the interest of fairness, that

al | persons naking statenents or present ati ons
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di scl ose any current or previous financial involvenent
with any firm who's product they may w sh to conment
on. Appointnment to tenporary voting status. Pursuant
to the authority granted under the Medical Devices
Advi sory Commttee Charter, dated Cctober 27th, 1990,
and as anended August 18th, 1999, | appoint the
following individuals as Voting Menbers of the
| mmunol ogy Devices Panel for this neeting on Decenber
13t h, 1999.

Dr. Donald H. Berry, Dr. Robert R
Di Loreto. For the record, these individuals are
speci al governnent enployees and consultants to this
Panel or other Panels under the Medical Devices
Advi sory Conmittee. They have undergone the customary
Conflict of Interest Review and have reviewed the
material to be considered at this neeting. Si gned,
David W Feigal, Director, Center for Devices and
Radi ol ogi cal Heal th, dated Novenber 22nd, 1999.

At this point, Dr. Ladoulis will open the
floor for the open public session. I would like to
note for the record that no one has contacted the
agency with a request to speak.

Dr. Ladoulis.

CHAI RVAN LADQULI S: Yes. Are there any

menbers of the audience in this open session who would
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like to make any comments or presentations at this
time? The forumis open to the public.

(No response.)

CHAI RVAN LADQULI S: There being none, then
| think that we can proceed to the next item on the
agenda. The Sponsor's presentation originally is

schedul ed for 11:15, but if the Sponsor is prepared to

begin, we can -- it's now alnost 10:25, and we could
begin that presentation. Ch, vyes, the overhead
proj ecti on. You'll be using the mcrophone at the
st and?

DR. DOMURAD: Wi chever you prefer.

M5. MAGRUDER It doesn't matter.

CHAl RVAN LADQULI S:  Either m crophone wll
be recorded, that's fine. And while they' re setting
up, | just wanted to confirm that arrangenents have
been nmade for the, the overheads?

DR. DOMURAD: Yes, they have.

CHAI RVAN LADQULI S:  Ckay, so everything is
sati sfactory?

DR,  DOMURAD: Ladi es and gentleman of the
Panel , Menbers of the Agency, thank you for your tine
and attention. I's that better, or is there too nuch
f eedback?

Thank you for your tinme and attention here
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t oday. The Matritech NWP22 Test Kit is an enzyne

i muno assay for t he in-vitro guantitative
determ nation of the nuclear matrix protein, NWP22, in
stabilized voi ded uri ne.

It was approved in July, 1996, as an aid
in the managenent of patients with transitional cell
carcinoma after surgical treatnent to identify those
patients with occult or rapidly recurring TCC The
cut off of ten units per ml was chosen for this
indication as providing optimal sensitivity of 76
percent and specificity of 74.2 percent in those
patients who had had a prior bladder cancer in the
first disease episode after transurethral resection of
t he bl adder tunor.

Recurrence rates, actually back please.
Recurrence rates of bladder cancer after a first tunor
are as high as 80 percent due to changes in the
bl adder and therefore require frequent nonitoring. W
seek the new intended use as an aid in the diagnosis
of persons wth synptons or risk factors for
transitional cell cancer of the bl adder. Matritech
conduct ed per f or mance characterization preci si on
testing according to the NCCLS guidelines on a variety
of mean concentrati ons.

The concentrations tested are seen here in
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the third colum. They ranged from 6.3 at the | owest
to 96.3. The CVs, seen near the end, were wthin
acceptabl e range. Please note the standard devi ations
which are in the final colum here which are the nore
absolute neasure of difference in perfornmnce. The
| owest nean concentration tested was 6.3 units per ml
and its standard deviation was O0.781, one of the
| owest of those tested.

Please bear in mnd that Cvs are a
mat hemati cal calculation of the standard deviation
di vided by the nean concentration tines 100.

Thi s nmeans t hat t he | ower t he
concentration, the smaller the denomnator is in this
cal cul ati on. The NCCLS gquidelines for precision
testing specify that three urine controls and five
patient specinen pools wll be wused, assayed in
duplicate, in each of two independent runs over a
period of 20 days for an n of 80.

The agency recently brought to our
attention and we agreed that it would be advisable to
do addi ti onal NCCLS testing on sone | ower
concentrations because our recomended cut off is 5.0
bel ow the 6.3 which had been previously tested.

Those NCCLS testing gui del i nes are

underway now and we are testing mean concentration of
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about three and about five. However, we do have sone
data from the famliarization training for the
| aboratories that did site-to-site testing. Thi s
protocol is different from the NCCLS guideline. It
was pre-agreed with the agency for training our
| abor atori es. It used three urine controls and three
patient specinen pools. Sorry. Speci mens were
assayed in replicates of four but over four days.

So we have a very nuch smaller n of 16,
conparing to the n of 80 over 20 days. Looki ng at
that data to get an indication of what the precision
woul d be like and again this is not the sanme as NCCLS
testing.

But | ooki ng at t he | owest nmean
concentration which was tested, 3.26, here toward the
mddle, we came up with a standard deviation of O0.84.

And |1've drawn the conparison for you here bel ow.
The NCCLS data, the |owest concentration tested was
6. 3. The standard deviation there was 0.781. So we
have a very simlar standard deviation. The
calculation for CV divided that standard deviation by
the nean concentration because the nean concentration
here was half that, roughly, 3.26, the CV |I|oo0oks
hi gher.

After the sites were trained with the
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famliarization pr ot ocol , one | aboratory di d,
Laboratory One, did 100 percent of the sanple testing
and it was the values from that |aboratory that were
used for all of our calculations of effectiveness.
Two other |aboratories did the same subset of 263
sanpl es. And we then, using the W]Icoxon natched
pairs signed rank test, recomended by Dr. Ponnapalli,
conpared the | aboratories.

If you look in the final colum, you can
see there was a statistically significant difference
between the |aboratories. However, the nean and
medi um differences are both small and very simlar,
particularly between Laboratory One and Laboratory
Two, there is a good deal of simlarity. W then went
on to investigate this range of differences to see
what clinical inmpact it mght have had.

| apologize that this is a bit busy, but
the alternative was to have you |look at three slides
flipped over and use your nental nenory to remenber
how it sits. [If you | ook down around the proposed cut
off of five and the previous cut off for nonitoring of
ten, you can see that in these regression analyses,
the data clusters very closely together. Were we
have the w der variation, the 15, ten, etcetera, is

wel | over 40, well above the recommended cut off.
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Such that a change of ten or 15 units,
wel |l ont preferable, does not affect where a patient's
value would fall 1in positive or negative range.
Finally, we |ooked at concordance and discordance
bet ween | aboratori es. Concordance was to find as the
NMP22 val ue being either above or below the cut off
value at both |aboratories. Here you can see that at
a cut off of ten, across all three |aboratories, the
concordance was very simlar and at the cut off of
five, across all three l|aboratories, I'm looking in
this colum here, was simlar.

The concordance was sonmewhat hi gher at the
cut off of ten. To look at why that m ght be, we went
back to our original data from the PMA, here for you
below, actually if you would push the slide up a
little bit, thank you -- which used a |arger nunber.
Site-to-site in this study used only two |aboratories
but both laboratories did 100 percent of the sanples
whi ch was over 1,000 sanpl es.

If we look at the cut offs of five and ten
in that data, you can see that while again the
concordance is a little higher at the cut off of then
the concordance is very good at the cut off of five.
And | think we have had an issue here that the nore

sanples you do, the better your concordance, bearing
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in mnd that NMP22 is generally analyzed at |arge
reference |aboratories that are doing thousands of
sanpl es.

In summary, for the non-clinical data, the
NCCLS precision testing data was wthin acceptable

ranges of CVs and the | owest concentration tested, 6.3

units per ml, had a standard deviation of 0.781.
Addi ti onal testing of | ower concentrations is
under way. Fam liarization data, done under a

different protocol with a smaller n, showed that at
the |owest concentration tested there, roughly half
that and a value simlar to the nedian concentrations
for the non-cancer population in this study, had a
standard deviation of 0.84, simlar to that for 6.3.
Site-to-site conparison showed small nean
and nmedian differences and reproducability which had
been denonstrated previously in the PMA, also showed
good concordance val ues. In devel oping our clinical

protocol we had the advantage of the input and

expertise of the agency as well as a nunber of
Urol ogists across the country. In choosing our
cl i ni cal sites, some  of our i nvestigators had

experience with NVP22, but we were nore concerned wth
getting a good geographical spread, as well as a

vari ety of incidence rates.
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And we chose investigators from types of
practices ranging from private practice to Veterans'
hospitals, comunity hospitals and teaching acaden c
centers. I'd like to turn over the clinical
di scussion now to one of our investigators, Dr. Bruce
Mal kowi cz, the co-Director of the UWology/ Onhcol ogy
Program at the University of Pennsylvania Health
Syst ens.

DR. MALKOW CZ: Thank you and good
nor ni ng. And for giving ne this opportunity to
di scuss the clinical trial portion of this study wth
you.

This is a protocol design for this
i nvestigation of NW22. It's a prospective design,
|l ooking at this nuclear matrix protein as an aid in
the differential diagnosis of patients with unresol ved
hermaturia or other risk factors. So it was different
than the other studies that had been perfornmed wth
this agent because it was prospective in its nature
and it was | ooking at a different patient popul ation.

The enrollnment occurred roughly over one
year, from April through My, '98, through '99,
utilizing about 33 sites. The majority of people were
not currently using this in their nonitoring practice

and all eligible patients were asked to participate in
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t he study. The principle objective of the study was
to determine the wutility of NWP22 levels in the
differential diagnosis of patients wth wunresolved
hemat uri a or ot her i ndi cations at ri sk for
transitional cell carcinoma

Secondary endpoints were to define the
sensitivity and specificity of this assay to detect
new y diagnosed transitional cell carcinoma in this
popul ation and stratify it by stage and grade and al so
to define the range of NWP22 levels in the urine of
patients wth newy diagnosed transitional cel
carcinoma and stratify this by stage and grade.
Furthernore, to define the range of NW22 levels in
the urine of patients with benign disease of the
urinary tract.

The patients at risk were those wth
unresolved hematuria and/or other risk factors for
transitional cell car ci nonsa, i ncl udi ng dysuri a,
exposure to carcinogens or a long history of snoking.

Patients nust have been about to undergo a urologic
eval uati on which included voided cytol ogy, cystoscopy
and upper tract inmaging. Patients nust not have had a
history of cancer of any other type except non-
mel anomat us ski n cancer.

There are sonme other patients selected,
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other, besides the risk populations. These i ncl uded
patients with malignancies, other than urinary tract
car ci nona. This was done at sonme selected sites.
There were also exclusion criteria in that they were
not undergoi ng any chenotherapy or biologic response
therapy or radiation therapy, at the tinme of their
urine collection. Sone sites collected only nornal
health vol unt eers, age 50 or greater wth no
significant nedical conditions and dipstick negative
urine.

Exclusion criteria were those patients who
had been diagnosed with a wurinary tract condition

within the prior 12 nonths. They may have not had any

previous history of cancer in the risk group. These
are t he denogr aphi cs of t he basel i ne for
characteristics. Since this is sonewhat of a busy

slide, but if you really look at the sets distribution
go along the lines here. You have a fairly even
di stribution, about 53/47 for nmale to female. Al so a
good representation of African-Arerican patients
within this group.

And the distribution essentially showed
that when you go through all this, that the cancers
tended to be concentrated in older, white, nale

patients with a heavy snoking history, which is not
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unsuspected. The NWMP22 val ues were studied mainly for
their medi an  because  of the kind of skewed
distribution that you see. And I'Il just sort of give
a better representation of the values, the nedians
wer e used.

And here you can see that normal, no
disease of the wurinary tract, those are benign
conditions. Al had values well under five and those
with urinary tract carcinoma had high val ues,
essentially 12.6 is the nedian. And these expected
val ues, when you |ooked at the diagnostic study and
patients  without cancer, the area to really
concentrate on is the second columm, zero to |ess than
five, where the predomnant nmajority of patients
presented, and this is all on nales. Femal es, those
with a benign disease, those with other cancers. And
then this quickly fades out as these values start to
rise.

The distribution of NWP22 values in the
risk patients were highly concentrated in those
patients who had transitional cell carcinoma in the
upper ranges. And those patients with no urinary
tract disease, the concentration, again, was in that
zero to five range. This is scattergram and it's

showing again the quintiles here 90th through the
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70th, and 25th distributions. And the groupings
showing that there was no binodal distribution, that
there tends to skew off to sonme degree, either those
with cancer, no disease, benign condition, health
patients and sone w th other carcinonas.

Again, high concentrations at very |ow
levels for those with no or benign disease or those
popul ations which were healthy. And a wder
distribution of values in those with transitional cell
carci noma of the bl adder. The next issue with this
data was to decide on cut offs. A previous indication
for this agent has been used as an aid in nmanagenent.
and there you are using a different population,
you're monitoring for recurrent disease and cut off
val ues of ten have been chosen.

There are sonme snaller independent studies
| ooked at by physicians and other institutions that
use the cut off between six and ten. This gave sone
basel ine and getting a feeler, one mght go with this
different population and that was used as an aid to
nore standard traditions, statistical traditions in
utilizing ROC analysis and evaluating different
multiple cut offs, looking for acceptability between
sensitivity and specificity.

And the perspective here was, since this
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was being used as an additional test wth inmaging,
physi cal vi sual i zati on of t he uret hel i um and
cytology, look for an optimzation, a sensitivity.
Also this is an aid in diagnosis, so you re |ooking at
a different group and the optinmal cut off point here
came at five units per milliliter. And there's ROC
curves that woul d show that al so.

These are the trials that we were talking
about before. You're looking at |evels that cane out
essentially at about six, one study lower in this
area, used ten as a cut off, this was sonmewhat
different as the single institution study. Thi s
groupi ng and popul ati on had about 50 percent of their
patients wth nuch higher grade and higher stage
car ci noma. It should be nentioned that generally
about 80 percent of the patients who would have
carci noma, would be superficial disease.

About 20 percent, 25 percent nmuscl e
i nvasi ve di sease. And that was essentially the
distribution you saw in this mlti-institutiona
study. That's one particular study that had al nost up
to 50 percent of patients wth nuscle invasive
di sease, hence the difference that they chose in their
cut offs in doing their sensitivity analysis. And

again, here's the ROC curve where we |ooked at the
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optimal finding here, the area on the curve being
about 73.

And when you | ooked at this, just a visua
i nspection and also statistical analysis suggests that
five is a reasonable cut off for optimzation in this
particular study with this cohort. And here again,
when it looks at the sensitivity and specificity,
cutting off at different val ues. And again, the key
issue here is five, whatever was chose for this study,
some nunerical increnments going one way or another
Here you're picking up a little bit on specificity and
incremental increases starting, not getting any gain
in your sensitivity and then a very significant drop
off in sensitivity if you use older values in this
case.

So essential ly, optim zati on, j ust
nunerically an inspection of this occurred at 5.0 with
this particular cohort. And the diagnosis, a
transitional cell carcinonma of the bladder, using this
cut off, you can see that NMP22 at this cut off for
sensitivity is nore than twice as sensitive as voided
cytol ogy providing you the information which one woul d
want to extract at this point. Specificity was
accept abl e, again voided <cytology being a goal

standard for specificity at 100 percent.
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When one conbined these values, you found
that, again, superiority over voided cytology wthout
any |loss, without significant loss in specificity. 1In
| ooking at this as a breakdown in stage-by-stage, we
see that NWP22 at this cut off provides a greater
percentage of findings than voided cytology at every
| evel . Again, these nunbers are nost significant in
the pre-malignant condition in the |ower grade tunors,
providing much better pick up at these levels than
cyt ol ogy al one.

And again, conbined values being quite
useful, it's inportant also to note that for carci noma
in situ and nuscle invasive disease, conbinations of a
NMP22 and cytology found every person wthin those
cohorts for 100 percent pick up. And you look at this
by grade, again, an advantage found in |ow grade or
pre-malignant conditions, that was very striking and
very robust and still significant of nunerical
significance at the nedium and hi gh grade |evels.

In summary, NWMP22 is a non-invasive test,
it carries not risk to the patient, any norbidity. It
requires a single voided urine sanple. There is no
interference from hematuria, as shown from prior
st udi es. It's twice as sensitive as voided cytol ogy.

It's for a bl adder carcinoma. And nore than tw ce
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as sensitive in finding early and non-invasive cancers
and pre-cancerous |egions, detecting 63 versus about
28 percent identified by cytol ogy.

NMP22 identified 84.6 percent of invasive

tunors when voided cytology detected only 55 percent.
And together they identified 100 percent of the
carcinoma in situ and nuscle invasive |egions. NMVP2
detected the nmajority of the pre-cancerous papillomas
and voided cytol ogy detected none. And NWMP22 is not
dependent on visual or norphol ogic changes. Different
cut off values were recommended as opposed to prior
studi es because this is an indication for diagnosis,
aid in diagnosis as opposed to nonitoring. And
therefore optimal sensitivity was the key for this
di fferent patient popul ati on.

In conclusion, this assay inproves the
potential for the detection of wearly, nore easily
treatable tunors wthout increasing any risk to the
patient. Prognosis for patients who' s cancers are
di agnosed at an early stage are generally better and
expenses are reduced in terns of their need for |ess
aggressive therapy and fewer surgeries for recurrent
and progressive tunors. NMP22 is safe, effective,
it's a low cost adjunctive test which can aid in the

diagnosis of wurinary tract tunors and has the
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potential to enhance the sensitivity of our present
eval uati on. Thank you.

CHAI RVAN  LADQOULI S: Thank  you, Dr.
Mal kow cz.

Are there any questions from Menbers of
t he Panel about this presentation?

DR. CARPENTER: Yes, | have a question
about a S, As we all know, that is an area where
of great concern because it's in contrast to papillary
TCC, it's a precursor, often a precursor invasive
di sease. So one thing I wondered, you only had five
patients that you |looked at, CS. | wondered if you'd
done any other studies with nore patients that had
presented with C S?

DR.  MALKOW CZ: Specifically, no. That's
what actually cane up in that group. And when you
look at a lot of the nmarker tests too, we always
consider this a very inportant cohort, but it's not
al ways a very enriched popul ati on when you | ook at al
of these studi es. Even ot her markers  that
investigated this area always nmake strong points about
carcinoma in situ, but when you look at the raw
nunbers, they are not particularly robust.

But I think going across a multi-

institutional study, across the country, this is what
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we see. It's a very lethal, it's a very dangerous,
it's a very concerning disease, but it's not quite up
at the level of nmajor carcinoma that we see regularly.
So this is about the best we can see in these nunbers
ri ght now.

CHAl RVAN LADOULI'S:  Yes, Dr. Taube.

DR, TAUBE: In the clinical study that you
ran, you selected patients who were at risk based on
the factors that we heard. And all of these patients
must have been about to under go neur ol ogi ¢
exam nation. How do you anticipate using this test in
the general population, not in a clinical study? I
mean on what patients would you use the test?

DR NMALKOW CZ: Yeah. When you | ook at
the evaluation for hematuria, across the country, it's
very varied. At sone institutions sonebody wal ks into
the door and they have trace hematuria, it triggers a
full exam nation, just 100 percent sensitivity issue.

Wth other people there is a Ilittle bit nore
discernment, a little bit nore bargai ning and wei ghi ng
these issues with patients.

And | think what this would do or maybe a
person seens a little bit younger, out of a cohort,
maybe this person, you know we don't want to be

invasive, the patient is a little bit reluctant. You
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say, this is sonmething you can add into the dial ogue
sayi ng, maybe these nunbers are abnormal and this may
wei gh into your decision whether or not you want to go
for an eval uation. O should we come back again and
ook at this. O physicians who haven't been
di sm ssing sone hematuria m ght say, hmm this nmay add
in a little bit nore in terns of what we need to do
withit.

O when |I'm doing the cystoscopy, sone
people may do flexible cystoscopy and that tends to
have slightly less resolution than a rigid cystoscopic
exam nation which in nmen is nore unconfortable. You
m ght say, well, in this case, things are adding up
where there nmay be a greater sense for positivity,
let's go and do the entire full exam as clear as
possi bl e because there is an indication here that
there mght be nore trouble than we suspect. And it
woul d cause you to be a little bit nore thorough.

DR. TAUBE: Gven that, can | pursue this
alittle bit.

CHAI RVAN LADCULI S: Proceed.

DR, TAUBE: | was thinking about this and
came up with a series of scenarios. Because there are
i nplications, based on what you just said. |  mean

supposing a woman of 40 years of age with no snoking
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history, cane into a doctor's office with some other
indication and had a urinalysis and there was mcro
hemat uri a. Wthout this test, what's the likely
scenario for the work up of this patient?

DR.  MALKOW CZ: Again, it depends on the

institution. Unfortunately, we're in the mddle of
this. In Uology you need to have an AUA Qui del i nes
Panel hasn't reported its results vyet, but Ed
Messingness is actually running this. At our

institution that person is getting evaluated because
we tend to be the tertiary center that sees the people
who are dismssed for several years and all of a
sudden they walk in and they have a tunmor in their
bl adder or sonme other condition related to that.
Anot her situation that's not unreasonable, and there's
no set standard that that person should be ignored or
be counsel ed or | ooked at in that situation.

| think a person, and again it's been ny
practice to always be in a dialogue with a person and
not be, you know, absolutist in this but think, well,
you've had this hematuria, your famly doctor has
found it on two occasions, it's probably nothing but
now you' ve got this other test that's not 100 percent,
but it suggests there m ght be sonething there. So if

you want to open up this door, it probably is worth
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| ooking at and you're renoving this small chance.

What do you feel confortable with? Do you
feel with the small chance that you m ght have cancer
and want to leave this alone, relative to the studies?

O do you want to know what's going on? And one

patient will say, |I've had three famly nenbers who
have had carcinoma, | want to make sure | don't have
cancer. The other person will say, look, I've got a

mllion appointments and |I'm late for this and 1|'ve
got other things to do and | still feel pretty

confortable with this and this isn't 100 percent,

let's just check it again in three nonths and I'll go
al ong.

So you have to use it. You' re not going
to use it as yes or no. | think if you use that as an

absolutist point, it's not particularly good nedicine.
But it's just another weighing in factor that soneone

shoul d use.

DR TAUBE: Because based on the data and
the use of a five unit --

DR, MALKOW CZ: Right.

DR.  TAUBE: -- cut off, approximately 25
percent of wonmen under the age of 50 mght have a
positive test.

DR MALKON CZ: Right.
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DR TAUBE: And so that would nean that

you woul d be saying to many wonen, who's risk for --

DR MALKOW CZ: Carcinoma --

DR TAUBE: -- carcinoma of the bladder is
very small and certainly at the age of 40. So the
question is really would this trigger additional, nore
i nvasive tests than the wonen m ght otherw se undergo
without this test in the picture.

DR MALKOW CZ: | think it should trigger
nore discussion, but not necessarily a reflex to
testing. | nean that's the way we' ve approached it.

CHAI RVAN LADQULI S:  Any ot her questions?

Dr. Hortin.
DR. HORTIN. | have a couple of questions.
First of all, in the cancer study population for the
transitional «cell ~cancers, were these all bl adder

cancers or were sonme of themlike renal pelvis, ureter
or, what was the popul ati on of cancers?

DR DOMURAD: This clinical trial, now
that we are discussing? They were bl adder cancers.
VW were open, we were prepared to find uretera
cancers or others and the evaluation is essentially
the sanme, but the cancers that were found, were
bl adder cancers.

DR HORTI N: Now the issue that troubled
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nmne a little bit was that for every urinary
guantitative marker that | could think of, basically
there is sone adjustnment for urine concentration, say
creatinine or osnolality or others. If you take
markers, say like urine albumn output, even sodium
potassium W're either doing a tinmed neasurenent to
do a measurenment over a period of time or sone
adj ustnent for urine concentration.

| didn't see where you had any collection
criteria in terms of rejection of say those specific
gravity sanples or any effort to adjust your
guantitative mneasurenents for an estimate of urine
concentration. What is your rationale for why you
should not have, why your results would not be
i nproved by entering in some neasure of either urinary
out put, tined output or creatinine neasurenent.

It would seem that if sonebody is having
an output of, a very high output of five liters per
day versus sonebody is having a 500 ml output per
day, that the concentration would change by a factor
of ten based sinply on their fluid intake.

DR,  DOMURAD: It's a very good question
and the reason you did not see the information in this
submi ssion is a nunber of things were included in this

submi ssion by reference to the original PNA And
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those tests were all done with the original PNA
Specific gravity, concentration, creatinine, etcetera.
And there was found to be no significant difference
fromvariation. So those tests were done, Dr. Hortin.
They weren't done for this study because they had
al ready been shown.

CHAI RVAN LADOULI'S:  Yes. Dr. Petryl ak.

DR PETRYLAK: Yes, was, since you're
taking patients who are higher risk, | assune that the
hi stologies that you picked up, at Ileast by your
presentation, were all transitional cell or did you
pick up any atypical histologies, such as squanous or
smal |l cell or adeno, which is sone studies can nmake up
as high as ten percent of your popul ation?

DR MALKOW CZ: No, this was actually,
when we | ooked through the data it all ended up being
TCC and it didn't get a distribution of sone of the
rarer cancers that we see.

DR, PETRYLAK: Do you have any data

| ooking at this with some of the rarer cancers?

DR,  DOMURAD: In the original PMA there
were three cancers, total, that turned out to be
squanous cell. And it was determ ned by the agency,

upon review, that that was not a |arge enough nunber

to nmake any concl usi on.
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CHAl RVAN LADOULI'S:  Yes, Dr. Berry.

DR, BERRY: Dr. Mal kowi cz, you indicated
that five seened to nme optinmal or appealing in sone
fashion and | didn't see that. | mean you, this is a
bal ance of false negatives and false positives and
decreasing to five, increases the false positive rates
and I'm sure, |I'm concerned about that and this has to
do with Dr. Taube's question. You know, the
subsequent managenent --

DR, MALKOW CZ: Right.

DR, BERRY: -- and the, first why is, why
is five appropriate and why is it an appropriate
bal ance?

DR MALKOW CZ: Because if this were, the
difference | think is between using it as an isolated

test versus using it in conjunction with a lot of the

ot her i ssues. A lot of, you know, |Iike voided
cyt ol ogy. And with the voided cytology, the one
quality that that has is its specificity. So we
weren't, the issue wasn't so nuch towards the

specificity, as trying to optimze sensitivity in this
case and getting that placed in an appropriate
cont ext .

And when you, the one slide | had going

from four up to ten, seenmed that the balance of
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nunbers and that sort of cones out to the area under
the curve, if you' re famliar with that, it canme in at
t hat point where you had about 70 and 68 percent. And
then you sort of dropped off in your sensitivity.
Wen we used the older nunbers of ten that you used
for nonitoring, it was like 52 percent and then the
specificity was up to 86.

But if you're wusing cytology, already
you're getting good specificity so the loss in
sensitivity kind of negates what the particular val ue
for this is. So that seenmed to be the bal ance point
at least in ny opinion and that of sonme of the other
Uologists involved in this for trying to detect
di sease. This issue to, that conmes up, you know, wth
Urology and |ooking at transitional cell carcinonmas,
our goal standard is a shaky one.

In that cystoscopy, negative cystoscopy
doesn't mean the privation of disease. That's a
problem that we're stuck with. And that accounts for
sone of the skew that we see in a few of these other
t hi ngs. And a lot of these people, and there's a
follow up study going on and sone other people | ooking
at markers have |ooked at this issue in different
kinds of statistical analysis, |like hazard anal ysis.

So the idea here was not to mss too nuch
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If you sort of played around with sonme of the val ues,
say four or six or seven, you really didn't change
t hose nunbers too nuch. They really started changi ng
nunerically as you hit ten. So again, just saying the
idea was to optimze sensitivity here since you're
already using a highly specific test in conjunction.
And this isn't being used just, you know, alone, in
vacuo, so that's why that was chosen.

DR. BERRY: This is, you addressed sone of
this in responding to Dr. Taube, but wth false
positives, what happens when a patient gets a large
value and is told, your marker is high, what is the
subsequent nanagenent ?

DR MALKOW CZ: wll, | think 1 had
sonmeone say they were going to repeat this again and
see whether it's gone down. And again, it depends on
the particular patient. If this is soneone who has
had hematuria, has been seen two or three tinmes by
their famly doctor. They're coming to see you,
probably saying, you know, he said cone and see you, |
want to see you, let's just see what it's about.

And that's the only issue that canme up, |
think after you' ve come to that, that one value as
being the only negative, you say, well, it's here. I

think if you' re responsible, a reasonable dialogue is
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to say, we probably won't find anything, but this is a
yellow light, let's | ook both ways before we cross the
street and take care of it at this point, because
we've been following you for a year or two or your
famly doctor has been following you for a year or
t wo.

You know, it's time to try to either bring
some closure to this and clear it out. And nost
likely you are going to be fine and you can nobve on
with your Ilife. For someone who it's the first
initial finding, yeah, you had sonme blood in vyour
urine and maybe their famly doctor had been burned a
week or two before by sonebody el se who had been out
and they had followed for a long time and then ended
up having bl adder cancer. You mght say, well, it's
the first finding, it's there, this is not a yes or no
test, it's not an oracle. It kind if weights things a

little bit towards that it m ght be worth eval uating.

And if they say, well, | don't want to do
it right now, I think that everything el se | ooks okay,
it was only a trace, it wasn't nmuch bl ood. | said
well, let's check it out in another three nonths or so
and let's not lose sight of that. | nean, that would
be a responsible way of doing it. But just to say,

oh, this is, it crossed the threshold, you need this
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entire workup or this is not, isn't a responsible way
to gowwth it. That's how we would handle it.

DR BERRY: But does it increase the
patient's psychol ogical stress? Have there been
studies looking at that? O do you have any feeling
about that?

DR MALKOW CZ: The only way | could
correlate stress in terns of marker issues is ny day-
to-day involvenment with dealing with PSA values and
dealing with nmen and prostate cancer. And that's a
definite reality where people do becone concerned
about those issues. But | think it's, again,
sonmet hing where if you dismss it as, oh, it's up, you
need a biopsy, oh, it's down, you don't need this.
It's how that interaction occurs between the physician
and the patient who needs sonething, that could create
a very stressful situation if it's just dismssed and
say it's abnormal, it's your problem you have to dea
with it.

O if you say, there's ups and there's
downs, this is a yellow flag, let's just look at it
agai n. Let's just decide, where do you feel
confortable, where is your level of confort in this?
And true, and say up front, nore than likely this wll

be negative, in nore cases than not, nbst eval uations
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for bladder cancer are negative. But when we do find
sonmet hing, we find sonething significant. If we mss
sonmething that's significant, it becomes very, very
si gnificant.

So, it depends on how you, as the
physician, lay it out for the patient. Just say,
there's something here, but it needs sone follow up
W're not going to lose sleep over it or toss and
turn, but don't dismss it and don't just walk away
fromit and get on with your busy life. Just revisit
it again. It's a lot of words, but this is what we do
in the office these days, is a lot of talking back and
forth with the patients.

CHAI RVAN LADOULIS:  Dr. DilLoreto.

DR. DI LORETO | think that getting, or
going back to what Dr. Taube was talking about, we
have to put things into perspective. The work up for
hemat uri a or m cro-hematuri a isn't j ust for
transitional cell lesions, it's for GQJ pathol ogy. And
fortunately the TCCs are not what we find all the
time, but there is significant pathology that we're
| ooki ng for.

And this test or any other test like this
is only an aid in the diagnosis of a particular

| esion. The standard of care, and it nay evolve to be
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sonmething different, given sone tine down the road
with some clinical experience with tests |ike these or
others, the standard of care is upper tract and | ower
tract eval uation. And that's what's taught to al
residents in all places. They require sonme Kkind of
upper tract evaluation and sonme kind of |ower tract
eval uati on.

It's sort of the soup du jour of what
conbo you would like to do, but those two things are
done. I think what is significant is, as was

mentioned earlier, was optimzing the sensitivity of

this test. You're looking for tunmors in high risk
popul ati on. The current standard is doing flexible
cystos in the office. That is significantly |ess

desirable, from a diagnostic standpoint, than previous
experience doing rigid cystos. And there in fact is,
and it was referenced in the article here, the
studies, European studies where there's only a 47
percent sensitivity of using rigid cystos to diagnhose
bl adder cancer.

| would believe to be even |less than that
doing office space flexible cystos. If you can
conbine certain tests to increase the sensitivity of
picking up these lesions, i.e., cysto upper tract

studi es, obviously for other pathology, and cytology
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as well as a test like this and come up with close to
100 percent sensitivity, you're doing very well. And
the significance of that, | think, is going to be very
positive in the clinical environnent.

How the product is |abeled, when it goes
out, when whatever we recommend, and what, and how
it's used, maybe two different things. But | think
the labeling has to be very stringent in that this is
an aid in the diagnosis and that it should not be
allowed to be out as a screening test to be done by
the PCPs, etcetera, etcetera, of the world. That
sonmebody shows up with mcro-hematuria, they do this
test and then they're done. Because they are going to
m ss tunors, they are going to mss other GJ pathol ogy
that's significant, that could be significantly, a
significant clinical issue for that patient.

So again, a lot of it depends on where we
are and what we recommend from a standpoint of
| abeling of this. Until such time, five years from

now or whatever, that we could safely say, you don't

need to do a cysto. You know, you do this and this
and you don't have any tunors, well, that may cone to
pass. It may never cone to pass, but again, that

only, that only is the issue of tunor pick ups, not QU

pat hol ogy pi ck ups.
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CHAI RVAN LADOULIS: That's good. [I'd Iike

to back up and neke sonme conments as well. | think
some of the same concerns that have been expressed
here have conme before this Panel and some of its
people with regard to the PSA, for the obvious reasons
that Dr. Mal kowicz pointed out. Wen it was an issue
as to having such a marker, the concerns are what the
eventual practice would be once the device is brought
to market. And it was approved, for exanple, as an
aid to diagnosis with digital rectal exam and PSA
test.

And in practice it has, | think, evolved
largely as a, in many hands, in the wider clinical use
al rost as a screening test. Wth obvious concerns.
And | think that concerns were felt even then. And |
think some of the concerns | have, have to do wth
this cut off value and the eventual application by
clinicians other than those in tertiary care nedical
centers like yours. And in nmany of the other sites.
They will be used in many practices and will be relied
upon if it is approved in the sane, at the sane cut
off level as now, and used in a nmuch w der popul ati on.

Now in your data and in the presentation,
you alluded to the fact that some of the previous

studies in which the specificity and sensitivity were
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defined were in cases and in studies wth |large
popul ati ons of already diagnosed cancer or already
suspi ci ous  of cancer  popul ation. Wiereas the
i ncidence of this disease in the general population is
maybe four, si X, ei ght  percent, seven percent,
somewhere in that range.

DR. DOMURAD: About seven percent.

CHAI RVAN LADQULI S: So that the positive

predicted data calculations for this, 1'd like you to
go into again, if you could, as you had in the
presentati on. And if you could go through those

cal culations for us because this addresses the issue
that Dr. Taube, | guess, and Dr. Berry presented, is
that in the general population, even if you allow for
the fact that patients with hematuria mght be com ng
to the office in many practices and even famly care
settings, the tendency mght be to use this test and
to use it in the way it's proposed, and what would be
the positive predictive value and what would be the
fal se positives t hat m ght resul t from this
application, given the preval ence of this disease.

| point out that even in your subm ssion,
you know, bladder <calculi 1is probably one of the
prom nent causes of an elevated NNP, as well as renal

carcinoma in the one case and upper urinary tract,
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which raises the issue that Dr. Petrylak proposed,
that it mght pick up inadvertent or unsuspected rena
cell carcinoma, but wurinary calculi are nmuch nore
common and probably mght be responsible for a |arge
nunber of cases with el evated NWVP22.

So the question is, what is the false
positive rate expected to be with this cut off of five
and, or the alternative and what is the positive
predictive value and is it acceptable clinically and
to the clinicians around the tabl e?

DR. MALKOW CZ: Vel |, the positive
predictive value at the calculated |evel is about 15
percent or so. So it is |ower. And that was again
because of the population that you're |ooking at and
the anount of the disease incidence that you see in a
| arge population. So that's the trade off issue that
it goes with the sensitivity that you're dealing with
in this case. And again, if some were to just apply
it blindly as a "screening”" test, which is not the
intent here at all, but nore of a, sonething that's
going to be used, | see it nore from the urologic
perspective when sonebody is getting everything in
order to finally evaluate a patient as it's use.

As you start stretching, if you want to

start stretching limtations beyond what anyone in the
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study, or what | would wite up in the paper would be,
then | think there would be a potential to be over
extending the issue and getting a fair anount of false
positivity in these patients. Now false positive,
again, in the appropriate patients, it's not so nuch
that sonmeone is a very low risk patient, it's
different than false positive in a higher risk
patient.

A pack-a-day snoker and a nman over 50 who
has a false positive, that still needs to be defined

because a negative cystoscopy doesn't nmean that it is

fal se positive. In a younger wonman, again, that's an
issue, | think, where you' d have to sort those issues
out nore carefully. And the potential, if you had an
over broad application of this, is bothersonme, but

again, by the nature of how the indication is used.

Again, |I'm not part of that. ["m mainly
clinical investigator and saying exactly how they're
going to wite everything up. But the part of the
i ndi cati on, I t hi nk, is part of the urologic
eval uation, not as a screening by a famly physician
in using that. So that's where the interest is sort
of concentrated in.

DR, DOMURAD: If I may anplify that, as

wel | .
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CHAI RVAN LADQOULI S:  Yes, please.

DR DOVURAD: And | see Dr. DilLoreto's
hand up and |I'm going to follow on to one of this
coment s.

DR, DOMURAD: The positive predictive
value is dealing specifically with tunors found and
there is a sonme concentration here that if a patient
doesn't have a tunor, then they didn't need a
cystoscopy or another evaluation, which isn't true
If a patient had urological disease, they need that
eval uati on. And yes there are sone higher Nw22
values with calculi, but that doesn't nean that that
pati ent should not have undergone upper tract
eval uati on and cystoscopy. Stones need to be treated.

Cystitis needs to be eval uated and treat ed.

So because a patient does not have a
tunor, does not nmean that they are getting an
unnecessary eval uati on.

CHAI RVAN  LADQULI S: No, but would the
value return on an abnormally high on NWP22, raise a
suspicion in the clinician's mnd and relay that to
the patient that they may have a tunor or they have in
fact calculi?

DR TAUBE: | mean the indicated use, the

intended use is as an aid in the diagnosis of persons
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with synptons or risk factors for transitional cell
cancer of the bladder. So the intended use is to pick
up cancers, not calculi

DR,  DOMURAD: Yes, it is, | agree, it is
to identify, as an aid in identifying cancer. | just
wanted to draw a difference that if it doesn't find
the cancer, it doesn't nmean that it necessarily caused
an unnecessary eval uation

DR DILORETOQ Can | comment ?

CHAl RVAN LADOULI'S:  Dr. DiLoreto.

DR, DILORETO Because there is an anal ogy
that's clinically very comobn today. And that's doing
a cytology evaluation in this sanme patient popul ation
but if the cytology cones back atypical, which is a
very conmmon finding, and it's no different in ny mnd
that what would cone up in this particular case. Wat
that would entail is that it would be a higher index
of suspicion of the clinician to pay closer attention
to what's going on, not |abeling them psychol ogically
or whatever that they have a cancer, but it is the
onus of the clinician to either follow them nore
closely or do sonething, you know, do sonething nore.

The analogy would be a CS situation,
which given the presentation, and | agree is a very

smal |l population, those are the ones we get into
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trouble with. And you may do a cysto. You nmay do a
cyt ol ogy. You may do an NWMP22 and cone up with this
equi vocal group of patients. You're going to back in
and redo a cysto and probably do random biopsies on
those patients that you wouldn't do in a population
that didn't have a false positive, or didn't have an
atypical or positive cytology and | ook cl oser.

So again, | think the issue is an aid in
di agnosi s. It doesn't preclude that they are not
going to get evaluated and it doesn't nean that they
are going to be left alone and nothing nore is going
to happen with them It's, | nmean these are clinical
judgenments that are going to have to be nmade down the
road, given the facts put in front of a clinician.
And | think this is a plus, putting those things in
perspective, to look harder if there's a reason to
| ook harder.

And currently we don't have reasons to
| ook harder, other than atypical cytologies, which are
ubi qui tous, to say the |east.

CHAl RVAN LADOULI'S:  Yes, Dr. Keneny.

DR, KEMENY: | agree with this and also
the other thing is that, I mean again, we have to | ook
at this as an aid in diagnosing the cancer and it's

interesting, | thought it was interesting to see how,
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| nean the |level that you' d want five as a cut off and
| agree with that. It also is interesting to see how
this mght correlate in the future, the testing hasn't
been done, with perhaps, with grade or severity of the
cancer and that's already kind of an interesting thing
about this marker.

That with the transitional cell cancers,
you saw that the majority that were higher than even
this level. So, | nean | think this |ooks Iike a good
aid for diagnosis.

CHAl RVAN LADOULI'S:  Dr. Berry.

DR. BERRY: | have a conment or a question
about the conclusion that you nade, Dr. WMl kow cz.
It's carefully worded. It says NMP22 assay i nproves

the potential for detection of earlier and nore easily

treatable tunmors wthout increasing risk to the
patient. O course there is, there are a nunber of
bi ases, nost not abl vy, lead time bias in this
assessment . Have there been studies that have
addressed this issue and, | nean, is it really

inmportant to detect this cancer early?

DR, MALKOW CZ: It's inportant to detect
the higher grade and internediate stage tunors early.
When you have T-1 lesions, these are lesions that are

just going into the lamna propria and maybe not quite
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muscle invasive or T-2 lesions which are very
treatable within the nmuscle of the bladder and haven't
gone extra-vesicle are inportant, because when you
have hi gh grade |esions that have a tendency to becone
muscl e invasive and those are picked up earlier and
treated earlier, the chance for cure wth surgica
treatnent is much higher.

You're |ooking at perhaps 85 percent
survival as opposed to people with extensive nmnuscle
i nvasi ve di sease being down in the 50 percent range.
So it is inportant. There isn't much in the way of
screening tests. Again, there is about two studies
one that was done on a high risk population in this
country and one in England. And it's inferential and
actually there are small nunbers, but there are
nunbers nonethel ess that show that you pick up, you
see a stage shift in getting these high grade,
internmedi ate stage |esions picked up with this type of
i ntervention.

O you get a lot nore very extensive,
al rost incurable disease when it just becones an
incident pick up when sonebody cones in, say, wth
gross hematuria or some other issue. So earlier pick
up, again, large, nassive studies, multi-institutiona

screeni ng, no. But in two or three studies wth
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nunbers in the | ow hundreds, you do see differences in
terns of what wll nmake a difference in saving
sonmebody's Iife by getting at this early.

DR. BERRY: A stage shift is not
necessarily lifesaving, | nmean --

DR MALKONCZ: It is in bladder cancer.

DR BERRY: -- because of the --

DR MALKONCZ: It is in transitional
cell --

DR BERRY: -- because of lead tine bias.

DR MALKOW CZ: No, no, no. Because if
you treat, there's enough data even wth cystectony
data at ten years, that shows that if you're treating
T-1, Gade 3 disease or T-2 disease and doing a
cystectony on that person, the five year data is
actually starting to hold up at ten years. Wer e
you're getting 77 to 80 percent five year survival.

If you have extra-vesicle disease, you're
down in the 50 percent and down in the 40 percent
range in ternms of five year survival with that. So
that's not a lead issue and that's real data that is
mat ured, actual, not actuarial data.

CHAI RVAN  LADQULI S: Any questions? I n
this submission, there are, there are 56 patients,

right? Wth urinary tract --
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DR DOMURAD: Yeah.

CHAI RVAN LADQULI S: In contrast to the
distribution anong the other benign disease in the
normal patients, they were alnost virtually 95 percent
white patients and --

DR, MALKOWCZ: O the cancer patients.

CHAI RVAN LADQULI S: The cancer patients,
yeah. And in fact the three black Americans, they
nmedi an val ues which was actually within normal limts,
right? So is there any other data that you have on
ot her popul ations, other than white, that this NW22
reasonably can be assune to be valuable in other than
white nmal es or white patients over 50.

DR, DOMURAD: | was just going to go back
to the original PMA data where nunbers of mnority
patients were larger and it was not shown to be a
difference between NWP22 values across races. Al so
just to step back to your comment, the Anerican Cancer
Soci ety Publication Data for 1999, in previous years,
indicates that predomnantly bladder cancer is a
cancer of older, snmoking, white males in this country.

Qur data is consistent with theirs in
where the cancer has turned up. But the PVA data had
a l|arger nunber of patients. That's the specific

guesti on.
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DR NMALKOW CZ: Yeah, within the cohort of

patients, again, those who participated, it was about

15 percent African-Amrerican. So it's a good
representation of peopl e bei ng eval uat ed for
hemat uri a. But the outcomes really do just mrror

what you see in the data, and | see in ny own practice
at the University of cystectony series and peopl e that
we follow that for some reason African-Anericans tend
to have, they are less lethal and have a nuch | ower
incidence of nuscle invasive and even superficial
bl adder cancer.

There have been sone hypot heses about this
in terms of like alleliotypic differences and |ike
different oxidative enzymes and protected by GST
systenms and cyp 450 systens and other things |ike
that. But that's what we see.

CHAI RVAN  LADQULI S: | was curious just
about one other piece of data from your actual studies
in that while the patient risk factors include snoking
as one of the three, that in fact what you found for
t he nedi an val ues, of those 44 patients with cancer in
the urinary tract, their nmedian values were actually
| ower than those for the few patients with cancer.

DR, DOMURAD: Smoking alone was not a

contributing factor to a high NwWP22 val ue.
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CHAI RVAN LADQULI S:  Gkay. But clinically,

that's a risk factor and it's a reasonable screening
factor to include such patients for having such work

up that it would include NWP22? So that risk factor

in the labeling will still be identified, is that
right?

DR MALKOW CZ: The cohort people get
cancer .

CHAI RVAN  LADOULI S: Ckay, so that the
| abeling claimis, for this test, would still be for

patients with risk factors? |Is there an age-specific
limtation that you would place -- you nentioned
younger patients, but you don't really have but a few
patients under 50 that have been studied, that have
been di agnosed. Is there intent in the |abeling that
this would be for population with certain risk factors

over the age of 50 or not?

DR, DOMURAD: W had not anticipated
putting in an age Ilimtation. VW did take al
patients -- the age limtation within the study was

for normal health conparators, where we did say they
had to be 50 or older because, as you' ve seen, the
majority of patients who are diagnosed with cancer are
ol der. But that's a nmgjority, it's not categoric.

And when recruiting patients for the study, we did not
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put an age limtation other than that they had to be
above the age of consent, they were adults.

And there are patients who, | think our
youngest cancer patient ranged, | think, about 18 or
20. So it does occur in younger.

CHAI RVAN LADOULI S:  Ckay, yes.

M5. WWHEATLEY: | was a little concerned
about the fact that in your sunmary statenent you
tal ked about the prognosis of a patient with cancer
di agnosed at an earlier age, and we know that when
cancer is diagnosed at an earlier age the expense goes
down. WII there be progranms or will patients who do
not have insurance be included in this study? Because
| noticed when you had your clinical slides up, there
aren't too many patients from the population, ethnic
popul ati on, that would be in high nunbers.

So | was just wondering if your data is a
little skewed because you don't have a lot of variety
wi thin those popul ations.

DR DOVURAD: VW were careful to choose
some of our sites that they were in under-served
popul ations, nedically. W chose sites that did have
high mnority populations. W also had Veterans'
hospitals that had a high proportion of patients. So

| think actually they are represented. Al so, | just
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want to note that we're tal king about an earlier stage
of cancer, not an earlier age of the patient here, in
our concl usi on.

V5. VHEATLEY: No, not about age, | was
tal king about a stage. Because |I think that, you said
it occurred in white nmen and you pulled the American
Cancer Society stating that it occurred in white nen
nore than African-Anerican nen. Has there really,
really been a study to determine that it does not,
that it does not occur as often in ethnic nmen as in

whi te nen?

DR DOMJURAD: | believe it does.

DR MALKOW CZ: Yes, yes, the general
distribution, it's text book findings, youll see
t hat . As to understanding of why that's the case,

because even snoking habits can be simlar and
simlar, even socioeconomc groups and other groups,
no one has an absolute answer for it, but that is just
the general experience with anybody who's active with
bl adder cancer.

CHAI RVAN LADQULI S: Yes, Dr. Taube.

DR, TAUBE: Yeah, I'd like to go back to a
comment that Dr. Mal kowicz nmade before that relates to
the inportance of finding the T-2 Stage or TIS and

anyt hing above that, but particularly those stages.
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And the data seem to suggest, and the | ower inportance
of finding, perhaps, of finding the wearly stage
relating to the issue of lead time bias and even just
further devel opnent.

Because the data suggests that the higher
cut off would still have a pretty good sensitivity for
the T-2 to T-4 and the TIS.

DR MALKOW CZ: Ri ght. Yeah, the issue
though is again how confortable are you with saying
superficial transitional cell carcinom. Vell, it's
cancer, but nmaybe it's nore of a nuisance disease than
a I'ife-threatening di sease and m ssi ng t hose
di agnoses, okay. And when | deal, you know, and
again, are you dealing with populations or are you
deal ing wi th individuals.

If a physician dismsses sonebody wth
bl adder cancer or dism sses sonebody with hematuria or
some risk factors and then six nonths later they're
found to have bladder cancer by another physician,
that prior physician is felt as not having reasonably
carried out their duties in ternms of fully evaluating
that patient. And you can explain to say, well, a
grade, you know, one, TA lesion has only a five
percent chance of progressing to a nmnuscle invasive

di sease, but that's physician talk and statistics talk
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and not that you m ssed cancer in ny husband.

And that's the difference in terns of what
you're dealing with on a one-to-one basis as opposed
to looking at the big picture in terns of mssing or
getting a cancer diagnosis.

So | agree that it's sort of where you're
confort level is in terns of saying, you know, finding
a three centinmeter papillary tunor a year later by a
gross hematuria, that's okay. And | don't that, from
our level of training and from where our sensitivity
|l evels and feeling of prosecuting the findings of a
regul ar | aboratory issues or concern for a patient's
heal th and being asked to be the person to delineate,
what's your state of health? That's not acceptable.

DR, TAUBE: Yeah. It's ny understanding,
t hough, that there is sone difference of opinion on
that and in, | heard sone data presented from Europe
and so on where they believe in nonitoring for a
| onger period of tinme, patients with a T-1 lesion or a
TA | esi on.

Whereas in this country, there is as
tendency to treat nore aggressively. The, in your
summary you indicated that there's no norbidity to the
patient. But in fact if you go in and do cystoscopy

and renove early lesions, there is norbidity for the
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patient.

And if you treat with, even intra-vesicle
therapy, there is norbidity to the patient. So, |
nmean maybe it is an acceptable norbidity, but I'm not
sure that we have data and | would love to hear if

there are data in terns of long-term benefit to TA,
TA/T-1 patients who have a very low probability of
pr ogr essi on.

DR, MALKOW CZ: Ri ght. | think first
you'd have to separate out the TAs from the T-1s,
because those of us who are involved in a lot of the
biology of this, the nolecular biology, we see T-1
di sease as a nuch, when it's into the T-1, we nean
it's into the lamna propria, not just this nucosal
lesion, not just a wart, but sonething that's show ng
sonme of the phenotypic characteristics of invasion and
di ssem nati on.

Not quite there, but taking its baby
st eps. That's a different group. And | think we're
going to have to say T-1, by everyone who does any
research in this area and treats these patients, we've
gotten a heck of a lot nobre aggressive because we' ve
found out over the past decade by repeated BCG or
m tonycin therapy in the bladder, you' re going in, you

do the cystectony and they have nodes all over the
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pl ace and you' ve over done it in terns of that.

And actually the sentinment, both here and
both with investigators in Europe, is T-1 disease is a
bad disease, that's a shaky disease. But let's |ook
at T-1, which is still the majority of patients and
keeping that valid. The T-1 disease, essentially what
you're talking about is a sense of attitude of what
you're confortable wth. If you have a nore blase
attitude towards a superficial papillary lesion and
that's the societal opinion on it, well that's fine
and what you're willing to accept.

At least in ny practice and nost of ny
peer group people in academic and in high quality
community is that when soneone cones to the doctor and
they've got blood in their urine and it cone nmean
cancer, they want you to tell them whether or not
t hey' ve got cancer or not. And then they'll sort of
let the chips fall where they may. For nost of the TA
lesions, first tine around you're not even going to
treat with nuscle invasive di sease.

Sooner or later that would manifest itself
with gross hematuria and whether or not you want to
have that while you're on vacation and have gross
hematuria or have it picked up before it's

significant, again, it's a matter of style and choice
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or what you feel confortable with. And our idea is to
really sort of pick up on these things and see where
it's going earlier. And again, even with TA |esions,
there's sone gradation of progression, eight percent,
maybe ten percent.

But if sonebody isn't well informed of
their potential over life to have a ten percent chance
of the progression for, to nuscle invasive disease,
which neans renoving vyour only Dbladder, that's
bot hersome to nost of the patients that we deal wth.

So again, it beconmes a population versus individua
i ssue on those issues. And that's where |'d say you
just can't take that.

Now in tal king about intervals and |engths
of cystoscopy, people are actively investigating that.

And say, can we be a little bit easier on how nuch we
do and that's a very active area of investigation
right now that we're | ooking at.

So those things that you' re talking about
are quite accurate. But as to whether or not you can
dism ss the diagnosis, I'd strongly disagree with that
right now, at least in the people that | deal wth
They woul d take great unmbridge to nme letting things go
and not really fully evaluating it.

DR DI LORETO I would concur with that.

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

81

The standard of care in the US is treatnent. And
we're not talking about treatnment here, we're talking
about diagnosis and it's two different things. The
other issue is these lesions can present in multiple
fashi ons and, you know, you can have a TIS, CS |esion
and have a papillary |esion. You're finding the
papillary lesion, you're not finding the CS I|esion.
And that's a fairly comon issue and in fact may be
part of the reason for recurrences because they are
mssed initially.

And again, this, we're talking about
di agnosis, not treatnent. And again, the standard of
care is to treat.

DR KEMENY: But | nean, | like to think
of it as, you kind of, what would you do if it was
you. | rmean, and you know, | think nmost of us in this
country would rather know what the situation is and
t hen have decisions about the treatnent. But the idea
of kind of not know ng, because it mght be bad for
you to know, | nean it's just, that's not the way we
do things here.

DR, BERRY: This point is really sticking
in ny craw, and | beg your forgiveness. As | |ook at
the sensitivity and specificity of 68 percent and 69

percent or so, they seem |low to ne. Now that's okay
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if we're going to get sonmething out of it.
What |'m especially worried about, as

opposed to apparently other nenbers of the panel, are

the false positives. What | see in patients -- not
this scenario but in other scenarios -- is that if the
marker is up they say, "l've got cancer.” They don't

understand about positive predictive value, and
neither -- forgive me -- neither do nost doctors.

If the cancer is up, they treat it as
though it's cancer. If the marker is up, they treat
it as though it's cancer. And I'm worried about that.

Is there sonmething that nmenbers of the panel can say
or that Dr. Malkowi cz or others can say to soothe ny
m nd?

DR DILORETG Can | junp in before --

DR BERRY: Sure.

DR D LORETO -- you? The analogy is
PSA. And that, in ny mnd, takes up 90 percent of ny
day-to-day activities versus what this would be doing.

This test is significantly better on a sensitivity
i ssue than what we currently have, which is cytol ogy,
whi ch is poor.

Going back to the PSA issues, a PSA of 9
does not nmean you have cancer. And | think it's been

an evolution of thinking between the population and
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the physicians, at |east the better physicians, to be
able to explain to the population that that does not
nean t hey have cancer.

A false positive in this would be the

same, from ny standpoint. It doesn't nean they have
cancer. It does nean that the clinician needs to be
very careful to follow that particular patient. And

it's the sane thing.

DR MALKOW CZ: The addition that | see to
it is that it's not an isolated test, as a |lot of PSA
tests are, too. It's adjunctive, and the guys or gal
al ready have sone blood in their urine or some other
reasons. You know, you've been snoking for 40 years
maybe, or sone other issue of that nature. So the
adjunctive nature of it renoves that anxiety fromit.

The fact that they've got a little blood
in their urine, by a lot of people' s standard, says
you need to be evaluated, so it's already just, how
intently are we going to evaluate it? What's the
perspective the physician is going to take on your
case? Not the binary or the dichotonous decision of
go on your way or be evaluated. Mst of these people
in this study were going to be eval uated anyhow.

DR LADQULI S: | have a simlar concern.

You know, | guess |'ve expressed it. But maybe you
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could clarify it somewhat by answering the question as
to why it is that a 10 wunit per m cutoff s
appropriate in nonitoring patients wth previously
di agnosed disease, so that if they're below 10 there
is probably little evidence of a recurrence. Wereas,
for the diagnosis, as an adjunct in the patient
undi agnosed, you propose that the cutoff ought to be
five.

DR MALKOW CZ: For those already who are
being nonitored, they have a transformed urethelium or
lining of their bladder, so there's nore background
noi se, and there's nore issues going on in terns of
abnormalities there. So they're going to be foll owed
anywher e. They've noved into another paradigm of
followp, and this just kicks in alittle bit nore.

And as we were discussing before, as
people are starting to think about |[|engthening or
shortening intervals of cystoscopy, and other issues
like that, so that heralding event can be up in that
nei ghbor hood. And al so those people -- |ike we say,
they're in it for the long haul, so maybe a little
novenent between five and 10 isn't quite as big a
deal .

But here, when you're |l ooking at not quite

i nci dent, because you're not talking about the
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screeni ng popul ati on but a di sease det ecti on
popul ation, that they're already part of a paradigm
where they're getting cytology, which is a highly
specific test. They're going to get imaging of sone
sort or one puts it together.

So here you don't want to miss things in
terns of sensitivity. And if you just set things up a
little bit too much to drop down to a sensitivity of
50/50, then it's, you know, pick a quarter out of your
pocket, flip a coin, instead of get the test. And
that's why it gets dropped down in that sense.

DR D LORETO | would concur. There are
two different populations, and there ought to be two
different levels set for this.

DR LADQULI S: But you also -- they did
present sonme data in ternms of what the predictive
values mght be in a population, with different cutoff
values. Can you resummarize that data? | think that
you have the submission in --

DR MALKOWCZ: Yes, we have it here. The
effective analysis, as you go through a range from
four to 10, the predictive value is about 14-1/2, 15
percent . At a level of 10, it doesn't junmp up
trenendously, but it is higher at 22-1/2 percent.

So you're going from about 14 to 22, about
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a seven percent difference, and then the dropoff in
the sensitivity goes from about 70 down to 50. So the

tradeoff one direction for the other, when you | ook at

it nunerically -- and this is what we have in front of
us -- just doesn't seem like you' re gaining a heck of
alot.

DR. CARPENTER: | just wanted to echo what
the other panel nenbers have said. My maj or concern

relates to the false positive rate in clinicians other
t han urol ogi sts.

You know, if a wide range of clinicians
begin to wuse this, that aren't highly educated,
whet her they're going to, you know, properly utilize
the test in conjunction with other tests -- and al so
refer at the appropriate tine -- in that case, the
sensitivity is good but the false positive rate |I'm
really worri ed about with t hose non- ur ol ogy
clinicians. | don't know what nore you can propose to
satisfy that.

DR, MALKOWN CZ: Again, well, you know, all
| can say is, again, that the indication -- it's not
screeni ng. You know, it's just adjunctive and really
aimed nore at the evaluating physicians. Sort of the
creep issue is real.

| don't know exactly how | could address
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that wi thout having nore data and seeing how people
behave in that, and | think that's appropriate but in
the confines as sort of the clinical trial, and who

we're looking at, and the guys and the people doing

this, and the people being evaluated -- the guys and
gals -- that it holds true and does add sone val ue.
DR, DOMURAD: If | my add to that.

Having looked at a lot of patient charts at this
point, and reviewed a lot of nedical information as
part of our nonitoring  program primary case
physi cians already have access to voided cytology,
they have access to getting inmaging done, and they're
not using them

You know, we had over 1,000 patients in
this study, and not once did | see a previous cytol ogy
report or an imaging report that was not ordered by
t he wurol ogist. | think primary care physicians are
hesitant to wuse it because this is not a single
eval uati on. An evaluation by a wurologist involves
three things, as a general rule -- cytol ogy,
cystoscopy, and upper tract.

A primary care physician is not in the
position to either conduct or evaluate all of those,
and the tendency is to refer on.

DR, KEMENY: I think it's inportant to
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renmenber that bladder cancer is not prostate cancer.

| mean, prostate cancer is the nbst conmbn cancer seen
in nen. Bl adder cancer is a cancer that is too
frequent, you know, for all of us, but it's still way
under the nobst comon cancers that we usually see.
There's |ike 26,000 --

DR MALKOW CZ: There's about 50,000 cases
a year, and about 12,000 rnuscl e invasive cancers here.

DR KEMENY: Ri ght. So it's much |ess
cormmon.

DR. D LORETCO Just as an adjunct,
hematuria equates GU pathology. And that's why these
patients are being evaluated. They're not being
evaluated just for bladder cancer; they're being
eval uated for GJ pathology. And as was nentioned, as
a rule -- and I, in 20 years of clinical practice,
basically can count on one hand the nunber of tines a
PCP has tried to eval uate hematuri a.

You can't do it just with an upper tract
st udy. You can't do it wthout having -- conbining
some conbination of wupper and lower tract studies.
And one of the things you' re obviously looking for is
bl adder cancer, but you're Ilooking for everything
el se. And so given, again, back to the |labeling

issue, if it's structured as this product as an aid in
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the diagnosis of hematuria, | think wll alnost
preclude it being a screening tool.

DR LADQULIS: Yes, Dr. Hortin?

DR HORTI N | nean, this test seens like
anot her exanple where we tend to be locked into trying
to fit all tests into kind of a binary decision node
-- atest like this where there are various shades of
gray, where a five doesn't indicate cancer, and a 10
doesn't indicate cancer, but we want to try to fit
them into that. They have to be either positive or
negative, and based on the value to try to force fit
theminto that binary decisi onmaking.

| don't know whether we always serve the
patients best, or the physicians, and it -- | guess
any individual patient does have to be either positive
or negative. So in the individual sense, you're
trying to arrive at the deci sion.

But | wonder whether for sone of these
tests where there are not really biologically
extremely well cut -- well-defined cutoffs, there's
lots of overlap between the positive and the negative
popul ati ons, whether we would be better served to
maybe put them into low and noderate and high risk
categories rather than always trying to fit theminto

kind of a binary node.
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What woul d be your comments about that, in
terns of whether that would be perhaps a useful way to
stratify the cutoff val ues?

DR MALKOW CZ: You know, we'd need to
| ook at some of the data in that sense. The sort of
drift upwards in the patients w thout disease sort of
is an area of contention that you' d have to deal wth,
and also the lack of the absolute gold standard and
where you feel confortable.

| think there's a little lack of data to
be able to set those type of criteria just yet, based
on what we have here, anything previous, and other
mar ker s. And we'll need nore longitudinal data and
sort of a hazards analysis to see what goes on over
the long haul to go in that direction.

But | think your insight is absolutely
correct, that it isn't, as | said, a dichotonous
decision and just go yes, no, and go that direction.
But you need nore, | think, than is here to be able to
say you're this risk or that risk or the other, mainly
because a lot of the patients with, | said before,
maybe urol ogi c di sease but benign disease are popping
up with a finding here.

And exactly how nmuch that relatively

contributes to those values in a particular high, |ow,
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medi um ri sk group of patients needs to be discerned a
little nore carefully. But | think the direction is
correct.

DR. D LORETO | think from a long-term
perspective | would agree. The clinical studies wll
dictate exactly howit's going to be used, but | could
guess that, given the scope of evaluations right now,
if you did an upper tract study, and you did this
test, and you found a certain |level, you nay devel op
some met hodol ogy where these people wouldn't be having
an office cystoscopi c exam because of the finding.

The index of suspicion would be so high
and rather than duplicating two cystos, they would go
directly towards a rigid cysto and biopsy, which may
not be able to be done in the office. Agai n, these
are just clinical studies as tine goes hy.

But there may be sone |ong-term benefits,
and even sone cost effectiveness issues with sonething
like this.

DR LADQULI S: Any other questions or
comments from nenbers of the panel? Any sponsor
representatives want to make any additional statenents
or comments or a sunmary?

If there are no other questions or

comments to the sponsor at this tinme, nmybe it's
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appropriate to take a break. And we can adjourn for
lunch early -- and it is now 11:45 -- so that the
schedul e, instead of 12:30 we'll adjourn at -- for a
12: 00 | unch.

W need to reconvene -- we can nove that
up? W could nove the reconvening with the FDA
personnel presentation at 1:00 p.m instead of 1:30.
W could nove that up a half an hour. And then we
could have open conmttee discussion then at 2:30, as
schedul ed, or nove that up a half an hour as well.

If there are no other coments or
guestions, then we wll do that and adjourn now for
[ unch.

(Whereupon, at 11:48 a.m, the proceedi ngs

went off the record for a lunch break.)
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AF-T-EERNOON S ESSI-0ON
(1:05 p.m)

DR LADOULI S: Al right. Ladi es and
gentlenen, | think it's now five after 1:00. I think
it's time to resunme our deliberations on schedul e.

Loui se, do you have any announcenents you
want to make?

V5. MAGRUDER:  Not hi ng.

DR LADOULIS: Okay. Qur schedul ed agenda
for this tinme is for a presentation now by the FDA
personnel on the sponsor's application.

Nina Chace and Dr. Ponnapal | i, Dr.
Fourcroy, and Dr. Maxim good afternoon.

MB. CHACE: These are the FDA personnel
that worked on this premarket approval application. |
was the |ead reviewer. Dr. Fourcroy was the nedica
officer; Mrty Ponnapalli, the statistician; and we
had sone help fromKristen Meier. And the three of us
are here today to answer any questions that you m ght
have.

This submssion is for the approval of a
new intended use of a previously approved test, and
the new intended use is to aid in the diagnosis of
persons with synptons or risk factors for transitiona

cell cancer of the bladder. And for this new intended
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use, the proposed cutoff is five units per m.

The previously approved intended use was
to aid in the nmanagenent of patients with TCC of the
bl adder after surgical treatnent to identify those
patients with occult or rapidly recurring TCC, and the
cutoff for that intended use was 10 units per m.

Followng are sonme of the previously
appr oved non-cl i ni cal st udi es in the original
premar ket approval application. W had the l[imts of
detection was 2.1 units per m. Note that this limt
of detection is very close to the proposed new cutoff
of five units per m.

There were recovery studies, which were
acceptable. The linearity of dilution was acceptable.

They studied potentially interfering substances. And
anong several of the newy submtted non-clinica
studies, we had a new NCCLS precision study and a
site-to-site reproducibility study.

The FDA has four issues to present to the
panel for their consideration. This is the first
issue, and it has to do with the precision of the
test. Data presented in the PMA show that the
reproduci bility of the assay may be plus or mnus 256

percent around three units per m, and plus or mnus

12 percent at six units per m. Are these levels of
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variation sufficient to justify use of a cutoff at
five units per nm?

Here is a summary of the results of the
new NCCLS precision study. Not that the percent
coefficient of variation for within |aboratory results
was 12.4 percent with a nean value of 6.3 units per
m, which is very near to the proposed cutoff of five
units per m.

Her e are t he overal | site-to-site
reproducibility results obtained in a prelimnary
famliarization study. These results net t he
sponsor's acceptance criteria for reproducibility.
Note that the percent coefficient of variation of the
specinmen with a nmean of 3.26 is 25.8 percent.

This high coefficient of wvariation was
seen not only over all of the |aboratories but also
within each |aboratory when the panel -- one specinen
was repeated four tines each day for four different
days in each |aboratory. These results suggest that
the within |aboratory precision nmay be problematic at
| ow NVP22 | evel s.

Ohe mght say that these levels of
irreproducibility are typical for ELISA tests near the
[imts of detection. However, the limt of detection

of the test is not usually so close to the clinically
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rel evant | evel -- the proposed test cutoff of five.

The sponsor is doing a full NCCLS
precision study at |lower NWP22 levels to characterize
and determ ne the precision at |ower |evels.

So the question then becones: does this
irreproducibility at lower levels affect patient
results? After each | abor at ory passed this
famliarization protocol, the three |aboratories
performed a site-to-site reproducibility study wth
263 actual clinical specinens spanning the entire
reportabl e range. And this scattergram illustrates
t he spread of those 263 sanpl es.

This irreproducibility seen at | ower
values was also evident in the study of clinica
sanples and affected the clinical outcone of patient
speci nens. | drew a line at the proposed cutoff of
five units per mM to see how nmany discrepant results
there were between each of the two labs. So in these
gquadrants here wll be the discrepant results, and
here was that analysis individually by lab to | ab.

And you can see when you conpare Lab 1 to
Lab 2, the 13 and the 18 are the discrepant results.
Total of 31 for 11.8 percent. And these are at the
five units per m cutoff. Laboratory 1 versus

Laboratory 3, there were 38 discrepant results, or 14-
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1/2 percent. Laboratory 2 versus Laboratory 2, there
were 31 discrepant results, for 11.8 percent of the
total.

Now, if you look at the cutoff of 10 units
per m, you have fewer discrepant results -- 11 or 4.2
percent, Laboratory 1 versus Laboratory 3; again, 11
for 4.2 percent . And Labor at ory 2 versus

Laboratory 3, there were 16 for 6.1 percent.

And here is a summary slide to illustrate
that, indeed, there is nore irreproducibility at the
| owest test cutoff conpared to -- at five conpared to

10.

One of the reasons for this phenonenon is
that in the clinical world one finds nore NW22
results at the lower level. So you cam see there are
many nore sanples down around five than there are
around 10. So that's one thing that causes this
difference in reproducibility.

And also, you can see that nobst of the
popul ations that aren't -- this is the bladder cancer
popul ation here with the higher levels, and these are
t he beni gns. These people had no problem that could
be di scovered. These are the normal popul ation, and
these are other cancers. And you can see that all of

those have the nean/nedian right around three. And
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there is overlap with the bladder cancers at five,
where there is |l ess overlap at 10.

So, in summary, there are two forces that
are at work to cause false results around five units
per m. The first is the population overlap, and the
second is the irreproducibility of the assay at the
| oner | evels.

And now our FDA statistician, Dr. Mirty
Ponnapal Ii, would now like to say a few words about
the site-to-site reproducibility study.

DR. PONNAPALLI: As Nina pointed out, | am
going to talk about site-to-site reproducibility.
There are three sites here, and because the sane

sanple is used in all of the three sites, we have to

make pair-w se conpari sons; t hat is, is there
reproduci bility between the L1 and L2? Is there
reproducibility between L1 and L3? Is there

reproduci bility between L2 and L3? W have to exam ne
t hese separately.
There are three nethods to exam ne these.

Ohe is by testing that the nedians of the two

conmponents are equal. The second one is by using
regressi on nethods. l"m going to go through all of
these three in detail. And the third one is by

exam ni ng the concordant and di scordant pairs.
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Let us go to the first one. To conpare
the nedians, we asked the sponsors to use the non-
paranetric WI coxon signed-rank test. When that test
is applied between Lab 1 and Lab 2, the p value turned
out to be .0137. Between Lab 1 and Lab 3, the p val ue
is .0002. Between Lab 2 and Lab 3, it is .0001

So this indicates high irreproducibility
froma statistical point of view Al of the three --
the p values turned out to be so smnall

However, there are sonme limtations to
t hese conparisons because they are really conparing
only the nedians, whereas we would like to conpare
each pair -- how much they differ within each pair.
So one can use what | call here regression nethods.

The idea of the regression nethod is
assune between any two |abs, the observations between
any two labs, there is a linear relationshinp. In
fact, | perforned statistical tests. Al of them --
all of the Iinear relationships are excellent.

The reason why you see six of the
conparisons here instead of three is for sone
technical reason the regression of Lab 1 and Lab 2
could be different from the regression of Lab 2 and
Lab 1. So | had to include both. Simlarly, for

Lab 1 and Lab 3 and Lab 2 and Lab 3.
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The nost significant anong these, in ny
opinion, is this colum and this colum. This col um
refers to the intercept on the y-axis, intercept of
the regression line. If the two variabl es coincide,
if two observations coincide, the intercept has to be
zero.

And if the two coincide, the slope has to
be one. This is with reference to slope, and this is
with reference to the intercept.

You'll notice if, and only if, both the
intercept is zero and the slope is one, only then we
shoul d say there is agreenent between the two. You'l
notice from here that the only place where there is
agreenment between the two is this is -- this interval
includes zero, this interval includes one. So that is
the only place when both are satisfied. So by and
large, | would say there is no agreenent; there is no
reproduci bility.

The third one is by neans of concordance

and di scordance. The difference, of course, is the
cutoff point. And the cutoff point is five units per
mlliliter. As Nina already showed this slide, this

is the concordance percentage; this is the discordance
per cent age.

What is new here is | have set up an upper
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bound for the concordance percentage. And fromthere,
of course, 100 mnus this will be a |lower bound for
the discordance. Let us look at only -- it's
necessary to look at only one of these two col ums.
The upper bound for concordance for Lab 1 versus Lab 2
is 92, Lab 1 versus Lab 3 is 89, Lab 2 versus Lab 3 is
92.

W did not go all the way to one -- that
is ny point -- in running these upper bounds. U B. by
the way, that would be -- U B. is upper bound.

Ckay. The general conclusion from these
three conparisons is that the NW values are, by and
| arge, not reproducible.

| now hand it over to Ms. Ni na Chace.

V5. CHACE: So the FDA question for the
panel is: do you think that the proposed choice of
test cutoff of five units per m is an acceptable
choi ce? Here are the conparative perfornmance
characteristics of a cutoff of five versus 10 units
per m?

And we have -- just to remnd you, the
sensitivity at cutoff of five is about 70 percent;
specificity, 68 percent; predictive value of a
positive is 14-1/2 percent; predictive value of a

negative is about 97 percent; versus a cutoff at 10,

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

102
sensitivity, 52 percent; specificity, 86 percent;
predictive value of a positive rises to 22-1/2
percent; and the negative predictive val ue about 95. 8.

Now, here are how the predictive value
changes for different preval ences of disease. And you
can see that the predictive value of a positive
i ncreases as your preval ence increases. This is the
actual rate of the study that the sponsor perfornmed at
14-1/2 percent predictive value of a positive. And
the negative predictive value is best at the |ow
preval ence.

As an alternative, should the sponsor
present the performance characteristics of several
cutoffs -- for example, four to 10 -- to alert
physicians that the predictive value of a positive
increases as the NWP22 values increase. In other
words, you can put nore confidence in a higher NwW22
val ue. This would be sort of a receiver-operator
curve type of approach.

Now, the last three questions which we
woul d |'i ke the panel to consider -- and you have those
in your packet -- the assay was approved in 1996 for
nonitoring previously-treated bladder cancer patients
using a cutoff of 10 units per ni. What is your

opi nion regarding establishing a second cutoff at five
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units per m for diagnosis?

Do the assay performance characteristics,

which | have presented to you -- reproducibility,
sensitivity, specificity, positive and negati ve
predictive values -- support a cutoff of five units

per m versus, for exanple, 10 wunits per m for
di agnosi s?

And the |ast issue: woul d you reconmend
that Matritech <create a brochure for physicians
presenting test performance at nmultiple test cutoffs?

Does anyone have any questions?

DR LADQULIS: Yes, Dr. Hortin?

DR HORTI N The statistical evaluation
that showed that the |aboratory results were -- for
the different |aboratories were different, there was a
hi gh statistical significance. But if | read those
right, the conclusion was that there was essentially a
bias of about .4 or .5 between [|aboratories, which
guantitatively was not really a very |arge val ue.

| nean, if you're looking at the bias, it
was highly statistically significant. But you were
saying that, on the average, a different |aboratory
gave you a value of about .4 to .5 different, right?

DR PONNAPALLI : Yes. Yes. So are you

asking how we explain it or --
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DR HORTI N No, | just wanted to clarify

that point that, although you saw a statistical
di fference between the different |aboratories to, say,
the .001 or .0001 level, that the actual nunerical --
the absolute difference between |aboratories on the
average was -- if | took your values -- was about .4,
wasn't it?
DR PONNAPALLI: Yes. Now | renenber.

DR HORTIN So --
DR

PONNAPALLI :  Ckay.

DR HORTI N: So through nost of the
neasuri ng range, actual ly t he bi as bet ween
| aboratories is -- say, near the cutoff values, is
well under one standard deviation of the assay
variation. So that bias actually -- it may contribute

a little bit of variation, but would probably not --
probably not a huge different near the cutoff.

| mean, the nore significant factor is

actually the precision, where | think the standard
deviation was about .7, |I think. So the bias that you
saw was about a half of a standard deviation. It was

not very | arge.

M5. CHACE: | think you also have to | ook
at the range of differences. And even though the
average was small, there were big ranges for each
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sanpl e. So that -- so | guess, overall, the error
cancel ed out. But for each individual patient, there
were |arger differences.

DR HORTI N You probably didn't do that
eval uation restricted to results only near the cutoff,
did you? | nean, those nunerically large values are
going to be for the quantitatively large val ues. I
nean, it mght have been of interest to kind of |ook
bet ween, say, a range of three and 10, or whatever,
and to see -- or sonmewhere in that region -- to see
what the bias was in that region.

DR DOVURAD: I don't know if it's
possible for us to have the overhead, so that we can
-- it's available, so if there's questions --

DR, LADOULIS: Yes, just a nonent. After

there will be tinme for response.
| have a question. Can you repeat the
conclusion or | think the statement that the |ower

limt of detection you said was what, 3.1? D d you
say the lower limt of detection?

M5. CHACE: 2.1.

DR LADQULI S: 2.1. That's the |ower
limt of detection of performance of this assay.

Then, what is the, you know, significance

of sonme of the nedians which are less than three in
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some of the population? Wat kind of reproducibility
are those nedians, if they were to be eval uated?

M5. CHACE: The only --

DR LADQULIS: Wuld it be 25 or --

M5. CHACE: -- data we have right now was
that, let's see, the --

DR.  BERRY: Just to clarify, those are

nmedi ans of the differences,

is that correct?

M5. CHACE: Yes.

DR.  BERRY: And so it's not surprising
that --

DR LADQOULI S: Oh. The nedians or the

di fferences or --

M5. CHACE:  No,

have is this famliarizat

sanpl e panel at three,

wi thin | aboratory reproduci
DR LADQULI S:

clarify that at this point

is the | ower
M5, CHACE: 2.
DR LADQULI S:

subm ssion of infornmation,

no, no. The only data we

ion study where they had a

around three. And that's
bility within --

Wll, mybe we could
, at sonme point soon. \at

l[imt of detection?

1.
2. 1. That's based on the

the data, right?

M5. CHACE: It's in the package insert --

DR LADQULI S:

Ckay.
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M5. CHACE: -- in the original subm ssion.

DR LADOULIS: Al right. So some of the
data, therefore, that had nedians that are between two
and three, plus or mnus mniml and maxi mal ranges
many of them mninmal ranges are expressed in decinal
val ues. Those are neaningless, therefore? They are
bel ow the | evel of detection, any |evel --

V5. CHACE: | don't think there were any
medi ans that | ow

DR LADQULI S: No, not nedians. | mean,
the m ni num val ues, range of values, were presented in
the tables in this data in the subm ssion -- nany of
them were nedians plus the mninmum plus the maxi mum
correct? And, therefore, the mninmum values that are
less than 2.1 are really below the | evel of detection.
Is that a reasonable qualification to make of all --

V5. CHACE: If they're below 2.1, they're
below the Iimts of detection.

DR LADOULIS: Ckay. That's what | wanted
to clarify.

DR. BERRY: Wuld you go to your slide 23?

DR KEMENY: Charles, what does that nean?
Dr. Ladoulis, what does that nean, what you just
sai d?

DR LADOULIS: Well, in many of the cases,
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the ranges of the normals, the benign, these patients
with no urinary tract disease, it's right at or near
the lower limt of detection. And when the m ninmuns
shoul d be expressed as zero, | think they are in the
suppl enent, is that right? 1In supplenent 2, volune 1,
page 13.

DR,  BERRY: Dr. Ladoulis, are you talking
about this slide with the nedian differences? These
are quite small, but that's --

DR LADQULIS: No, no.

DR BERRY: No? kay.

DR, LADQULI S: No. " m tal king about the
actual measurenents of units per ml concentrations.

DR BERRY: Ckay. Al right.

DR LADQULI S: kay. Go ahead, yes.

DR.  BERRY: First, just a conment about
Dr. Hortin's statenent. My own reading of the
interlab variability here is, though there is a bias
fromone lab to another, these reproducibility results
are quite good. I have a question about positive
predictive val ue.

I'"'mnore interested not in the cutoff, but
what the actual value -- what the positive predictive
value is, say, of a five or of a six, or sonething

between five and 10. W're told that the positive
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predictive value, using a cutoff of 10, is 22 percent,
and it's 15 percent for five.

But what is it in between? Because that's
the way the test is going to be used as a patient
comes forward with a value of seven, and the question
is, what is the neaning of a value of seven? Do we
have that information?

See, this is the cutoff, which if the
cutoff is five it means that you are counting all of

those that are five and above, including 10 and above.

Wiat | would like to do is |look at between five and
10, or, say, the actual value. What s the
interpretation of that? And | wonder if the sponsor

has that information or if the FDA has that
i nformati on.

Let ne say it again. | believe that what
that says is if you use a cutoff of five, including
everything above five, that's what you get. And
that's not what I'msaying. | want to say suppose you
get a value of exactly seven, what is the probability
that it's actually positive?

O, to conbine, if you had the category
between five and seven, what is the probability that
it's actually positive?

V5. CHACE: Ckay. Vell, we have these
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distribution charts, but that doesn't speak to just
seven here. But we do have them broken out zero to
five, five to 10, 10 to 20.

DR LADQULIS: These are for values --

DR.  BERRY: Ckay. So I'm interested in
five to 10, and so this tells nme --

IVB. CHACE: Vel |, this slide was
corrected, so Mtritech has the corrected slide from
zero to less than five and less than five to 10. But
it's pretty much simlar to this. It's going to
change a little bit.

DR.  BERRY: I"mlosing it here. What is
the appropriate row for the conmparison of the 14.5
percent and the 22 percent?

M5. CHACE: Let's see.

DR LADOULIS: Could we lower the lights a
little bit, so that we could see the screen a little
better? And a rem nder, please, for all participants
to use the mcrophone -- if you' re away from the
m crophone -- in any responses, so that the recorders
can transcri be.

M5. CHACE: (kay. Here it is for the risk

factor patients -- 700 patients. Here is the bl adder
cancers. These are the people who had benign
di seases. And, again, let's see, this needs to be
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corrected a little bit. Mel odie has the correct
slide. Is this one -- what, do you need it all?

DR.  TAUBE: Don, were you addressing --
you were addressing the predictive value of a positive
test, not how nmany --

DR BERRY: Right.

DR TAUBE: -- patients fell in that --

DR BERRY: That's correct.

DR TAUBE: -- difference.

DR. BERRY: And so this doesn't address ny
guesti on. But if there is -- M. Chairman, if there

is a slide that the sponsor has that does address it,
|"d be interested in seeing it.

DR LADOULIS: | think, yes, we'll ask for
that. And, Melodie, | guess you'll present that. Do
you want to --

DR. DOVIURAD: I"m just noving Dr.
Ponnapal Ii's m crophone. He did not do a cut of the
data that | ooked at exactly seven or exactly six.

DR LADCQULIS: No. But how about between
five and 107

M5. CHACE: | don't think we have the
predictive values for that.

DR, DOMURAD: Not the predictive value,

no.
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112

DR. LADQULI S: Dd we satisfy vyour
question, Dr. Berry?

DR BERRY: No.

(Laughter.)

But it doesn't seem to be available. But
what |1'm concerned about is when you drop down to

five, you're including in that the ones th

and above, which presumably have a higher

at are 10

predictive

val ue. And the question is: what is the positive

predictive value if you are down near the proposed

cutof f?

And it mght be quite small, and so we

mght be -- this false positive rate wll

be even

greater for soneone who is exactly a five or

nmean, exactly a six or a seven or an eight.

DR. LADQULI S: | f I rephrase your
guestion, would it be that the question is: what do
you lose by dropping -- you know, by leaving the

cutoff at 10 versus at five?

DR BERRY: Wll, no, that we can address,

based on the positive predictive val ue. But

what

I'm

concerned about is the patient who actually presents

in the clinic, and he or she does not have a value
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above five. He or she has an actual value which my
be above 10, or it may be seven. And if it is seven,
what is the interpretation of that?

And when we |ook at those that are five
and above, we are including, in addition to those that
are seven, we're including those that are 15 and 20,
whi ch presumably have a higher predictive value than
those in the mddle. So I'minterested in the actua
val ue.

M5. CHACE: So it's sort of a receiver-
operator curve type approach.

DR BERRY: Wll, no, it's not even that.

It's nore finely tuned than that. It's the actual --

when a patient gets a reading back, it doesn't say

"bigger than five." It says "seven." And the
guestion is: what is the interpretation of seven?
How dammng is it? And we don't have that

i nformati on.

V5. CHACE: Vell, I'm looking for this
information for every test. So when you figure out
how to do it, we'll be --

DR, BERRY: Vell, you just |ook at those
who've got between five and 10, and |ook at the
positives and the negatives, and calculate the

positive predictive value of being between five and
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10. So the data are here. It's just they're not in

the formof --

VB. CHACE: What about confi dence
i nterval s?

DR LADQULI S: vell, | had asked -- |
think |1 had relayed last week a question for the

sponsor as to whether or not you had a distribution

hi stogram for the 56 patients as well

as for those

with benign disease, just the frequency histogram

rather than these whisker plots, what

the actual

values are. |Is that available? And you will be able

to show that?

DR DOVURAD: Are you referring to the

scattergramthat we showed earlier today?

DR LADQULI S: No. I"'m tal king about a

frequency histogram of 56 patients, and then the other

categories of patients with risk factors. H st ogram

of values and of the frequency.

DR. DOMURAD: Let ne show you --

DR LADQOULIS: kay. If you have --

DR DOVURAD: -- what we

have is the

scattergram that we showed -- not the box whisker

pl ot , but the scattergram whi ch

i ndi vi dual val ue.

showed each

DR, LADQULI S: Ckay. If you'd hold onto
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that, then | guess we'll -- Dr. Canpbell, | think,
fromthe agency would Iike to make sone conments.

DR, CAWMPBELL: This is Geg Canmpbell. |I'm
the Director of the Division of Biostatistics. The
gquestion that Dr. Berry is asking is an interesting
one. It's one that the agency -- this center has not
focused on in many other devices.

But | think fromthe table that N na Chace
had put up, you can figure out for the populations
studied, with the various cutoffs of four to 10. So
if I could ask Nna to bring up that table, I think we
can answer Dr. Berry's question.

M5. CHACE: Isn't that Bayesian?

DR CAWPBELL: No, no, no, no, no, no, no,
no, no. It's this table.

M5. CHACE: That one?

DR. CAWPBELL: Yes. Thank you.

If you now ook at this table and | ook at
the cutoffs of five and 10, and suppose you wanted the
positive predictive value for values larger than five
but less than 10, you can see that there are 39 val ues
above five of the people with the disease, and 29
above 10. So there are 10 between five and 10.

And in the specificity colum, for the

people that do not seem to have disease, you have 483
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using five as the cutoff and 613 using 10 as the
cutoff. And the difference there is 130.

So in the range from five to 10, you have

10 cancers and 130 non-cancers. So it's 10 out of
140. And you can do that for each of the intervals
between five and 10. And when you do that, for

exanple, fromfive to six, you get two out of 39; from
six to seven, one out of 28; from seven to eight, two
out of 26; eight to nine, four out of 34; and nine to
10, one out of 13.

DR.  BERRY: So it's about seven percent

overal | ?
DR CAWPBELL: Yes, | think that's fair.
DR. BERRY: Wiich seens quite |ow to ne.
DR LADQULIS: Low, what?
DR, BERRY: In the sense of being a
positive predictive val ue. In the sense that if you

do get a reading between five and 10, you have about a
seven percent chance of actually testing positive on
the gold standard, which seens |ow. | mean, it's a
good deal |ower than even the 15 percent that we were
presented earlier when you conbine all of the tests
that are bigger than five.

DR LADQULI S: (kay.

DR.  BERRY: So, roughly speaking, the 22
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percent at 10 is taken down to 15 percent because of
the | ower nunber, the about seven percent between five
and 10.

DR LADQULI S: Ckay.

DR. KEMENY: But, again, that's |ooking at
positive predictive value rather than sensitivity,
because that's bringing in specificity to it. The
positive predictive value is the conbination of
specificity and sensitivity.

DR. BERRY: Right. But it's putting in a
little bit nore than that. It's bringing in the
actual value, which I think is appropriate.

DR KEMENY: No. But the actual value
meani ng i ncluding specificity and sensitivity. If you
just look at sensitivity, then you need to | ook at the
nunbers that are presented right there.

DR BERRY: Vell, if you just |ook at
sensitivity and specificity, presumably it's for a
particular cutoff. But |I want to break up the cutoff
of greater than five into the greater than 10, and the
between five and 10 and ask what the relative
contribution to the positive predictive value
ent ail ed.

And what | see is that the contribution of

the greater than 10 is substantial. It's about 22
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percent. But the contribution of the between five and
10 is about seven percent. And on the average, it's
about 15 percent.

DR, KEMENY: No, | understand what you're
sayi ng. But what 1'm saying is -- and what | think
they explained was -- that the positive predictive
value isn't quite as inportant to them because
specificity is not so inportant because they have
specificity with other neans, |ike cytology, whereas
on this test they're relying on sensitivity.

They're opting to pi ck a hi gher

sensitivity point -- that's why they're picking five
-- rather than a higher PPV -- a positive predictive
value -- because they want to go for a higher

sensitivity because the specificity they're going to
| eave to the other test, because this test is going to
be used in conjunction with other tests, not as a
st and- al one test.

DR LADQOULI S: Vel |, perhaps another way
of looking at it, as | look at the data, is, in fact,

if the cutoff value were four instead of five, it

woul d be the sane. Sensitivity is 39; there's 39
patients. So this, you know, does not seem to be a
significant loss or -- you know, even if there were

six, these two patients that are m ssed supposedly of
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the positive group here, of the 56.

So the question is: where is the, you
know, appropriate clinical threshold going to be? |Is
it to err on the side of having fal se positives, or is
it to err on the side of uncovering, you know,
di agnostically positive tunors in at risk patients?

DR, D LORETO Getting back to what | said
a while ago, false positives aren't bad, | don't --
clinically. This has to be gotten out, assum ng there

is an approval and sonme |abeling issue, you can't

nmuddy the waters. I nean, I'm a clinician, and 20
years ago | went to sleep listening to statistical
anal yses.

(Laughter.)

| managed to stay awake today. But you
can't do this to the clinicians. You have to set sone
| evel s for which they are used to using any particul ar
product and let the outcomes and let the analyses fly
-- and post-marketing studies or clinical studies.
Wat we're going for is sensitivity, I t hi nk
personal |l y.

The false positives are not going to harm
anybody because they are going to be getting the sane
eval uati on. You're trying to pick up lesions, and

you're trying to maybe, as things evolve, change the
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process with which those |esions get worked up, not
what this PMA is about, but I'"mjust saying clinically
over the | ong haul .

Leaving it at 10, which is where it was
for the nmonitoring study, and placing it at five for
the diagnostic study, | think is a good choice; again
based on sensitivity issues.

DR. BERRY: I'mreally confused because, |
nean, if false positives don't matter, then why don't
we just use a zero? Wiy do we even use the test? Wy
don't we do these other tests and decide whether or

not the person has cancer?

DR. D LORETCO I think they nean
somnet hi ng. Like | said before, these patients are
going to be eval uated. If I do a cysto and an upper

tract study on sonebody that has an atypical cytol ogy,
which is what | would -- the anal ogous situation being
a false positive, I"'mgoing to do nore, I'"m going to
ook nore, do other things, trying to find the
probl em

If, as an exanple with this, the test is
positive at five, and | do a negative upper and | ower
tract evaluation, personally, I'm not going to Ilet
that ride. Sonet hing nore has to be done. That's a

fal se positive. But maybe it isn't a false positive.
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Maybe those patients should be |ooked at differently
or further studies be looked at in that particular
group of patients.

DR, LADQULI S: | think it's helpful, as a
rem nder, that, you know, the FDA, and the agency, and
certainly not this Advisory Panel, is in the role of
defining the clinical practice of nmedicine, and that's
even a statutory denial on the FDA's -- it's in the
st at ut es.

What this whole body of deliberation
today, and the whole agency role, is in regulating
commercial marketing of a product. And so it has to
do with what the claimis and the representations of a
product, not about practice.

And so | think that distinction needs to
be kept in mnd. The clinicians will use tests as the
judgnent. And the question is, ultimtely, at the end
of the day today, what is the recomendation of this
Advi sory Panel to the agency as to what is the claim
that a conpany can nake for the introduction into the
mar ket pl ace of a product? And | think that that's a
fair statenent.

Eri ka?

DR. AWM RATI : Thank you. Just as | was

sitting here squirmng, | was about to say just that.
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And we can get into an endless loop of, "WllIl, |
would use it like this,” and "I would use it Iike
that." And that's very val uable. But if we |ook at
the responsibility of the sponsor, is to cone here

with data to support a claim and to |look at the best
performance characteristics that we have.

And if we take it in context as an
adjunctive test, that if you' re counting on cytol ogy
as the gold standard to be your specificity of 100
percent, why not maximze the sensitivity to get a
nore rounded view of it? And it looks like the five
cutoff does that, where you get the maxi rum anount of
sensitivity and naybe l|let your cytology take care of
the specificity, wth the understanding that you wll
get sone false positives at that.

And for sonme of the reasons we discussed
this norning, again, the practice of nedicine and
whet her that causes anxiety and how doctors handle
patients with that, those are real issues, but beyond
what we have here in terns of the perfornmance
characteristics.

DR. BERRY: Just one follow up. The point
that maxim zes sensitivity is zero. |It's not five.

DR. AMM RATI: Wthin reason. | amend ny

st at ement .
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(Laughter.)

DR LADQOULI S: Yes. Vell, at a level of
five, it is two out of three patients, or 66 percent,
are identified. At a level of 10, one out of two.
That's accept abl e.

But the performance characteristics in
terns of reproducibility have been discussed here.
You' ve presented -- and | think Dr. Berry has alluded
to that -- the fact that the reproducibility may be

sati sfactory.

DR KEMENY: | just want to say again,
froma clinical point of view-- | nmean, if you have a
test -- | mean, just putting it into kind of, you

know, layman's terns, there's a 50/50 chance that it's
worthwhile, that it's positive, versus an alnost 70
percent chance that it's positive. That nakes a big
di fference. | nmean, basically, a 50/50, you know,
chance is -- you mght as well just flip a coin.

DR, LADQULI S: Right. Any other conments
from staff? Any other suggestions or any questions
fromthe panel ?

DR HORTI N | have a question. | have
been | ooking through trying to decide exactly how the
testing procedures were perforned. It wasn't clear to

me whether all of the analyses were for individual
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subj ect s. Were they done singly or in duplicate? |
was trying to look through, and I didn't see in your
package insert or other places describing exactly how
that was done. So | was just wondering, because it
would have a fair inpact on the precision of
measur erent .

M5. CHACE: The package insert says to do
it in duplicate.

DR HORTIN. Oh, it does? (kay.

M5. CHACE: | don't know what was done.

DR DOMURAD: It was done.

M5. CHACE: So this is reproducibility. |1
don't know how the analysis -- the NCCLS analysis |
think says do it in duplicate.

DR DOMJURAD: Yes, it does.

V5. CHACE: How about the four by four
repeat s? VWere those duplicates? So that was two
dupl i cates.

DR. DOMURAD: 1'mlooking to --

DR, HORTIN.  Each individual patient value
is average of the duplicate neasurenment. Ckay.

M5. CHACE: That's what the package insert
says to do.

DR, LADQULI S: Nina, are there any other

comments that you'd |ike to nake? Any other questions
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from the panel before we give the floor to the
sponsor ?

| think now is the appropriate tinme, then.

Is there sone response that you'd like to make, or

any clarifications you'd like to nake in regard to the
guestions that were raised, and concerns that have
been raised in doing this presentation?

DR, DOMURAD: I would nmake only one
response at that point. The --

DR LADQOULI S: Pl ease use the m crophone.

Close the --

DR,  DOMURAD: l"mtrying to get closer to
it. Thank you.

The CVs that were discussed at a nean
value of 6.3, the standard deviation as about O0.78
with a CV of 12.4 or 6. Wien we | ooked at the nean
concentration of 3.26, please bear in mnd that that
was not done to NCCLS standards, and that is being
done now. But the value that was put up was from
famliarization testing -- a different protocol.

But there again, the standard deviation as
0.84. So the standard devi ation, the absolute neasure
of difference, was very close -- between 3.26, which
approxi mates the nedians of those patients in the

study who did not have cancer, to the 6.3, which
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approxi mate the nedians of -- or the cutoff value of
the patients for sensitivity.

DR, HORTIN. | have a question.

DR LADQULIS: Yes, Dr. Hortin?

DR, HORTIN. When the assay was originally
desi gned, was it set up to try to optimze
sensitivity? O was it set for a particular neasuring
range? Since it perfornms optimally at about 30 or 40,
and you're now trying to apply it for a neasuring
range where it doesn't really perform very well, is
that a fundanental |limtation of the assay that you
can't make perform any better? O was it just that
you set that wup originally because you thought the
nmeasuring range was going to be like 10 to 50 or --

DR DOMJURAD: There is sonme limtations to
t he technol ogy.

M5. CHACE: \What about a |ower calibrator
lower than 7.5 units per ni?

DR, DOMURAD: That's sonmething we'd be
happy to discuss. Lowering that |owest calibrator is
a possibility.

DR, LADQULI S: Any other responses from
Dr. Malkowicz or -- okay. Any other questions from
t he panel ?

If there are no other questions, then it
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brings us to the tine for a 15-mnute break, because

we Wwll reconvene in about 15 mnutes and begin our
open conmittee di scussi on and revi ew and
reconmmendati ons. Do we want to do that or -- let's
reconvene in just -- we could have the open public

session without a break.

(Laughter.)

How is that sitting with everybody? It's
now five mnutes to 2:00, and we can begin in just
about three mnutes. Ckay?

Thank you. Thank you, N na.

M5. CHACE: Should I turn this off or --

DR LADOULI S: | guess you can turn that
of .

V5. CHACE: Do you think you'll need any
nore slides or anything?

DR LADCULI S: Just take a breather, and
then we will go right into the open session without a
br eak.

Before we begin the actual open session, |
just have to nmake an announcenment that iif there's
anyone who wants to nmake a -- anyone from the public
who wants to nmake a comment or a presentation, this is
the time in which to make it, during this open

session. If there are none, then we wll -- let's go
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wi t hout a break.

Ckay. W're going to begin now wi thout a
break to -- you want a break?

ALL: No.

DR, LADQULI S: No break. VW're going to
begin our open public discussion, and we're going to
go around the table for any comments, sumary
comments, questions, concerns, reconmrendations. And
after we conclude and get exhausted from that, and
have exhausted all of our concerns and questions,
there will be a break. And that will be followed by a
presentation from Louise as to how the panel is to
vote and the instructions as to what is to be made as
far as reconmendati ons.

W have, then, this final session after
the break in which we will have to consider separately
all conditions, as well as specific recomendations,
if any of the panel want to nake such conditions. And
so that may take a little nore time than a | unping of
i ssues.

Al'l issues of concern and that give rise
to any recomendations that you want to make to append
to the recomendations of the panel have to be
separately discussed, voted, and then proceed to the

next .
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Ckay. So let's begin now wth sone
di scussi ons around the table. | think I'"ll put the
burden on the clinicians and the staff and begi n going
around the table fromDr. DiLoreto's side of the table
over here, and Dr. Keneny, and go on. Wuld you |ike
to start?
DR D LORETO | will start and be very
short. | think that 1'd like to commend the sponsors.
| thought it was a well done study and well put
together and well analyzed. | would concur with the
| evel that has been suggested. | think that this is a

complenent to the existing standards of evaluation --

will be added to froma clinical standpoint.
My only issue would be -- and I'lIl say it
now and maybe repeat it later -- that the |abeling

have sonmething in the vernacular of stating that it be
used in conjunction with, and not in lieu of, current
exi sting standards of evaluation of patients that are
at high risk for developing these tunors. And 111l
leave it at that.

DR LADOULIS: Dr. Keneny?

DR KEMENY: | agree wth what Dr.
Di Loreto said. | also think that this is -- the
sponsor has done a good job on this, and I think this

is going to be a step forward for hel ping us diagnhose
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people wi th bl adder cancer. And |I'm happy to see it
conme on the market.

DR LADOULIS: Ckay. Dr. Petrylak?

DR,  PETRYLAK: |  concur wth nmy two
coll eagues that this was a well designed study, and I
certainly think that this wll have use. And | also
agree that we should wite that it should be done in
conjunction with standard diagnostic tests but not in
substitution for that.

DR LADOULIS: kay. Dr. Carpenter?

DR. CARPENTER | also agree. The only
concern that | have is in regard to the precision --
at the lack of precision at the lower level, in that,

you know, if you would take the worst-case scenari o,
with the CV of 25 percent -- and, let's say, you got a
value of four -- that could push you up to a val ue of
five, which, you know, that concerns ne a little bit.

Al though I do concur that clinically we do
want to nmake sure we have -- we maximze sensitivity
and assure that the I|abeling reconmmends additional
tests, in which case hopefully that will -- wll take
care of the mpjority of the tines when that m ght
occur.

| don't really know how to resolve that

because | don't think it necessarily justifies raising
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the cutoff. But | do have sone reservation about
t hat .

DR LADOULIS: Dr. Berry?

DR.  BERRY: | agree with the conjunction
with, and not in lieu of, and that, | mnust say, allays
some of ny -- the problens | have. Wth respect to
the issue of five versus 10, | feel very strongly that
it should be done, for the reasons that were indicated
by the FDA in their presentation and for ny own

attitude toward fal se positives.

DR AWM RATI : Just one brief coment on
pr eci si on. I"m gl ad Dr. Carpenter reaffirmed ny
mat h, because | was afraid in ny nmed tech days | had

forgotten this. But even at a 25 percent CV, which is
as high a CV as we saw with any of the testing -- and,
again, the EP5 NCCLS protocol is still in process --
but at a true three, you're going to run between 2.25
and 3. 75.

So in the worst possible case, a three is
still somewhat away at 3.75, and, of course, a four
woul d be closer to five, because now you're at 4.75
But that's true with any cutoff. You' re never going
to be exactly on one side or the other, and everything
has to be Ilooked at in conjunction wth other

di agnosti c markers.
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LADOULI S:  Who's next on the panel ?

DR
M5. VWHEATLEY: No comment.
DR

LADOULI S: Ckay. Dr. Taube?

DR TAUBE: |"ve really been struggling

with the cutoff. | absolutely agree -- first of

| also want to conplinment the sponsors because | t

all,

hi nk

this is one of the larger studies, clinical studies

that |1've seen since |'ve been on the panel. And
thought it was pretty well designed.

And | definitely concur with the idea

so |

t hat

this has to be done in conjunction with other tests,

ot her standard tests. But |'ve been struggling
the cutoff issue, and I was |leaning toward Dr. Ber

position, going for the higher cutoff. And |

wth
ry's

j ust

| ooked at page 19 of volunme 1 of supplenent 2, where

it shows the values for the different tunor stages.

And | don't think that raising it to 10 is

going to get us any place because the nedian for

t he

TO stage was 13.7. The nmedian for TA is 6.1. There

is no -- and, really, when you get into the hi
stages and sone odd nedian values, the sanple

isn't large enough to say anything about it.

gher

si ze

So I'"'m not sure that raising the nedian

value, or raising the value that you have to find

going to acconplish what | also would Ilike
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acconplish, which is to have fewer false positives.
So I think | probably would have to go with |eaving
it, as the sponsor requests, at five.

DR LADOULIS: Dr. Hortin?

DR HORTIN. | think as a general rule, in
terns of trying to come up with a screening test, you
want to optimze sensitivity in ternms of detection,
and sonetines you weren't interested -- or at |east
trading off for specificity a little bit.

But I do have a little bit of a problem
for this particular test in terns of using a cutoff of
five, in that | don't feel that it is -- that the
values are particularly reliable there. And you can
do all of the statistical analysis that you want, and
if you get a patient value of five, then all you're
really saying is that the value has a 95 percent
confidence interval of being somewhere between about
3.5 and 6.5.

It says that for that individual value --
| nean, you have a relatively large uncertainty. And
| think it's always hard to know how this will vary in
terns of real-world practice. I think wusually the
studies are perfornmed wunder somewhat nore ideal
condi tions. If you look at the performance of these,

the absorbance values that are generated at -- near
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the cutoff value are quite low They are going to be
nore prone to procedural errors.

The |owest calibrator value they have is
-- that actually contains the material is 7-1/2. |It's
significantly above what the cutoff value is. So |
don't feel that you could have great confidence and
reliability on a value of five, and I don't think that
it would be well placed to have a cutoff value when
you cannot reliability determne what those values
are.

So | think that it's a Ilittle bit

different than what you're generally trying to

acconplish in a screening assay, but | would propose
either -- | would recommend they either use a cutoff
of 10, where | think you can provide reasonably

reliable values, or to come up with an internediate
zone sonewhere in the mddle.

DR LADQULI S: (kay.

DR BERRY: Can | follow on that?

DR LADOULIS: Yes. Dr. Berry?

DR BERRY: Maybe in the spirit of
conpr oni se.

Dr. Hortin suggests an internediate. | f
you | ook at the sum of sensitivity and specificity, it

reaches a naxi mum at seven, which is an internedi ate
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val ue. lt's 141 there. At five, it's 137.3, and, at
10, it's 137.8. So nmaybe, in the spirit of

conpromise, we could consider it an internediate

val ue.

DR LADQULI S: Vell, | hadn't nade any
additional coments. | wanted to conplinent the
sponsor on a nice presentation, but | still have the
same concerns | think that | have expressed -- that in

the nane of inproving the pickup of these tunors,
which have a |ow preval ence and have difficulties in
managenent, | think that the choices of the cutoff
seens artificially |ow

And it may have an adverse consequence in
that if the experienced clinicians beconmes that -- as
it's used nore widely it comes out to be neaningl ess
and has an effect on the marketplace, that clinicians
may have |ess confidence in the test as the future
goes on, it may have an adverse consequence as it
m ght have been i ntended.

| think the suggestion that Dr. Berry
raised is one that | had thought of, but it is
sonet hing that has not been proposed or recomended by
the sponsor, unless they want to nake sonme anendnent
in the future. So what we're left with is making sone

recommendat i on based on what has been subm tted.
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And ny only reservation is the low |evel
of this cutoff, which is not far fromthe limt of the
test. Secondly, as Dr. Taube pointed out, the
patients in the positive population that have been
assayed with either TO or even IS or higher grade
| esions have -- nedian values are all well above the
medi an cutoff.

Nevertheless, in that population of 56
patients, | wuld -- | nean, |I'm pointing out to
nyself, as well as to the nenbers of the panel, a
nunber of those patients cone out with values of two,
three, four, that <clearly are patients who have
mal i gnancy and have val ues bel ow the nedian cutoff.
And that would be a -- those would be fal se negati ves.

So | consider it a dilemma, but | think
that the test has sufficient reproducibility and it
probably would be a valuable adjunct in the diagnosis
of a wvery difficult disease. And one of the
advantages out of restricting this to the claim that
it be used in an at risk population with patients with
hematuria that are being evaluated is that the
preval ence of this rate for this population is not
seven percent, but it's a nmch -- a greater
popul ati on.

And so if you wanted to calculate, |
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guess, the positive predictive value in a subset of
the population who present wth those kind of
synptons, talking about somewhat nore value that's
added to this test.

That's the only comments | have to nake.

Are there any other second thoughts,
comments, fromany others on the panel? Dr. Hortin?

DR HORTI N Just one other comment. I
think from the standpoint of a clinical study on
things, | think that the study was relatively well
perforned, and they kind of did a relatively large
study on things. But | think part of the problem here
is that they were basically trying to apply an assay
whi ch functionally does not performvery well for this
i nt ended application.

It's always a lot of work to go back and

kind of start from scratch and reformul ate. They
basically should have, ideally, had an assay that
woul d performwell in this range. And maybe there are
fundanental technical limtations kind of preventing

further inprovenent in things.

But for the intended use, it would have
been much preferable if they could have had an assay
that would have a lower limt of detection and would

have had higher precision in the intended range. This
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assay perfornms very well, probably around 20 to 40
range.

But they're trying to push it for an
application where it doesn't really performvery well,
and there mght be other ways in terns of
standardi zing their neasurenents in ternms of urine
concentration or other things that mght have had
further inprovenent, like they would for other
amal ytes.

So | think it is just a little bit
unfortunate. | think that potentially it |ooks like a
prom sing marker and sonething that will be of use in
the future. | would just hope that at some point for
these applications they would be able to kind of
further optimze and kind of develop the perfornmance
characteristics that would best serve the patient
popul ation wth diagnostic applications. They have
kind of a suboptinmal assay for this application,

t hi nk.
DR, KEMENY: I'"d like to respond to that.
I mean, you know, it seens to ne often when we cone
here -- | nean, this is what we have. Yes, it would
be great if we had sonmething that was at 100 percent,
you know, positive for predictive val ue. That woul d

be great. |If somebody woul d know about that, we would

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

139

pass that right away.

| nean, but this is what we've got. And,

you know, and for what it is, | disagree that it's not
t hat good. | mean, it's the best that we' ve got.

It's better than cytol ogy. | nmean, and that's the
best that we've got up to now So, | nean, it's a lab

test that's better than another kind of even, in sone
ways, nore specific lab tests. So | think that
actually -- from a clinical point of view, that's
pretty remarkabl e.

And as far as the cutoff, Charles, | think
you m sunderstood what Sheila said, because -- | nean
and Sheila can correct ne -- but, | mean, when you
| ook through about the stages, if you pick 10 as the
cutoff, you're going to be mssing a few of the tunor
types. TA has a nedian of 6.1. So --

DR LADQULIS: Yes, that's the only one.

DR. KEMENY: Right.

DR LADQULIS: That's right.

DR. KEMENY: That's the only one, yes.

DR, LADQULI S: The exception for that --

all of the others. But those are nedians, and that
doesn't --

DR KEMENY: | know.

DR LADQULI S: -- need to be a clinical
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i ssue that we have discussed.

DR. KEMENY: | nean, but the point --

DR LADOULIS: There will be half of those
patients who are bel ow.

DR. KEMENY: The point is to pick a --

DR LADOULIS: Right.

DR, KEMENY: -- clinically significant
spot, so that when you get sonething that's above that
spot -- not five, but above five -- that, you know,
t hat neans sonet hi ng.

DR, BERRY: What does it mean? \%Y
understanding is that the prevalence in this
popul ati on of true positives is seven percent, is that
right? Seven and a half percent? And Dr. Canpbell
helped us with a calculation which shows that the
probability of true positive, if you are between five
and 10, is seven percent, which neans to ne that this
test is non-informative. It contains no information
if it's between five and 10.

DR, LADOULIS: Do you want to address that
guestion?

DR KEMENY: | don't understand. | don't
get that. | don't understand what you're saying. | f
sonmeone has a val ue of eight --

DR. BERRY: | f someone has a val ue between
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five and 10, any -- just take the set of patients who
have values between five and 10, and ask for the
probability that they are positive, true positives.
That is, indeed, the prevalence in the population --
seven percent --

DR KEMENY: But that --

DR BERRY: -- which neans to nme that the
test in that range has no val ue what soever.

DR LADQOULI S: This is alone. The
preval ence that you record -- about seven percent --
is for the population of undiagnosed bl adder cancer.
And | think what |'ve tried to nention is that we're
-- if this test is approved for the use as an aid in
the diagnosis of patients who are at risk because of

the three risk factors, or have at |east one of those

risk factors -- or they weren't being worked up for
hematuria, |I'm sorry, that's the «claim -- this
population is a rmuch snaller subset of t he

preval ence --

DR TAUBE: No.

DR LADQULIS: Is that right?

DR, TAUBE: | thought that the 7.3 percent
was the prevalence in the at risk popul ation.

DR LADQULI S: (kay.

DR TAUBE: |s that correct?
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DR, LADQULI S: What does the 7.3 percent

preval ence rate represent?

DR, DOMURAD: The 7.3 is the average

incident rate in this popul ation. The incident rate
went as high as 15 percent in sone -- at sone of the
sites -- VA hospitals, for exanple -- which addresses

exactly what you're saying.

| f you have a population that is
particularly at risk, the incidence tends to be
hi gher. 7.3 percent was the average across all the
sites.

DR TAUBE: O the at risk --

2

DOMURAD: O the at risk popul ation.

DR, TAUBE: -- the at risk population, the
ones who --

DR LADOULIS: GCkay. Al right. So seven
percent of only the at risk population. Sorry.

DR. DOMURAD: No, that's the preval ence.

DR LADQULIS: That's right.

DR. DOMURAD. That's seven percent of all
of the patients who cane in with risk factors were
di agnosed with cancer. That's not positive predictive
val ue; that's the incidence rate.

DR KEMENY: The incidence fromfive to --

DR. TAUBE: No. O all of the patients at
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ri sk who had mcro hematuria or other risk factors.

DR KEMENY: (kay.

DR LADQULI S: Only seven percent of
t hose, okay. Al right. Gay. So that cones back to
Dr. Berry's coment.

So only seven percent of those at risk are
positive.

DR TAUBE: Had cancer.

DR LADOULIS: Are positive for cancer.
That's right. Only seven percent of those turn out --
those 56 patients represent seven percent of a
popul ation all of whom were at risk and were being
eval uated with cystoscopy, cytology, and X-ray.

DR, KEMENY: But that was the popul ation
that actually had cancer. So basically, out of 100
people, only seven of them had cancer. That doesn't
mean anyt hing about the test. That's just telling you
what the population is that is at risk for cancer. |Is
that correct?

DR, LADQULI S: O the patients wth
hemat uri a, yes.

DR. KEMENY: Yes. That's just telling us

that -- that's going back to what | said, which is
t hat bl adder cancer is not all that conmon. | mean,
so -- | mean, but that doesn't mean anything about

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

144
what - -

DR LADQULI S: Dr. Berry's coment, as |
understand it -- not just to rephrase it -- to bounce
this back, is that if the population at risk that's
being evaluated, only seven percent probability that
there's cancer, what is the inprovenent of having the
test in which the value mght be six or seven or
eight? Somewhere between five and 10 units per ni.
How does that inprove your diagnostic capability in
terns of uncovering or disclosing these patients?

DR AMMRATI: | think the answer to that
is it gets two out of three, all of the ones that
cytol ogy m ssed.

DR D LORETO Yes, this is a clinical
issue. This is not a statistical issue.

DR LADQULI S: (kay.

DR D LORETO This is a clinical issue

because the existing tests that we have are not 100

percent . And you can do a cytology, and it wll be
negati ve. You can do a cysto, and it wll Dbe
negative. And you can still have bl adder cancer.

If your additive with this -- it mnimzes

the chances of mssing, from a clinical standpoint --
getting back to everything that | said before, it's an

adjunct to what we're doing that | think is clinically
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beneficial to the patients. And that's all we're
tal ki ng about .

DR LADOULIS: So the coments, then, that
were raised would only affect tests that were being
used to screen al one.

DR D LORETO It should never be used as
a screen al one. That's ny comment about the initia
| abel ing or the beginning of our go-around here, that
it be used in conjunction with, and not in lieu of,
standard diagnostic tests in the workup of mcro
hermat uria, mcro/macro hematuri a.

DR KEMENY: And | think all of us are --

you know, on the clinical side of things are agreeing

with that -- that it shouldn't stand by itself, but as
an adjunct it's useful. But only in patients at risk.
DR.  BERRY: | agree with that, too, if

it's bigger than 10.

But, Dr. DiLoreto, if a patient cones into
your office and you decide that she has a seven
percent chance of having cancer, and you do a test and
you get the result, and you decide after the test

result that she has a seven percent chance of having

cancer, the test didn't add anything. |I'mnot talking
about bigger than 10. " m tal ki ng about between five
and 10.
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DR D LORETO If it's additive from a

clinical standpoint, in the situations which occur
quite commonly that patients are evaluated, and they
have a negative evaluation, which is -- it happens
very frequently. They have negative cystos because of
the way we're directed to do cystos nowadays, and they
have negative cytol ogies because of the inadequacies
in the interpretation of that test as it exists across
the country in non-tertiary care hospitals.

And even if it's seven percent -- you
know, if you're finding seven percent nore, if you're
finding a few percent nore, you' re picking up cancers
in these patients that would have been m ssed and have
the potential to go on to nore aggressive,
progressives types of |esions.

It's not a huge nunber, but clinically
it's beneficial. | think it's very beneficial.

DR. BERRY: That's an inportant point. |If
you' re saying that you get additional information from
the patient about the patient, and it turns out that
she has negative characteristics and the probability
of cancer actually lowers on the basis of those
characteristics, and then you do the test and it cones
back up to seven percent, that, of course, would be

valuable. But | don't think we've been presented with
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any data that that is the fact.

DR TAUBE: Yes. And the issue also is
that what you're saying is then you |look at this test,
which has a very low predictive value of positive,
that it's truly positive, and you re saying because
you have this test you're going to keep |ooking and
keep | ooki ng. That increases the potential for
norbidity and risk as a result.

| mean, it decreases the safety factor of
this test, because you're using it to say, okay,
cytology was negative, but this one is positive. And
you're placing a great deal of weight on the fact that
this is positive when we know that in only 14-1/2
percent of cases wll this truly be positive. But
you're going to keep |ooking and I ooking and | ooking,

and | think that there's a risk of norbidity, then, to

t he patient.

DR, KEMENY: Vell, | nean, you know,
everything is within reason. | nean, | don't know if
you woul d keep | ooking and |ooking and | ooking. And

al so, you know, that's why it's inportant to have a

value at all. | nmean, you have to use clinical
experti se. And the nore this is on the market, the
nore we'll |earn what things do nean.

| nean, here we just have |ike 56 people
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with cancer. | mean, you know, when this gets on the
market we're going to be talking about hundreds of
people, so we'll know what things nmean. But, | nean,
| would inagine that sonebody who cones in with a
value of between five and 10 and has all negative
tests probably -- this is probably the way I would do
it, being a surgical oncologist and not a urologist --
| would probably follow that person and nake sure that
this test stays in the sanme range.

On the other hand, if a person cones in
with a value of 30, and all of the other tests are
negative, yes, you mght keep | ooking. | mean, the
values are inportant. But the point is that, at five,
it raises a red flag, and then you do the other stuff
that you' re supposed to be doing anyhow. | nean, it's
supposed to be in conjunction with everything el se.

DR D LORETC This is a positive, |
believe, to clinicians. The long term the clinical
st udi es, you know, the outcome  studies, t he
| ongitudinal stuff that gets out there in the peer
journals will dictate the specifics of this. This is
significant. This is an additive to what we currently
have to eval uate these patients.

| don't believe that there is any safety

issues or nmmjor safety issues from the standpoint of
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further eval uations. Again, the long term wll
dictate how it gets wused. It is significantly
additive to the current armanmentarium of evaluation of
these particular high risk patient groups. And |
think we'll elimnate the msses, and the msses are
di sastrous.

DR LADQULI S: If there is relative
exhaustion at this point --

(Laughter.)

-- of coments and concerns, it is
appropriate now for us to take a break, follow ng
which we wll reconvene for the specific purpose of
maki ng reconmendations, any conditions, and take a
vot e.

W will break for 15 mnutes, until 2:40
by that clock over there. |Is that reasonable? kay.

W' re recessed for 15 mnutes.

(Wher eupon, t he pr oceedi ngs in t he

foregoing matter went off the record at

2:26 p.m and went back on the record at

2:44 p.m)

DR LADQULI S: Can we reconvene now the
panel for our final session, please? Ckay.

And as an introduction to this final part

of today's panel, we'll have Louise WMgruder, the
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Executive Secretary, read sone instructions for us.
Ckay?

IVB. MAGRUDER: The  nedi cal devi ce
anendnents to the federal Food, Drug, and Cosnetic
Act, as anended by the Safe Medical Devices Act of
1990, allows the Food and Drug Admnistration to
obtain a recommendation from an expert advisory panel
on designated nedical device premarket approval
applications -- PMAs -- that are filed wth the
agency.

The PMA nust stand on its own nerits, and
your recommendation nust be supported by safety and
effectiveness data in the application, or by
appl i cabl e publicly-avail abl e informtion.

Safety is defined in the Act as reasonabl e
assurance, based on valid scientific evidence, that
the probable benefits to health, under conditions of
i nt ended use, out wei gh any pr obabl e risks.
Effectiveness is defined as a reasonable assurance
that in a significant portion of the population the
use of a device for its intended uses and conditions
of use will provide clinically significant results.

Your recomrendation options for the vote
are as follows. The first option is approval, if

there are no conditions attached.
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The second option s approvable wth
condi tions. The panel nmay recommend that the PMA be
found approvable, subject to specified conditions,
such as physician or patient education, |abeling
changes, or a further analysis of existing data.
Prior to voting, all of the conditions should be
di scussed by the panel.

The third option is not approvable. The
panel nmay reconmmend that the PMA is not approvable if
the data do not provide a reasonable assurance that
the device is safe or if a reasonable assurance has
not been given that the device is effective under
condi ti ons of use prescri bed, r econmended, or
suggested in the proposed | abeling.

Followng the voting, the chair wll ask
each panel nmenber to present a brief statenent
outlining the reasons for their vote.

At this time, Dr. Ladoulis will be calling
for a notion and wll be asking the voting and
tenporary voting nenbers of the panel to nake a
reconmendation on this PMA.  For today's panel, voting
menbers present are Drs. Carpenter, Hortin, Keneny,
Petryl ak, and Taube. Appointed as tenporary voting
menbers for today are Drs. Berry and D Loreto.

DR LADQULIS: kay. Thank you, Loui se.
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At this time, there is a tine all owance or

all ocation for any of the FDA staff for any subsequent

comment .
DR GUTMAN. FDA has no further comment.
DR LADQOULI S: Ckay. There being none,
next from the sponsor. Is there any additional

comments you would like to nake with regard to this
i ssue? There being none, then we wll proceed to the
i ssue of voting on this application.

|"mgoing to turn, first, to Dr. DilLoreto,
if you would |like to nmake a proposal for the notion.

DR D LORETO | would like to nove
approval with conditions, and the condition that |
would like to see changed is the labeling issue, that
the product be wused, as previously nentioned, in
conjunction with and not in lieu of current standards
of care and evaluation of the patients at high risk
with mcro hematuria.

DR LADQOULI S: So the specific condition
is a change in wording of the claim--

DR D LORETG In the --

DR LADQULIS: -- to read --

DR D LORETO  Yes.

DR, LADQULI S: -- to read "in conjunction

with" rather than as it reads now.

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

153
DR D LORETCO As it reads is "as an aid

to," | Dbelieve. I would like it to state in
conjunction with, and not in lieu of."

DR LADQULI S: VW want to -- we have a
not i on. Do we have a second for this notion? It's

seconded.
Now, let's discuss the condition. W have
to have sone di scussion about this condition. Gkay?
DR, KEMENY: | think it's inportant that
it's -- | nmean, because one of the things that we're

worrying about here is that it's not a stand-alone

test. But this test is in conjunction with the other
tests that we have. So that's how this test will be
val uabl e. I nean, that it goes along with cytol ogy,

cystoscopy, upper tract evaluation. This is added to
t hat . It doesn't -- should not stand alone, and |
think it's inportant to specify that in the |abeling.

DR LADOULIS: Ckay. Dr. Petrylak?

DR PETRYLAK | think the word "aid" is
very vague in this situation. I think that can be
interpreted fromthe nost extreme to be saying that we
will use this to -- in conjunction with our other
standard tests. But also, an individual may interpret
that as saying, "Well, fine. |"ve got a negative

test. | don't want to go further with the workup."
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And | think that if we specify that it be
done in conjunction with other standard tests that it
woul d be a clearer indication for the product.

DR LADOULIS: Do you want to specify that
specific tests -- any -- okay.

DR KEMENY: W think it would not be a
good idea to specify --

DR LADQULIS: Al right.

DR, KEMENY: -- the tests because it my
be that those tests would change. So that's why we'd
like to say the current standards.

DR LADOULIS: Ckay. Are there any other
coments or discussion about this amendnent to the
notion -- this condition?

DR BERRY: I''m not clear on whether it
addresses the issue of cutoff at all.

DR LADQULI S: This is not addressing
that. W can conme to that issue separately.

DR BERRY: Ckay.

DR LADOULIS: This is just in regard to a
di scussi on of one anmendnent condition, and that has to
do that the -- a labeling claim specified that it is
to be used in conjunction with standard procedures for
t he diagnosis of urinary tract cancer, correct?

Any other questions about this specific
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DR TAUBE: Well, | mnean, | think the

guestion that Don was actually raising is whether we

have to then make a separate notion --

DR LADQULI S:  Yes.

DR TAUBE: -- to nmake another condition.

DR LADQULI S:  Yes.

DR TAUBE: Ckay.

DR LADQOULI S: Ve' [ | come to that
certainly. So on this condition, is that all
acceptable by the -- we'll vote on this condition that
-- the first condition for approval is that, to

restate Dr. D Loreto's amendnent, that

it's to be used

in conjunction wth ot her st andard di agnostic

procedures, correct?

DR. D LORETC The specifics of the

ver bi age coul d be --

DR LADOULIS: Could be worked out.

DR. D LORETO -- changed.

But the intent

is in conjunction with, and not in lieu of --

DR LADOULIS: Al right.

DR D LORETGO -- current standards.

DR LADOULI S: Al in
amendment to the condition? Al l

condition carries. Thank you.
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Next? Dr. Keneny, do you have any other
reconmendati ons you want to make?

DR KEMENY: No.

DR LADOULIS: Ckay. Dr. Petrylak?

DR PETRYLAK:  No.

DR LADOULI S:  kay. Dr. Carpenter? Dr.
Berry, you would like to nake a conmment ?

DR BERRY: | would like to see the cutoff
be 10 instead of five.

DR LADQOULI S: Ckay. So the specific
condition that you'd like to recommend, is there a
second to that? There is a second to that notion --
that the condition be applied that the cutoff value be
10 units per m rather than 5.0. Any discussion about
t hat notion?

DR, KEMENY: Not hing that we haven't said

bef ore. But | personally do not think that's a good
idea. | think it should stay at five, as the conpany
has recommended it, because it -- at 10, it's not as

useful as a diagnostic tool as it is at five, because
of the specificity.
DR D LORETG | would concur with that.
DR PETRYLAK: | would also concur wth
t hat .

DR, BERRY: Since Dr. Keneny said that
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she's -- nothing that she hasn't said before, |I'Il say
nothing that | haven't said before. The test has no
val ue, period, between five and 10.

DR TAUBE: But | would like to add the
comrent that because the Ilowest calibrator is at
7-1/2, | think we have very little confidence in
values that are neasured around five. And so the
guestion is: can they provide a calibrator that's in
a lower range, so that the curve is nore precise or
accurate? |'mnot sure --

DR LADQOULI S: Reproduci bl e.

DR.  TAUBE: Repr oduci bl e. Vell, no, |
don't think it makes it nore reproducible. | think it
makes it nore reliable in that range. O should we

take the conpromse that Dr. Berry suggested before,
which is to have the cutoff at seven, where you have
-- which is in the range, the neasurabl e range?

DR LADQULIS: Dr. Hortin?

DR HORTI N | don't know. Maybe they
could respond to this. | think that all of the data
that they provided nost |ikely was probably wthin
kids of probably one to three nonths of production
under optinmal conditions.

And if we have this test go out into the

nore real-world setting, we're likely to see that the
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performance reflected in this evaluation probably

represents better than average. It mght represent --
it's hard to know whether it wll be substantially
better or not. But, if anything, the performance in
the real-world setting will probably deteriorate.

And al so, we weren't asked specifically to
comment in terns of the time stability. There was
some information requesting extension of stability of
products from 18 to 24 nonths. They provided the data

in here. W didn't have any specific request on that.

If the cutoff -- particularly if the cutoff is at
five, I would recormmend not extending the dating to 24
nont hs.

It shows not major -- the test was not

performng terribly at 24 nonths, but they showed a
substantial reduction in the signal values of about 20
to 30 percent, which would probably be expected to
translate into worsening of the precision by 20 or 30
percent at |ow | evels.

So I'm personally in favor of raising the
cutoff level to 10, but | think we mght want to | ook
-- if that doesn't pass, | would suggest another
notion that if the cutoff |evel happens to be five
that their should be very serious |ooking about

whet her the dating should be extended or they should
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provide additional data in ternms of how the precision
and performance is going to be at 24 nonths.

| would expect it to performsignificantly
worse than the data that they presented to us here
and that's kind of another factor in terns of the
conmments that |'ve nmade before.

| guess what we see reflected here is a
little bit of the dichotony between the clinician's
val ue when every tinme sonething new conmes along, they
think that it will sonehow get them an advantage. And
then they call up the |I|aboratory people and say,
"Well, you got this nunber. What does it nmean? Can
you run it agai n?"

O there seens to be generated al nost nore
confusion than a useful clinical value, and | think I
see kind of a division here between nyself, kind of
representing nore of a |aboratory person or people who
are statistically oriented, and the people who are the
clinicians. And they certainly want to have the best
possible tools to nanage their patients. But what is
happening here is that we have kind of a substandard
product for this evaluation, which it is sonewhat
better than what we've had before.

Approving these cutoffs wll discourage

the conpany from further inprovenments and kind of
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comng up with a product that should perform the way
it should. They made a bad decision going ahead
probably wth this product, rather than optim zing
their assay and making one that would perform the
best, to provide the best patient care and the best
clinical decisionnmaking.

And that was probably an unfortunate --
well, they don't always know exactly what the cutoff
values are going to turn out to be. It mght have
anticipated that would be nore six to 10 range when
they started, but | think that that is unfortunate. |
guess the -- | think the proposal to have a cutoff of
10 is kind of a response to try to get around wth
sonme of the problens that arise fromthat.

DR LADQULIS: Dr. Ammirati?

DR. AMM RATI: Maybe | can join you, den

| consider nyself a l|laboratory person, and don't see
it that way. First of all, this test has been
avail able since the '94/'95 tinefranme, so the conpany
has had anple tinme to look at real-tine dating, not
just accelerated, which is sonetinmes the only thing we
can go to market with in the short term

So | believe your opinion that these were
new kits is not founded on anything because these are

kits that they just could have taken out of inventory.
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| don't know either. But the fact that the kit was

avai | abl e perhaps speaks differently of that.

And | think we spend a lot of tinme always
tal king about cutoffs because that's what we have. I
don't believe the data show that there are that nany
peopl e between five and 10, that the nedian for people
who do not have disease is around three, and that
peopl e who have disease in various stages are above
t hat .

| think in clinical practice, if you get
sonmet hing between five and 10, if you do ask for a
second sanple, and that's realistic -- that's not a --
| think an inappropriate thing to do. And when the
test is -- | mean, certainly, |'ve gone to the doctor
|'ve had tests that were borderline, and |'ve had a
second sanpl e. And | don't think I'm unique, and
that's just sort of the nature of the beast of
| abor at ory nedi ci ne.

DR D LORETC It's no different than
repeating the cytol ogy, which gets done every day.

DR LADOULIS: Dr. Berry?

DR.  BERRY: W' ve not had data presented
on what happens with a five to 10 if you repeat the
test.

DR, KEMENY: But, again, we're talking
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about clinical scenarios. | mean, we're |looking at --
first of all, we're looking at a group of people that
were 56 -- | nean, | don't know how -- if this is
broken down, but, | nean, there were 56 people wth
transitional cell carcinona. Does anyone know the

nunber of how nmany of those were between five to 107?

DR DOMURAD: Yes. 10.

DR KEMENY: 10. There were 10. So --
were there 10 patients?

DR DOMURAD.  Yes.

DR KEMENY: | nean, so it's -- there's
not a lot of data. | nean, this is -- they did a big
study. There's only 56 people with bladder cancer in
the study, even though it was -- we're tal king about
300 people or nore at the beginning. So, | nean, and
then we're basing everything about the five to 10 on
10 peopl e.

DR BERRY: No, 140.

DR. KEMENY: No, but only 10 people had --

DR BERRY: That's the whole point. Only
10 out of 140, which is about seven percent.

DR KEMENY: (kay.

DR HORTI N Well, let ne raise another
guestion. | nean, part of the issue --
DR. LADQOULI S: we'l | need to confine
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ourselves to this question and then --

DR HORTI N: Vell, the cutoff -- 1 nean,
if you -- if you perform kind of straight cystoscopy
on an extra 10 percent of people, would you consider
that a totally benign outcone?

DR. KEMENY: But these people are going to
get cystoscopy anyhow.

DR D LORETO It's not an extra 10; 100
percent of the population is going to get the
cyst oscopy.

DR HORTI N I nean, they're going to
get --

DR KEMENY: They're not getting it
because of the test.

DR Di LORETC They're not getting the
cystoscopy because of the test. They're getting the
cystoscopy because they have mcro hematuri a. You' re
not doing it nore on that extra 10 patients.

DR, HORTIN. But you had comented earlier
that instead of doing a flexible --

DR D LORETO No. My conment was down
the road, as best practices get devel oped in |ooking
at how to evaluate these patients with not just this
test, other things that are avail able and maybe going

to be available, that we may be able to cone up with a
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better best practice to evaluate patients with mcro
hemat uri a.

Everybody that is presented in this
subject group, and basically every patient that

presents with mcro hematuria, gets upper and | ower

tract eval uations. My comment was that a percentage
of these patients wll have negative cystos, negative
upper tract eval uati ons, potentially negati ve

cytologies, if they' re done, because sone people don't
do them because they don't believe in the cytologies
that are being offered to them from their institution
-- that those end up double negatives. There may be
an i ndex of suspicion because of this test -- to watch
those patients nore <closely than just sayi ng,
"Negative, they're done, we're not going to do
anything nore."

It may drive a different clinical practice
dowmn the road, if we get 100,000 patients in the
cohort, or the mllion or so patients in the U S. that
currently have mcro hematuria, new onset mcro
hematuria that get evaluated, that these are going to
be best practices. That's not what we're talKking
about today. W're talking about what is -- is this a
good test for what they propose? And the answer is, |

t hi nk, vyes.
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DR LADQULI S; Wat we should have --

al ready have agreed on in the -- at the outset, which

| did not ask you to do, was that this application is

approvable with some conditions. | want to have a
second to that, or sonebody notion to -- that it is --
Dr. Petrylak wll nove this approval wth sone

condi tions.

DR DLORETO M original notion was that

with --

DR LADQOULI S: Ckay. And that's been
seconded. | need to have a vote on that, to affirm
that this is what we are and that the table -- have on
the table now are just the conditions. Al'l those in

favor of approval with conditions for this proposal,
all raise their hands? Al opposed? Carried.

The reconmendati on is t hat this
application is to be approvable with conditions, and
we have settled on one condition already and voted
that -- that has to do with the clinical. Now we're
dealing with condition nunber two, and that has to do
with the cutoff.

And | think everyone has conmented about
the cutoff. One of the major concerns -- |I'm not a
voting menber of this issue, but ny concern is that

this assay does not have a control value in or near
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the cutoff value, which all immnoassays have to have
at the clinical useful |evel.

And | think that that perhaps is sonething
that you' d consider in your condition, that the cutoff
be, you know, 10 units until this -- a post-narket
approval is done for nodification to this test, to
introduce a calibrator in the range of the clinical
threshold, which is to be -- and is proposed -- five
units per m.

| think one of the reasons for the
di scordance between the | abor atories t hat was
identified as a concern was attributable to that |ack
of calibrators in the region of the threshold.

Does anyone want to comment about that?
Is it appropriate, in fact, to have -- maybe, Steve
could you conment. Is it appropriate to have a post-
mar ket approval condition such as that?

DR GUTNMVAN Sur e. That's acceptable, to
have a post-market approval condition. It certainly
is a novel idea to use that condition to change the
cutoff, but you are the panel, you get to do it --

recomend what you' d |ike.

DR LADOULIS: Wwell, | can -- if you want
to amend your notion that -- if you propose a cutoff
of 10 wunits wuntil such tinme as the post-mnarket
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approval of a calibrator at the region of threshold,
and the threshold could be at -- approval at --

DR BERRY: Can we do --

DR LADQULIS: -- at five.

DR BERRY: Can we do it one at a tine?

DR LADQOULI S: Do it one at a tine. Any
other comments about the notion that's on the floor
that the cutoff value of this assay be at 10 units per
m? Any other comments? Al those in favor of that
notion?  Three. And all of those who are opposed?
Four. So this notion does not carry by three to four.

And so that is -- that condition is not an
anmendnent that's approved.

DR.  BERRY: Is it legitimate to offer an
anendnent that it be seven, the average -- the
wei ghted average of five and 10, according to the vote
of the conm ttee?

DR LADQULIS: Wwell, | can --

DR D LORETO May | provide a conprom se
that we leave it at five, and that a post-marketing
study be looked at to come up with a statistically
significant nunber, given that it can be done in-house
with the FDA, the what "and is" for that study, and
the length of tine.

DR. LADQOULI S: That may be a
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reconmendat i on. WIl that be likely to be carried
forward? |Is that practical ?

DR GUTNVAN: Sure. You could establish
five, and we could ask for post-market studies to try
and determne if that holds.

DR LADOULI S: Ckay. So do you want to
restate that notion?

DR D LORETO That the level be left at
five and a post-nmarketing study be devel oped with the
sponsor, in <concert wth the FDA personnel, to
determ ne the subject nunbers and |length of time that
would be required to come up with the statistically
significant level other than five, if there is a |evel
ot her than five.

DR LADQULI S: Anybody want to second
t hat ?

DR BERRY: Vell, | don't know what I
means.

DR LADOULIS: GCkay. Can you make that --
do you want to rephrase that, or do you want to --
sonmeone el se want to propose an anendnment to that?

DR, BERRY: The question, Dr. D Loreto,
is: what does it nean "a statistically significant
cutoff"?

DR D LORETO I'll leave that to the
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statisticians --
(Laughter.)

-- and the panel and the FDA

DR, LADQOULI S: | could propose sonet hing,
that the lower -- | nean, just a suggestion to nove
this along here -- that the cutoff |limt be at the
currently available calibrator limt, which is for
this test 7.5 wunits per m. That is the |[|ower
calibrated limt which a laboratory can wuse, and

that's all they have any confi dence of using.

There is no value below 2.1 which has any
significance, and to neasure levels of four and five
is below the level of any calibrator. So for an
enzynme i nmrunoassay, or any imunoassay, the confidence
| evel s just expl ode bel ow the threshold.

Now, 7.5 may be still a very clinically
useful threshol d. But the conpany is already engaged
in studies -- the NCCLS -- to determ ne precision and
accuracy of a test at |ower |evels. And presunably,
there will be other calibrators. So it's reasonable
to assunme there will be calibrators below the |evel of
7. 5.

If you want to consider such an anendnent,
and then propose sonething like that, | suppose that

can be di scussed now.
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DR, BERRY: | would like to propose that
anmendnment, that the cutoff be set at the | owest
calibrated level, which is 7.5, until such tine as the

conpany cones forward with a [ ower calibration.

DR. LADQULI S: Any second to that
amendnent ?

DR TAUBE: Yes.

DR LADQULI'S: Dr. Taube.

DR TAUBE: | second the amendnent.

DR. LADOULIS: Any di scussion about that?

2

D LORETO What is the current -- |I'm
asking the sponsors, what is the current status of
calibration units bel ow 7.5?

DR DOMJURAD: The lowest calibrator is at
about 7.5 right now.

DR BRI GGVAN Hel | o. I'm Dr. Joe
Bri ggman. I"'m Director of R&D at Matritech. Al of
these calibrators in manufacturing have specification
ranges, target ranges for themto hit. And the 7.5 1is
with the current kits that were used for this. The
calibrator -- that |owest calibrator can be set in --
|"m not exactly sure what the optinumrange is, but a
specification range -- but it's one or two units per
m down there already.

So what can be done wthout really any
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change in our SOPs and manufacturing fornmula is mnake
sure that our calibrator is set at the |owest end of
that specification range. And that could put that as
low as a five, or it could be around a six. So --

DR LADOULIS: Well, that's for --

DR. BRI GGVAN: | just wanted to bring the
point up that calibrator two is not fixed at seven --

DR, LADQULI S: But that's based on just
what's currently available. That's --

DR, KEMENY: I"m sorry, but |I'm confused
about this. Wiat does it nean that the |owest
calibration level is 7.5? What does that nean?

DR LADQOULI S: That there's no confidence
in a value of five and four.

DR KEMENY: |Is that correct?

DR. LADQULI S: Because you have --

DR. BRI GGVAN: Personally, |1 don't agree
with that. But there is a train of thought that

that's the | owest value that has an absolute value --

a reference value -- upon which other neasurenents are
made. However, when you're using a standard curve,
not all of -- the calculated value is not solely

dependent on that single calibrator.
DR LADOULI S: There still can be

condi tions of post - mar ket , you know, appr oval
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conditions that can change this, if you w sh. But --
Dr. Acfmirati ?

DR AMM RATI : | don't know if this is
hel pi ng or not. But if -- for the lowest calibrator
of seven, 7.5, that says between zero and 7.5 you' ve
got this part of your curve, which you ve sort of
anchor ed.

And so points between zero and 7.5 rely on
this absorbance, which is -- wusually gets neasured,
and then there's other calibrators, so you get as
close as you can, if it is a linear regression
agreenent that goes through zero and infinity as a
straight line, like we saw in sone of the |Iinear
regressi on graphs.

Now, the lowest |imt of detection is two.

| saw their lowest control is about seven, so that's
sonewhat close to the |owest calibrator. I think we
mght be doing too much fine tuning. But in
conventional |aboratory medicine, certainly you have
nost -- nore -- the nost amount of confidence in
values that are sonewhat by your |owest and highest
calibrator, because that brackets the assay.

| don't know if that's hel pful or not, but
it's another way of |ooking at it.

DR LADOULIS: Want to restate the noti on?
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DR BERRY: That the cutoff be 7.5, the

current lowest calibrated value that was used in the
studies that we've been presented, until such tine as
the control -- as the calibration is lowered to sone
ot her point.

DR. LADQULI S: s that what you
under st and? That's what you seconded? Any ot her
comments about this? Any vote on this? Anybody want
to make any other coments? QOherwise, we'll vote on
t hi s amendnent .

All those in favor of this anmendnent of a
threshold of 7.5? Five. (kay. Qpposed? Al right.
That notion carries. That condition is the
reconmendati on to the agency.

Any other conditions? W have two
conditions now that have been proposed that -- the
clinical indication for use, |labeling. The second has
to do with the cutoff. Are there any other conditions
that any of the panel want to propose?

There being none, we cone back now to the
approval of this nmotion with the two conditions, as
they have been stipul ated. Nunber one, that the
| abeling include the wording "in conjunction with the
standard procedures for the diagnosis of wurinary tract

cancer . " And conditi on nunber two, that the standard
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cutoff be 7.5 units per m, pending the --

DR.  BERRY: It may be a senmantic thing,
but I very much like Dr. DiLoreto's followon to the
"in conjunction with, and no in lieu of." So |I would

like to see that actually carried in --

DR LADOULIS: | think that stipulation is
in there.

DR. BERRY: Ckay.

DR, LADQOULI S: "In conjunction with," and
that wording, in fact, for --

DR BERRY: "And not in lieu of."

DR LADOULIS: Right.

DR BERRY: Use actually those words.

DR LADOULIS: Yes. That's very specific,
as | wunderstand, from Dr. DilLoreto. That is on the
record. That condition is in conjunction with and not
-- that no other recommendation is nade.

Al right. And the second condition is
that the 7.5 units per m cutoff, until such tine as
the post-nmarket approval of a sponsor has provided
evidence to the agency that they have sufficient
standards to warrant --

DR KEMENY: No.

DR LADQULI S:  No?

DR. KEMENY: No. That they have -- unti
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t hey have a calibrator.

DR. LADQULI S: Unti l they have a
cal i brator.

DR KEMENY: That is five.

DR LADQULIS: Yes, at five units per --

DR KEMENY: That was what we voted on.

DR, LADQULI S: That's right. 7.5 until
the sponsor has provided -- has a calibrator in the
region of five units per ni.

DR, KEMENY: And then they can do it wth
five.

DR, LADOULIS: Then they can submt it to
the agency, and the agency can reach agreenent. So
that is the notion that's on the fl oor.

DR D LORETO So noved.

DR LADQULIS: Second?

DR PETRYLAK: Second.

DR, LADQULI S: Any other conments about
the notion? All those who are in favor of? Al l
opposed? That notion is <carried, and so that
concl udes the voting on this application.

Then, 1'Il turn the session back to our
est eemed Executive Secretary.

M5. MAGCRUDER:. On behalf of the Center for

Devi ces and Radiological Health, | want to thank this
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panel for their participation in the Center's
activities. I want to congratulate the sponsor,
Matritech, on their well prepared presentation. And I
want to thank all of the FDA staff for their thorough
and effective presentations.

| especially want to thank Joan MLean
Bennett for her invaluable assistance during the
preparation for this neeting, and ny heartfelt thanks
to the Integrity Conmttee and conference managenent
staff for their intensive labor in preparing for this
panel neeting.

DR LADQOULI S: Thank you. VW are
adj our ned.

Thank you, |adies and gentl enen.

(Whereupon, at 3:20 p.m, the proceedings

in the foregoing matter were adjourned.)
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