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PROCEEDLNGS (10:01 a.m)

AGENDA | TEM  Opening Remarks, Introduction of
Panel .

Dr. Chgarache MsS—PROOLE: We will begin the neeting of
the M crobiol ogy Devices Panel. | am pleased to see old
friends here as well as old friends.

We are going to start by introducing the panel.
| think we can begin. Steve, do you want to introduce
yoursel f?

DR. GUTMAN: | am Steve Gutman. | amthe
director of the division of clinical |aboratory devices,
which is the division sponsoring this panel nmeeting.

DR. EDELSTEIN: Paul Edel stein, University of
Pennsylvania. | guess | am a voting nenber of the panel
t oday.

DR. TUAZON: | am Carnelita Tuazon fromthe
George Washington University Medical Center

DR. WLSON: Mke WIlson, from Denver Health
Medi cal Center.

DR. CHARACHE: | am Patricia Charache from Johns
Hopki ns.

MS. POOLE: Freddie Poole, | amthe Executive

Secretary as—exee .
DR. HAMVERSCHLAG. Margaret Hamrerschlag from



2 |

SUNY Heal th Science Center in Brooklyn.

DR. SANDERS: Madeline—Natalie Sanders, Southern
California Permanente Medical G oup, also known as
Kaiser. We are in the Harbor City Los Angel es Medi cal
Center.

DR. VEINSTEIN: | am Mel Weinstein from Robert
Wbod Johnson Medi cal School, New Brunsw ck, New Jersey.

MR. REYNOLDS: Stan Reynol ds, Pennsyl vania
Departnent of Health, Bureau of Laboratories.

DR. GATES: David Gates of Becton Dickinson. |
am the industrial representative.

DR. RELLER: Barth Reller, Duke University
Medi cal Center.

DR. SPECTER: Steven Specter, University of
South Florida College of Medicine.

DR. CHARACHE: Thank you very nmuch. | think
Freddi e Poole will now disclose any conflict.

MS. POOLE: Good norning. For the record, the
foll owi ng statenment addresses conflict of interest issues
associated with this nmeeting, and is made part of the
record to preclude even the appearance of an inpropriety.

To determne if any conflict existed, the agency
reviewed the subm tted agenda and all financial interests

reported by the conmttee participants.



The conflict-of-interest statutes prohibit
speci al governnent enpl oyees from participating in
matters that could affect their, or their enployees,
financial interests.

However, the agency has determ ned that
participation of certain nmenbers and consultants, the
need for whose services outwei ghs the potential conflict
of interest involved, is to the best interests of the
gover nment .

We would like to note for the record that the
agency took into consideration certain matters regarding
Drs. Paul Edel stein, Margaret Hammerschlag, Barth Reller,
Mel vin Weinstein and M chael W/ son.

These panelists reported current and/or past
interest in firms at interest on matters not relating to
what i s being discussed today.

Since these matters are not related to the
specific issues of this neeting, the agency has
determ ned that these panelists may participate in
today' s del i berations.

We would also like to note for the record that
t he agency took into consideration a matter regarding
Dr. Richard O Brien, who reported his institution's

i nvolvenent in a related matter with a firmat issue.



The agency has determ ned that, because this
interest is inputed to him Dr. O Brien nay participate
in the nycobacterium tubercul osis discussion.

In the event that the discussions involve any
ot her products or firms not already on the agenda, in
whi ch the participant has a financial interest, the
partici pant should excuse himor herself from such
i nvol venent, and the exclusion will be noted for the
record.

Wth respect to all other participants, we ask
in the interest of fairness, that all persons making
statenments or presentations disclose any current or
previous financial involvenment with any firm whose
products they may wi sh to comment upon.

For today's neeting, Dr. Paul Edel stein was
appoi nted as tenporary voting nenber.

For the record, he is a special governnent
enpl oyee and is a consultant to this panel under the
Medi cal Devi ces Advisory Conm ttee.

He has undergone the customary conflict of
interest review, he has reviewed the material to be
considered at this neeting. It is signed, Elizabeth E.
Jacobson, PhBPh.D., acting director, Center for Devices
and RadieloegicRadi ol ogi cal Health, May 10, 1999.




Before we get started, for old business, the
panel |ast convened on February 11, 12, and 13. At al
three neetings, the panel recommended that gui dance
docunments be devel oped to help to address the issues, and
t hose gui dance docunents are in the process of
devel opnent. Thank you.

DR. CHARACHE: Thank you very much. Does anyone
have any questions for Freddie Poole?

| think we can begin the business of the
nmeeting.

The premarket notification and-subm ssion is our
first discussion, Digene Corporation Hybrid Capture CW
Nucl ei ¢ Acid Hybridi zation Assay for the Chem | unm nescent
Detecti on of Cytonegal ovirus (CW) DNA in Wite Bl ood
Cel |l s.

The focus is the question of term nol ogy,
whether it is appropriate to call this technique the use
of signal anplification technol ogy.

We will begin with the manufacturer's
presentation, Mark A. Del Vecchio.

AGENDA | TEM  Premarket Notification and
Subm ssion. Manufacturer's Presentation.

MR. DE VECCHIO. Good norning. As Dr. Charache

i ndicated, | am Mark Del Vecchi o. | am the associ ate



director of regulatory and clinical affairs at Di gene
Cor por ati on.

| would like to thank the nenbers of the
M cr obi ol ogy Advi sory Panel neeting and the Division of
Clinical Laboratory Devices for giving Digene the
opportunity to present this norning.

| will be leading off a series of discussions
directed toward describing the review history of the
hybrid capture CW assay, its relevance to the
di scussi ons regardi ng signal anplification, and the
appropri ateness of that term

As indicated, Digene has requested that the CW
DNA assay reflect signal anplification to describe the
technology that is utilized.

Broadly defined, the CW DNA assay detects CW
DNA in bl ood sanples from i nmunoconpron sed patients.

These are some of the characteristics of the
assay, including solution hybridization, antibody
capture, signal anplification, which is the subject of
this nmorning' s presentation.

Before discussing the details specific to the
CW review, it is inmportant to note that Di gene and DCLD
have used the term "signal anplification"” to describe the

t echnol ogy on several occasions related to other Digene
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products, specifically, the chlanmydia trachomat ous assay,
t he neisseria gonorrhoea test, as well as the hybrid
capture HPV DNA assay.

In fact, in the sumrer of 1997, the signal
anplification term nology was submtted and approved in a
PMA suppl enent for the hybrid capture HPV test.

For nore specifics regarding the CW DNA assay
and its review history, just prior to obtaining clearance
for the CW test, in the final stages of the review,

Di gene and DCLD revi ewers engaged in | engthy discussions
regarding the use of the term "signal anplification” in
descri bing the device nmethodol ogy and test principles.

Those di scussions included peer-reviewed journal
literature review, analytical and clinical sensitivity
data, and discussions related to the appropriate degree
of amplification that distinguishes the technol ogy as
signal anplification.

Wth respect to these earlier discussions,
during which the term "signal anplification” was used,
and famliarity with the use of that term surprisingly,
DCLD determ ned that Digene could not use signal
anplification in its |abeling.

After discussing several alternatives, DCLD

proposed the use of the term "signal enhancenent” to



descri be the hybrid capture technol ogy.

In order to obtain a tinmely 510(k) cl earance,
Di gene reluctantly chose to accept the use of the term
si gnal enhancenent instead of signal anplification.

We mai ntain that the use of signal enhancenent
does not accurately or scientifically describe the D gene
t echnol ogy.

Mor eover, the use of signal anplification
applied to the technology is not only described in peer-
reviewed literature, but anongst the scientific
conmuni ty.

Therefore, Digene believes strongly that we
shoul d be permtted to use the term "signal
anplification" to describe our technology in the product
| abel i ng.

In the earlier information that was forwarded to
you prior to this neeting, there were several
alternatives offered for a description of the Digene
test.

One of those descriptions, nucleic acid signal
anplified solution hybridization, Digene believes to be
t he appropriate choice anobngst those alternatives, and we
woul d be prepared to include that term nology to describe

the CW assay, in our product | abeling.



In order to support, to provide scientific
support for the use of that term nology, | would like to
i ntroduce Dr. James Lazar, the director of the clinical
sci ences group of Digene's research and devel opnment
depart nment.

Dr. Lazar has been with Di gene al nost 10 years
now, and he was integral in the devel opnent of the hybrid
capture system and was the project |eader for the
devel opnent of the CW DNA test.

DR. LAZAR: Thank you. What | would like to
start out doing this nmorning is review ng sonme of the
printed material that is currently available that is
relative to the question of signal anplification.

| will start out by review ng what FDA has said
about signal anplification, reviewing a docunent fromthe
NCCLS, and review ng sone of the peer-reviewed literature
t hat descri bes hybrid capture signal anplification.

| will then give the podiumover to Dr. Larry
Kricka to talk about the definition of detection
met hodol ogies. Then | will conme back and talk a little
bit nmore about the analytical sensitivity and clinical
sensitivity, the way to do the CW assay.

The FDA's review criteria for nucleic acid

anplification-based diagnostic is not a specific
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definition for signal anplification, but FDA has
recogni zed that these types of assays do exi st.

As stated, additional techniques may anplify the
intensity of the detectable signal of a hybridization
reaction. However, no other details are offered in this
gui dance.

The NCCLS has given a little nore specific
definition, in that the use of specific detection
met hodol ogi es may directly increase the signal in
proportion to the amunt of target in the reaction.

They use the branched DNA as an exanpl e of
signal anplification.

Just recently, in a reviewed article of
essentially a tutorial of nolecular anplification nethods
in infections in nedicine, hybrid capture was
specifically described as a signal anplification system
and listed in a table with branched DNA as one of two
signal anplification systens that are avail abl e today.

It is not just recently that this term has been
used. It has been used as early as 1994 with reference
to hybrid capture, describing our hepatitis B assay that
we currently market in certain export nmarkets, as a
guantitative, non-radioactive hybrid capture assay,

coupled to sensitive chem | um nescent signha
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anplification system

I n an evaluation involving researchers at the
NI H, and our HPV-based hybrid capture assay, they
specifically describe hybrid capture as a signa
anplified test, and specifically differentiate it froma
DNA anplification nmethod, such as PCR, and a non-
anplified method such as a southern or a dot bl ot.

In a recent review on CW detection
met hodol ogi es, M chael Boeckh and Guy Boivin again
describe this as a solution hybridization assay,

i nvol ving anplified chem | unm nescent detection.

In a letter to the editor, Yi-Wi Tang and David
Persing, fromthe Mayo Clinic, also described hybrid
capture as a signal anplified probe technique, although
we don't agree with the rest of this coment. That is a
correct reference to hybrid capture as a signal anplified
probe techni que.

Again, there are other articles in the peer-
reviewed literature that | have not covered and there is
also literature that is not peer reviewed -- industry
magazi nes, trade journals, that also recognize and have
descri bed hybrid capture as a signal anplification
t echnol ogy.

We have not been able to find, nor has FDA been
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able to provide us with, an exanple in the literature
that actually refutes the description of hybrid capture
as signal anplification technol ogy.

| would like to turn the podium over now to
Dr. Larry Kricka. Dr. Larry Kricka is a professor of
pat hol ogy and | aboratory nedicine at the University of
Pennsyl vani a Medi cal School .

He is also director of the general chem stry
| aboratory, and is a recognized expert in i munoassay
t heory desi gn and anal ysi s.

Dr. Kricka will address the concept of defining
det ecti on nmet hod technol ogi es.

DR. KRI CKA: Thank you very nmuch. | would |ike
to start by making a statenent that | amreceiving fees
and expenses in connection with this presentation from
Di gene. Otherwi se, | have not received, currently or in
t he past, any financial paynments from Di gene, or had any
ot her sort of relationship with them

There are a nunber of different types of assays
t hat have been devel oped for nucleic acids. They range
fromsinple, direct probe assays, to ones which enpl oy
signal anplification, probe anplification or target
anplification.

| am going to concentrate, focus, on signal
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anplification as it applies to the hybrid capture assay.

Unfortunately, in this area, definitions have
| agged behi nd devel opment. | would suggest a feature
anal ysis method which will provide a framework for
di stinguishing different sorts of assays.

This will, then, naturally lead to a proposed
definition of signal anplification.

| think the best place to start is to | ook at
sone of the conponents of the detection system First of
all, there is a probe which provides the nol ecul ar
recognition of the targets.

One thing to bear in mnd here is that the size
of the probe can vary. There is a mninmumsize that is
required for specificity, but in sone assays -- as we
will see in a mnute -- you can | engthen the probe or
i ncrease the nunber of probes that are used, specifically
to gain increases in the anount of signal.

After the recognition event, there needs to be
sone signalling event, and this can either use a | abel of
sone sort -- that may or may not enploy further reagents
as part of a detection system

Now, | am going to categorize the detection
system usi ng these three features: the nunber of

recognition events, the nunber of |abels there are per
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probe that is used in that recognition event, and then
t he nunmber of signals that you can generate fromthe
| abel i ng.

Each of these factors are a way in which you can
i ncrease the amount of signal that you get out of your
assay tube.

The interesting thing about this is that they
are not sinply additive, although they can becone
exponential in terns of the nunber of signals that you
finally get fromthe assay tube.

Let me just illustrate this with a sinple, non-
anplified detection assay that shows these three
different attributes: the recognition event, the | abel
and the signal.

Here is the assay over here, where a single DNA
probe is detecting a single DNA nmolecule. It is attached
to a single |label and the |abel is giving a single
si gnal .

So, this is the sinplest type of systemin terns
of these three features of the assay.

Now, obviously, you can take each of these
features and begin to inprove them wth a viewto
i nproving the amount of signal that you get out of your

assay tube.



15 |

Here is another exanple. This is an ELISA At
the bottom we see the ELISA design, where an anti body has
captured a single antigen, and a single nonocl onal
anti body is bound to it.

Attached to that is a single |abel, but this
time this is an enzyne nol ecul e.

Now, this is a multiplying | abel, because one

enzyme nol ecule will produce many, nmany signals. So, in
this particular type of assay, we still have one
recognition event, we have only a single label. But in

this particular category here, we are getting nore than
one signal fromthat enzynme | abeling.

Now, it is possible to |ook at these three
different features of an assay and try to nmaxin ze each
of themto gain the biggest advantage in terms of signal,
and eventually get an exponential increase in the signal
fromthe assay.

Here is the first exanple of one of those
designs. This is a branched DNA assay, in which we have
mul ti ple recognition events, nultiple |abels and nmultiple
signals fromthe individual |abels.

So, in the assay design, if you start here, here
is the single nolecule with the anal yte, and nore than

one probe is detecting this, as the recognition event.
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Each of these probes, in turn, is attached to a
| abel system which carries on it many | abels. Because
these are enzyne | abels, they each produce nultiple
| abel s.

The net effect is an exponential increase in the
signal, shown over here, as a result of the conbination
of multiple recognition events, nmultiple | abels, and
mul ti pl e signals per individual |abel.

Anot her assay design achi eves the sane effects,
and this is the hybrid capture assay.

This is an anti body on the solid support. This
is the target and this is the RNA probe which is binding
to the target.

The first thing to appreciate here is that this
probe is very, very long. This is a first 9, 000-base-
pair probe that is being used in this assay.

In terms of the amount of probe that you woul d
get for specific detection, there is obviously nuch, nuch
nore than you m ght want.

In fact, if this was a human genome, if you
want ed uni que sequence on a probe that would be unique,
you only need a 17.

So, the purpose to all this extra probe is, in

fact, to provide anplification sites. |In the assay, an
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anti body which is |abeled with several enzyme nol ecul es
bi nds to this dupl ex.

So, the assay involves nmultiple recognition
events provided by these anti bodies, recognizing this
dupl ex. Each of these antibodi es has nore than one
| abel . Because they are enzyne | abels, they each produce
nore than one signal

The net effect in this is that we have all three
factor acting in concert to produce an orders-of -
magni t ude i ncrease in the signal

| just summarized these two assay desi gns here,
to show their simlarities.

Recognition events in branched DNA, there are
many probes. In hybrid capture, there is the equival ent
of many probes because, along that |ength of RNA probe
that fornms its duplex, you have over 1,000 sites on which
t he anti body is conbi ned.

Label s, both have nore than one | abel attached
to the probes. Then, both because they are enzyne
| abel s, you have nmany signals, the net effect is this
orders or magnitude increase in signal.

So, this is a summary of the different types of
assay. What | have done is, | have conpared the two

extremes in assay design based on the features that |
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have chosen -- recognition events, the number of |abels
on the probe, the nunmber of signals per |abel that is on
t he probe.

At one extreme, we have this sinple, non-
anplified assay where it is one recognition event, one
| abel on the probe, one signal per |abel.

That could be a sinple southern blot with a
fl uorescent | abel.

At the other end of the spectrum are the assays
in which each of these factors is increased, where you
have multiple recognition events by multiple probes. The
probes have nultiple | abels on each probe, and the | abels
t hensel ves are capable of giving multiple signals per
| abel, and the net effect is this enornous increase in
si gnal .

This | eads, then, naturally to a proposed
definition of the signal anplification assays. This is
put up on this slide, an assay format that incorporates
mul ti ple recognition events and nmultiple |abels, to
i ncrease the neasured signal by orders of magnitude above
a sinmple, one | abel, one probe, one binding event design.

| will hand over the podiumnow to my coll eague,
who will deal with this technology in detail.

DR. LAZAR: Thank you, Dr. Kricka. That was
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very informative.

What we would like to do nowis to show you a
little nore about hybrid capture in detail. Because it
is very difficult to visualize what is going on in the
hybrid capture reaction itself, we have put together a
little three-dimensional, conputer-generated video, which
| will try to talk you through now.

| think it will help you get a better feeling
for what is actually going on at the nolecul ar |evel.

The first step in the assay is the denaturation
of the target DNA. Mbst DNA are double stranded and
denaturation is necessary to separate the double strands
of DNA and make them avail abl e for hybridizati on.

Di gene uses a concentrated base sol ution coupl ed
with heat to achieve this step. The base solution also
| yses the cell and liquifies the protein and prepares the
sanpl e for hybridization purposes.

Fol | owi ng denaturation, an RNA probe is added
and, as Dr. Kricka nmentioned, for CW it is a 39,000 base
pai r probe.

It is a single stranded, unl abel ed RNA probe.
This hybridizes to the single stranded DNA, form ng an
RNA: DNA hybri d.

Agai n, for each copy of CW that is in the
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sanpl e, 39,000 base pairs of RNA:DNA hybrid are forned
and detected.

After the hybrid is formed, it is transferred to
a capture, a solid phase capture phase, where the hybrid
is captured with an anti body specific for RNA: DNA
hybri ds.

This solid base can either be a coated tube, as
it is for the CW assay, or it can be a coated
mcroplate, as it is for some of our other assays.

After the capture step, the anti body conjugate
is added. Mark is going to pause it right there, so you
can really see what is happening there.

Again, you are really only | ooking at a very
smal | part of the target of just one nolecule. These
anti body targets are conmng in here, and three-

di nensionally wrapping up this hybrid, covering it up
conpl etely.

As you can see now, we can get a much better
pi cture of what is really happening in solutions that
have hybrid, and how many anti bodi es are being bound to
it.

Once it is detected with the antibody, of
course, there is a washing step, and a chem | um nescent

substrate i s added.
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The al kal i ne phosphatase on the conjugate
anti bodi es cl eaves a phosphate group fromthe substrate
nol ecul e and rel eases a photon of |ight.

The photons of |ight are counted in a
| umenoneter. The intensity of the light emtted, then,
denotes either the presence or the absence of the target
DNA.

| think you can get kind of a good sense of what
i's happening there in hybrid capture.

Now, in order to estimate what the anplification
fold, or an anplification factor is for the hybrid
capture, | say it is necessary to use sone hybrid capture
facts.

One of these is that the anti body footprint --
that is, the m ninmum size of RNA:DNA hybrid that can be
detected -- is sonmewhere between 10 and 20 base pairs.

On average, the conjugate, the anti-RNA: DNA
conjugate nol ecule, contains 2.5 al kaline phosphat ase
nol ecules. That is, some of themw || contain two and
some of themw |l contain three.

To accommpdate sites for binding in the solid
phase, we estimte that one conjugate conbines
approxi mately every 30 base pairs.

| will define these nunbers to the hybrid
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capture CW assay which, again, has 39,000 base pairs of
probes. One can calculate an anmplification factor, or
essentially, fold the anplification above what you woul d
have if you just had one binding event, one probe, and
one signal in nolecule.

The way that we can do that is to use those
nunbers, dividing 39,000, which is the length of the
RNA: DNA hybrid, dividing it by 30, for each conjugate
nmol ecul e, and multiplying by 2.5, which is the nunmber of
al kal i ne phosphat ase nol ecul es per conjugate.

That gives you an anplification factor of over
3, 000-f ol d.

Just to alittle bit nore further devel op
Dr. Kricka' s idea about what the m ni num dose size is
necessary for specific recognition of a target being a
17-base pair sequence, there would actually be about
2,300 of those sequences within the RNA: DNA hybrid that
is being detected in this CW assay.

Again, this is very different froman ELI SA-type
assay. We are actually formng the antigen in the
hybri di zati on reaction.

We have control over how big that hybrid is. W
have 39,000 in the CW assay, but that is only 17 percent

of the genone.
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If we needed nore sensitivity, we can always add
nore probes. W can show that the sensitivity is
directly related to how nuch probe you have.

| f you have nore probe, of course, you are going
to bind nore target, you are going to bind nore copy to
nol ecul es, and you are going to increase the anmount of
signal that is produced.

In the anal ytical sensitivity of the hybrid
capture assay from a whol e bl ood sanple is approximtely
700 copies per ml.

There have not been well-controlled conparative
studi es yet between hybrid capture and other nucleic acid
detection technol ogies for CW, since these other assays
-- bDNA and Anplicor PCR -- have not been cleared for CW
det ecti on.

However, in the same review of CW
met hodol ogies, it was reported that the bDNA assay had a
sensitivity of 900 copies per mllion |eukocytes.

So that we can get the units roughly equival ent
here, immnoconprom sed patients typically have sonewhere
bet ween one and five mllion | eukocytes per nm of bl ood.

The Amplicor PCR assay is froma plasma sanpl e,
and one m of plasma may conme out of 2.5 to 3 m s of

bl ood, and had a reported sensitivity of 1,000 copies per
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So, clearly, there is no significant difference
in analytical sensitivity between the hybrid capture CW
assay, the research version of the branched DNA CW
assay, and the research version of the Anplicor PCR
target anplified assay.

So, how does it performclinically, because that
is really the key issue, and in a nulti-center clinical
trial that was just published in the Journal of Clinical
M crobiology in April of this year, there was a report of
a nmulti-center trial of this assay in an inmune
conprom sed popul ati on.

This included H'V and Al DS patients, bone narrow
transpl ant patients and solid organ transplant patients.

In this study, hybrid capture was conpared to
anti genem a and shell vial culture and traditional sputum
culture, or conpared to a consensus positive result.

In the HI V/AI DS popul ation, hybrid capture was
93 percent sensitive, versus 47 percent for shell vial,
and 55 percent for traditional culture.

In the bone marrow popul ati on, hybrid capture
was 92 percent sensitive, while shell vial and culture
were approxi mately 70 percent sensitive.

In the solid organ transplant popul ation, which
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really is the | argest population for the use of this type
of assay currently, hybrid capture was 97 percent
sensitive, while shell vial and culture were both |ess

t han 25 percent sensitive.

Clearly, it is clinically superior to the
traditional shell vial and cul ture nethods.

These results were recently confirnmed, just |ast
week, in presentations at the Clearwater Clinical
Virol ogy Synposium where, anong a nunber of abstracts,
two that | have listed here -- one fromthe Cl evel and
Clinic -- again conpared the hybrid capture assay to
renal transplant patients to traditional culture. They
achi eved 100 percent sensitivity and 99 percent
specificity.

In a different study, hybrid capture was
conpared directly with shell vial and, again, achieved
100 percent sensitivity and 100 percent specificity,
whil e shell vial only achieved a sensitivity of 60
percent for clinically indicated CW pneunoni a.

Now, because there is no clear conparison method
bet ween hybrid capture and a target anplified CW assay
or anot her signal anplified CW assay, we invited Dr.
Thomas Qui nn from Johns Hopkins to cone and talk to you

t oday about his experience with our chlanydi a assay,
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which is al so pending clearance through FDA

Unfortunately, Dr. Quinn was not able to attend
today. So, in his absence, | would like to introduce M.
Alison Cullen, again, from Di gene's research and
devel opnent departnent. Ms. Cullen will actually give
Dr. Quinn's presentation.

MS. Cul l en has been a nenmber of Digene's R&D
team for at |least 10 years, and she has been, again,
integral in the devel opnent of the hybrid capture
t echnol ogy, and has been a team | eader in the devel opnent
of the chlanydia and gonorrhea assays of Di gene, and has
wor ked col | aboratively with Dr. Quinn.

MS. CULLEN: Thank you, Jim and good norning.
| would like to take a nonent to discuss the rel evance of
chl anydi a trachomat ous detection to the research
guesti ons.

As Jim has nentioned, Digene has devel oped a
test for chlamydia trachomatous detection that is based
on the same hybrid capture technol ogy used in the CwW
test. This test is current pending FDA approval.

As many of you are aware, there are a nunber of
FDA-cl eared comrercially avail abl e nucleic acid based
tests for CT detection, and a nunber of them are shown in

this slide.
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This gives us the unique opportunity for

conparing the hybrid capture systemto these other tests.
We did not have this opportunity for CW.

There are sonme parallels between CW and
chl anydi a detection, in that both use tissue culture as a
gold standard and, in recent years, nucleic acid based
detecti on has been shown to be nore sensitive than
culture.

Al'l these test nethodol ogi es have been eval uated
over the years in Dr. Quinn's |aboratory. That included
the Di gene hybrid capture test.

If you were to | ook at the characteristics of
each of these assays, you would say that culture uses a
mul tiplication of the organism and no anplification, in
order to detect the organi sm

Gen- Probe's PACE 2 assay, the target is the
mul ti ple copy, but there is no anplification involved.

The remai nder of these assays all use nulti-copy
targets, and a variety of different anplification
met hods.

If you were to review all the package inserts
for these assays, you would be able to | ook conparatively
at the sensitivity. All these sensitivities are conpared

to cul ture.



In this slide also is shown a 100 percent
sensitivity, which we know is not the case, but it does
give us a relative conparison.

On this conparison, you can see that the hybrid
capture test has excellent clinical sensitivity, and this
sensitivity is conparable to sonme of the target anplified
tests.

| wanted to tal k about a study that was
performed in Dr. Quinn's |lab on a subset of specinens
fromthe multi-center clinical trial

This study was recently published in a peer-
reviewed journal, the Journal of Clinical M crobiology. |
am t he second author on that paper, and it is avail able
for you to review after the presentations.

It is interesting to note, in this publication,
that the hybrid capture technology is referred to as a
signal anplification-based test.

Now, 587 patient specinens were analyzed in this
study, and they were collected fromBaltinore STD
clinics.

Al'l the specinens were tested by all three
met hods -- culture, hybrid capture and the Anmplicor PCR
test.

I n addition, once they would test positive,
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culture negative specinmens were resolved by nucleic.

This table summari zes the results. You can see
fromthese data that the hybrid capture tests have
excellent clinical sensitivity and specific as conpared
to Anplicor PCR

There is 95.4 percent sensitivity for hybrid
capture, and Anplicor PCR had 90.8 percent sensitivity.
Both of these tests, the Anplicor tests, had
significantly nore sensitivity, statistically significant
nore sensitive than culture, which had 81.5 percent
sensitivity.

From this study, you can conclude that the
hybrid capture test, which is an exanmpl e of signal
anplification, and the Anplicor PCR test, which is an
exanpl e of targeted anplification, denonstrated
statistically |lower clinical performance, and that both
tests were significantly nore sensitive than culture.

| didn't have tinme to present sone ot her
information on the studies that we have perforned with
the hybrid capture test on video, but we have done those
tests through other target anplified tests such as LCR,
and those are in preparation for publication.

The sanme conparable results to the study that |

just presented were found.
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So, overall, we can conclude that the Di gene
test is significantly nore sensitive than tissue culture,
traditional ELISA and direct probe tests, and that it
shows equival ent clinical performance to the avail able
target and probe anplification detection system such as
PCR or LCR

These data further support our use of the term
signal anplification in describing all of our hybrid
capture tests. Thank you very nuch.

MR. KAHN.: My nane is Jonathan Kahn. | ama
partner in the law firm of Hogan and Hartson, and outside
regul atory counsel to Digene.

My only financial interest is, of course, having
my nodest fees paid by Digene every 30 days, hopefully.

Di gene asked nme to try to add sone perspective
to what is clearly a very unusual situation. | can't
remenber -- | have been doing this about 25 years.

Al t hough I have hel ped |ots of conpanies --
dozens of conpanies -- at panel neetings, | rarely speak.

They have asked me to speak today, primarily to
try to put into perspective FDA and the conpany bringi ng
to you a conpany related to a 510(k) | abeling question.
That is not typically what you hear.

It really is even nore unusual, in that we are
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tal ki ng about a question of the proper term nology to
apply to the Digene technol ogy.

Di gene is strongly of the view that the
t echnol ogy shoul d be described as a signal amplified
t echnol ogy based upon, as you have heard, the science and
the literature.

They believe that it is not only applicable to
CW, it is also applicable, as you m ght have concl uded,
to all of our hybrid capture technol ogy.

Di gene and FDA have been discussing this issue
in some detail, and | think there is a good faith
di sagreenent between FDA and t he conpany.

| believe that FDA has a legitinmate concern as
to where they draw the |ine between the degree of
anplification that should be required for describing an
assay as signal anplified.

VWhat we do believe here, however, is that FDA
drew the line inmproperly with regard to CW and the
hybrid capture technol ogy.

The agency asked Digene to give in and agree to
signal enhancenent. It is the conpany's position that,
i f anything, signal enhancenment is not the appropriate
term nol ogy, primarily because there is actually no basis

in either the literature and science for utilizing that
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termin connection with this technol ogy.

Why does Digene really care about this? One
m ght say this is a sinple | abeling issue, it is a
510(k). Why are we all here spending our tinme talking
about this, when your tine is very val uabl e.

The answer is that signal anplification has
become a well -recognized term in both the industry, in
science, in physician use and in | aboratory use.

The conpany strongly believes that it would
prejudice Digene if its technology was not allowed to be
descri bed as signal anplified.

It would, in the conpany's view, prejudice those
who use the technology to believe that, sonehow, this is
a | esser technol ogy than other technol ogies that are
all owed to use the term by FDA, such as branched DNA.

This is a very inportant issue to Digene. They
believe it would be unfair to the physicians and to the
| aboratories to deprive themof the information that this
hybrid capture assay is signal anplified.

| amjust going to quickly summarize. | cannot
do it as well as the speakers before me, but | am going
to summari ze a few reasons that we are primarily relying
upon, so that you can give your input to FDA on this very

i nportant issue.
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First, the conpany believes that the peer-
reviewed literature al nbst unani mously accepts the hybrid
capture technol ogy as signal anplified.

Di gene has cited nunmerous articles to you. FDA
hasn't cited one article which indicates, where there has
been a review of this issue, that signal anplified is
i nappropriate.

You are all scientists. Typically, you know
that scientific consensus drives definition. W believe
here that the scientific consensus has been that hybrid
capture systens should, in fact, be described as signal
anplified.

It is not just the authors of these articles, it
is the peer reviewers as well, who have all accepted
signal anplification as an appropriate term nol ogy for
this system

Mor eover, secondly, we believe it is
scientifically correct to |label this product as signal
anplified.

As di scussed previously, the CW assay al one has
an amplification factor of over 3000-fold.

This is not a non-anplified detection system
It is not an insignificant nultiplying | abel ed product.

| have discussed this issue with Susan Al ford(?) and
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ot hers in DCLD.

Their concern has been that the next guy in, who
tries to use signal anplification for a sinple ELISA
test, is going to try to use a simlar application in an
i nproper way.

We are not going to presunme to be able to tell
FDA how each product that cones before them should be
| abel ed.

We do know that, in connection with this
product, signal anplification is the proper term nol ogy,
and signal enhancenent is not appropriate, either
scientifically or froma regulatory standpoint.

Thirdly -- and I know this is a matter of
concern for every clinician -- is it clinically
i nappropriate for the clinician to be told that this is a
signal anplification system

| think the answer there is no. | believe they
have shown you, in the slides which we just saw, that
there is equivalent clinical performance to all the other
avai |l abl e target and probe anplification detection
syst ens.

Therefore, based upon the basic FDA principle
and the clinician's principle of do no harm you would do

no harm by agreeing to describe this system as a signal
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anplified system

Therefore, in sum we believe it would be
contrary to the scientific consensus, as expressed in the
peer-reviewed literature, to preclude the conpany from
calling these products signal anplified.

It would be scientifically inaccurate to deny
use of the term

It would be m sl eading, and we believe it would
be m sbranding a product, actually, to call it signal
enhanced. W believe the proper branding of the product
is as a signal anplified product.

We believe it would place Digene at an unfair
and unnecessary conpetitive advantage if they are unable
to utilize this term nol ogy.

| know we are not going for George Bush or
Al bert Gore here, but if you have to vote at the end of
this session, FDA has given you an option, option C,
which is nucleic acid, signal anplified solution
hybri di zati on assay.

We will accept that. W believe that is
appropriate. W would hope that, when you are ready to
vote, that is the direction you will take. Thank you.

DR. CHARACHE: | think at this tinme we can ask

the panel if they have questions they would like to
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direct at this point to the representatives who are here
from Di gene.

| would rem nd everyone that we should not be
hearing new i nformati on, data, that has not been revi ewed
by the FDA. Questions fromthe panel ?

DR. EDELSTEIN: | would like to direct a
gquestion to my col |l eague, Professor Kricka. This
i nvolves, in fact, what nethods can be used to draw the
i ne between a sinple enzynme i mmunoassay and an anplified
assay.

I n your figures, you used nultiples of enzynes
t hat becane orders of magnitude. |Is there a way to, in
fact, quantify this?

DR. KRICKA: | think it is easiest to | ook at
this fromthe strategies that were enployed in the assay
desi gn, how those individual strategies add up.

| think what you are trying to ask here is
whet her we can assign some nunbers to these things. So,
if you have 10 recognitions per 100 units of signal, and
you have two | abels for probe, that is worth another 100
that you nultiply the first nunber by.

Then, if each labor is nmultiple signals, you
t hen assign nunbers to that, and go back into the

equation, and then you work out a nunerical score based
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on cal cul ations like that.

| am not sure anyone has ever tried to do that,
totry to quantitate risk so that they can draw a |ine
based on nunerical scoring. That has not been done.

| think what you can do, you can | ook at the
nunber of probes. You can quantify it by different
guantitations.

You can count up the nunmber of recognition
events and, therefore, the nunber of probes. You can
| ook at the nunber of |abels. You can | ook at turnover
nunbers for enzymes to say what sort of signal you
produce for individual |abels within a given tinme. You
can certainly do all of that.

| think the analysis that Dr. Lazar showed,
where he went through the hybrid capture assay and tried
to put nunbers on each of the events, is the closest you
are going to cone to nunbers.

| think this nmust be on an assay-by-assay basis
wher e individuals who devel oped the assays and know what
sone of these nunbers are, can assign the nunmbers and
could provide a simlar sort of analysis that Digene did
for their assay.

DR. EDELSTEIN: Is there an objective way to do

this, a non-theoretical way to do this? For exanple, you
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heard the presentation that Di gene has anplified 3,284-
fold, was it? That is a theoretical calcul ation.

Ils there a way to, in fact, establish an
obj ective way to nmeasure this?

DR. KRICKA: Utimtely, the answer to that is
yes. You could set up, or attenpt to set up, a sinple
one-signal, one-label, one-probe type of design and
contrast that with the assay in question.

| f you | ook generally at the imunoassay
literature, and | ook at people's deliberations on
sensitivity, and the argunents about what sensitivity
nmeans, there are very few exanpl es where people attenpted
to do that with the assay, often, in fact, because the
assays have been done by different people in different
pl aces, and no one has ever been in a position to pul
off the shelf reagents and set up these sorts of assay
desi gns and conpare them one to one.

There are a few studies |like that, but generally
they are not. But in theory, you could do this.

Any manufacturer could scal e back the assay
desi gn, back to one | abel, back to one recognition event,
back to a | abel that gives the worst possible signal of
all, zero.

So, it is possible to do this, but in fact,



39 |

apparently very little work like this has been done.

DR. EDELSTEIN: Finally, what is your practical
suggestion to differentiate between a routine enzyne
i mmunoassay and the anplification nethod.

This is a question, | think, primarily of
precedent, and what is going to be presented to the FDA
where there is a manufacturer who says, ny enzyne
i mmunoassay nultiplies theoretically by a factor of 10.

What is going to be the practical way to sort
this out, if any.

DR. KRICKA: | think the way to sort this out is
to do the sort of feature analysis, and | ook at an assay
and ask the question, do they have elenents within the
assay that would lead to anplification of the signal

Do they have multiple recognition. Do they have
mul tiple |abels. Have they chosen | abel s which,

t hensel ves, will give multiple signals. Then, add those
toget her and use that as a feature of the assay.

Cbvi ously, then you m ght want to see sone real
nunbers as to what the expected anplification is.

For this, | tried to contrast this to show that
t he Di gene assay and al so the trans-DNA assay represent,
at the noment, the extrene of the spectrum

Everything they can do to generate nore signal,
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by addressing each of the factors |I have identified, by
mul tiple recognition, nmultiple probes finding, nmultiple
| abel's, multiple signals or individual |abeling.

They have maxi m zed each of those. So, they
lie, very firmy, at one end of the spectrum At the
ot her end of the spectrumis the very sinple assay where
you mi ght have one anti body, one | abel, one signal, |ess
t han one signal per radioactive isotopes, where you are
waiting for it.

| think in defining the ends of the spectrum
that is fine. The mddle ground, which will be your
problem | think, is alittle nmore difficult.

| think you want to | ook for orders of
magni tude, nmultiple orders of magnitude of i nprovenent,
which is what | think people think of when they think of
the word anplification.

They think of sonmething exponential, which is
mul ti pl e orders of magnitude, not a sinple, perhaps one
order of magnitude of change, or a doubling or trebling
of the signal.

DR. CHARACHE: Ot her questions? | have one
guestion for Dr. Kricka. The 3,284 anplification
enhancenent, in conparing that nunmber with the

identification of 700 copies per mlliliter, how do we
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resol ve that discrepancy?

Al so, | am wonderi ng about the 500 copies per
milliliter, what matrix that was in.

DR. KRICKA: Let ne deal with ny part of the
guestion first. Those were sensitivity detection
figures, taken from an assay.

They didn't deal with the signal generation
This is the end phase of the assay. What you cannot
di stinguish in terns of the analytes in the reaction
m xture, and includes factors which mtigate against
sensitivity, such as non-specific binding and ot her
factors which will reduce sensitivity in any assay.

Equating these things quite directly, | think
your concern is that the 700 copies that we got, 3,000
was an anplification factor. W want to bring those
t oget her.

| think we are trying to conpare things that are
not directly conparable. You were able to get to 700
copi es because you had a signal generation system which
was anplifying, that allowed you to see those 700 copies
above the background. | think that is the way to | ook at
t hat .

I f you have an anplification system which is

certainly nmore than 3,000 -- go 30,000 or 3 mllion --
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then ny expectation is that your 700 copies would drop
proportionately, eventually reaching the background,
bel ow whi ch you coul dn't go.

DR. LAZAR: For CW., npst of the 700 copies is
typically nmeasured, first, by using plasma DNA and ki nd
of a pre-matrix. Then we try to verify that in the
actual clinical matrix.

It is quite difficult with CW to actually get
guantitative real clinical sanples. There is no rea
val i dated way yet to quantitate absolutely the CwW
nunbers.

We used sone quantitative CW that we got
cul tured sonewhere and soneone counted it with an
el ectron m croscope.

We didn't think that was very accurate, but the
nunbers are simlar when we dilute it into the clinical
matri x, which is whole blood using CW-infected cells in
whol e bl ood. W had simlar results.

DR. CHARACHE: Another question?

| think we will nove forward, then. The next
presentation is fromthe FDA.

AGENDA | TEM FDA Presentati on.

DR. RAG Good nmorning. My nanme is Prasad Rao. |

amthe | ead reviewer for the device being discussed
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today. It is the hybrid capture system CW DNA Assay
from Di gene Cor poration.

The 510(k) was cleared by the FDA in Septenber
of 1998.

The device is indicated for the qualitative
detection of CWwW DNA in human peripheral white bl ood
cells in immunoconprom sed patients.

The issue today is not the performance of the
assay, but the use of the term "signal anplification" as
it relates to the device.

I n February 1999, FDA received fromthe sponsor
an amendnent requesting the use of the term "signal
anplification"” in the product | abeling.

In order for the FDA to performits function and
ensure truth in labeling, it is inportant for everyone
concerned -- that neans, the agency, the sponsors and the
physi ci an conmunity -- to understand the signal
anplification term nology and apply it correctly to
devi ce | abel i ng.

| would like to present the FDA perspectives on
this device |abeling.

We are aware that the term "signal anplified"
recei ves special reinbursenment codes simlar to nucleic

acid anplification assays fromthe Health Care Financing
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Adm ni stration, and other third party providers.

However, FDA decisions are independent of
rei mbursenment issues. Qur aimis to strive for
appropriate labeling that is consistent with the safety
and effectiveness of the device.

If the hybrid capture systemis described as a
signal anplification test, then many of the ELI SA tests,
nunbered in the hundreds, may also qualify for the same
classification.

The literature references are nm xed pertaining
to this device description. There are references in the
literature where the Digene hybrid capture technology is
menti oned wi thout the descriptor signal anplification,
and in some other papers it is classified as a detection
test that does not involve any anmplification.

It is agreed that nmultiple copies of the
nmonocl onal antibody attach to the DAN: RNA hybrid, but
does that qualify it as a signal anplification assay?

I n an i mmunol ogi cal reaction, where the antigen
is a large nol ecul e of 38,000 base pairs and has a
nol ecul ar wei ght around 22 mllion daltons, it is to be
expected that nultiple antibodies attach to the hybrid.

However, the nunmber of enzyne nol ecul es that can

be attached per unit length of the hybrid is nuch higher
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in a classic signal anplification reaction than what we
see in the hybrid capture system | will come back to
this point later.

Due to an oversight, FDA previously all owed
di gene's HPV assay to include the term signal
anplification. The |abeling change by Di gene was
proposed at the last m nute, and was not noticed by the
review staff.

The schematic diagram for the assay as provided
by the sponsor is shown here.

In the assay nmet hod, specinen DNA is hybridized
to specific RNA probes supplied in the assay kit. Keep
in mnd that there is no nucleic acid anplification
i nvol ved here. The resulting DNA: RNA hybrids are
captured onto solid surface by hybrid specific
anti bodi es.

The i mmobilized DNA: RNA hybrids are reacted with
al kal i ne phosphatase conjugated anti bodi es. The extent
of the reaction is neasured by chem | um nescence.

The question we have to address is whether the
signal detected here is truly anplified.

| would like to point out that once the DNA: RNA
hybrid is fornmed, in step two, it acts as an antigen in

the remmi ni ng assay steps.
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The hybrids are immobilized on the solid surface
by anti body capture. Subsequent signal detection by
DAN: RNA hybrid specific enzynme conjugated anti bodi es uses
the fam liar ELI SA-type met hodol ogy.

For instance, ELISA assays for the direct
detection of viral and bacterial antigens from clinical
sanples are known to follow sim lar signal detection
st eps.

As you can see, the issue of signal detection
affects a range of tests. Therefore, we need to apply
correct term nology for all such assays.

At this stage, we can ask the sinple question,
what is signal anplification. Wen conpared to
radi oactive isotopes or fluorescein |abels, the enzynme
medi at ed detection systens are consi dered anplification
reacti ons, because the enzyme does not just sit there on
the target, but repeatedly catalyzes the hydrol ysis of
the chronoflor(?) and then the substrates.

That is the reason why ELISA tests are generally
nore sensitive than i mmunofl uorescence assay tests. It
is understood that the anplification is inherent to the
ELI SA technol ogy and these assays are not explicitly
referred to as signal anplification reactions.

Signal anplification technologies originated in



nucleic acid detection as alternatives to target
anplification.

For a test to be | abeled as signal anplification
reaction, we would like to see "true signal
anplification" to justify the special |abel.

One such reaction we can refer to for such
attributes is the generally-accepted signal anplification
reaction to the branched DNA assay.

| would like to remi nd you that CDRH has not
cl eared any devices containing branched DNA technol ogy.

In a signal anplification assay as exenplified
by the branched DNA assay, we see conpound probes that
have conplenentarity to the target and with the extenders
that bind to anplification multinmers.

There are nultil evel probe hybridizations that
anplify the capacity to bind nultiple reporter nolecul es;
t hat means the enzyne nol ecul es. The branched DNA assay
systemis shown in the next chart.

In the classic nucleic acid signal anplification
met hod, you see attenpts to increase the primary signal
by anplification nultinmers that bind to the extenders on
t he probes.

| would like to take a couple of nmonments to go

over these various steps.
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This slide is taken from AR quantiplex(?) HV
RNA, the assay is dated June 1996. 1In the schematic
here, once the target is captured by the capture probes,
then there are other set-up targets with extenders that
bind to the target and then return to the extenders and
bind to the pre-anplified markers(?).

The conplenmentarity of each probe here, two such
nei ghboring probes would attach to one pre-anplifier
nol ecul e. The pre-anplifier nolecule binds to the
anplifiers.

There is another |evel of probes that contain
the enzynme, al kaline phosphatase, that attaches to them
and that would hybridize to the branches.

| f we choose anot her technol ogy, than the hybrid
capture systemthat is under discussion, the 30
nucl eoti de I ong hybrid here could attach to one hybrid
specific anti body.

Taki ng the other probes into account, you could
have six enzyme nol ecul es attach for the 60 nucl eoti de-
| ong hybrid.

In this step here, each branch of the anmplifier
could attach three enzyne nol ecul es, and then there are
15 branches and each anplify, eight anplifiers on each

anplifiers, carrying possibly 60 enzyme nol ecul es, thus
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anplifying the nunber of enzynes you can attach.

Thus, the issue could be, six enzyme nol ecul es
attach using the hybrid system anti body, the hybrid
capture system to 60 enzyme nol ecul es attached to a
single anplification.

However, we are not using the branched DNA assay
al one for signal anplification. |In an inmunol ogica
detection, the primary antigen anti body that nay be
detected by the use of enzyme conjugated secondary and
tertiary antibodies that would formthe so-called
"Christmas tree" structures and, thus, increase the
initial signal.

I n conparison, hybrid capture systemis a direct
probe detection nmethod where the primary signal is
det ected by enzyne-conjugated anti bodi es.

Granted, there are nultiple antibodies attached
to the hybrid. This situation is simlar to biotinylated
probe detection nmethods or other ELISA systens.

Functionally, the hybrid capture system CW DNA
assay sensitivity, as presented in the package insert,
was conparable to the traditional CW detection nethods,
such as antigenem a assay, shell vial assay, and cel
culture.

As you have heard this nmorning, the sensitivity
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of the assay could be different with different anal ytes
and matri ces.

FDA Issues. In the |abeling of the device, the
test is to be claimed as "nucleic acid signal anplified
sol ution hybridi zati on assay."

The review team has the foll owi ng concerns about
the use of the term"signal anplification” in connection
with the assay.

One is, is the detection nethod used here
simlar or unique conpared to other ELISA assays for
antigen detection, or biotinylated probe detection
met hods?

Second, is there nmultiplication or replication
of initial signal achieved in the Digene hybrid capture
system which is expected in a true signal anplification
reaction?

In order for the agency to make an informed and
scientifically appropriate decision, we request the panel
to provide advice and recommendations on the foll ow ng
i ssue.

G ven the nature of the technology in this
device and the performance likely to be seen by the use
of this test, which of the following is an appropriate

description of the Digene hybrid capture system assay:
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a. Nucleic acid solution hybridization assay;

b. Nucleic acid signal enhanced sol ution
hybri di zati on assay;

c. Nucleic acid signal anplified solution
hybri di zati on assay;

d. O her recommended nonmencl ature.

The device was cleared as b, a nucleic acid
si gnal enhanced sol ution hybridization assay. Thank you.

DR. CHARACHE: Any questions for Dr. Rao from
t he panel ?

MR. REYNOLDS: Again, | note, it is sonewhat
appl es and oranges, but how would the signal enhancenent
in the Digene assays conpare to the signal enhancenent of
a branched DNA assay. Wuld you say it is conparable,
nore, |ess?

DR. RAO | have noticed that in the branched
DNA assays, they get detection by quantitative assay.
Foll owi ng that qualitative assay, it could be |ess.

DR. CHARACHE: O her questions for Dr. Rao? The
manuf acturer has requested five m nutes added di scussion
at this tine, after which we will have a brief break.

DR. LAZAR: Thank you. Thank you for this
opportunity to speak again. | hope you all have a good

pi cture of the bDNA, and | would request that it go back
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up -- | see that the projector has been turned off.

One of the things that is a feature of the bDNA
is that those branches, where they bind to the target
nol ecul e, are very w dely spaced.

The bDNA are not taking advantage of that space
between its binding probes. That is where hybrid capture
gets its anplification from is by using every bit of
sequence on the target nol ecule, to generate signal
directly.

As the conparison to an ELI SA test, yes, sone
features of the assay are simlar to ELI SA. But hybrid
capture, as a technology, is nmaking the antigen. 1In an
ELI SA assay, the assay does not nmke the antigen.

The assay design controls the size of the
antigen. It can be bigger or it can be smaller. That is
not what happens in the ELI SA assay. You have the
antigen that is in your sanple.

There is no RNA:DNA hybrid in the sanple that we
are detecting.

Furthernmore, | believe that if you actually do
the cal cul ati ons, that the nunmber of al kaline phosphat ase
nol ecul es that you end up with, with BDNA and hybrid
capture are very simlar.

In fact, in an 1992 article by Wl fpach(?),



53 |

which | think is in a reference package we sent you, it
specifically states that a bDNA assay bound 400 al kal i ne
phosphat ase nol ecul es.

We are certainly far ahead of that now, and at
that time it was described as signal anplification.

bDNA has probably al so advanced beyond 400
al kal i ne phosphatase nol ecul es, no doubt. But still, we
are both orders of magnitude ahead of a single probe,

singl e | abel scenari o.

| would just like to clarify a little bit about
that HPV test. | know that the DCLD reviewers nmentioned
that, and we would just like to take exception and say

that the | abeling change was discussed explicitly in the
introduction to this subm ssion, and was not just slipped
in at the last mnute.

There were several pages of discussion of that
| abel i ng change in our first subm ssion, or that
suppl enment .

Finally, I would just |like to underscore that,
froma sensitivity standpoint, | know that we can't
present data on it today, but we have presented data in
t he past show ng detection down to 100 copies for a
simlar analyte, to bDNAs 50 copy | evel

So, it is the actual sensitivity level. Fifty
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and 100, as you all know today, is really neaningless; it
is not significant.

| think in any target that we woul d choose to
conpare directly with bDNA, we are al ways going to be
very simlar in sensitivity.

| ask you to take these things into
consideration in your deliberations today, and thank you
very nmuch for your tine.

DR. CHARACHE: Thank you very much. We are
running a bit behind, so we will take a break until
11: 30, and then reconvene for discussion, and you can ask
guestions subsequently to any of our previous speakers.

[Brief recess.]

DR. CHARACHE: CQur next order of business is to
ask whether there is anyone fromthe public, any
att endees, who would |ike to speak.

| don't see anyone. W have not been i nforned
ahead of time that there would be a public speaker. So,
we nmove on, then, to the panel discussion.

AGENDA | TEM  Panel Discussion and
Reconmendat i ons.

DR. CHARACHE: Rem nding the panel, that this is
what we have to consider: VWat title would be the best,

nost applicable for this test.
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It is a matter of linguistics. W have heard

that it has major inplications in terns of sonme aspects.
What is npst appropriate to the technol ogy and the
i nformation that we have received.

Should this be considered to be a nucleic acid
sol ution hybridization assay, nucleic acid signal
enhanced sol uti on hybridization assay, nucleic acid
signal anplified solution hybridization assay, or other
nomencl ature which the panel would |like to propose.

| think we have heard some discussion of the
advant ages of each a, b and c, and sonme reservations. |
woul d Iike to begin by asking soneone fromthe panel to
express their views, which we can build upon, and if we
have questions of our previous speakers, we w || address
themat that tinme. Who would like to start?

DR. SPECTER: | will start off by saying that ny
viewis that a, b and ¢ are all acceptable, because |
don't see that they are necessarily exclusive; rather,
that they are inclusive.

| based that on four things, and I will finish
with one question.

First off, Dr. Rao indicated, when he spoke,
that ELISA is, in fact, an anplification technique.

Therefore, by nature, this would have to be.



He also told us that we don't use the
description term anplification, for ELISAs. That is
probably why this issue is here in the first place.

Secondly, nost sinplistically, the words
enhancenent and anplification are synonyns, as best |
understand them So, it seens to be a semantic question,
unl ess common usage is inmportant, which | believe it is.

We have heard a nunber of times that signal
anplification is already in conmon usage for this
technology in the literature.

Therefore, it would not be confusing to continue
to use such a term That would make ¢ acceptable, and it
woul d al so make b acceptable, since they are both
synonynmous.

Finally, the thing that I think is nmost terribly
i nportant here is this question of safety and
ef fecti veness.

| honestly believe that, regardl ess of which of
these three terns is used, there is no conprom se of
either the safety or effectiveness of this particular
assay.

The inmportant thing here -- and some of us were
di scussing this -- is that really, for the nobst part,

this is a |aboratory issue.
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Clinicians seldomwalk into the Iab and ask you
for a particular type of assay as opposed to a test for a
particul ar anal yte.

| think the inmportant thing is, they want an
answer for a clinical condition, and they are relying
upon the | aboratory for that technol ogy.

To ne, the |l aboratory is very confortable with
signal anplification related to this, and the physician
probably doesn't really know what you are tal king about,
nunber one, for the nost part, and probably cares even
|l ess, as long as he gets the answer he needs.

That brings us really to the final question that
may i nmpact on any of this, and that is the distinction of
whet her ELISA is an anplification assay for public
docunment ati on, and whether we need to be addressing that.

| think that really is a sonmewhat separate
issue, as this is a special technology, it is not
straightforward ELISA, it is nore conplex than a sinple
ELI SA.

| am actually in favor of using any of these
three. If it is a question of whether ELISAs should be
all owed to be discussed as anplification techniques, I
think that is a separate, but probably a very inportant

i ssue.
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DR. CHARACHE: O her thoughts?

DR. HAMVERSCHLAG | think it goes beyond
semantics. | think there is a potential here for a | ot
of confusions, especially with ELI SAs.

Just using, let's say, chlanydia testing as an
exanple, there is a world of difference between the
performance of ELISA and the anplification using nucleic
acid anplification tests that are out there at this
poi nt .

You are tal king about wi de differences in being
able to detect the organism The perfornmance paraneters
are so nmuch different.

| think that, not only do the physicians
frequently not care, but | think that they are getting
totally confused about the technol ogy.

If they are confused about the technol ogy, they
frequently don't have nmuch choi ce about the technol ogy,
and those decisions are nade by whatever | aboratory that
is contracted by their HMO for whatever hospital where
t hese specinmens are sent out. | don't know how many of
these tests would actually be run in-house, but that is
anot her issue to be discussed.

The question is, using the termanplified, do we

begin to lunp this particular test into the sane
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category, for instance, as a nucleic acid anplification
test, with those performance paraneters.

To ne, | think that is probably one of the major
i ssues, rather than calling it enhanced. Practically,
these tests should al ways be eval uated on perfornmance,
not so nmuch on whether it is anmplified or how they title
it, because technol ogies could be different.

| think there could be a problem when ELI SAs
cone up, and whether they truly are performed as nucleic
acid anplification tests.

DR. SPECTER: If | could just reply back, | was
not advocating that we want to refer to ELI SAs as
anplification technology at all.

| was making the point that a critical issue, as
you addressed, is the safety and effectiveness of the
testing. | have no perception that this affects that.

DR. GATES: | think part of the issue, too, is
that we are maki ng a di scussion based on | abel clains,
and we are tal king about signal anplification as an
inplied or informal claim

| think that if we are going to be | ocked in
because of that, we can go either way on it. | think the
issue is that that is the wwong thing to focus on.

Do we want to have sone sort of definition as to
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what the test is, |I think the | abeling makes that
explicit and we don't need to rely on signha
anplification and establish sone kind of infornal
definition. | think you can address by expl ai ning
explicitly about what the test does.

DR. CHARACHE: | will ask everyone to give their
names for the recording.

| am wondering -- and | am not sure who woul d
answer this -- what would prevent a manufacturer of an
ELI SA assay frominsisting that his be considered signal
anplified. Where is the break in this type of continuun?

Woul d this present a |egal issue? |If so, is it
one that should concern us? Dr. Gutman, can you help us?

DR. GUTMAN: | guess the only one that m ght
present an obstacle in this |abeling would be the FDA,
who nmi ght not be entirely pleased with the broad use of
that | abeling in that context.

Of course, we are here to listen to you, so if
you suggest that is a good idea, we will consider it, if
you think it is a bad idea, we will probably continue our
current practice.

| think the issue in the division is whether
anyone has yet to challenge us with that request.

DR. SPECTER: | raised the issue before, and
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that is why | nade a distinct point about it at the end
of nmy comments.

| really think that it is an issue and | think
it should be addressed before, rather than after, there
is any desire to do this, and the definition would be
created as to what can be referred to as an anplification
assay, either to control ELISAs using this, or to give
gui dance prior to someone trying to use it. It would be
very hel pful.

DR. GUTMAN:. Again, it is a matter of history.
No one has cone forth with an ELI SA and made the claim
that it is an anplified technol ogy.

What our starting point is, when we first began
reviewi ng and thinking about the concept of anplified as
a problemwas in the context of nucleic acid
anplification techniques.

So, that is the starting point at which the term
appears. Qur angst over this is the issue that the
reviewer raised, and | think that you are al so rai sing,
and maybe it doesn't have an answer.

It is the issue of, since we have gotten into
the technique -- we have not considered and equi val ent,
and maybe that is the wong call.

The concern is on the table. The concern as it
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percol ates back, this is a snazzy technology. | think
that, no matter what we do, this is a snazzy technol ogy.
So, the deal here is, is it snazzy enough, or is there
sone semantic way that we bring this in, or is there sone
alternative termthat allows it to be snazzy w thout
necessarily confusion with broader technol ogy?

Do we not worry about this, and bring in sone
English professors and |let them worry about it, |et HCFA
worry about it, let the marketplace worry about
prejudi ces or |ack of prejudices, and nove on to the next
subm ssi on.

DR. SANDERS: This goes back to the question
earlier, how nmuch anplification is anplification. | am
not clear that we have any answers to that question.

MR. KAHN: | hesitate to interrupt, but | just
want to make one point. That is, that | think Steve is
absolutely right, that the way that this would work in
the future is not quite as difficult as the panel m ght
t hi nk.

Typically, the way that FDA handl es these
situations is that, when an issue |like this cones up,
there is a consensus reached and there is a guidance
docunment issued by FDA, based upon panel input and

expertise within the agency.
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Then they advise everyone, ELISA manufacturers
and manufacturers of snazzy tests, what is appropriate
and what is inappropriate.

Here, | believe Dr. Kricka gave you a fairly
good basis that a guidance docunment could be based on,
whi ch would be nultiple |abels, nultiple recognition
events, and increased by orders of nagnitude.

There are lots of ways that, in a guidance
docunment, FDA can advise the industry as to what is
appropriate, so that the office of conpliance wthin CDRH
doesn't have to go out every day and tell ELISA
manuf acturers, you shouldn't be calling your product
signal anplified.

| think in terms of how FDA typically works,
this is not that difficult a problem Thank you.

DR. CHARACHE: Obviously, the FDA is concerned,
because they brought this issue before the panel to
consi der further.

DR. EDELSTEIN: | think there are two issues, as
Steve has pointed out. One is the specific issue of
whet her this product nerits the |abel, anplified assay.

The second is whether and how t he panel should
provi de gui dance to the FDA on the use of this termin

the future, in a nore gl obal sense.
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My suggestion would be that we first decide on
the | abeling that specifically addresses this question
and then, secondly, if the conmttee would allowit, is
to have a general discussion of how we m ght approach the
definition of this term in terms of giving guidance to
t he agency.

DR. CHARACHE: | think I am hearing -- and |
will ask for comments -- that one of the issues here is
the linking of the word signal anplified versus
anplification technology in general.

| know that the concept of anplification
technology gets a little confused between the specific
application, and PCR or whatever, that has a different
connotation and inplication in the m nds of the clinical
users and in the mnds of the | aboratory scientists as
wel | .

The word anplified, in terns of m crobial
products gets very, very murky when you try to make sure
that the word anplification remains attached to the word
si gnal .

Then you have to deci de whether the signal that
is being anplified is a mcrobial product, or the
chem | um nescence.

| think maybe sone of these hook-ups, which are
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used in very nmuddy ways now in the literature, and in
this discussion, are what the FDA is struggling to
address. Dr. Gutman i s noddi ng.

| think one of the things the panel should be
t hi nking about in terms of what the nodifier of the word
signal should be, is howto make sure that the user isn't
confused in this very mnmurky way.

| think that the problemw th the signa
anplifier is this separation, and that there is an
i npression that it has a power that it nmay or may not
have.

The point was nade by a nunber of people that
that power is a function of the assay and the matrix in
whi ch the events take place, as well as all the rest of
it. O course, this is why there is such a disparity
bet ween the theoretical nunmber of copies you could detect
and the actual nunber of copies, which clearly carries
over into many disciplines.

If we could show | ess than one copy by PCR of
CW, that is not clinically relevant. It just happens to
be the experinmental definition.

Can we think about that issue, of howto use a
phrase that is fair and appropriately describes the

uni que technol ogy, but which doesn't get us into this
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confusi on between what is anplified.

DR. RELLER: It seens to me, as |long as you are
dealing with enhanced and anplified and solutions, there
is no way to get around the anbiguities inherent.

When one considers all the possible uses for the
enphasis on this exact wording, one could envision, for
d, snazzy, enhanced, fourth-generation nucleic advanced
signal anplification solution hybridization assay.

One could sinplify that to sinply snazzy assay
for CW or SNAC.

DR. CHARACHE: It is alnost that.

DR. RELLER: D and C, and what | propose for D,
are ugly germani cs backing up adjectives, that lead to
obfuscati on.

Rat her than getting into an ever-deeper norass,
what about sinply calling this a nucleic acid
hybri di zati on assay for CW.

These m ddle steps -- there are a ot of ways to
do it. What seens to nme to be the heart of this assay is
a hybridization of DNA and RNA that is long, that enables
a | ot of antibody to be attached.

It is connected with an enzynme that enables a
bright light, and it works.

| don't think we are going to get out of this
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by, you know, dealing with ternms that have so nuch

anbi guity, as opposed to sinplifying it and then let the
test speak for itself, and the clinical applicabilities
t her eof .

DR. TUAZON: Can | just make a comment as a
clinician? 1 have to echo the comments by the panel
menbers, that the bottomline here is the performance of
the clinically, the sensitivity and the specificity, and
the efficacy, as well as the diagnostic usefulness. To
us, it doesn't really matter how we | abel this.

When we go to the | ab we say, you know, we need
t he nost sensitive and the nost specific study for the
di agnosis we are going to make.

DR. EDELSTEIN: | would like to counter
Dr. Reller's comments. \While it is true that a nore
specific definition would be acceptable to us as both
clinicians and | aboratorians, the problemis that we need
to have a |l evel playing field.

The playing field is not what is going on in the
| aboratory. It is what is going on in marketing and
rei mbursement.

If we don't allow the use of the term
anplification, that is going to create an uneven pl ayi ng

field in terms of reinmbursement and being able to market
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t he product.

Personally, | amnot certain that this is
sonet hing that we should be discussing, as a conmttee
that, overall, decides on issues of safety and
effecti veness, as opposed to nmaking a decision regarding
| abeling in terms of marketing and rei nbursenent.

That is what is on our plate. | think that we
have to keep that in m nd.

DR. CHARACHE: | certainly think that we
understand that that is why the issue is before the
panel. | think there are very major issues for the
manuf act urer .

DR. VEINSTEIN: | guess part of nmy problem here
is this issue that Paul and Elsie were trying to get to
earlier, before the break.

We are dealing in partly semantics based on
orders of magnitude. The question is, what do nost
| aboratorians and clinicians think of when the words,
nucleic acid anplification, are all in the sane phrase.

| think that nmost people think of orders of
magnitude in the mllions or billions of copies, as
happens in a PCR ki nd of assay.

So, it is semantics, but it is also orders of

magnitude. | think that is where the dilemm is.
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DR. CHARACHE: | would like to see if we can
suggest another D in addition to SNAC. That is, can we
avoi d sone of the anbiguity by using the same words, but
in a different order?

The word signal kind of gets |ost here. You are
not sure whether the signal is anplified because the
nucleic acid is anplified. That is causing confusion.

Could we turn it around by sinply calling it a
signal anplified solution, nucleic hybridization assay?

The words are the sane, the neaning is the sane,
but you clarify it by making it clear what is anplified.

This also applies to the branched DNA, and probably
shoul d. Conment s?

DR. VEINSTEIN:. | guess if you would do that,
you could even omt the word solution. Could you call it
signal anplified nucleic acid hybridization assay?

DR. CHARACHE: That would certainly further
clarify it. Certainly, all of us know that, with
hybri di zati on assays, it doesn't really matter very nuch,
whether it is in a solution or not, as long as they do
t he j ob.

MR. KAHN:  You could throw in some conmas or
hyphens in various places, signal-anplified.

DR. CHARACHE: That woul d better define it.
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DR. RELLER: The sequence, and the best English
for this, and actually, when | nmade ny comments about the
stacking, | purposely added a few nore to get ny point
across earlier.

At its heart, this is a nucleic acid
hybri di zati on assay with signal anplification, or you
coul d say nucl eic hybridization assay with signal
anplification.

What ever you want to do, | think where there may
be some comment agreement, to get out of the dilemms, |
is to put the enphasis on the nmultiplication on the
signal as opposed to the nultiplication of the extant DNA
in the sanple that is sonmehow delivered, extracted,
ei ther added to a nunber of white cells, et cetera, in
the first place.

| frankly would favor scrapping the irrel evant
solution, sinplifying it and saying, a nucleic acid
hybri di zation with signal anplification. Then it gives
one the opportunity to be nore precise.

Ot her descriptions of assays, with whatever the
conponent is, put the principal enphasis on the
mul tiplier.

DR. WLSON: | think that the dilemm here is

that, to sonme extent, we are trying to pigeonhole
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enmergi ng technology with existing definitions.

| think this is an inportant issue because of
the precedent that we need to think about. As new
t echnol ogi es cone out, we wll always grapple with trying
to use descriptors and apply different technol ogies.

| agree with what Dr. Charache and Dr. Reller
said. What we need is a very precise way to describe
what, in fact, the assays actually are and what they
actually do, rather than trying to lum theminto another
cat egory.

| think that is the best way to avoid future
probl ens such as this.

DR. EDELSTEIN: Since this panel is providing
advice to FDA, ny suggestion, it seens as if we all agree
that the termanplification should be, or can be,

i ncluded as a descriptor of the test.

We should | et the conpany and the FDA cone to
the terms of how the English will be put together,
whether it will have active or passive voice, hyphens,
conmas, or in what order you put the adjectives.

DR. SPECTER: | just want to follow up on Paul's
comments, because | agree with himconmpletely. | think
there are two nmj or issues.

One is the issue of whether signal anplification
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could be used or not. The other is that there is clarity

in describing what is here.

Therefore, | believe we should be recomrendi ng
whet her or not signal anplification should be used -- and
| a | ot of people feel it should be -- and the fact that

this is a nucleic acid hybridization assay.

| think those are the two points we need to nmake
a recommendati on on, one, whether we can use signal
anplification and, two, whether we |ink nucleic acid
hybri di zation and |l et the final term nol ogy be worked out
by FDA and t he conpany.

DR. CHARACHE: | think we are agreed that we
have to make clear that it is the signal that is being
anplified.

We have suggested two Ds, which are ways of
clarifying that it is the signal that is anplified. One
woul d be signal amplified nucleic acid hybridization
assay, and the other would be nucleic acid hybridization
assay with signal anplification

These are two suggestions which would make it
clear that it is the signal that is being anplified and
not the nucleic acid that is being anplified.

Yet, it enphasizes the fact that the signal is

bei ng enhanced.
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Can we get a sense of the panel in ternms of the
-- let's take a look at A, B, Cand D. Let's get a sense
first, whether the panel feels that it is fair to the

manuf acturer and is a good descriptor conpared to the

ot her options we have heard, to use solution A. | don't
know, just go around very quickly and say yes or no. |If
you say yes, anplify it, and if you say no, we will go
on.

DR. HAMMVERSCHLAG. From the discussion | would
say no for A

DR. SANDERS: | prefer no for A

DR. WEI NSTEI N:  No.

MR. REYNOLDS: No.

DR. GATES: No.

DR. RELLER: No.

DR. SPECTER: No.

DR. EDELSTEI N:  No.

DR. TUAZON: No.

DR. W LSON: No.

DR. CHARACHE: A is gone from our
recommendati ons. What about B, which the FDA added to
hel p avoid the word anplified?

Does the group feel at this point that that is a

necessary substitution, given the manufacturer's
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presentation?

DR. HAMMVERSCHLAG. | think, considering that we
have another alternative, | amgoing to say no to that as
wel | .

DR. SANDERS: No.

DR. VEINSTEIN: | have m xed feelings. It would
certainly not bother nme to use that term but | think the
other ternms that have cone up in category D are probably
pr ef er abl e.

MR. REYNOLDS: No.

DR. GATES: No.

DR. RELLER: No.

DR. SPECTER: No.

DR. EDELSTEI N:  no.

DR. TUAZON: No.

DR. WLSON: No. | think the issue here is that
we can't define anmplified. How can we define enhanced?

HAMMERSCHLAG. It is unusual to use a Thesaurus,
but I think scientifically for a given -- why don't we
just nove on to D because | think Cis --

DR. CHARACHE: Could we have a show of hands on
t hose who prefer to stick with C at this point, having
heard the discussion and the debate? Could you start?

DR. EDELSTEIN: Yes. | think the |anguage to ne
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is clear. It says what is being anplified. | don't have
strong feelings about it. | think it is inportant to

i nclude the words signal anplified in whatever |abel is
used.

| feel a little bit uneasy in suggesting
alternatives. | amnot sure that is really what we
shoul d be doi ng.

What | am saying is that | think that is just as
fine as any other term or any other descriptor which
uses signal amplifier.

DR. CHARACHE: So, you continue to concur that
there should be some enphasis on the signal
anplification, but you don't really care whether it is C
or D?

DR. EDELSTEIN: | haven't heard a definitive D.

So, | need to hear what D is exactly, but | assune that
D includes sonmething with signal anplified.

DR. CHARACHE: Let's consider the two Ds that
have been naned. One is signal anplified nucleic
hybri di zati on assay. The other is nucleic acid
hybri di zati on assay with signal anplification.

Can we perhaps see if the group would agree with
D or come up with any other D, and then go to the

recommendati on that was nade, and |l et the FDA and the
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manuf act urer deci de which woul d be nost appropriate for
t heir purposes.
Are we ready to do that yet?

DR. RELLER: Just to enhance things, speed

things along, | would like to propose a vote. |If the
vote fails, obviously the sense of what we want -- or |
shoul dn't say want -- but suggest is with the agency.

Either a specifically D passes or the |anguage
falls to the agency.

DR. CHARACHE: All right, I think we can pursue
t hat course. There are differences between the two
st at enent s.

| think the general consensus is that we woul d
prefer sonme of the Ds to the C, because of the anmbiguity
we find.

The second of the two D recomrendati ons, nucleic
acid hybridization assay with signal anplification,
enphasi zes that this is basically a hybridization assay.

The first doesn't make that enphasis.

Now, Barth, do you see it that way?

DR. BARTH. | see it that way, but also, it is
better syntax and it sounds better and it is said nore
readily.

As a consequence of its clarity, it ends up
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being a better description of what we are tal king about.
Consequently, | would suggest that if we vote on it, and
if doesn't pass, that is the agency's task.

DR. CHARACHE: Recognizing that we are an
advi sory body and not a deci sion-maki ng body. O her
t hought s?

| am not sure if we have to decide which one of
these to vote on first.

MS. POOLE: Just to rem nd you that we are
gi ving recommendati ons. W are not actually voting. W
are just accepting your recommendati on.

DR. CHARACHE: We are voting on what
recommendat i on.

MS. POOLE: Yes, in essence, it is not really
voting, and not voting approval or not approval. W are
just taking recommendations for which is preferable, a or
b of these.

DR. CHARACHE: | think the group has recomrended
that it no be A, B or C

DR. SANDERS: That is what | wanted to clarify.

Wthin D, we are about to determ ne whether or not to
recommend, not hard but soft, or soft, not hard.

DR. CHARACHE: | think which is nore

grammatically correct.
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DR. SANDERS: Then whet her or not we woul d
recommend D or C, or has C been totally discounted?

DR. CHARACHE: Perhaps we should discuss C
again, bearing in mnd Paul's comrent.

DR. SPECTER: | think it would be easiest if we
just went around the table and di scussed whet her those
option were acceptable to the panel nmenbers, and take a
vote on acceptability.

Then we will know if we can turn it over to FDA
and the conpany to work out, or whether none of themis
accept abl e.

DR. CHARACHE: | think that is a wonderful
suggestion. So, what we would do is ask about the
acceptability of the Ds. |If anyone has coments on the
acceptability that they would |like to add, | think we
would like to hear it at this tine.

DR. HAMVERSCHLAG. | think either D. | amnot a
grammati cal expert at this point. | think it describes
what is actually going on with the test, and people wll
know what is being anplified.

The agency will probably have to go into sone
di scussion or definition of what anplification neans,
because | see this com ng up again an again.

| would | eave which version of D to be sel ected
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up to the pundits who are the syntax experts. At this
point, it has been a long tine since | have done that.

DR. SANDERS: Leave it up to the experts is what
my opinion is, although I think it should be signal
anplified.

DR. VEINSTEIN:. D1 and D-2 are both acceptabl e.

MR. REYNOLDS: Both the Ds are acceptable. MW
only caveat is that Cis currently used for other simlar
t echnol ogi es and you m ght have to | ook at changi ng the
| abel i ng on those packages.

DR. GATES: | have no problemwith C. MW
preference is D-1 because it is a little nore econoni cal

and has fewer commms.

DR. RELLER: | don't think there are any conmas
in either of them | think I have made ny points
al ready.

DR. SPECTER: | feel both are acceptable.

DR. EDELSTEIN: | think C, D-1 and D-2 are

accept abl e.

DR. TUAZON: | think both options are
accept abl e.

DR. WLSON: D options are both acceptabl e,
prefer D 2.

DR. CHARACHE: Thank you. | think we have
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provi ded our basic recommendations. Are there any other
suggestions or comments that you would like to offer at
this time?

Heari ng none, we would hope that we have been
hel pful. 1 think we can adjourn at this point. We wll
reassenble at 1:30 pronptly.

DR. GUTMAN: | was wondering if any hearty souls
here would actually be willing to help us identify what
we should be interpreting as signal anplification.

DR. CHARACHE: Anyone who is willing to assi st
with this, would you pl ease contact Steve Gut man, who

woul d appreciate your vol unteering.

DR. GUTMAN: Anyone who would want to
ext empor aneously do this.

DR. CHARACHE: Right now. All right, what would
be a reasonabl e way of saying that something is anplified
because it is expected to be, to that degree, and what
represents a break-through technol ogy which warrants this
term nol ogy of signal anplification. Any thoughts?

| will start, just so people can shoot. | think
we woul d say that ordinary technology in which there is
an anmplification due to a detection systemonly, as

opposed to anplifying the signal that goes to the



81 |

detection system would not be considered signal
anplification.

A new detection systemwould not, in itself,
represent signal anplification

DR. VEINSTEIN: | was sort of thinking of it in
a different way. |If you want to use the term nucleic
acid anplification, it seenms to me that you are talking
about magnitudes of mllions of copies as opposed to a
few t housand, which m ght have a different definition.

DR. CHARACHE: | think now we are talking about
just anplifying the signal, as in the case of the
branched DNA or the Di gene technol ogy.

Any ot her thoughts as to, at what point it
beconmes a signal anplification?

DR. RELLER: Isn't there -- as sone point, isn't
there a role, Steve, for the concept of conparatives? |If
one | ooks at the process and where the principal
mul tiplying step is, that if one has conparabl e
sensitivity or equity in |abeling and eval uati ons, that
if one has a product like this one, that is with signa
anplification in the description, that if something el se
has a signal that is nmultiplied, that is of conparable
sensitivity to sonmething that already exists, that it

woul d get a conparable | abel.
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If it didn't match that performance, it
woul dn't. If the performance greatly exceeded, we wll be
back in a couple of years about what the other adjective
iS.

In the end, there may be those that -- that if
one has two diagnostic products with anplified signals,
t hat one of them has better, for one reason or anot her,

performance than the other one, but as |ong as one does

as well as penicillin for streptococcal strep throat,
that that concept -- that it would get a conparable
| abel .

One has to start soneplace, and when everything
gets out noded, then you have a different set of
conparati ves.

DR. GUTMAN: This is a tough question and I
don't want to beat a dead panel into the ground. |If
fol ks do have thoughts, we do have the opportunity --
your di scussion has been hel pful.

| assure you that it is not a usual safety and
effectiveness issue. It was a passionately inportant
issue to us, and | think the sponsor as well, or we
woul dn't have both agreed to bring this before you and
spend the tine.

| do appreciate your tinme. In ny view, it is
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nore than just a semantic issue.

| f you do have thoughts on the definition or how
to devel op gui dance or how to devel opi ng | abeling, we
woul d certainly ask anybody, including the sponsor or the
people in the audience, and certainly the panel, to share
their thoughts with us.

Al t hough I think you have been hel pful, | think
there is still sonme potential future anmbiguity there that
we woul d |i ke help on.

DR. RELLER: Along those lines, if one doesn't
have a basic conparison of performance, as opposed to
getting into arguing about the theoretical nunber,
whet her you multiply all these things together, then |
think one gets into a situation where the end nunber
bei ng 2,782 and 2,793 and you know, it is tough.

DR. GUTMAN: O when you | ook at performance you
get different designs and different populations and it
can get quite tricky |looking at variabl e performnce.

We al so don't have very crisp perfornmance
standards for any technology like this. So, although it
resonates personally with me, | think we should try to
address it.

At | east what | have heard is that we need to

work toward precision in the labeling so that it is
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clear, whatever is going on, we are as close to the truth
about the technology as we can be. That is one of the
things | carry away fromthis. Thank you.

DR. CHARACHE: We will re-adjourn.

[ Wher eupon, at 12:29 p.m, the nmeeting was

recessed, to reconvene at 1:30 p.m, that sane day.]
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DR. CHARACHE: W are going to get started. W
are reconvened to di scuss prenarket approval application
from Gen- Probe, called Gen-Probe Anplified Mycobacterium
Tubercul osis Direct (MID) Test.

The test is a target anplified nucleic acid
probe test used for the detection of Mycobacterium
t ubercul osis conplex in sedinments prepared from sputum
i nduced or expectorated, bronchial specinens, or tracheal
aspirates frompatients with snear-positive respiratory
speci mens.

The device indications were nodified to include
AFB snear-negative respiratory specinmens with a di agnosis
of active pul nonary tubercul osis disease.

It has been approved for snear-positive
respiratory specinens. The issue that the panel will
address this afternoon is whether we wi sh to suggest that
snmear - negative respiratory speci mens may al so be tested
by this method, to establish the diagnosis of pul nonary
t ubercul osi s di sease.

We will begin with the sponsor presentation,

G en Frieberg.
AGENDA | TEM  Premar ket Approval Application.

Sponsor Presentati on.
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MR. FRIEBERG. Thank you very much. | am d en
Frieberg from Gen-Probe. | would |like to begin by
t hanki ng our panel nenbers.

We want to thank you for your review, but we
woul d also |ike to thank you for your time. W know it
takes a |l ot of effort to come here today and do this.

| would also like to thank the FDA revi ew team

A lot of time has gone into their review. They have
been very open, and communi cated with us continuously
t hrough the process and we appreciate that.

Consul tants for Gen-Probe today, Dr. Catanzaro
and Dr. Wbods, are both being reinmbursed by Gen-Probe.
According to the rules, I would like to tell you that we

are not a public conpany, so they have no interest in our

company.
Dr. Catanzaro will be providing our |ast
presentation, after which I will provide a brief sunmary.
Dr. Wods will also be here, if there are any | aboratory

guestions toward the end of the presentation.

This is the group we have brought from Gen-
Probe. Not everyone is presenting. | wll go through
how we are going to try to organize the afternoon for
you.

At the conclusion of ny introduction, Vivian
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Jonas will summarize our experience with the marketed
pr oduct .

| would like to clarify one thing that was said
in the introduction, and that is that we are not here for
a PMA approval. The product is already on the market.

We are here with a PMA suppl ement.

DR. CHARACHE: | apol ogi ze.

MR. FRIEBERG. | will be show ng you the
enhanced i ntended use. When Vivian Jonas does her
presentation followng mne, she will be tal ki ng about,
as | said, the intended use of the product, the intended
use, and review sel ected sections fromthe package insert
in response to feedback fromthe FDA and what we have
received fromthe panel thus far.

The goal of our vote this afternoon is in regard

to our request for five words, “and negative, or
negative,” and “either.” That is what we are trying to
change in the package insert.

As a marketed product, you are probably all
aware that these additional uses could be brought in
under CLI A, perhaps, but we think the right thing to do
is get the | abeling updated and add tables that the panel

and FDA feel are appropriate to give the end user the

information they need to use the product safely and



effectively.

Now, some of the proposals that we have seen,
and that will be discussed by the FDA, noves around nore
of the proposed intended use.

| would like to reiterate that we would like to
stick with just what we have added with the five words,
because the snear-positive approval is already out on the
mar ket. Any ot her changes could affect the prior
approval and we do not desire that.

One other item!| would like to remi nd the panel
on, and to reiterate, that the FDA regul ates products and
their |abeling, not the practice of nedicine.

Sonetinmes, in situations like this, we drift a
little bit into how we practice, rather than the safety
and efficacy of the product.

| have two slides on the inportance of what we
are trying to do today. The first is the inmportance of a
snmear, and then indications for use.

The bottomline is, in the trial that you al
reviewed, we were able to identify patients with
t ubercul osis that woul d have been m ssed, had the product
been restricted to snmear positive. W believe that is
i nportant.

As you know, diagnostics are also used for rule
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outs. We want to provide this expanded intended use so
that the clinicians have the ability to have anot her

adj unctive diagnostic to be used in making the clinical
di agnosis of TB. That is really all it is, as an

adj uncti ve.

The MID¥B test, to the best of my know edge, and
all the information that | have been able to received, is
that it won't be used as a stand-alone. That is just not
the way | aboratories practice.

We will now proceed with Vivian Jonas'
presentation. W |ook forward to discussing her
subm ssion shortly, after Dr. Catanzaro conpletes his
presentation. W will do our best to stay on track, and
to do so, we would request that, if possible, hold your
gquestions until the end. Thank you.

MS. JONAS: Good afternoon, everybody. | am
Vivian Jonas and ny group at Gen-Probe is the group
responsi bl e for devel oping this product in R&D.

This afternoon | would like to talk to you about
one issue that the FDA asked that we addressed, and that
is the differences between MID and -- and | am sorry we
used the word enhanced. It was a marketing thought.

The word was used to denonstrate the difference

between the first MID test which was approved in 1995,
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and the second one which was approved in 1998. So, |
apol ogi ze.

| want to give you a little bit of information
on how MID has performed since the |aunch of MID 2, and
sone of the questions addressed to Gen-Probe and to you
all by FDA on the package insert, and then sone
concl usi ons.

The first thing is the differences between MID,
whi ch was approved on Decenber 15, 1995, and the second
version of the test, which was approved in May of 1998.

We increased the sanple volunme nine-fold in an
attenmpt to increase sensitivity. That required a
decrease in the specinen dilution buffer vol une.

The volunme of |ysate going into the
anplification was apparently decreased from 50
mcroliters to 25 mcroliters. However, there is really
nore than twi ce the ampbunt of sanple going into the
actual anplification reaction.

The amp tinme was decreased fromtwo hours to 30
m nutes. The selection tinme was increased from 10
m nutes to 15 m nutes.

| am sure you are all aware that there was sonme
trouble with a perceived cross reaction with

Mrycobact eri um eanzatsit—kansasii in the field.
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When that surfaced, we worked with a | aboratory
that identified it, as well as our clinical trial sites,
and the 15 m nutes was adopted to elimnate that cross
reaction.

The total tinme to result has been decreased from
five hours to two-and-a-half to three-and-a-half hours.
So, this is truly a one-day test.

Changing topic a little bit, we would like to go
over the conplaints that we have received since June of
1998 when the product was |aunched, until April 21 of
this year, when | have this analysis done.

There have been seven conplaints in that period
of time, which is alnmpst a year. There was one broken
bottle, two shipping errors, three contam nation events
whi ch our technical service departnment determ ned was
procedural error and was successful in taking care of,
and one potential inhibition.

That conplaint rate, since the |aunch of MID 2,
was .0002 percent, based on conplaints per total test,
three zeroes. | always do this; | always put two in.

The entity test is quite robust out in the
field, in everyday usage. W haven't observed any
performance i ssues.

Now, there are many custonmers, as you well know,
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who have validated MID according to CLIA, for use with
snear - negati ve sanples. W have not heard of any issues
of safety, effectiveness inf those custonmers' hands.

I n addition, MID has been avail able in Europe
since 1992 and in Japan since 1994, with no restriction
for snear.

Now I would like to turn to some questions that
the FDA had in ternms of the package insert.

One had to do with whether the warnings
currently in the package insert were sufficient to guide
the | aboratory into using the test.

We want to make it clear that nobody in this
room or in Gen-Probe or anywhere is suggesting that we
stop doing culture.

It is inperative that we do culture, not only to
defi ne mycobacterium other than tuberculosis, but also to
address susceptibility.

In fact, MID is a better test to help the
physi ci an make the diagnosis. It is not a stand al one.
| think the warning -- which is the first bullet there
and | am not going to read it -- is sufficient to do so.

The ot her question has to do with, are we being
sufficiently clear on restrictions in terns of who the

test shoul d be used, and when should it be the intended



use, which is inpatients suspected of having
t uber cul osi s.

There is an additional warning that says that
the test is not being used to diagnose patients or foll ow
patients through therapy. So, we are not |ooking for a
claimto do that.

Do we have sufficient information in the package
insert overall? Well, there is standard data i ncl uding
sensitivity and specificity, and we have broken that out
in the performance of the test from patients with snear-
positive as well as smear-negative speci nens.

Every | aboratorian can | ook at the package
insert and determ ne how the test perforns in those
popul ati ons of specinmens or patients.

There are data showi ng MID performance with
respect to increasing nunbers of specinmens. FDA has
spent a |lot of time asking us how the test perfornms wth
i ncreasi ng numbers of speci nens.

We don't believe we should tell the customer how
to practice medicine, but we can give himthe information
we have on how the test perfornms whether you have one,
two or nore specinmens.

Anot her question is, can a negative MID result

be interpreted without inhibition testing. The
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unequi vocal answer, in our mnds, is yes.

In this particular study, we had 71 patients
di agnosed with TB. There were 10 patients that were MID
negative and nine were tested for inhibition.

For two patients, all specinens were inhibitory,
and one of those patients only contributed a single
speci men.

That shoul d be sufficient information based al so
on the fact that the negative predictive value of MID for
snmear - negati ve speci mens or patients was 96.4 percent,
which is quite high, and culture, in fact, is not any
di fferent.

| f you have nore questions on inhibition after
Dr. Wbods or Dr. Catanzaro, | would be happy to answer
your questi ons.

What is the appropriate interpretation of an
MID- negati ve result for snear-negative specinens? This
is taken directly out of the package insert.

We didn't pick up M_tbMFD ribosomal RNA. That
coul d have been caused by a variety of things. Either
t he person doesn't have TB, there m ght be | ower nunbers
of TB in the presence or absence of nycobacterium ot her
t han tubercul osis, or there m ght be specinen inhibition.

Just like any other test, if you don't believe



the result and the physician really thinks that the

person has tubercul osis, get another specinmen and test

it. That is exactly what we have.

Can a single positive MID result, using the

criteria and the directions for use, be considered

definitive evidence for MID in all patient specinmens?

It is a clinical diagnostic. The physician

needs to di agnose or determ ne whether or not the patient

has TB.

The test can't do it.

Al'l we can do is give positive predictive val ues

and show, as you see the data up there, that in a snear-

positive patient, the positive predictive value is 100

percent.

current

In a smear-negative, it was 75 percent.
| would like to conclude by saying that the

package insert allows for the safe and effective

use of MID for its current clains.

Addition of clinical data with respect to snear-

specific information is all that is required for this

appl i cat

Dr. Kati

eval uati

di rector

ion.
MR. FRIEBERG. Thank you. OQur next speaker is
e Smth, who will report on the clinical
on and she will be followed up by Dr. Catanzaro.
DR. SM TH: Thank you. | am Katie Smth,
of clinical affairs at Gen-Probe. | would |ike
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to give you an overview of the clinical trial results to
support this expanded claimfor the MID test.

There has been enphasis on the key anal ysis and
data that we feel supports the expanded claim and al so
to address, in a little bit of detail, sone of the issues
t hat FDA has rai sed about the subm ssion of the clinical
data and its results.

To begin with, | would just like to give a
little background and set the stage for the design of the
trial and the data.

First of all, tuberculosis does remain a public
health problem despite the fact that at |east in the
United States the incidence has declined in the |ast four
years.

A rapid diagnosis of infectious patients is key
to rule-in and rule-out TB, so that they can be isol ated
or not, and treated or not.

In the past, AFP snmear and culture and, since
1995 when MID has become avail abl e, these have been the
three key | aboratory tests to help assess and eval uate a
suspi ci ous patient for tubercul osis.

However, these methods have limtations. The
specificity of snmear is not as good as we would like to

see it, because it will pick up every nycobacteria other
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t han tubercul osis.

The sensitivity of culture may vary fromlab to
| ab. Again, neither test is perfect.

Al so, there is an issue when the goal is rapid
di agnosis of TB and the time to result. The serum-snear
result is easily available within a day. However,
culture may not be available by any culture nmethod in
| ess than two weeks, if not up to three or four weeks.

Addi ti onal background that | would like to
provide you with is froma couple of literature
references that have cone out in the |ast couple of
years.

A presentation nade by the CDC at the Anerican
Thoracic International Conference in 1998 surveyed TB
cases between 1993 and 1996.

Of those 93,437, 13 percent, which is a
significant portion, were found to be culture negative.
They were TB positive, but m ssed by culture, in other
wor ds.

A nore recent article in The Lancet, which I
think was provided to the panel menbers by FDA, studied a
specific TB population in the San Francisco area, and
determ ned that 17 percent of those 1,500 cases were

snmear negative, although culture positive, were, nost



i nportant, determ ned clearly to be infectious.

So, to proceed to the MID clinical trials to
support this expanded claimfor smear negative speci nens
in patients, this was a nulti-center, prospective real-
time trial at seven individual sites, which were
geographically diverse, and also the proportion of
patients suspicious for TB varied widely fromsite to
site.

The study design was unique, in that it was
based upon an inproved approach for establishing a
clinical physician diagnosis of TB as an end point.

Prior studies with MID have | ooked at the
performance versus other | aboratory nethods such as
culture and snear.

This was an i nproved approach, since it
represented a conpilation of data and information
avai l able to the physician as they eval uate each
i ndi vi dual patient.

It also represents the real world of patient
eval uation for tuberculosis to date.

The study objectives were primarily to
characterize the performance of MID using the clinical
parameters of sensitivity, specificity, positive and

negative predictive val ue.



We al so wanted to bring the same neasure of
performance to smear in culture, using as an end point,
agai n, physician's final diagnosis of TB as the best
standard avail abl e.

The patient popul ati on was inportant and uni que.

It represented subjects across all sites who presented
with clinical suspicion of TB and who were not on
t her apy.

Clinical suspicion was based on radi ographic
findings, |aboratory test results such as culture and
snmear, and also a variety of clinical findings, including
signs and synptons, and a variety of risk factors --

i mmune status, whether the individual was foreign born,
and a variety of other risk factors.

These hel ped assure there would be a broad
spectrum of risk ranging fromlow to high in each site,
and t hroughout the whol e patient study popul ati on.

This flow chart represents the process by which
each individual patient at each site went, as they were
enrolled into the study.

Initially a patient presented at the
institution. They underwent an initial assessnent by the
enrolling or current physician.

At this tine, a chest X-ray and tuberculin skin
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test were taken, and determ nation was made as to whet her
t hat individual should be put into isolation or therapy.

If that patient net the enrollnment criteria,

i nclusion and exclusion for the study, they were
enrol |l ed, again based on a suspicion for TB, as defined
by the paraneters | just listed. Also, they were not on
t herapy at that tinme.

Addi tional information was gathered, clinical,
radi ographi ¢ and denographic information, and a clinical
suspicion of TB infection, based on a percentage rangi ng
fromzero to 100 percent, was established by the
physi ci an.

Respiratory speci nens were collected for snear
culture in MID. Because nycobacterium tubercul osis sheds
into the respiratory tract in an unpredictable manner,
nore than one speci men was collected from each pati ent
who was enrolled in the study.

That does represent current nmedical and clinical
practice. So, each individual in the study had one or up
to six specinmens that were collected during the course of
time they participated in the trial.

Wthin one to seven days, the MID and snear
results becane avail able, and then within two weeks, or

at patient discharge, culture results becane avail abl e
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for the first time, and additional followup clinical and
radi ographi ¢ data was obtai ned, and an updated physician
suspicion was established for that patient, that was
expressed as a percentage by the physician.

At three-nonths tinme, each patient was further
evaluated and final culture results were avail abl e,
follow-up clinical and radi ographic data was obtai ned.
Agai n, an updated suspicion of TB was established.

At the end of this period, a final patient
di agnosis was determ ned by the enrolling physician.

In order to ensure that the diagnosis at each
site and for each patient was not subject to a non-
uni form basis for diagnosis, because no witten
established criteria were provided or inposed upon the
sites, or the physicians who eval uated these patients, we
est abl i shed an expert panel process to standardi ze the
di agnosi s of TB.

The expert panel were independent of the
clinical trial, and they established criteria to either
rule in or rule out TB.

Each case that was part of the clinical trial
was eval uated by this expert panel.

Those that had a clear definition of probable

TB, or those that had one of not probable TB, were not



102 |

further evaluated by the panel.

However, those that were anbi guous or not clear,
according to these criteria established a priori, were
further evaluated by the panel.

As a result of this process, 299 cases did not
warrant further review panel review by our experts.

Forty cases, however, did.

This is significant, because it ensures that at
each site, for each patient, the establishnment of a
di agnosi s or suspicion of TB was uniform across all the
sites.

Very few patients or cases required further
eval uati on by the panel.

Based on all the patients enrolled in the study,
we determ ned that 339 were eval uable, and they
contri buted 834 speci nens.

Of these specinens, they were conpil ed of, or
consi sted of, both snear-positive and smear-negative
speci nens. The majority were snear-negative specinens.

This snmear by site -- one through seven or noted
by APG -- are the nunmber of patients and correspondi ng
speci nens contributed to the whole entire data set.

One of the issues that FDA is deliberating on is

t he portabititypoolability. Initially, all the specinens
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collected in a study, and according to the clinical
protocol, were tested fresh. That was our intent.

However, it was deternm ned after the study was
conpl eted, as we were conpiling and anal yzi ng the dat a,
that about a third or a little over a third of eval uable
speci nens required retesting.

The results obtained on those initially were not
scientifically acceptable or valid. So, we wanted to
recover those specinmens and the data fromthem

We did so by presenting a substudy, to establish
the answer to one question and that is, are the results
on MID test on fresh speci nens conparabl e or equival ent
to those specinens which were processed fromi sol ates,
frozen, rethawed and tested. |Is fresh equal to frozen.

If the answer is yes, that would allow us to
pool results in the MID test from fresh specinens with
t hose detected on frozen |ysates.

We conducted a series of analyses, which I wl]l
take a few mnutes to denonstrate to you. W detern ned
that frozen was equivalent to fresh

As a result, we retested specinmens that had been
stored frozen, and determ ned that they were conbi nabl e
or poolable with fresh. Therefore, the data set of 339

patients, 834 specinens, we felt were pool able, and those
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represent the patient assessnent popul ation to support
this claim

Now, to go into a little bit nore detail -- and
as | said, fresh and frozen specinmen results were pool ed
-- many of the results were based on an anal ysis by
Fi sher's exact test.

Initially, we |ooked at the data to determ ne
what was appropriate for an estimte of sensitivity,
since that was a clinical paraneter

Usi ng Fisher's exact test of P values detern ned
of .261, correspondingly, to address assay specificity,
we determ ned a P value of fresh versus frozen data of
. 491,

Neit her of these P values is significant, which
suggests there is not a significant difference between
fresh results and frozen results.

Agai n, this supports our efforts to pool the
data and to do analysis on the overall data set.

Furthernore, we wanted to | ook at subsets of the
data. In this case, we |ooked at only snmear-positive
speci mens.

We determ ned the sensitivity and specificity in
the fresh data set and the frozen data set, perfornmed a

Fi sher's exact test, and determ ned, again, that the p
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value for either of these estimates is not significant.
Therefore, fresh is equivalent to frozen.

The corollary of this, then, of course, is the
snmear - negati ve speci nen sides. Again, |ooking at
sensitivity in fresh, and specificity in fresh versus
frozen, the P values are not significant. The data is
pool abl e, | ook at the subset of snear-positive and snear-
negati ve speci mens.

Al'l of our analyses so far have been based on
conparing MID data with patient diagnosis. However, there
was interest on the part of FDA to |ook at these anal yses
to estimate pool ability using MID versus cul ture.

Al t hough this is not our end point or conparator
of choice, we did also elect to look at the data in a
simlar way.

In this case, each MID result, the first
speci men result from each patient, was eval uate versus
the first culture result. So, there were paired anal yses
bet ween MID and culture on the first specinmen from each
patient.

The right side shows the results show ng fresh
speci nens, 26 specinens, 26 patients. The left side is
the frozen sanpl es.

In this case, when we the analysis was done, the
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P val ues, again, were not significant. They were nuch
greater than .05. Therefore, again, this shows the
culture as a nmeasure of MID in these two subsets of
results. The data is not different and, therefore, is
pool abl e.

You can break this out further |ooking at snear-
snmear - positive versus snear-negative in the frozen data
set, smear-positive versus snmear-negative in the fresh
data set.

The P values are all either not significant or
they are nmuch greater than .05. Again, this extensive
further analysis shows that the data is pool abl e.

DR. CHARACHE: | amsorry, just to clarify this,
the cultures are the sanme? 1Is it a repeat question, or
are these different sanpl es?

MS. JONAS: This represents the first specinen
fromeach patient in the study, and the culture result,
the MID results conpared to the specinen, the first one
in the sequence of specinens that were collected from
each patient.

DR. CHARACHE: So, the culture criteria fromthe
left side and the right side are exactly the same. They
are the same cultures, but they are conpared to different

runs of the MID test? They have been frozen and run
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while they were still fresh.

MS. JONAS: Yes.

DR. CHARACHE: Thank you

MS. JONAS: So, the question that FDA put to all
of us is, can the pool of MID fromall sites be
consi dered rel evant to understandi ng whether MID is
clinically reliable.

We clearly feel that the answer to that is yes.
The data has been shown to be poolable by nultiple
met hods of analysis, conparing MID with patient
di agnosis, and also the culture results.

St andard statistical approaches have been taken,
Fisher's exact test and the McNemar's test. It is shown
both by patient analysis and speci nen anal ysi s.

Agai n, the package insert, indication for use or
i ntended use, is not directly intended for frozen assays,
but we do have a provision in there that frozen assays
could be tested if the | aboratory chooses to do so.

Now, to get into some of what we feel is the
pi votal data to support this expanded claim This slide
is the first one that is summarized in our package
insert, for showing the overall clinical trial results.

This represents, again, our evaluable patients

out of 339 patients across all study sites. This shows
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excel l ence performance characteristics for MID conpared
to patient diagnosis.

Sensitivity is 86 percent, specificity 97.8, a
very good positive predictive value and negative
predictive value. The confidence intervals for each are
shown i n parenthesis.

It is always of interest, further, to | ook at
positive predictive value, negative predictive value, as
a function of preval ence.

The top line is what negative predictive val ue
there is with preval ence. You can see that it hardly
changes at all, when used at a very, very high |evel.

As you | ook at positive predictive value, you
can see that at |ower prevalences it dips a bit, but not
measurably when it is determ ned for all the patients
across all the sites. It is actually fairly consi stent
across a wi de range of preval ence.

So, the follow ng chart shows the perfornmance
characteristics -- again, sensitivity, specificity, PPV
and NPV -- for the entire data set of 339 patients.

Here, one of our other goals was not only to
| ook at and describe that in this study for MID, but also
to see how it conpared to other standard tests, nanely,

snmear and culture, and what we defined in our study as
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conposite culture.

In this case, if any one of the two or three
cul ture nethods used by each site in the study was
positive, then that particular patient was determned to
be positive.

You can see, as you | ook down the col um of
sensitivity, that the sensitivity of MID is vastly better
than that of snear, very conparable to culture, or even
very conparable to conposite culture.

Specificity remains very high for all nmeasures.

PPV is done except for snmear, which is done in the other
three nmethods, and is shown here. Again, the negative
predictive value is essentially the sane.

I n conclusion, MID is very conparable to culture
in evaluating these neasures. Snmear is not quite as
good, particularly in sensitivity and positive predictive
val ue.

So, in our clinical trials of 339 patients, we
determ ned that there are 65 who are snear-positive and
the vast majority of this group was snear-negative, which
was 274.

So, given this, how does the performance of the
test, MID, conpare when you are |ooking at these sane

characteristics, but separately in the snmear-positive
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popul ati on of 65 conpared to snear-negative at 274.

Again, the sensitivity, specificity, PPV and NPV
are excellent in snear-positives as would be expect ed.
The snmear-negative, the sensitivity is a little bit
| ower, high specificity, good positive predictive val ue.

Anot her eval uation in support is to |ook at,
again, a snear-negative population, the 274 patients.

How does that MID sensitivity, which is |lower than snear-
positive, how does it conpare with the other standard
| aboratory test.

Well, it is very conparable to the mycobacteri al
cul ture nethods, very close to, if not conparable, even
though it is lower, as | said, in snear-negatives
conpared to snear-positives.

Agai n, the specificity is conparable across al
t hese nmethods. The positive predictive value is quite
good and the negative predictive value is very consistent
with MID relative to other cul ture nethods.

The ot her analysis, as Vivian Jonas nentioned,
was to |l ook at an evaluation of the perfornmance of the
sane neasures of the NPV in the MID tests versus patient
di agnosi s, we | ooked at only the first two sanpl es of
three or nore.

This was done on, not the total of 339, but
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approxi mately 260 of the patients, the criteria being
that they all had to contribute at | east three or nore
specinmens in order to do this analysis in a bal anced way.

As you can see, there is good sensitivity for
this whole conposition with the first specinmen. It is
optimzed with the first two sanples, increasing at three
or four specinens.

Specificity is very good across the first
sanpling. Positive predictive value is very good and
negative predictive value is very good.

The other analysis we wanted to see was
perfornmed by | ogistic regression analysis of up to 18
different paraneters which reflected on every patient in
the trial, across all seven sites.

This was to determ ne which factor of 18, either
considered individually or in conmbination with MID, was
t he nost predictive of tubercul osis.

These factors were then ordered when an odds
ratio was determned fromlow to high, and a P val ue was
al so calculated to determne if there was any difference.

If an odds ratio for any one of these factors
was 1.000, it would indicate that that result provided no
nore i nformation than not having that result.

| f the odds ratio was 500, in the case of MID
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hi gher than 13, that suggested that it was predictive of
prognostic val ues, when the diagnosis of NPV was 513
times, by having that information or not having that.

So, by far, this says that MID has trenmendous
predictive value for tubercul osis and ranks with the
clinical and diagnostic paraneters.

So, in conclusion, the data that we have shown
you, all patients conbi ned, or broken down by snear
positive or snear negative, shows that the perfornmance,
as reflected by typical and inportant clinical
characteristics, such as sensitivity and specificity, is
excel | ent.

Al t hough the smear-negative sensitivity is
slightly |lower than snear-positive, we have shown in our
study, as nentioned by M. Frieberg in his introduction,
t hat of those patients who had TB and were snear
negative, MID picked up 18 out of 27, or 67 percent of
this popul ation, which is a significant contribution in
t he assessnent and diagnosis of TB in this study
popul ati on.

This is another way to depict how each of these
three methods -- MID, culture and snear -- pick up TB in
that group of 71 patients shown in the study to have TB.

Again, the 18 that | noted is expressed here.
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They were picked up by MID and culture but not at all by
snear .

Forty-two were picked up by all three nethods.
There is one that is unique in being detected by MID and
smear and one by snear and culture. There are five that
only culture picked out, and four in that total set of 71
were not detected by any of the three nethods.

Ot her points to make that are inportant is that
MID perfornmance does exceed snmear and is conparable to
culture.

Al'l of the anal yses that we have shown you
today, and in others that were submtted clearly show
this over and over again.

This is just at the base snear or culture, for
that matter, but the data clearly show that the
popul ati on consi sted of both snmear-positive and snear -
negative patients and specinens, the large mpjority of
whi ch were snmear negative.

Anot her consideration is the contribution of MID
relative to the snear and culture for obtaining a rapid
di agnosi s, since that is an inportant factor in
eval uating a popul ation of patients, especially for TB.

Wthin our study, MID results were obtained in a

day or less. As | nentioned in ny introduction, that is
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what is conmmonly expected for snear.

However, culture, because of the difficulty of
growi ng nycobacterium tubercul osis, takes at |east two
weeks and often three or four.

So, there is a contribution in the speed to
result as well as the accuracy.

Overall, the performance of MID shows that it is
safe and effective for snear-negative patients and
speci nens. O those shown in the study to have TB --
which was 71 -- 61 out of 71 that were TB positive were
shown and detected by MID.

Of the remaining 268, 262 were shown to be
negative by MID. This clearly shows that this is safe
and effective for snear-negative patients and their
associ at ed speci nens.

MID is plainly robust. W have eval uated the
data by conparing MID with a new standard pati ent
recognition diagnosis of TB. W have also ook at it by
a nore traditional nycobacterial standard of culture.
The performance characteristics remain the sane.

I n addition, we have | ooked at it by conparing
it on a patient basis, considering the results of al
speci nens obtained fromall patients.

We have | ooked at it on a per-specinmen basis,
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and we have | ooked at each of those subsets based on
patient diagnosis and culture. Again, the perfornmance
continues to conme out the same, as assessed by clinical
sensitivity, specificity, positive and negative
predictive val ues.

Agai n, while we have shown features in MID that
suggest it could better in terns of smear, we are not
intending it to be a repl acenent.

Snmear clearly is inportant to continue to
nmeasure, to estimate the degree of infectiousness.
Culture is also intended to be continued and al ways w ||
be, because it is inportant to | ook at mycobacteri al
susceptibility, which only culture will provide.

MID, then, is an inmportant adjunctive test in
the rapid diagnosis of TB. W feel that the data from
this clinical trial does clearly support the expanded
claimfor smear-negative as well as snmear-positive
patients.

MR. FRIEBERG. The final presentation is by
Dr. Catanzaro.

DR. CATANZARO. Gen-Probe has asked ne to cone
today to nake a few coments in response to sonme specific
guestions that were raised either by FDA or by

t hensel ves.
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To begin with, tuberculosis diagnhosis is
obvi ously a conplex process. Clinicians typically bring
together all the information that is available --
hi story, physical, imging of various sorts, |aboratory
and public health information.

Not all of this information is available at the
sane tinme. It is an iterative process. You continue to
review the data that is avail able, that has been
provi ded, and make a reassessnent.

| think we saw that in the process that Katie
Smith has provided, continuing to update the suspicion of
t uber cul osi s.

Cbvi ously, particular for this panel, there is a
t renendous enphasis on the | aboratory. Clinicians and
| aboratorians are well aware of both the strengths and
the limtations of diagnostic tests, the snear and the
culture, and have |learned to utilize that information and
incorporate it along with the rest of the diagnostic
process.

As you well know, it takes many organisns for
themto be visualized on the snear, even with the P
testing. It is only about 55 percent positive, and the
specificity range is quite different frominstitution to

institution.
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In sone centers, five to ten percent of the
snears detect the tuberculosis. |In other centers, it can
go up to 50 percent.

Culture is frequently felt by many --
particularly | aboratorians -- to be the gold standard,
and yet, it requires 100 organisnms per m in one col ony
to be seen.

CDC, in their listing of verified cases of
tubercul osis repeatedly finds that perhaps 85 or 90
percent of identified patients are culture positive, so
the sensitivity is near 100 percent.

Recently, there has been quite a bit of
i nformati on suggesting that occasionally false positives
occur.

So, all the tests have sonme degree of
sensitivity, some degree of specificity. W have heard,
thus far, a fairly extensive presentation of the
sensitivity and sensitivity of the MID.

| think it is appropriate to put it in context,
because as | said, it is a conplex diagnosis.

So, the clinical exam has maybe 50 to 60 percent
sensitivity, the specificity varies quite substantially,
particularly with the experience of the clinician.

Chest X-rays and various studi es range from 50
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to 75 percent sensitivity, specificity is 60 to 80
percent .

The AFP snmear, which we have a | ot of interest
in, is shown in the next slide. The aspects of the
performance of the AFB snear in this particular were the
sane as for the culture, in this particular study.

So, when we put it in context, then, we have to
consider all of these things in establishing a clinical
di agnosi s of tubercul osis.

There are two points in particular that I would
like to address. That is, looking at the data in two
di fferent ways.

When patients do not have a diagnosis of
tubercul osis, the false positives for MID, there were, in
fact, six out of 268 cases.

| think it is inportant to recognize that in
none of those false positives, could the false positive
be returned when the sane speci nen was tested again,
suggesting that there could be | aboratory errors.

| think it is worthwhile to consider, what are
the potential adverse or down side effects of these false
positives.

Pati ents woul d be unnecessarily -- there woul d

be unnecessary contact eval uations performed potentially
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in these six cases, and potentially, these six cases
coul d be unnecessarily exposed to anti-tubercul osis
medi cati ons.

So, this is the kind of harmthat m ght occur
with those six false positives.

Looking at the other side of the coin, as it
were, again starting with the set of patients who did not
have tubercul osis, 21 of those individuals had a false
positive snear.

The potential benefits of MID in these patients
woul d have been to avoid potential unnecessary contact
eval uati ons, and avoid unnecessary exposure to anti -

t ubercul osi s nedi cati ons, so, six versus 21

The patients who had tuberculosis, on the other
hand, | ooking at false negatives first, with the MID
this occurred in 10 of the 71 cases in this study, who
had a final analysis and diagnosis of tubercul osis.

Five of those 10 patients were, in fact,
negative on culture. They were anmong the cl ass of
cul ture-negative tubercul osis.

Two of the patients had sanples that had
i nhibitors, and one of these 10 was actually positive by
AFB snear .

What are the potential adverse or downside
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occurrences fromthese fal se negatives? WelIl, we have
potential transm ssion of tuberculosis to these cases. It
could be a source of tuberculosis transm ssion.

| woul d point out that the number is 10, and
that all but one of those was snear-negative cases.

On the other side, if you |look at patients who
had tubercul osis, the true positives with MID, 61 of the
71 patients had TB. Twenty-seven of those were negative
on the AFB snear.

So, the potential benefit of using MID in these
cases was to avoid the potential transm ssion of
tuberculosis in these 27 cases that were snear-negative
cases, and the potential benefit of starting effective
anti-tubercul osis therapy earlier, interrupting
transm ssion and starting patients on their way to care.

The ot her potential benefit of the MID is one of
the ruling out tuberculosis. Patients obviously come to
t he hospital because they are sick, and not because they
are worried that they may have TB. Those patients
obvi ously have sonmething wong with them

This is the distribution of the other diagnoses
that were established in the cases. The mpjority, this
number is 72, 71 had tuberculosis. The rest had

i nfecti ons other than tubercul osis.
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| want to draw your attention to the 27 who had,
in fact, pulnonary neoplasm | think MID offers sone
cl ear advantages to these individuals. They can have the
correct diagnosis established a bit nore pronptly perhaps
if MIDis used to nake a rapid diagnosis or a rapid
ruling out factor in these patients.

Finally, I would like to give a little bit of
attention to the problens in defining the clinical
suspi ci on of tubercul osis.

This is a rather difficult task. | know that
there is some focus on this, both in this trial and in
the use of the rapid diagnostic test.

CDC has done quite a bit of work in this area,
identifying epidem ologic risk factors, to focus
clinicians' attention on the |ikelihood of a particul ar
i ndi vi dual being at risk for having active tubercul osis.

This isn't the sane at all as establishing the
clinical definition and |ikelihood of tuberculosis. The
i kel'i hood of tuberculosis requires the assim|lation of
the points that | have already nentioned.

There was a workshop on exam ning the issue of
what is the appropriate use of rapid diagnostic tests for
t uber cul osi s.

At that workshop held in San Di ego, 120 experts
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in TB were brought together to consider this point.

They felt that it was inportant to focus the
rapi d di agnostic test on patients who were suspected of
havi ng tubercul osis, but were unable to come up with any
specific definition of how to define the risk of TB and
t he suspicion of TB, which then had a high |ikelihood of
t uber cul osi s.

We have a situation that is kind of awkward.
Clinicians clearly know what a TB suspect is, they
clearly know what a highly suspicious case of
tuberculosis is, but no one seens to be able to define
that very well.

In fact, when we brought together a group of
clinical investigators to undertake the clinical trial
t hat was presented a few nm nutes ago, that happened after
t he wor kshop.

One of the inportant points that we tried to do
was to bring the clinicians together, to focus in on
patients who were suspected of having tubercul osis.

As | said, we were unable to cone up with a
definition. In fact, CDCis currently conducting a
utility trial and is having simlar probl ens.

So, doctors know the diagnosis of tubercul osis,

and this test will be adjunct to the other nmeasures that
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have been identified -- history and physical, X-ray,

| aboratory, public health -- all of that comes together
with the MID acting as an adjunct that can be used at
various steps along the way. Thank you for your
attention.

MR. FRIEBERG. To concl ude, the purpose of our
application is to add the five words to the intended use.

Addressing Tony's |l ast point, we have a current
approved use for patients suspected of having
tubercul osis. W do not request that any change be nmde
to that.

We would like to reiterate that this is
adj unctive to other tests. The sensitivity and
specificity of the product has been denonstrated by
patient diagnosis. W believe that is the best nethod of
proof in this particul ar case.

We have addressed | abeling warnings for the
expanded use, along with data in the proposed package
inserts, which you have all received.

Therefore, we believe we have addressed the FDA
issues to modify this particular intended use, adding
snear-negative data to the package insert, so that we
have used sufficient, |east burdensone clinical

eval uati on methods to bring this before you. Thank you.
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DR. CHARACHE: Questions for the sponsor?

DR. O BRIEN: Maybe | should introduce nyself,
since I wasn't here this norning. | amRick OBrien. |
am head of the research and evaluation branch in the TB
di vision of CDC in Atlanta.

In the spirit of full disclosure, | should
mention that staff in our branch have been involved wth
Gen- Probe in several studies, one conpleted and one just
bei ng undertaken and one still in the discussion stage,
for which Gen-Probe will be providing and has provided
the test kits.

| have not been involved nyself, directly, with
the conpany with these discussions or in planning the
studies. These facts were disclosed to FDA before | cane
on the panel.

M. Frieberg, you nentioned that 18 patients who
were snmear negative and MID positive could have been nore
efficiently diagnosed and treated nore properly, had the
test been even used.

| assunme you have information -- maybe you have
it available -- but how many of those 18 patients
actually did have presunptive treatnent begun prior to
the culture results being avail abl e?

Frequently, patients with negative smears have a
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sufficiently high clinical index of suspicion to have
presunptive treatnent begun.

That m ght be of interest in determ ning whether
or not your suggestion is correct.

DR. CATANZARGC: | don't have the specific
results, but I want to point out that the MID results
were never available to the clinicians.

So, all clinical judgenments were made a priori,
wi t hout that information.

Further, as was pointed out by one of the
speakers already, there is a great tendency -- in fact,
in this study, there was a great tendency for the MID to
be consi derably nmore accurate than the institutional of
chenot herapy for active tubercul osis.

VWhile I don't have an accurate answer in
nunbers, maybe we can pull that out.

MR. FRIEBERG It was not avail abl e.

DR. CATANZARO It is not available, it was not
a factor.

DR. OBRIEN:. M question was -- and the data
are in your data set, or at |least they are on the
conm ssion evaluation forns. How many of those 18
patients had presunptive treatnment initiated, even though

t hey were snmear negative.



126 |

How qui ck were the clinicians in these sites at
begi nning treatnment for snmear-negative patients, which is
done?

MR. FRIEBERG. Gail Wods is suggesting she
shoul d address that.

DR. WOODS: My nane is Gail Wods. | amat the
Uni versity of Texas Medical Center in Gal veston.
honest|ly cannot address your particular question with
regard to this particular data set.

| can tell you that, in an article, in a study
that we perforned after the clinical trials were
conpl eted, and the data had been published, we | ooked at
| believe it was 1,004 specinmens fromclose to 500
patients. | don't remenber the exact nunbers.

Anyway, there were 22 patients in that group,
all of whom | guess | should say were Texas State
of fenders. We wanted to focus on that particul ar
popul ati on of patients because they are at particularly
high risk of TB, being in an encl osed environnent, m ght
benefit fromthe results, although they did not get the
results.

The bottomline is, of the 22 patients, 10 of
them were snmear positive and 12 of them were snear

negative. Several of those snear-negative patients were
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out pati ents.

In the inpatient group, | |ooked at the charts
and, in two of those patients, it would have nmade a very
significant difference had that result been avail abl e.

They were HI V-infected patients. One of the
patients -- both were snear negative. The first specinen
from each patient was MID positive.

One of the patients was started on therapy a
coupl e of days after the sputum speci nen had been
coll ected. Regardless of being started on therapy, they
were not convinced enough that the patient had TB to just
| eave it at that. They had to do an invasive procedure.

In the other patient, they did not anti-
tubercul ar therapy. So, he went for | believe it was
about two weeks without therapy.

In one patient, it was a m ni num of $12, 000
hospital costs, not including physicians, and the other
patient, a mninmum of $22, 000.

At least in our particular situation, | think
that those -- they are isolated cases, but | think they
can justify, at least for our population, that in those
types of situations the test would have been very
val uabl e.

DR. EDELSTEIN: Dr. Wods, nmay | ask a questi on,
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while we are bringing up costs? | seemto recall in your
study that there were several people who had fal se
positive actions as well.

DR. WOODS: This is true.

DR. EDELSTEIN: What was the cost associ at ed
with that?

DR. EDELSTEIN: As | think | said, but let ne
make it perfectly clear, the physician did not get the
MID results. So, therefore, there was no cost
associ at ed.

| want to address these fal se positives.

MR. FRIEBERG: W really shouldn't be addressing

costs.

DR. WOODS: | know, and | apol ogi ze.

DR. CHARACHE: Let's hold this for just a
moment. | think the issue of the false positives is a

very real consideration. How we address that, if we have
it come forward through the overall panel discussion, it
is | abel ed here as a cost, but the whole issue of false
positives, | think, will have to be thought about and we
may have our discussions follow ng the sponsors based on
t hat .

MR. FRIEBERG We want to nmke sure that the

issue is fully addressed, but it sounded |ike he was
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asking a practice of nedicine question. |Is it useful?
That is not a safety and efficacy question.

DR. CHARACHE: This question, where the
| aboratory's responsibility begins and ends, and where
the clinician's responsibility begins and ends, | think
we do have to ask a couple of questions about it, because
t hat has been an enphasis of nmultiple people fromthe
sponsor's group.

Here, | think you had a very specific question
in terns of the results of a false positive. Can we pick
that up as we talk about false positives, and then we can
tal k about the positive predictive value in your
institution versus others? Wuld that be all right?

DR. EDELSTEIN: That is fine.

DR. CHARACHE: Any ot her questions from other
peopl e now, of this panel?

DR. OBRIEN:. | don't knowif it is a question
or a coment.

DR. CHARACHE: No, comments will be later. |
would like to ask for a further clarification of the
separation that has been drawn between the clinician's
responsibility to establish a diagnosis and the role of a
m crobi ol ogy device in assisting in that decision nmaking.

| think here, I would specifically ask if | am
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under st andi ng the concept being presented, that the

| aborat ory does or does not have the responsibility to
select a test, or performa test, based on whether it is
appropriate for the population at that institution.

Are we saying that only the clinician can make
t hat decision, or what are we saying?

MR. FRIEBERG. | don't think we are changing
anything at all. Whether or not our TB test is run now,
with smear positive or smear negative, that decision
maki ng process is in place. W are not changing it. By
addi ng snear negative, we are not changing the practice.

DR. CHARACHE: | think there is a perspective
that the interpretation of a | aboratory test, that any
| aboratory that perforns a test should be prepared to
expl ain what that test neans.

If they can't assist the clinician in
under st andi ng the neaning of the test, they shouldn't be
performing it. Do we have any di sagreenent on this?

Then anot her related question is that, if the
preval ence of the given disease doesn't warrant the
testing in that |aboratory, is it the responsibility of
the | aboratorian to say that this test should not be
perforned, or does the clinician have the responsibility

to say, | want it done anyway.
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| am not sure where you are saying the practice
of medicine and the practice of |aboratory science, in
all targeted patients, merge or separate or exactly what
you are sayi ng here.

MR. FRIEBERG. | believe that is the regulatory
side. We try toregulate it by statenents in the package
insert, but | don't see that that would be respected in
the field. That is not sonething that is regul ated.

DR. CHARACHE: That pertains to safety and
ef ficacy.

DR. CATANZARGC: | ama clinician, obviously, and
maybe that is the problem here, having the clinician
stick his nose into the |aboratory.

| think there is a great deal to be gained by
clinicians and | aboratories working together. | think
that all populations, patients are inportant as well.

It is certainly possible, on a clinical basis,
to define, froma whole set of patients, the small set
that has a high incidence of tubercul osis and the |arger
set that has | ower incidence.

| think the | aboratorians and the clinicians
shoul d work together, is number one.

Nurmber two is that CDC is fanous for maki ng nmany

gui delines that help clinicians and | aboratorians work



132 |

t oget her.

VWil e the comments are made that FDA doesn't
have the responsibility, clearly, CDC does, and has
exercised it regularly, in conjunction with the Anmerican
Thoracic Society. | think that is an appropriate place
for these kinds of judgenments to be nmde.

MR. FRIEBERG. We can hear from Dr. Wods on the
subj ect as well.

DR. WOODS: | would like to second what
Dr. Catanzaro just said. | truly believe that the
| aborat ori es and physicians should work together. That
is the way it has always been with ny | aboratory.

| agree with what you said, that if the
i nci dence prevalence in a particular place -- and we
could pick on any particular state, and there are several
where the prevalence is quite |ow -- perhaps the
| aboratory director decides that it is not cost effective
to offer the test in that particular institution.

Well, maybe there is a particular patient in
whom tubercul osis is suspected and a clinician feels very
strongly that he or she would |ike that test.

| think if it were ne and the clinician were
comng to ne to say this, | would feel obligated to send

that out to have it done.
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| have been told this by many clinicians, when
they are nad at me because we don't do what they want, |
am not there taking care of that patient. It is not
going to be ny responsibility if the die, and bl ah, blah,
bl ah.

| do feel very obligated -- that is a true
statenent. | amnot there taking care of that patient.
Therefore, | respect their opinion. |If they feel very

strongly that this is what needs to be done, unless it is
a totally absurd thing, which occasionally happens, and |
can't talk themout of it, that is what we would do.

DR. GUTMAN:. | agree with Dr. Frieberg, when he
suggests that our purview does not involve the practice
of | aboratory nedicine or the practice of clinical
medi ci ne.

| perhaps disagree with himon the notion that
the | abeling issues are not relevant to making sure that
the product is effective and safe, so that it can be used

i n what ever appropriate |aboratory or clinical practice.

We certainly -- as you will see fromthe
guestions the FDA proposed -- are concerned with how to
| abel a product like this, to make sure that people

practicing in various ways, both |aboratorians and

clinicians, hopefully working together but not always
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wor ki ng together, will be able to understand and use the
devi ce.

DR. CHARACHE: | also was not making a break
bet ween those who carry a stethoscope and those who
don't. | think you will find a nunmber of |aboratory
directors here, including me, who also carry a
st et hoscope. We are not making that break.

| was really thinking in terms of safety and
efficacy and how that gets translated into saying that
t he person who orders the test knows how to use it,
because we know that that is not necessarily the case.

DR. SMTH: | just wanted to make one ot her
comment to address your question, Dr. Charache, and that
is the study design was such that at each site there were
co-investigators or co-study directors, one conm ng from
the clinical side and one comng fromthe | aboratory
si de.

So, there was the collaboration in the study and
conduct of our trial just like Dr. Catanzaro and Wods
wer e describing their experiences.

DR. CHARACHE: While you are up, | have a
guestion for you, and then | will try to elicit other
guesti ons.

You showed the sensitivity of the frozen versus
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the fresh panel. | did just a little bit of quick
cal cul ati ons.

It | ooked to me as though the positive
predictive value was not the same. | wonder if you could
tell us about the positive predictive val ue about the

smear negati ves.

DR. SM TH: | think there is a little | ess
performance overall in that particul ar paraneter,
relative to that. It is alittle bit lower in the frozen

set versus fresh.

DR. CHARACHE: This is what | cal cul ated; that
there was not a lot of positive predictive val ues.

DR. SM TH: So, that would suggest that there
are nore false positives in the frozen set. The best
that we can ascribe that to would be the additional
handl i ng of the specinmens, in terns of processing them
after they are stored, frozen, thawed and retested, that
there may have been sonme contan nation that was
i ntroduced.

DR. CHARACHE: | think this may be of interest,
because the whol e issue of contam nation is very
inportant if you are going to nmerge the frozen and the
fresh, when it conmes to the culture negatives.

| am focusing on the culture negatives. Mich of
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the data, the mpjority of the data was positives and
negatives. | amtrying to pull out of that, that which
pertains to the snear negatives. That is what we have to
addr ess.

It would be very interesting to know what the
positive predictive value changes were in those.

DR. SMTH: Again, it wasn't the vast nmajority
that did undergo that change or that handling dilemma or
pr obl ens.

DR. CHARACHE: Maybe we could just get a | ook at
it. That is one of our questions, which is, can they be
pool ed. \When predictive value changes, that raises a
guesti on.

MR. CHEN: | am Dafeng Chen, a statistician from
Gen- Probe. You said that positive predictive value -- we
have done many, many analysis. W have used the first
specinmen, the first two specinens. W used culture as
the reference test and patient diagnosis. | don't know
whi ch nunmbers you used.

DR. CHARACHE: The one that was just presented.

That was the culture. It was the same culture with the
test run twice, so you had the solid data base to conpare
it to.

MR. CHEN: For snear negative.
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DR. CHARACHE: Yes, that is what | am asking.
Ot her questions for the sponsor?

DR. EDELSTEIN: | have several questions about
the poolability of the data, and the fresh/frozen, and
trying to validate this approach and anal yzi ng the
speci nens that have been frozen for, | think, about a
year before they were retested.

You performed a study in which you conpared test
sensitivity and specificity on a different popul ation,
usi ng sanples that had been stored for seven, ten, up to
30 days before re-anal ysis.

In the conparison, between the fresh anal ysis
and the 30-day analysis, the specificity of the test
decreased from 96 percent to 88 percent.

What | would like -- and | have sonme questi ons,
nunber one, about the significance of that change, and |
think it mght be that the appropriate statistic to use
for that set is the McNemar EMR anal ysis, which |I haven't
seen, because | haven't seen that. | would like to know
whi ch ones changed.

The second question is, how were the specinens
stored at all of the study sites for that one-year
period? Were they stored in phosphate freezers? Wre

t hey stored under constant nonitoring? Ws there



138 |

docunentation that there were no thaws that occurred
during shipment, all those sorts of questions.

MS. JONAS: [|n answer to your question, how the
speci nens were stored, they were stored at -70 at GCen-
Probe, so they were not stored at the individual sites.

The testing was conpl eted, we got shipnments of
themin house. W stored them at Gen-Probe, and all them
are under constant nonitoring alarm systens and
everything, so no, there was no freeze/thaw.

DR. EDELSTEIN: How were they stored at the
study sites before they were sent to Gen-Probe?

MS. JONAS: They were aliquotted into -- they
remained in the lysing tube and they were stored at -70
t he whole tine.

MR. FRIEBERG -20 to -70.

DR. EDELSTEIN: For those that were stored at -
20, were those freezers nonitored?

MS. JONAS: At the sites, yes. It was a short
tinme.

DR. EDELSTEIN: Can you provide ne with the EMR
McNemar anal ysis of that data set, please?

MR. CHEN: We have conducted analysis to show
that there was no difference between the fresh and

frozen. The P value is slightly below .85 for fresh
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versus frozen.

DR. CHARACHE: Any ot her questions?

DR. VEINSTEIN: | want to go back to preval ence
of disease. At our hospital, between 1993 and 1998, the
preval ence of TB was 3.6 percent.

At the East Orange VA Medical Center, in a nore
urban environnment, the preval ence during that same period
was 3.1 percent.

When | | ook at your graph, page V-7, book 3, ny
concern i s what happens to the positive predictive val ue
when you are in an institution with preval ence that is
wel | below five percent.

It | ooks to nme, based on the graph, that one out
of every three positives would be a false positive.

DR. CATANZARG: | think you know that we are not
suggesting that we use it at any institution, rather that
we use the test for patients who are suspected of having
t uber cul osi s.

At our nedical center, if you sinply nonitor the
i ncidence of positive cultures that are sent to the
| aboratory, it is about eight percent. It is alittle
bit higher than yours, but it is still rather | ow,
certainly conpared to incidence of tuberculosis in

patients who were enrolled in studies.
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This is where clinical judgenment cones into
play. Certainly, as the preval ence goes up, the positive
predictive value inproves. That is where physicians play
arole. |If you test a whole city, you are going to get a
| ot of false positives. W certainly don't want that.

You are absolutely right. No matter what curve
you work with, as you have this decrease, the val ue
changes.

MR. FRIEBERG. We are not suggesting that we
shoul d publish preval ence everywhere.

DR. VEINSTEIN. M concern is that, if you use
the test as you are proposing to use the test, w thout
provi di ng any guidelines in your package insert, sone
i nformati on about preval ence, there are going to be
institutions that may use this test in a way that wll
cause one out of every three patients, in our exanple, to
be treated erroneously.

DR. CATANZARO. That was the purpose of ny
presentation, to discuss the difficulty in comng up with
specific guidelines for how to di agnose tubercul osis.

CDC, MNFS-ATS and ot hers have worked quite hard
and have not been able to do that. We don't think we can
do that in the package insert.

DR. CHARACHE: | think we should proceed with
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the FDA, and ask the sponsors to remain, so we can ask
guestions later, too.

AGENDA | TEM  FDA Presentati on.

DR. SIMONE: Hi, ny nane is Patty Sinmone. |
have been asked to briefly review the inpact of NAA
testing on TB treatnent and control prograns.

Briefly, the role of the smear in TB control is
that we use the snmear to influence our clinical suspicion
of tuberculosis. W use it to help decide on the
probability of infectiousness, and we also use it to
indicate the response to the patient's therapy.

Culture is used -- a positive culture nearly
al ways confirns a diagnosis of tuberculosis, but you can
have a fal se positive culture, just |like you can have
fal se positive other things.

In different | aboratories, the range is from one
percent up to maybe ei ght percent, for an average of four
percent false positive cultures.

A negative culture does not preclude the
di agnosi s of tuberculosis, as we have heard earlier.

Positive culture allows susceptibility testing.

Also, it may show the growth of other nycobacteria which
will give an alternative diagnosis, and cultures are also

used to foll ow response to therapy.
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I n our current MIB control, a TB suspect is
reported to the health departnent. The ratio of suspects
to cases can vary quite a bit across the United States,
anywhere fromtwo to one up to six or even nore to one,
in different parts of the United States.

based on the report, a contact investigation is
initiated, nearly always for snear-positive patients, and
sone health departnents do not begin initiating this with
patients who are snear negative. Further diagnostic
testing is perfornmed and then treatnment is started.

The TB case is confirnmed either by a positive
culture or, if there were TB signs and synptons present
that inprove with treatnment. So, either of those two
things will usually go into the diagnosis of TB.

The third practice in infection control is that
TB isolation is initiated based on a variety of things --
synptons, snear, clinical presentation.

The criteria for an initiation of isolation
varies greatly, by the prevalence of TB and TB ri sk
factors in a community, the type of facility, isolation
capacity, et cetera.

In sonme parts of the country, there may be as
many as 20 to 1 patients isolated than actually had

tuberculosis and in others it is nmnuch | ower.
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TB isolation is discontinued either when TB is
rul ed out -- usually when we have three negative snears
and anot her di agnosis or explanation for the clinical
syndronme. In this case, we do it after a m ninmum of three
days.

If the patient is actually confirmed to be a TB
case, isolation is discontinued when the patient shows
adequate clinical response, including negative snmears and
clinical response to treatnent.

This may take up to two weeks. However,
patients are often discharged home earlier when they
beconme seresnear negative at the hospital.

When we have our initial results of our
eval uation, a snmear positive result will trigger a
contact investigation, which will trigger the start of
treatnment, and isolation is either initiated if it hasn't
been done, or continue to be initiated, based on a
clinical diagnosis.

A snmear-negative result initially may instigate
a contact investigation, although many health departnents
wait until the culture has been done, in snear-negative
cases.

Treatment may be started if clinical suspicion

is high, and isolation is usually not continued if it was
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started initially, when the patient becones snear-
negati ve.

Once we have the culture results, a snear-
positive, culture-positive patient, the contact
investigation is conpleted by the health departnment and
we need to ensure that the patient conpletes the full
course of treatnent.

If the patient is smear-negative and culture
positive, then if we haven't already done a contact
i nvestigation, we nmay do so, and we need to ensure that
the patient conpletes the full course of treatnent.

If the patient is found to be snear negative and
culture negative, the contact investigation usually is
not done, because the likelihood of infectious disease is
really low at this tine.

The treatnment is continued if there is clinical
i nprovenent. It nmay be stopped if there is no clinical
i nprovenent, or it may be nodified to deal with a
particul ar infection rather than TB.

What woul d be the inpact of a 100 percent
i ncidence of infectious disease. |If you have a patient
who is smear positive and NAA positive, these are the
basically the patients who are potentially infectious

with TB, we basically have no inpact, because we were
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already going to treat this patient, put himin
i solation, and start a contact investigation.

If we have a patient who is snear positive and
NAA negative -- for exanple, patients who have non-
tubercul ar kinds of bacterial disease -- an NAA test may
prevent or reduce unnecessary contact investigations,
unnecessary patient treatnment or unnecessary TB
i sol ati on.

| know we are not supposed to tal k about cost,
but these are all very costly and resource-intensive
activities, and basically this covers that.

If a patient is smear negative but NAA positive
-- that is, they have TB but nmaybe it is |ess infectious
-- an NAA test may help reduce delays in the initiation
of therapy for patients who were snear-negative, when
there was |ow clinical suspicion. |If there was high
clinical suspicion, that therapy woul d have been started
anyway.

If there is a patient who is snmear negative and
NAA negative -- that is, if their culture was al so
negative -- if we had a high suspicion of TB, we nay
consider a therapeutic trial. |[If we had | ow suspicion of
TB, then we would nost likely to consider an alternative

di agnosi s.
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What are the inplications of a false positive
result in TB prevention or control. |If there is a false
positive NAA test in a patient who is snear negative, it
may make the clinician start treatnent they may not have
started otherwise. It may instigate sonme contact
i nvestigations that may not have been done ot herw se.

Agai n, false positive NAA test, and a snear
positive patients, then some unnecessary contact
i nvestigation may be done, although many woul d al ready be
shoul d started anyway, sone unnecessary isolation would
have been done. This is very simlar to clinical
practice that is currently done.

In a snmear-negative patient, if you have a false
negative NAA result, there would basically be no inpact
if there was |l ow clinical suspicion.

However, if there was high clinical suspicion,
it mght influence you to delay therapy.

If the patient is smear positive and has a false
negative NAA result, this may delay treatnment, contact
i nvestigation and isolation that the clinician my have
started having not had fal se negative results.

| just wanted to briefly review some of the
rel evant issues in TB control. The first is that TB

already is decreasing at a very creditable rate of at
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| east five or six percent per year. This, of course,
will affect the positive predictive value of a test, when
the incidence goes down.

Al so, it reduces clinical expertise, and nmakes
the interpretation and conpl ex deci si on maki ng nuch nore
difficult.

It al so reduces | aboratory expertise and
proficiency, if there are fewer specinmens being
processed.

The final thought froma public health
standpoint is that we have |evel or reduced federal
funding for TB prevention and control, and we al ways nust
be | ooking for things that are cost effective -- not just
hel pful, but cost effective, because we have | ess funding
to take care of the problem

MS. SHIVELY: | would like to thank Dr. Sinone
for comng to talk to us this norning. | amthe next
presenter for the FDA's part this afternoon

Before we get started, | would like to thank the
ot her menbers of the review teamfor this PMA suppl enent
appl i cati on.

Also I would like to thank the sponsor for the
presentations and the information that was presented, the

clinical study design and the application.
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As M. Frieberg pointed out, this is a PMA
suppl ement application for a new i ntended use fof a |

devi ce. As such, FDA considers this to be a

signi ficant yubm-tted change to the product that is already |
commerci al ly avail abl e.

This afternoon, we are going to focus on the
study design, the data, the applicant's data anal yseis, |
along with statistical considerations for those
anal ysets. |

We consi der the evidence fromthe sponsor to be
i nportant for determning the effectiveness of the MID
for this new proposed intended use.

Also, we feel that it is inportant to identify
patient popul ations for use for the MID and to indicate
and, if necessary, contraindicate for harm

Al so, the evidence provided by the applicant is
necessary to have adequate understanding of the product's
performance with its new i ntended use, to be able to
provi de adequate directions for use, including
precauti ons, warnings, interpretations and guidelines for
i nterpretations.

As background, the sponsor has al ready descri bed
sone of the marketing history of the MID, and it is

currently approved for use with AFBRP smear-positive
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speci mens.

| have included a sunmary schene of the
interpretation guidelines that are contained in the
current package insert for the MID product used for AFB
snmear - positive speci nens.

As a note, warnings and precautions regarding
the performance of the MID in this popul ation are
incorporated into these interpretive guidelines.

Thus, for an MID s negative result for a snear-
positive specinen, it should be considered to have either
MOTT, either MOTT plus MIbbB or Mb could be present but
i nhi bited.

Al so, additionally, there is a recomendation to
test another specinmen, if the patient is suspected to
have clinically active TB, or if inhibition is suspected.

The applicant's proposed new use does include a
few words indicating a use for snear-negative specinmens.

FDA believes that this wording inplies use of
the MID for any specinmen froman untreated patient with a
suspicion of TB, or for TB in a differential diagnosis.

We al so believe that the wording of this
proposed i ntended use suggests that the MID nay be the
first |aboratory evidence for confirm ng a clinical

suspi ci on of TB.



150 |

Al so, we would note that the applicant did use
the sanme interpretation guidelines for AFB snear-negative
specinmens in patients as for currently approved snear-
positive speci nmens.

FDA believes the new i ntended use should be
based on the applicant's evidence and the patient
popul ati on evaluated in the applicant's study.

We woul d recommend alternate wording for the
i ntended use. First, we would consider presunptive as a
qualification for the |l evel of |aboratory evidence
provided by an MID test in a snear-negative patient.

Al so, we would want to qualify a description of
the target patient population to sonmething that brings
into consideration the clinical suspicion |evel of the
patients being considered for testing.

We would |ike to thank Dr.

Kapazara{2)Cat anazaro, that maybe likelihood is a word to |

i ncor porate.

Additionally, there have been vari ous
di scussi ons about the influence of preval ence. FDA |
certainly would be interested in the perspective that the
panel has on the influence of preval ence for use of the
MTD.

Because FDA believes it is essential to
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interpret MID in conjunction with AFB snear findings, we
woul d i nclude an additional statement in the intended
use, that a concurrent AFB snear is necessary to
interpret MID results on sel ected patients.

The next area we will look at is specific
interpretive criteria for this new target popul ation for
t he smear-negative testings.

FDA does agree with the applicant that the
snmear - positive conponent of the insert should remain
unchanged, and certainly, |aboratories nmay choose to
continue to use snear-positive as a selection criteria
for perform ng MID testing.

In this slide, we have shown possible
nodi fi cati ons of what could be considered for the
nodi fied interpretation guidelines, for use with snear-
negati ve speci nens.

For an MID-positive result in a snear-negative
speci men, we may want to consider that MIbB has the | ower
i kel'i hood of actually being in the specinmen, although it
coul d be probabl e or possible.

Certainly, MOIT could still be possible, and
there may be value to an additional test fromthat
patient, to verify the initial MID positive result.

For an MID-negative result, MIbB may certainly
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be unlikely, but it may also be present in | ow nunbers or
i nhibited, and there may be val ue, again, for doing a
second specinmen on a patient with the smear-negative
speci men, that tests MID negati ve.

| am noving on to nunber nine. The sponsor has
provi ded a very good overvi ew of the study design of the
study that was perfornmed.

| would like to note that the patients that were
evaluated in this study, study eligibility was based on a
| ow to high suspicion of TB.

Criteria are different by site and by practice
of clinician, or perhaps it would be better to say that
t hey were not specific criteria.

We do not know if there are different criteria
used at the different sites. W do know that overall,
fromthe 339 patients, 80.5 percent were placed in
i solation, 29.8 percent were begun on nulti-drug therapy,
74.6 percent had cough of m nimum duration, 95.9 percent
had abnormal chest X-ray findings, 30.4 percent were HV
positive, 19.2 percent were snear positive.

The applicant describes the eval uative
popul ati on by physician suspicion. The FDA woul d prefer
nore obj ective criteria for defining these patients.

Again, we are certainly interested in this
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panel 's perspective on how this patient popul ation

respendscan be defined, or whether suspicion is an

adequat e i ndication.

We did note, that the Harber-UCLA(2)Francis J.
Curry National TB Centerstudy does provide a guide to the

related criteria for triage, and that this may provide
useful information.

To understand the applicant's study popul ation
relative to the snear status, this chart shows the extent

to—whi-chpercent age of the snear-positive and snear -

negati ve popul ati ons ge across the study sites, and al so
across overall study popul ati ons.

The smear positive portion of the study
popul ati on was 65/339 patients. Theseis arets the red
lines at the top of the columm with the nunber designated
at the top. Snear negative are the bl ue.

Looki ng across sites, that is the total nunber
of £ patients at each site.

At the site on the far left, of the 13 patients
that were evaluated, three were snear negative. At
another site, here in the mddle, of the 50 patients who
were eval uated, 48 were smear negative.

Preval ence is always an inportant consideration

for a study popul ation. For all the patients eval uated,
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which is the red columm, 21 percent were TB positive.

O all the smear positive patients that were
studi ed, 66 percent were snear-positive. O the snear-
negative, 10 percent were TB positive.

We note that this is the percentage TB positive,
using the applicant's definition of physiciane-niei an
di agnosi s.

One of FDA's review issues has been to
characterize the applicant's patient study popul ation
relative to proposed target populations in the intended
use.

The applicant describes the study popul ation
basically based on a definition of clinician suspicion
eriteria, and FDA has di scussed whether this is an
adequate criteria for this type of population and, nore
i mportantly, would conclusions fronprespt an eval uation
of such patients could be appl+ed to a sel ected
popul ati on or applied to a broad spectrum of patients in

any clinical setting and | aboratory facilities.

The next area we were | ooking at are FDA

consi dered issues fof the applicant ereatdevel oping a

rel evant data base that would provide appropriate
evi dence to support the package insert intended use

modi fi cati ons.
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First, we would note that the nunmber of MID
tests per patients varies. Seventy-seven patients had
four or nore MID tests, 260 patients had at |east two MID
tests, and 179 patients had only one test.

Two hundred ninety eight, out of 884 MID
eval uabl e results were fromretested frozen | ysates.

Thirdly, FDA would be interested in using the
applicant's recomended interpretation criteria that is
i ncor porated—ing the second speci nen MID results.

Fourth, we | ooked at the TB/No TB patient status
categorization. We do think that this would be an
adequate characterization to use for the intended use.
However, we would note that there is sone variation in
that definition that, fromthe expert panel review, if
consi dered, some off the categorizations woul dfe+ change. |

Al so, the question was posed as to whet her
pul monary should be differentiated from extra-pul nonary
TB, particularly in the culture-negative patients.

Lastly, we are concerned with potential sitde effects. |

G ven the types of data fromthe applicant's
study, FDA does believe that the first specimen analysis
offers—thepackage avoids the bias effects of multiple
sanpl es, and al so serves to maxim ze the data avail abl e,

by including all 339 patients.
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However, unfortunately, it doesn't represent
recommendati ons for additional testing, particularly for
t hose patients who would be considered to have clinically
suspi ci ous TB.

Qur first plus second analysis is an approach
t hat we have | ooked at, and this would use the second MID
test result, if the first MID test was negative.

We believe that this would be consistent with
the conditions for use and the directions for use of the
MID. It assunes that all of the first MID negative
patients woul d have clinical suspicion.

| got a little lost in my wording here on the
slide. |1 want to say that we want to specify that where
the 2nd MID test is available, we would consider the
patient to be clinically suspicious.

However, when a second MID test was not
avai l abl e, there is an uncertainty as to how to assign
t hat patient.

I n considering whether MID results fromtested
frozen | ysates should be used in a primary analysis, FDA
does believe that the MID was i ntended to be used during
the initial evaluation of the patient, and that the
benefit of the MID test is for physician waiting for

di agnostic evidence fromculture, particularly for snear-
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negative patients.

| will finish up here and turn the presentation
over to John Dawson, our statistician. However, before
we do that, | would like to point out to you all that a
data base that has been assessed that FDA has devel oped,
based on sponsor's evidence, is included in your package.

In this data set, we are taking the first MID
result if it was eval uabl eavaitable, and used the snear
status information on the patient agai nstfter the culture
status of the patient, and defining culture-negative TB
patients separately.

Do you have any questions on this data base?
Using it, we proceeded to do several different types of
anal ysis, and then John, would you like to follow through
on these at this point, or would you like me to go ahead?

MR. DAWSON: \Why don't you go ahead.

MS. SHIVELY: In this first analysis, which is
the first MID analysis, sensitivity of the MID for the
snmear - negati ve popul ati on was 59.4 percent, specificity,
98. 8 percent.

We did note that we consider culture negative TB
patients to be in the TB positive category here. W have
al so shown the snmear-positive anal ysis, but-—Because we

bel i eve that the proposed new i nt ended useamendrent- IS
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specifically for snmear-negatives, we are focusing on that
popul ati on.

We did include all 290 of the patients who had
an initial snmear negative result.

A second anal ysis was al so done using a second
MID result incorporated with the first, the rule being
that if the first MID result were negative, that if a
second MID test was avail able, we would use that.

This again, used the entire 290 snear-negative
patient grouping. Sensitivity was estimated to be 68.8
percent, but it inproves over the first analysis.
Specificity was 97.7 percent, a decrease.

| put little arrows here to indicate where the
nmovenment was between cells, using this statistical
anal ysi s.

One consideration with the first MID approach,
was what to do with those patients who didn't have a
second speci nen, or a second MID test avail abl e.

We did a variation of the previous analysis. W
dropped those patients who had no second speci nen
avaitableeval uabl e for the snear-negative popul ati on.
The sensitivity using this approach was 75.9 percent,
specificity 97 percent.

| now will turn this presentation over to John
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Dawson, FDA statistician, to discuss sone of the nore
rel evant statistical concerns.
MR. DAWSON: Good afternoon. | am John Dawson.
| amthe statistical reviewer on this application. 1 am
the | ast speaker.

| heard recently, at a conference at CDC, that
going last is bad, except in ice skating and Russi an
Roul ett e.

| want to go further with the definition of a
wor ki ng data set, that Roxanne was tal king about, and I
want to tal k about sone analysis of that data set.

Looking for a subset is a little bit unusual,
particularly for an FDA statistician who criticizes
conpani es for doing this.

There were two reasons for doing it in this
situation. One is that the intended use, as you can see,
is still under negotiation, and has been since Septenber.

The other reason is that itthere is probably not
i ntended use to find out, iAthetast—particular~ that
both the conpany and the FDA are going to agree on that

W || useusing all 834 specinens and all 339 patients.

Let me just quickly go down the |ist of the
things that we were | ooking for in the way of a working

data set.
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First, we wanted to be able to use all the
specinmens. | put this first, because the data that | am
going to show you doesn't have fresh only, it is fresh
pl us frozen.

We felt this was inportant, because this could

be the normal intended—use—even—thoughtheindication—is
for frozen -specinens.

On the second point, we did want to be able to
| ook at snear positive and snear negative separately.
Thirdly, we wanted to elim nate any cases that had
reagent probl ens.

Fourthly, we wanted to be able to use a second
MID test when the first one was negati ve.

Next, we wanted to be able to consider al
cultures, not sinply the first culture, and regard any
culture positive patient as being di seasepatient
positive.

We al so decided to omt, after sone considerable
di scussi on anpbng ourselves, 67 patients that were
negative on the first MID test, and did not have a second
speci men.

This gives us a subset of 269 out of 339
patients, and utilizes 485 of the 834 specinens.

As to the analyses, we wanted to use MID to
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evaluate -- rather, we wanted to be able to assessuse its |
ability to predict clinical status.

By clinical status, | nmean in terns of a |
definition of operational proof, any culture positive or

culture negative TB patients, of which there were, |

believe, five that had a diagnosis of TB. |
We wanted to do the analysis on a per patient
basis, rather than per specinen. W wanted to use the
cut off of 30,000 relative light units, and to use the
retest result of equivocal cases.
Again, this uses both fresh and frozen
specinmens. This is basically a quality control slide,
fromnmy point of view-

FhThis deals with the 45 patients in our working

data base who were snear positive, and I will explain
what is in this.

These are the results by site and results
overall. You have just seen this from Roxanne. The
nunbers in the lower right-hand corner are—for the
totals across all sites.

To read this, for example, for Brooklyn, we have
three cases that are positive by clinical status, and MID

al so. There is one case that was negative by both.

| say quality control in the sense that, we have
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reason to believe that this test works well in snear
positive cases.

| wanted to ook at this to be sure that there
is evidence of MID working well in snmear positive cases.

| hoped to find not very many discrepants and, as it
turned out, there were zero discrepant.

If this has shown poor performance in snear-
positive cases, | would have been very worried about our
wor ki ng data set.

This slide ists the heart of it, as far as | am
concerned. There areis—s the snear-negative cases,
fresh and frozen speci nens, 224 patients, 129 speci nens.

We no | onger had the situation where there were

no di screpant speci nens. For exanple, in Galveston,

there are two cases that are positive by clinical
standards status and MID al so.

There are 23 cases that are negativelater by
bot h, and we had three discrepant disecovery cases.

| wanted to see three things. One is, can we
pool across sites. | wanted to see what the ability of
the MID in this working data set was, in ternms of what

wewhet her we could agree with and predict clinical

st at us.

| wanted to obtain performance estimates for MID
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wi-threlative to clinical status.

First, as far as poolability, | |ooked at it
fromthe point of chi square tests of honpbgeneity, of
sensitivity——Aacross sites.~ It is essentially a two-

by-seven table. It is seftwarethat—is—equivalent to

kind of a big Fisher's exact test.

It passed that test. It also passed the test
| ooking at specificities. | also | ooked at the MNemar
test, for the reason that the McNemar provides a sort of

conservative way of evaluating the agreenent between two

met hods of making a diagnosis. |t doesn't depend on a
gold standard. It sinply conpares the rates of positive
response.

As for the conparison, the table that we have
just | ooked at -- and again, these are the snear-negative
cases, and looking only at the total across all sites
table, 95.5% of cases are on the main diagonal, which I
considered to be a pretty good result. You see the
confidence interval there, and Kappa correlation is .74.

In McNemar's test of equal rates of positive
response, it has a P value of 1.0, which is about as high
as you can go.

For the conparison to clinical status, this has

the ability to predict status. Status determ nation is
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two weeks to a nonth, or six weeks or three nonths off

inte the future. —sitable to passthe threshold of
e O O

We have already seen that the McNemar was not
significant, which is favorable, indicating conparable
rates for both MID2 and fer—censidering clinical status,
as if it was another nethod.

| just wanted to back this up with the odds
rati o, because the McNemar only considers the discrepant
cases. As one of ny coll eagues pointed out to ne, you

can back up McNemar with the odds ratio as—usirgwhich

uses results fromall four cells fromthe table.
It had an odds ratio of greater than 1.0, which
indicates that ——Fthere is a predictive value. So,

leoking—-at—the odds ratio and the McNemar together

i ndi cates the performance of the MID2 test relative to

clinical status in that working data set.

Performance estimates for this data set, the
sensitivity 76 percent, |ower confidence |intinterval,
57 percent, specificity 97 percent, |ower confidence
limt, 94 percent.

Finally, 1 just want to indicate ny concern
about the problem of having the fresh and frozen in the

same data set. This side of the table shows the frozen
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speci nen cases, this shows the fresh speci men cases on
the right.

| draw your attention to what happens with the
snmear negative for the fresh specinmens. W are getting
down to a very small subset of cases, but there is an
i mbal ance.

This was based on a data set that does not
consi der the second MID, in situations where the first
MID i s negative.

It is possible, and we speculate that, in sonme
cases, the second MID may resol ve the discrepancy, twhat
may appear to be a fal se negative based on the prior MID
but | don't know that. That is just specul ati oning.

In the frozen subset, the snear negative, there
is greater balance. In terms of McNemar, this is not
significant, which is good. |tFhis is significant in the
fresh subset, which is bad.

| have three conclusions. One is, the results
suggest the ability of MID to predict clinical status.

Secondly, it is unknown what it would be with
the fresh specinens. |If, in fact, using fresh and frozen

combined in the sane data set makes sense froma clinical

poi nt of view, then we have that accounted for.

| feel if fresh and frozen are both the intended
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use, then | think thereshould-be—-athese nunbers provide

a reasonabl e set of performance esti mates.

Thirdly, this is after-—the-—fact subsetting,
and warrants confirmation of results, though not

necessarily in—the—post-approval confirmation:— | would

be happy to see it in pre-approval.

Failing anymest of those, | think the | abeling

shoul d indicate that the results have not been vali dat ed.

Thank you very nuch

Dr. Charache: Thank you. Do you have questions to

present?

MS. SHIVELY: Yes. FDA would also like to go
t hrough the questions that we have prepared for the panel
di scussi on today.

First, the applicant proposes to pool MID data
fromretested frozen |ysates, which were done by a
separate | aboratory, with MID fromtesting fresh
speci nens at six out of the seven clinical |aboratories.

Can the pool ed data be used to characterize
performance for individual sites?

I f yes, how should this data be represented on
t he | abel i ng.

B, is the data -- fresh, frozen or pooled --
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adequate to characterize individual site performance for
the use of this device.

C, if not, what types of data or primary
anal ysis should be used for |aboratory site performance
eval uati on?

The next question. The table referenced here
has been included in the copy which you have in your
packages.

The question states, should the instructions
produced in the | abel include information to clarify
differences in expected perfornmance for snear-negative
versus smear-positive speci nens.

If so, where and how is this information best
meani ngf ul .

B, if not, are any other guidance or caveat in
the | abel appropriate to ensure safe and effective use of
the MID for smear-negative speci nens.

The | ast question, the first part of the
gquestion is: Does the current study, plus data and
information from previous studies, provide sufficient
evidence to nodify current |abeling as requested of the
appl i cant.

I f yes, does the panel have recommendations for

ot her | abeling nmodifications, such as the
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contraindications, warnings or limtations, to ensure
safe and effective use, or request a change to those
gui dances.

As a subset of this question, should MID testing
of smear-negative speci nmens be indicated for sel ected
patients, such as those with high clinical suspicion.

A second part of this option, should |abeling
explicitly link use of the MID to test snmear-negative
speci mens in high preval ence settings.

The second major part of this question, if no,
what additional data or data analysis m ght be
appropriate to support the requested intended use
nodi fi cati on.

Are there other alternatives, such as | abeling
nodi fi cations, that could support MID use for snear-
negative patients.

DR. CHARACHE: Thank you. Are there questions
for the FDA speakers before we proceed?

Hearing none, this norning, the sponsor was
provided a five-m nute comrent period after the FDA
presentation, before the open public hearing.

| am questioni ng whet her the sponsor would |ike
to nmake a response at this time, or whether you would

li ke to proceed.
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MR. FRIEBERG. We will respond.

AGENDA | TEM I ndustry Response.

DR. SMTH: | just wanted to revisit -- | showed
this data earlier. It is not new It is conparable to
an anal ysis that M. Dawson presented, but it has a
difference also that I wanted to enphasi ze.

All the results here are fresh versus frozen,
snmear - positive versus snear-negative. W have shown the
P value to not be significant. Therefore, they are
pool able. They are the sanme, and they don't have to be
subsett ed.

One of the things that we did here that was
different fromhis analysis is that, nmy understanding is
that the best application of the McNemar test is where
you have paired results. That is why |I introduce this.

Each MID result was conpared to a culture of the
sane specinmen. The specinmen was always the first
speci nen for each patient.

The conparison of MID to culture in all these
subsets is controlled, although it was only in the first
speci men.

| believe his analysis included the results of
all the culture specinens on that patient, conpared to

only the first MID result. So, there was a little bit
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nore scatter for culture conpared to MID

VWhet her that results in a difference in the P
val ues, which I don't know, but we feel this is a very
ri gorous approach to | ooking at the data and using the
McNemar test, which is a conservative one for |ooking at
this data in this way.

DR. CHARACHE: |just one point, while that slide
is up. That was the basis for nmy questioning the
predictive values. The predictive value fromthe frozen
one woul d be 57 percent, and the predictive value from
the fresh would be 91 percent.

That is why | was wondering why that occurred,
what that meant.

DR. SMTH. Well, | guess two factors. One |
al ready nentioned, that some of the specinens, we felt,
did switch values after being thawed and retested. W
contend that this can happen with the fresh specinens.

The frequency of that is very low The only
thing is you have a difference in the total nunber of
specinmens in the two sets. Again, | amnot a
statistician. So, that is all | can say.

We feel this is a valid analysis, and al so
justifies the pooling of the data.

MR. FRIEBERG. The only reason that we wanted to
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put it up is because of the statenment that the tests are
not pool able. W have data to show that they are
conpar abl e.

MR. CHEN: Another factor, what drives the
difference in the predictive value is the preval ence. |If
you | ook at the preval ence for testing the fresh
speci nens, you have the prevalence, if you add all the
culture positive together, you have 14, versus the
culture negative 125.

So, the prevalence is 14 over 125. In the fresh
data set you have 42 plus five. That is 47 over 177. So,
it is the difference in preval ence which also drives the
difference in the predictive val ues.

MR. FRIEBERG. One nore conment from
Dr. Catanzaro, and then we will close, to try to keep it
under five m nutes.

DR. CATANZARGC: Dr. Sinone did a really nice job
of presenting the analysis fromthe standpoint of TB. |
want to rem nd you of the coment that | made, and that
is that nmost of the patients in this study cane to the
hospital because they were sick, not because they thought
t hey had TB.

Of the 338, 71 turned out to have TB. The vast

maj ority, 267, did not have tuberculosis. | think the
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best use of this test is, in fact, in the smear-negative
cases.

| think the best use of this test is to rule out
t he diagnosis of tuberculosis. | think that is further
substantiated by the fact that, of the six false
positives, none of them were repeated. They could be
confirmed by a second test.

Furthernmore, in this trial, 38 percent of
patients were put on therapy. Eighty percent of the
patients in this trial were put in isolation.

This explains why TB costs us a |lot of noney to

take care of. |In fact, the magjority of the funds that
are to take care of TB -- the majority of the funds used
to take care of TB -- are in fact, spent of patients who

do not have tubercul osis.

In the study done by UCSD, we denonstrated that
67 percent of the dollars that we spend on TB are spent
on patients who do not have TB.

| think that any test that allows us to quickly
nove patients though that isolation -- as Dr. Sinone
poi nted out, in sone centers, 20 patients are identified
as TB suspects for every one who turns out to have
t uber cul osi s.

The qui cker we can nove those folks on to the
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direct diagnosis, we have done a trenendous service to
t hose patients.

| think the cal culations that are done here, to
add up both colums and divide it by the nunmber of
patients that are diagnosed is m ssing the boat. The
value is in finding patients who do not have
tubercul osis, in general and in the study.

DR. WOODS: | would just like to address one of
t he suggestions that was nade with regard to -- |
apol ogi ze for not being able to exactly reproduce what
you had on one of your slides, it was with the ones --
maybe you could just refresh ny menory.

When you had a snear-negative, MID positive, you
suggested that one of the things that should be stated is
that a second speci nen should be considered, and if there
is only one, the results should be considered
inconclusive. Was it sonething along those |ines?

MS. SHI VELY: Yes.

DR. WOODS: Just based on the data fromthe one
study that we did, although granted, it is not included
in the clinical trial, we did have, as we told you
before, 10 patients who were snmear negative and both
culture positive and MID positive.

Of those 10 patients, three had only one
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specinen. For the five of the seven patients, for whom
there was nore than one specinmen, only one specinen was
MID positive.

Therefore, by adding those additional
requi renents, those patients could have been consi dered
to not have tuberculosis. This could happen.

Therefore, nmy suggestion would be to not make
such a dogmatic statenent. It is not a bad idea to have
a number of specinens, but if you then discount the
results --

DR. CHARACHE: | amgoing to have to interrupt.

| was going to wait until you finished and then say that
we have to strike that, because that is included in the
kind of data that we are not allowed to review It
hasn't been presented earlier.

DR. WOODS: So, this is only clinical trial

dat a.

DR. O BRIEN: They handed out the paper

DR. CHARACHE: That was in the handout?

DR. OBRIEN:. It is in the handout.

DR. CHARACHE: That is wonderful, but the five
m nutes is over. No, keep going. | amjust alerting

you. Just continue your thought.

DR. WOODS: The question of false positives was
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brought up earlier and you alluded to the fact that I

m ght be able to re-address it and | was wonderi ng

whet her this m ght be one of those opportunities. But if
not --

MR. FRIEBERG. Let's just conclude by saying
t hat anything can be applied well, anything can be
appl i ed wongly.

Qur approach to applying the test well is as the
i ntended use will show you, and with sensitivity and
specificity.

We believe we have shown that the sensitivity
and specificity is different for smear negative, and is
gquantifiable for the package insert.

| am very concerned about quantifying the
preval ence across the city, across the country, and
putting it in the package insert.

| am al so concerned about certain definitions,
that suspicious is objective. Highly suspicious is also
subj ecti ve.

We found that we could not quantify highly
suspicious. That is why we believe we should | eave the
intended use as it is, leave it up to the clinical team
to define what suspicious use is, and that it is

appropriate to use the test given the data we provided.
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DR. CHARACHE: Thank you very nmuch. Let's have a
brief break, return at 4:10, and we will continue with
public comrents.

[Brief recess.]

DR. CHARACHE: | would like to continue. Before
continuing with any public discussion, we would also |ike
to permt the FDA discussants to provide any additional
information or clarification, if they wish. W also had
cut themoff earlier. |In the interests of fairness,
could we hear fromthe FDA?

AGENDA | TEM FDA Response.

MS. SHIVELY: | would just |ike to make one
clarification. Dr. Wods made a coment at the end of
t he | ast session.

Regardi ng the interpretation of guidelines that
coul d be considered for possible nodifications for the
i ndi cat ed snear-negative popul ati on, FDA is suggesting
that these are options that could be considered, but that
t hey shoul d be based on evidence provided in the
applicant's study.

We certainly wouldn't consider repeating a
second speci men unless we had the data to support doing
that, or not to do it, too. Thank you.

DR. CHARACHE: Thank you. Any other comments or
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addi tions? Thank you very nmuch.

There have been no individuals who have, in
advance, requested to make comments during this public
conment peri od.

We would ask if there is anyone here fromthe
public who would |ike to make a comment at this tine.

Heari ng none and seeing none, we will continue
with the open conmttee discussion. W wll not have
anot her break before it.

AGENDA | TEM  Conmi ttee Di scussion,
Reconmendat i ons and Vot e.

DR. CHARACHE: We would like to begin the
comm ttee discussion with the individual who did the
primary review of this for the panel, and that is M chael
WIlson. WII you |lead us?

DR. WLSON: Thank you very nuch. The request
for the change in the labeling is to extend the
indications for this test to patients with negative
smears.

This rai ses several questions about the data set
that | had, and | would like to go through these very
briefly, and then open it up for discussion.

One that | am sonewhat concerned about the

validity is patient diagnosis as the gold standard,
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agai nst which one is conparing the performance
characteristics of a |aboratory test.

This is using a sonmewhat different standard than
has been used in the past for other tests, particularly
in this case where there were no defined criteria for
patient diagnosis, and for using a gold standard test in
whi ch there are no defined criteria.

| think that it is unlikely that such a criteria
woul d pass nuster, for exanple, for publication in a
peer-reviewed journal. Essentially, the criteria used in
the gold standard remai n undefi ned.

The study concern | had is that what we are
really concerned about is the care of patients who have
t ubercul osi s, pul nonary tubercul osis.

We do want to exclude tuberculosis in patients
who do not have it, but in those patients who do have it,
the total nunmber of patients that we are tal king about
here is 27 patients.

The N for this clinical trial is really 27
patients. | think that is an insufficient nunber on
whi ch to base changing the | abeling indication.

The third problemthat I think we have to
address has been raised before, this issue of preval ence.

While the clinical suspicion in a given patient
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is inmportant, the preval ence is based on the patient
popul ati on from which that patient is derived.

As we have already seen in this before, as the
preval ence drops, the positive predictive value of this
test also varies significantly.

The | ast concern that | had is that at several
of the clinical sites there were very small nunbers of
patients.

| have concern whenever we have that few
patients, and also the proficiency of the testing done on
that site.

As we have already seen, at |least in one
publication, there is an attachnment to Dr. Wods, that
this is a very trainer-dependent test.

The person who does not performthis test in
adequate nunbers is not going to have the training and is
unlikely to performit well. So, | have some concerns
about the proficiency and individual test conpetency on
this.

Lastly, | do have concerned about the
sensitivity, even though |I understand why the sponsor is
nore concerned with specificity.

The truth is that the sensitivity of this test

on a snear-negative patient with pul nonary tubercul osis



180 |

isonly alittle over 50 percent, which is not much
better than a coin toss.

So, | would like to make those initial comments,
and then participate with the rest of the fornal
di scussi on.

DR. CHARACHE: | hear you raising questions
about the validity of the study, as a basis of making the
deci sions that we have been asked to address.

| would like the view of the panel. Should we
consi der the questions in the order in which they were
presented, or should we first consider this underlying
i ssue?

| think all six of the points we have heard
about pertain to whether this study provides the valid
basis required to deci de on package wordi ng changes.

| think I would like to ask the preferences of
t he panel and their guidance in terms of how you would
li ke to proceed.

DR. VEI NSTEIN: Just review with us again how
you came up with the N of 277

DR. WLSON: On page 51 of the handout, this is
snmear - negative patients, there were 27 patients who were
di agnosed with TB who were al so smear-negative patients.

DR. GATES: Unless | got it wong, listening to
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both the FDA and the sponsor statistician talk about the
data, they both thought, fromwhat | can tell, that the
data was sufficiently correct. They both agreed that the
data was accurate.

| guess | am also thinking, fromthe point of
view of the FDA nodernization act, in ternms of |east
burdensome data, the idea is that as long as the data are
sufficient to say whether the test neets its clains or

not, that it should be the | east ambunt of data that is

necessary to do that and still maintain good safety and
efficacy standards. In ny mnd, it seens like it is
okay.

DR. CHARACHE: | think perhaps if we elect to
di scuss the efficacy first, this may be one of the first
poi nts. How many patients do we base this type of
deci si on on.

DR. OBRIEN:. It sounded |like you were calling
for a vote on whether we go through the questions in
order or address the studies. | don't know whether you
want to actually do that, or continue discussing the
comments by Dr. W/ son.

DR. CHARACHE: | think Dr. WIlson had this as a
framework. Do you wish to anplify this?

DR. OBRIEN:. To take a sonewhat contrary
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viewpoint, | think the study design, in general, was
quite good, and that the point the conmpany made, that
usi ng the expert clinical diagnosis as the gold standard
for something like this is quite appropriate.

| have been involved in TB studi es where we have
done that, because the | aboratories aren't perfect.

There are eight percent false positive culture results in
culture negative TB and 10 to 20 percent.

Using clinical diagnosis, which heavily relies
on the laboratory, | think, is very appropriate.

Even though it wasn't done, there was sone
specificity given to the diagnosis. All patients who had
clinical synptoms who were suspected of TB and had two
positive cultures, were considered tuberculosis patients.

DR. CHARACHE: | think what | am asking is,
shoul d we have this discussion first?

DR. OBRIEN:. ©Oh, | understood you to have said
yes.

DR. CHARACHE: No, | want the panel to decide
whet her we should -- we can go through the points raised
by Dr. WIlson one at a tinme, and decide whether they are
i nportant or not, or what we think the inportance is, and
t hen go through the questions, or we can go through the

gquestions first. | would like to see what the panel
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prefers to do.

DR. SANDERS: | think we should address
Dr. Wlson's concerns first and then have questi ons.

DR. CHARACHE: We have one suggestion that we
address the concerns first and then go through the
detail ed questions. O her points?

DR. EDELSTEIN: | vote just the opposite. If we
go through the questions, as we perhaps discuss those
guestions, we can bring up Dr. WIlson's questions dealing
with the data set.

DR. CHARACHE: Okay, so we now have two thoughts
on the table. Let's hear sonme nore.

DR. OBRIEN:. | would opt for having a genera
di scussi on before addressing the questions.

DR. CHARACHE: Shall we go around?

DR. TUAZON: | think as we go through the
questions, | think we would be able to discuss specific
points that Dr. W/ son has.

DR. SPECTER: It is hard to go through these
guestions and address Dr. WIlson's points, too.

DR. RELLER: | think the questions provide the
framework to address the issues Dr. W/l son raised.

DR. GATES: | agree.

MR. REYNOLDS: Do the questions.
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DR. WEINSTEIN: | amwth them

DR. CHARACHE: W have consensus that we shoul d
go through the questions and address the questions raised
by M ke as we go.

So, we will cone back to your questions |ater,
if it is still an issue later. Can we see the first
gquestion, please? |If we have overheads, we can get nore
l'i ght.

The first question is, the applicant proposes to
pool MID data fromretested frozen |ysates done at a
single | aboratory facility, with MID data fromtesting
fresh speci mens at six out of seven clinical
| aboratories. Can this pool data be used to characterize
performance for individual sites. That is our first
guestion. Any comments or suggestions?

DR. TUAZON: | have a question. Wy did we need
to use data on frozen |ysates, when, if we do the test,
we use fresh speci nens?

DR. CHARACHE: Let ne ask the manufacturer what
harm woul d be done by withdrawi ng the frozen |ysates,
because they do add issues.

DR. SMTH: | guess our preference is not to do
that for two reasons. One is that it dimnishes the data

set and the significance and perhaps the results drawn
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fromthat.

We actually have analyzed only the fresh data.
The performance of the test is excellent. It is the sanme
as we see in the conbined data set, and fresh than
frozen, for the nost part, we found a little bit better.

We feel it is nore valuable to include all the
data, because we have shown it poolable, and it would
give nore significance to the user of the test if there
is a larger data set.

That portion of the package insert that woul d
break out the data by sites would be nore representative
than if we only used the fresh data. Qur preference is
to use the pool ed dat a.

DR. TUAZON: Would the clinician ask for the
test with the -- would they be done in frozen speci mens?

DR. SMTH: No, it is expected it would be done
on fresh. Again, if you agree or buy into the fact that
we have shown frozen retested specinens give you the sane
results as fresh specinens, then the need to distinguish
fresh or frozen goes away.

It is no |onger inmportant to ongoi ng use of the
test. Again, the data set and the perfornmance of the
test would be supported to a greater extent by the pooled

data set than just |ooking at fresh.



186 |

DR. TUAZON: On the other hand, the
applicability of the test is for rapid diagnosis. You
woul d i ke use a fresh speci nen.

DR. CHARACHE: Am | correct, that since there
wer e seven snear-negative specinens that were in the
frozen pool, that would reduce the total nunber of snear-
negative, culture-positive specinmens to 207?

DR. O BRI EN: Seventeen

DR. MATHEWS: The fresh data set, we did not
break it out that way. That is not what we were
concer ned about .

DR. CHARACHE: They were on Dr. Smth's slide.
Ch, | see. Well, we can get that fromthe data.

Dr. Edel stein?

DR. EDELSTEIN: | think what it does for the
data, essentially, the performance of the fresh speci nens
al one for the snmear-negative patients actually | ooks a
little bit better. It w dens the confidence interval at
the estimate of the perfornmance.

| haven't done those cal cul ati ons, but my guess
is, with only 17 as opposed to 26 or 27 patients, it
broadens it quite a bit.

| think that is one thing we have to | ook at, is

to | ook at not only what the estimate is, but what the
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confidence interval of that estimate is.

DR. SM TH: Thank you, that illustrates ny
poi nt, that by reducing the sanple set, in order to just
express and denonstrate the fresh data, you will probably

broaden the confidence interval.

To the user, going forward in tinme, they wll
not have as nuch confidence that that is representative
of the test in general, or either in their population in
their site.

Fortifying the data set with a | arger number
will help ensure that confidence intervals will be
narrower, and that the performance of the test will be
nore accurately described now and in the future.

DR. CHARACHE: Thank you. | had a question on
this point. That pertains to that particul ar hypothesis,
t hat perhaps you coul d have contam nation of sone of
t hose sanples, giving rise to the | ower predictive val ue
and the higher culture negative.

MS. SMTH: | would like to just show you sone
addi ti onal data.

DR. CHARACHE: W can't.

M5. SMTH. W can show the inpact of the data
set, if we just look at the fresh. There is the initial

data set, which was obtained with good and not-good
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reagent, and conpare that with the pooled data, and fresh
and frozen. The performance characteristics don't
change.

Al t hough there was an incidence of seven going
fromnegative to false positive, the inpact of that,
swi tching quadrants in the two-by-two table, did not
really dimnish the test performance over all. |
appreci ate your concern about that.

DR. CHARACHE: Okay. Dr. Reller?

DR. RELLER: At the end of the day, we wll be
interested in how this test for the purposes of the
suppl ement, how this test performs on smear-negative
sanpl es from patients who have tubercul osis.

G ven the guidelines, the questions that Dr.

W I son had would be tackled in this framework. What |
would like to ask is, inclusion of the frozen sanple
results doesn't increase the nunmber of patients with TB
who had snear-negative results; right?

| mean, it doesn't augnment the data base for
making an ultimte evaluation of the performance of this
test in snear-negative patients.

What was the purpose -- not whether the results
are altered one way or the other -- but what was the

fundament al reason for freezing the sanples in one
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central place and retesting them Wat was the purpose?

MS. JONAS: We have to admt something a little
enbarrassing. During the course of the clinical trial,
we di scovered that one of the reagents wasn't purified
properly.

Once we found that out, we stopped the trial,
cal l ed back all those reagents. Especially in those
sites who hadn't conpleted their study yet, they had to
stop until we got the new reagents.

We have been through this with the FDA. They
are aware of it. We have instituted new QC procedures
and this isn't going to happen agai n.

The problemis that there was an anmnobunt of data
-- and | don't have the nunbers off the top of ny head --
t hat has al ready been generated with the bad priner.

We did not want to use that data, because you
can appreciate scientifically why you woul dn't want to
use inpure prinmer in the study.

Based on that, we had saved all the |ysates.

First of all, we wanted to do inhibition testing. Second
of all, we wanted to have it and reserve it in case
sonet hi ng happened. In this case, sonething did happen.

We decided that, rather than burden each

clinical trial site -- and there were reasons why sone
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clinical trial sites couldn't retest no speci nens anyway
-- we contracted with yet another site, Massachusetts
CGeneral Hospital, Mary Jane Ferrar's |lab, to do that
testing.

It was unfortunate. |[If anything can go w ong
with MID, it does, trust nme, in a clinical trial.

DR. RELLER: M concerns on pursuing this frozen
data is the inplications for how the efficacy of the
test, as it is intended to be used.

It is okay to freeze the specinen, but it
depends on how long they were frozen and what are the
data we have for that.

G ven the way testing is going in this nation,
one is making an assessnent on efficacy one way, but sone
of that was derived fromfrozen sanples, and you can
freeze them and shift them off to anypl ace.

Com ng back to Dr. WIlson's central issue, what
| would like to know is how many patients with
t ubercul osi s had negative snmears and their specinens were
tested a test |ike that which is being marketed now wi th
the sanme requirenents.

| f our smear-negative patients with confirned
tuberculosis, is there a requirenment of good prinmers, bad

primers on fresh speci nens, good prinmers on frozen
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speci nens, sone of which were stored at -20, sonme of
which at -70, but all sent swiftly -- but we don't know
how swiftly swiftly was, or in what proportions and how
those match up with patients with TB with snear-negative
-- you see what the questions are.

| know where | hope we are ultimately. The
guestion is, are we there now.

Do we have enough data to nmake those deci sions
obj ectively about the efficacy? How many patients are we
t al ki ng about and how was the testing done? | am not
sure any nore.

DR. CHARACHE: Dr. Reller, that kind of risk
t hat you gave, is that kind of information required for
you to be able to resolve this question?

DR. RELLER: Yes, | think central to the
proposed alterations for extension of this test to snear-
negative patients, that one nust have, for efficacious
use, a reasonabl e understandi ng of which snmear-negative
patients this would be effective to use on, and what to
do when the test is -- what it nmeans when it is positive
on snmear-positives, and the current algorithmthat is
t here, and what one needs to do when the test is positive
or negative in smear-negative patients.

The preval ence questions that come up are very
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inportant. | totally agree with Gen-Probe that

preval ence varies, preval ence changes, and preval ence has
a major effect, and is crucial for positive predictive
val ue and negative predictive val ue.

It does not affect sensitivity and specificity,
which is what | amtrying to get the enphasis on, in
terns of the patients who really have the entity.

What you do have, that is inportant, is what the
pretest probability is or not, and getting sone way for
the individual clinician, in working in concert with the
| aboratory, to decide what it nmeans when you get a
positive on a snmear positive, and what it nmeans when you
get a positive or a negative on a snear negati ve.

To have the proper sensitivity and specificity,
| need to know what the performance was with reagents on
fresh or frozen speci nens, you know, from patients who
really had the disease, who we are interested in
di agnosi ng.

DR. CHARACHE: O her thoughts and coments?

DR. GATES: | think one of the fundanent al
guestions is, is the data that we see here predictive of
how the test is going to work in the | ab.

Then, the question of using frozen or fresh,

does that introduce any bias. W see that the data we
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have seen indicates that it doesn't.

| mean, this has been pretty rigorous. But
fresh speci mens and frozen are equivalent in predicting
how the test will work in the real world.

Froma different point of view, | guess, from
the industrial point of view, although |I amnot involved
in any way with the test, it isn't that different from
wor ki ng on any TB-type test.

Believe nme, it is not easy to get the clinical
sanples that you need to do it. It is a tough test to
do. | think one of the questions is, is the data that we
have now sufficient, given the fact that there are not
that many tests on the market and there is clinical
ef ficacy.

That is, there is clinical utility with various
tests on the market, given the fact that it |ooks |ike
the data is equival ent.

s it worth re-doing the clinical testing to
have nore data, or is this enough data, given the fact
that there are not that many tests in the nmarket, and
there is a clinical utility for this already.

DR. CHARACHE: | think our first concentration
is, what is the satisfaction of the panel and what is

their advice, on whether the frozen sanple can be pool ed
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with the fresh sanple, based on information that is now
avai l abl e, or would additional information be required in
order to do that.

DR. EDELSTEIN: | can express an opinion. | am
not convinced that the data sets can be pool ed, but the
effect of not pooling them doesn't affect the estimte of
the test performance. |t only broadens the confidence
i nterval .

What | would like to propose is that the
confidence intervals for different patient preval ences be
published in the product insert, so that people could
determ ne what the test performance would be for their
patient popul ati ons.

| think the confidence intervals are broad and
sone people may not view the test as being that good, but
overall, | am not convinced that the data can be pool ed,
because of the question of what happens to the specinens,
with the storage -- we don't really have dat a.

We have a data set for 30 days. W don't have a
data set for a year, to see what happens to test
performance.

DR. RELLER: | am specifically concerned about
t he question of frozen sanples. It doesn't seemto ne

that the study design was intended to provide data for
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this question.

| mean, my understanding is that the frozen
sanples were all done with the same prinmer, but the
ori ginal specinens, unfortunately, were not done with the
sane priner; is that correct?

Consequently -- | nean, you do fresh specinens
with different primers. | amsorry, but | think you have
two things going on on the one, and one thing going on on
the frozen, and put themall together so you have tight
confidence intervals. It doesn't nmake any sense to ne.

What about the nunbers?

DR. CHARACHE: | think Dr. Reller has said that
he is concerned about the data. Dr. Edelstein has said
that he wouldn't pool, but he is not quite as concerned
about the data.

DR. EDELSTEIN: No, | amnot saying that. | am
saying | agree with Dr. Reller that the data shoul d not
be pool ed, but the practical significance doesn't affect
the estimate of the test performance. |t only broadens
the confidence interval. | agree conpletely that they
shoul d not be pool ed.

DR. GUTMAN: Can | just make sure | understand
this, because what you are saying, | amnot sure | am

fol | owi ng.
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It seenms to nme that the argunment that the
conpany is making was that if you pooled the data, you
woul dn't broaden the confidence interval; you woul d
narrow it.

DR. EDELSTEIN: That is right.

DR. GUTMAN:. Ckay, fine. The other point --

DR. EDELSTEIN. What | amsaying is that if you
only consider the specinens that were tested w thout the
faulty primer, then the confidence interval would be
br oadened.

DR. CHARACHE: Would you like to say anything

further?

DR. WLSON: No, | agree with Dr. Reller and
Dr. Edelstein, that | don't believe the data can be
pool ed.

DR. CHARACHE: Should we just take a nmonent to
go around and see if anyone would |like to vol unteer
whet her they think it can be pool ed, should not be
pool ed, or they don't feel they want to comrent on the
particul ar question?

DR. HAMVERSCHLAG. | think I concur. | don't
think it can be pooled. Further, | don't think that we
can really use it to characterize individual sites.

It is such a heterogeneous popul ation and
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popul ati ons of such variance in nunbers fromsite to
site, and the preval ence of TB and everything, that it is
very difficult to extrapol ate necessarily the performance
at one site.

| think the major problemto begin with is how
to define popul ations of people. | don't think nmany
peopl e know very nuch about their characteristics, even
of their own popul ati ons.

Then when you start with these tests being used
in a large comercial |aboratory where specinens are
comng in fromall over the place, | don't know how one
is going to be able to deal with that in terns of the
popul ati on characteristics, because they are not going to
deal with the whol e popul ati on.

DR. SANDERS: | agree that the data should be
pooled, and it also raised the whole issue of what is the
actual N that we are dealing with in these smear-negative
patients.

DR. VEI NSTEIN: What was the third option?

DR. CHARACHE: To say you woul d rather not
coment .

DR. VEEI NSTEIN: Okay, no conment.

MR. REYNOLDS: |, again, with the rest of the

group, have sone reservati ons about the use of frozen
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speci nens, with no data showing the stability of these
tests, no conparative study.

Really, it is alnost |ike you are conparing
appl es and oranges. | amnot confortable with using the
frozen dat a.

DR. GATES: | think, for reasons | have said,
the data that | have seen fromboth sides is that you can
have a sense of what you are doing, with howit works in
the field.

DR. CHARACHE: | think Dr. Reller has spoken.
Dr. Specter?

DR. SPECTER: | have no comment.

DR. OBRIEN. | haven't heard anything that
woul d definitely convince ne that they couldn't be
pooled. It seens that the data provided by the conpany
suggested that, on the basis of the tests done, that the
results should be equival ent.

| was concerned, though, about the nunbers of
patients that m ght be available for the analysis if only
the fresh speci nens were used, and specifically the snear
negati ves.

It gives you 17. | just wonder how we can cone
to any conclusion on the basis of 17 patients.

DR. TUAZON: | think they should not be pool ed.



199 |

| think when we did this test, we would be using fresh
speci nens, not frozen speci nens.

DR. WLSON: | have already said, | don't think
t hey can be pool ed.

DR. CHARACHE: So, two of our menbers think that
it is okay, and one did not coment -- | amsorry, two
did not wish to coment.

DR. GUTMAN: | guess you can nobve on now to
section C, since you have answered that they can't be
pool ed. Then the question is what types of data or
further analysis -- no, | guess we go to nunber two. |If
they can't be pooled, then the question Dr. WIson asked
is, if you don't allow the frozen or pooled to be used,
is the data for fresh adequate to characterize the
i ndi vi dual site performance.

DR. CHARACHE: Actually, this is point nunber
three raised. Even including the pool ed data, there was
concerned expressed about using 27 individuals, and now
we are down to 17. | would like to hear sone thoughts.

DR. EDELSTEIN: | think that excluding the re-
anal yzed speci nen, while the data could be used to
characterize it, the estimte of what the true val ue
woul d be, would be very broad.

| think it would al so be very broad, even if the
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data were pool ed, because of the trenendous heterogeneity
bet ween the different data collection analysis at sites.
| would say no to fresh, frozen or pool ed.

DR. CHARACHE: So, you are saying that the
elimnation of the frozen group would not nodify your --
why don't you say it.

DR. EDELSTEIN: | would say the pooled data is
i nadequate to characterize the individual site
performance, just because of the small nunmbers at each of
the sites for the sanples of interest, which are the
snmear - negati ve, culture-positive specinmens. Even at the
| argest study site, there are very few data.

DR. CHARACHE: O her thoughts and coments?

DR. O BRI EN: Just thinking about TB trials and
practical considerations, these are the nost difficult
patients to find for studies.

We may be asking something that is not so
feasi ble or desirable froma cost viewpoint. It my be
that the ideal studies are difficult to be done or
unlikely to be done to satisfy us.

DR. EDELSTEIN: Then nmaybe | m sunderstand the
guestion, but it is ny understanding that this is to
characterize the individual site performance, not to use

t he aggregate data. That is different.



201 |

DR. CHARACHE: | think there is a need to show
consi stency between sites, so that we know that different
| aboratories will get results that can be anal yzed.

Ot her coment s?

DR. SANDERS: This really isn't in regard to
this question, but going back to the question that |
t hi nk was asked under i ssues.

Gen- Probe already has the indication for snear-
positive patients. They are asking for an expanded use
for smear-negative patients.

There is nothing out there to preclude a
clinician or a laboratory fromrunning this test on a
snmear - negative patient at this tine.

DR. CHARACHE: It would be against the --

DR. SANDERS: It would be an off-I|abel use of
t he device, essentially, is what it would be, if it is
bei ng done.

However, if we are seeing patients who we think
have TB, even if they are smear-negative, and we are
going to do culture, that is already indicated, that this
is an adjunct to diagnosis.

| wonder if we are being nore burdensone than we
really need to be, to answer the question of the expanded

use. | just raise the issue.



202 |

DR. CHARACHE: So, you are pointing out that
| aboratories sonmetimes do off-1abel things. Wat we are
bei ng asked to address here is whether the | abel can be
changed.

| think all of us who enjoy that particul ar
organi sm are very sensitive to the fact that you have to
do an incredible nunber of negatives to get your pool of
culture positives in negative patients, that there is a
smal | subset of that, as has been nade cl ear.

| think the question on the table nowis,
understanding the difficulty of getting the information,
and understandi ng that sone practitioners are creative,
the question has to be, is the data there on which this
deci sion can be made at this point.

DR. GATES: Just as a point of clarification,
the data that was submtted to the FDA before it got to
the panel. 1|s there any indication that the design was
flawed or there wasn't enough data at that point? |Is
this the first time the data been analyzed in terns of
its specificity?

DR. GUTMAN: We framed this with all the issues,
or all the salient issues identified up front. | want to
focus -- what you see is what we got.

The issues we identified were the issues. I
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don't think we were overjoyed by the nunmbers. | don't
know t hat we were horrified.

We are trying to titrate against the | east
burdensonme threshold. That is the law, and we do
appreciate the unique difficulty in acquiring these
positives.

That is what you are being paid the big bucks to
do, is to cone here and quality control us, and to ask
the questions that we didn't ask and think of the things
we didn't think.

So, it is absolutely -- the fact that we didn't
identify it doesn't make it a wong question or a right
guesti on.

We have a diverse crew that is |looking at this
subm ssion, with a variety of different ideas about how
the data presented, and tried to sunmarize it in our
present ations.

That wasn't a question. Qur first question was,

are there enough nunbers here. |t nay be a secondary
gquestion, that if you refuse to pool, it nakes it a
scanty nunber set. | am not shocked, surprised or

horrified that you raised the issue.
You do have to keep in mnd, fromwhat | presune

you fol ks were instructed this norning, is this is hard
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to collect large nunbers of specinmens.

What | was getting at was, the point that
Dr. Edelstein was making, if you | ook at the data, if you
go back and look at it, if you did pool, you would give
t he conpany the benefit of broader confidence intervals,
but you woul d penalize their point estinmate, because
their performance, at least in the data we have seen,
deteriorates in the frozen

So, you give them better confidence, but you
give them | ousi er performance. W think, |ooking at the
data set, we understand why the performance deteriorated
in the frozen.

This may be magi cal thinking or a
rationalization, but we think that the sensitivity fell
because the RNA was | abile and we think that the
specificity fell because contam nations were raised.

| am not going to prejudice you one way or the

other. You are supposed to prejudice ne.

DR. SPECTER: At this point, | really am not
sure what we are talking about at all, in terns of what
is the data set. So, | picked nmy own to | ook at.

What | picked was, | believe, was shown by John

Dawson of the FDA, which is the MID2 present clinical

status, which is as reasonable a data set as any of them
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here, based on statenents made by some of the people.

I f one | ooks at that particular data set and
| ooks at the snmear negative --

DR. CHARACHE: What page are you | ooking at?

DR. SPECTER: | have no clue what nunber it is.

DR. CHARACHE: It is at the bottom

DR. SPECTER: It is actually two pages in front
of where our questions are. |If you |look at the bottom
and you choose only fresh speci nens, which peopl e wanted
to | ook at, and only snmear negatives, you will see that
there are 136 different negatives on the MID2 if you | ook
at that last little two-by-two.

Then you see that there are 11 positive by the
MID2, six that were negative by the MID2, there were
quite a few positives, and there were no fal se positives
according to clinical status. That is a data set that
one could | ook at.

| f one | ooks at that particular data set, then
one could try to make sone concl usi ons, perhaps.

DR. CHARACHE: That is fresh or frozen.

DR. SPECTER: No, it is fresh only.

DR. CHARACHE: | amsorry, | am /|l ooking at the
wrong page. It is actually conparing the data between

fresh and frozen.
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MR. DAWSON: We can put that chart up.

DR. SPECTER: In |looking at this, | see that, if
one likes to use clinical status -- and Dr. O Brien has
indicated that is a very useful thing to do -- and this
test says it was useful in 11 additional patients and
there were no false positives, this would suggest that
there is benefit here.

The question is, then, is this a reasonable data
set to use, or is it not, because we are talking about so
many different options, | don't know what the data set
iS.

DR. CHARACHE: So, this is the sunmary, then, of
17 patients, 11 of whomit agreed and six of whomit did
not agree. |Is that the right nunber?

DR. SPECTER: Correct. |If one |ooks at the

data, it says that 11 additional specinmens were picked

up. | don't know how many patients that represents. But
six were not. There are no false negatives in that data
set.

The question is, is that a good data set to use
or not, is what I am asking, and does it tell us
sonet hing i nportant about the value of doing snear-
negati ve speci nens.

It certainly looks like it shows benefit, but I
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don't know if it is a reasonable data set. | would be
happy if the statisticians would coment on it. |
certainly don't have the expertise.

MR. DAWSON: | had that chart included only to
make a particul ar point about nmy concern about fresh and
frozen.

This was the definition of the data set, based
upon the questions that went back to the conpany in
January. It went further beyond that, and |I really have
to apol ogi ze because a lot of this took place in the
revi ew process.

This data set only | ooks at the frozen MIDs, and
we felt that it would be still nore realistic if we would
allow the inclusion of the second MID. So, this was kind
of one step back, as far as we were concerned.

DR. CHARACHE: Do we have the information on
what happens when you include the second data set?

MR. DAWSON: We do, but that is only the fresh
and frozen conbined. That was for a request that | nade.

DR. RELLER: This analysis, was there -- the
fresh versus the frozen for smear positives, there wasn't
much difference, in smear negatives there wasn't nuch
di fference.

Then, when you did it sonehow a different way,
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with smear positives and snear negatives, the snear
negatives were possibly different. | mean, what was the
pur pose of this analysis?

MR. DAWSON: | realize this gives rise to
confusion. We were trying to find a data set that, to
us, corresponded to intended use.

G ven that the intended use is still being
debat ed, we devel oped a sort of definite idea of what we
think it is.

So, we wanted to use that part of the data, with
that idea of the intended use. So, unfortunately, it has
a narrow focus, but we think it is nore appropriate for
t hat purpose.

DR. RELLER: What do those P val ues nean?

MR. DAWSON: The P value at the lower |eft
corner is for the McNemar test, and that was just a
conparison of the clinical status and the MID2.

Essentially, what we conpared there were the 11
positives by MID2 versus 17 by clinical status. | think
t hose nunbers are the same but for standard variation,
and the | ow P value nmeans that they are not included.

DR. RELLER: So, as we conme across these bottom
four cell blocks, the first one, snmear-positive, P value

of one. Snear negative P value is one. Then we cone
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across the snmear positive, the 3.7, which | presunme there
is sonme relationship between the first block of snear
positives and the second bl ock, and the first snear
negative and the second snear negative. \What exactly is
it, and where did those nunbers conme fronf

MR. DAWSON: The inplied conclusion is that
maybe snmear-positives is not so much difference, whatever
went into those different blocks, but somehow, the snear
negatives, by this analysis, there may be a difference of
a suspicion of a difference. | nmean, the P value is |ess
t han . 05.

DR. RELLER: Just. What are you really trying
to get at here, and what does it nean.

MR. DAWSON: | think what those four blocks nmean
down at the bottom of the chart is that everything | ooks
okay except snear negative in fresh specinens. That is
basically why | included this.

This is nmy best cut at -- or was as of January -
- nmy best cut at the data. | had a concern that snear
negative was rather different in the fresh speci nmens than
in the frozen, because everything el se | ooked fine.

The smear-positive results are fine, and the
snear-negative in frozen specinens. | sort of had the

view that testing worked better if it was frozen.
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DR. RELLER: That is exactly why I am asking
t hese questions. Now, we conme to this smear negative
fresh only. 1Is that excluding the bad priners?

MS. JONAS: Yes.

DR. RELLER: So, that is w thout the bad
primers. Okay. So, we have the fresh specinens with
snear - negative. That is what we are interested in, snear-
negative fresh.

Statistically, it looks like it is |ess good
performance than frozen speci nen and snmear negative?
Better performance? Better performance on the fresh,

t han are frozen.

MR. DAWSON: Than the pool ed data.

DR. RELLER: Just reinforcing what the --

DR. GUTMAN: Can | try to clarify this? The
intention of this was an exercise in understanding
pool ability.

You are absolutely right, that if you decided
that poolability was taken off the table, either for
bi ol ogi cal or statistical reasons, then you are | ooking
at the nost pristine data set, that this is the first
sanpl e against multiple cultures. So, it my be small,
but it is the nost pristine data set.

DR. RELLER: So, it is a feeling that this is a
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really good test, if we had the data to conclude that.
It is just that the nunmbers aren't there. It is sort of
unfortunate, because of the glitch in the priners, that
t he nunbers aren't there.

It is the fresh done right away, which in terns
of the old flow of things, the real value of this test,
ei ther snear positives or smear negatives, is how good it
IS now.

Then there conmes the question, for nme at |east,
of are the nunbers, with the way it should be done now,
with a fresh speci nen, adequate, or at this point
adequate, in ternms of nunbers to be included in the
| abel , enough nunmbers to be convinced that it is
effective for the purpose that it is intended to be used
for.

It is not that it won't be or isn't, but do we
have the data base to conclude that.

DR. SPECTER: We have one set of data that | ooks
pretty pristine and we just | ooked at that, and it | ooks
pretty good. The question is, are the nunmbers |arge
enough to make that concl usion.

| think, drawing into that, though, you have to
say that it is hard to generate those nunbers to begin

with. | don't want to put nunbers in the FDA s nouth,
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but at | east they were at |east neutral on the
sufficiency of the data going forward.

Again, with the idea of |east burdensone, is
that froma regulatory point of view, is that enough
data, in ternms of safety and efficacy standards, to say
that the test works in the normal situation.

| think the other thing, fromthe nore practical
point of view, is -- as | said before, there are not that
many tests marketed. The sponsors have to include nore
data and it may nore worthwhile to stay with what you
began with. It may not be practical to gather that nuch
nore data goi ng forward.

You have to make a decision as to whether the
test is going to be devel oped after.

DR. CHARACHE: The only thing we see fromthe
data set thus far, is the very nice |ooking data, that
shows the conparison with the clinical definition.

The clinical definition also was challenged. W
m ght want to consi der whether the nunmbers are accurate,
whet her nore conpari sons should be | ooked at fromthat
set, that we have not had presented today or whether we
have all the information that is needed today.

DR. EDELSTEIN: | may have a way out of this

conundrum The data fromthe fresh specinen set actually
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| ooks pretty good.

The sensitivity is a little bit higher than the
pool ed data. The specificity is considerably greater.
The question is, if we |look at the pool ed data, what we
are saying is, that may be the worst case scenario for
t he performance of the test.

If we say that, based on that worst case
scenario, that that |ooks okay in terms of safety and
efficacy, then, while we wouldn't address the issue of
what the true performance of the assay is, we will have a
pretty good idea of the worst case situation.

For me, | think we need to nove beyond this. In
answering the questions about poolability, | was
answering the specific question raised, but the issue is,
accepting that the pooled data set nmay not be perfect,
overall, its performance is pretty nuch conparable to the
fresh alone. In fact, the major changes are that
specificity is alittle bit lower with the pool ed data
set than with the fresh al one.

DR. CHARACHE: | think it is probably a good
time to take a break and catch our breath.

DR. SANDERS: | have a comment before we do
that, because it tags onto what he was saying, and it has

to do with this whole issue of ultimte recomendati on.
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| have a reaction.

This may be one of those areas where it is
ultimately a condition of approval, certain conditions
for a post-marketing data base. | just throw that out.

DR. CHARACHE: Brief break, 10 m nutes, really,
10 m nutes.

[Brief recess.]

DR. CHARACHE: | would like to begin by
rem ndi ng the panel and col | eagues responding to
guestions, it is inportant to use the m crophone.

The panel nmenbers can ask questions that the
manuf acturers or other consultants can respond to, but we
do have to use the m crophones when we do it. W can't
just talk across the chairs, unfortunately.

MS. POOLE: One addition, if the audience wants
to put a question, could you wait until the chair
recogni zes you before you start to coment ?

| would also rem nd the people in the audience,
if you would take everything that you canme with, and any
trash, if you could place it in the garbage containers
out si de, thank you.

DR. CHARACHE: To return to the question that we
wer e di scussing, the question had been raised as to

whet her the nunber of snear-negative TB cases, with the
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anal ysis that we currently have avail able, which is
adequate to nmake a decision at this tine.

| think there was agreenment that the specificity
of the first sanple data | ooked very good, when conpared
to the clinical diagnosis fromthe pool ed data.

We have to continue to consider whether that one
pi ece of information provides enough information, or
whet her there are additional questions that we m ght
have, about the analysis of the particular patient
popul ati on that we are concerned with; nanmely, that
associ ated with the extension of the indications for use;
that is, the snear-negative, TB-positive group.

That is associated, whether it is -- perhaps we
can address first question B. |Is the data that we have
avai l abl e, or provided prior to this session, adequate to
characterize individual site performance for the use of
this device. The pool ed data, obviously, | ook excellent.

DR. HAMVERSCHLAG. | think as | nentioned
before, it is just that it is a very heterogeneous group
of sites, with some of them having very small nunbers,
and Zurich, where you have 13 specinens, and 10 of the
patients are snear-positive, and our limted experience
at a site where there are 50 patients and two to three

percent smear positive.
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It is hard to -- it would be difficult to
extrapol ate fromthe performance of one to the
performance at another, just because of that, even though
in aggregate you can interpret the data as very good.

DR. GATES: Isn't that the idea? | nean, if we
are looking at the data in the aggregate and sanpling
across a lot of different sites in a lot of different
popul ations, it seens to nme that gives it nore bal ance.

DR. CHARACHE: But we are addressing question B

Can we characterize individual site performance from
t hese dat a.

DR. SPECTER: | really don't see how we can
answer that question based on our previous discussion,
because all the data we have been presented is fresh and
frozen together.

If we won't accept fresh and frozen together, we
don't have any data to evaluate and answer that question.

DR. CHARACHE: Any divergent opinion on that
particular point? |If not, what types of data or further
anal ysis should be used for |aboratory site performance
eval uati on?

Here we probably can be hel pful, because the
data may al ready be there, and we are just saying what it

is should be shown. What el se woul d people want to see,
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to be able to evaluate individual sites?

MR. REYNOLDS: 1Is it even necessary to have
i ndi vi dual sites?

DR. CHARACHE: | think the purpose of individual
sites is to show consistency. You can't have all the
data from one | ocation, which may not apply when a
different | aboratory sets up the sane assay.

The question really is, what data woul d we want
to request be provided, in order to answer that question?

DR. OBRIEN: In discussing this question, can
we consider data that aren't a formal part of this study
t hat have been presented to us?

For instance, the study from Gal veston, that was
provided to us from FDA, does have data that are
rel evant. There was anot her paper included in the Gen-
Probe subm ssion, that has data relevant to this, both
fromsingle-site | arge studies.

DR. CHARACHE: If it was presented to us, yes.
It should be fresh without frozen for individual sites.
Woul d you -- is that fresh but not frozen for individua
sites, the papers? Wiich reference should we | ook at?

MR. FRIEBERG. Would you like it? W have it
summari zed.

DR. SANDERS: W have the Gal veston study in our
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packets. It is just that we have several volunmes for
this particular project. | did see it.
DR. EDELSTEIN. | don't understand this. How

can we use the data from another study to characterize
this eval uation?

DR. CHARACHE: It is another study. It is not
this presentation.

DR. OBRIEN. We may be able to use these data
to characterize the overall performance of the assay.
Al t hough we have a published paper to read, we don't have
all the details of the exact conduct of the study.

| am sure it was inpeccable, but it would be so
unl i ke any other subm ssion that we review, where we
woul d see all the nuts and bolts.

DR. CHARACHE: | think that is right. | think
t here have been questions raised here in ternms of using
the clinical definition when each study site has its own
definition of clinical tubercul osis.

| must confess, | was questioning, of the snear-
negative group, which we are really concerned about, what
was the distribution of the nunber of cases that went to
the panel, and to what extent did the know edge that was
a positive culture inpact on the definition of whether it

was TB or not.
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These are all things that we would know if this
was anal yzed as a separate subset, but we don't have that
data right now.

That is my only comment. | would like to see
ot her thoughts.

DR. OBRIEN:. | thought the patients presented
to the panel were well characterized. No?

DR. CHARACHE: W don't know if they were snear
positive or snear negative. |If they were disputed, and
they went toward the snmear negatives, it would inpact on
t he assessnment.

DR. OBRIEN:. They were virtually all snear
negative, | think.

DR. CHARACHE: That went in the panel. It has
the potential to inpact on the definition of a clinical
di agnosis, if the predom nance of snear negatives went to
t he panel and not an equal nunmber of other studies.

DR. OBRIEN:. AlIl of them were culture negative
as well.

DR. CATANZARO. No, that is not true; | am
sorry.

DR. O BRIEN:. The question is smear negative.

DR. CATANZARO. That is not true either.

DR. CHARACHE: | amsorry, could you pl ease?
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DR. CATANZARG: | would be happy to. The
criteria for going to panel is that they didn't fit the
two criteria that were descri bed.

One criteria is they had a diagnosis of
t ubercul osis, and they had two positive cultures -- not
one, but two -- and a clinical syndrome conpatible with
active tubercul osis.

The criteria for having tubercul osis excluded
that all cultures were negative, and there was no
clinical syndrome that was in any way close to conpatible
wi th tubercul osis.

So, anyone who didn't fit those criteria went to
panel, and there were 40 of those people. Sone of them
were, in fact, culture negative.

It turned out that, for the whole study group,
there were five culture negative patients. So, that is
really not an inportant issue.

There were sone snear negatives | those as well,
and | don't recall the nunber, but | do know that they
were not all smear negative.

In fact, there were people who had one snear
positive and one culture positive, and they would have
gone to the panel a priori, and there were a nunber of

those, quite a nunmber of those.
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DR. GUTMAN: | don't think this information -- |
think this analysis was probably not in the package.

DR. CHARACHE: | didn't see it, because |I was
| ooking for all the data | could find on the snear
negative TB.

DR. CATANZARO. The FDA was not inpressed with
the function of the panel, and a |lot of the panel
activity was not reported because the FDA didn't feel it
was relevant or sonmething. | am not sure of the reasons,
but the FDA chose not to accept it. The panel, for ne,
was critically inportant.

DR. CHARACHE: OQur question here is, what
i nformati on would the panel find useful in addressing the
di fferences between, or the simlarities or differences
bet ween the study sites. Wuld anyone |ike to cone up
with a list?

DR. SPECTER: | think the first one would be to
analyze it strictly on the basis of fresh speci nens.

DR. CHARACHE: So, we would like to see it on
the basis of fresh specimens and we want to see the snear
negati ves, diagnosed as positives. W want to see that
data for each site?

DR. SPECTER: Yes.

DR. CHARACHE: What el se do we want to see from
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the site? | have expressed an interest in knowi ng how
many went to the panel conpared to other groups of
patients, and how that was resolved, whether it was just
how the culture conpared, or as well as how the diagnosis
conpar ed.

Dr. WEINSTEIN:. | amputting this out as a
guestion, not really as a suggestion. Does anybody
believe that it would be useful to |ook at the data from
those sites that enrolled many patients -- 50, 58, |
can't renmenber what all the nunmbers were -- and | ook at
those data and then | ook separately at the data fromthe
sites that enrolled 13 patients, 15 patients.

If there is a learning curve and that sort of
thing, is that going to be a useful exercise. | ask it
as a question.

DR. CHARACHE: Wuld you want that or in any
case, whether there were discrepanci es between the | arge
pools and so on? You will see each center. Any other
t houghts on that question? Can we go to question two?

The applicant suggests the foll ow ng
interpretation of the results.

DR. GUTMAN:. |If you |l ook on the printed copy of
the questions in the handout, it actually has the table

on it.
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DR. CHARACHE: This points out that the
interpretation results currently recommend MID- positive,
MIb- RNA detected as the interpretation, as neaning
positive for MIb or MIb plus MOTT, regardless of snear
st at us.

Then in brackets it says, definitive | aboratory
criteria for TB diagnosis. | don't know what the
brackets nean. Can soneone tell nme why there are
brackets?

MS. SHIVELY: In Dr. Sinone's presentation, she
i ndi cated that case definitions recomended by CDC
indicate that a nucleic application anplification test
for smear-positive patients may be used as | aboratory
evi dence of MIb for confirmng the case of TB.

DR. CHARACHE: So, this statenment that is in
brackets would indicate that this would be a case of
tubercul osis that is snmear positive and nucleic acid
di agnosti c positive.

For MID negative, MIb RNA not detected,
interpretation, MIb not detected or |ow nunmbers of MIb
with or without MOTT, or MIb present, not detectabl e due
to inhibitors. Those would be the three interpretations.

Then it continues, MID testing of another

speci men recommended, if TB clinically suspected. That
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recomendati on i s nade regardl ess of the snmear status.

The question Ais, should there be instructions
t hat separate the expected performance for snmear negative
versus smear positive specinens.

| think this gets into the point four, which was
rai sed by M ke WIlson, which is the question of
preval ence, which m ght inmpact on the significance of the
i nterpretation.

There m ght be other factors that bring in other
points. | amtrying to make sure that we address all the
poi nts. Comments by the panel, please?

DR. EDELSTEIN: | am always slow to nmake a
comment. | think that there definitely have to be
different criteria for snear-negative versus snear-
positive patients, interpretive criteria.

Just taking the first exanple of smear negative
nucleic acid anplification positive, and even accepting
the positive predictive value of around 80 percent with a
confidence interval of around 50 to 96 percent or so.

To ne, that has a different meaning than a
positive predictive value of 100 percent, which would be
the case for snear positive.

| am not exactly sure what the interpretation

shoul d be, but it should probably say sonething about,
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interpretation of the results of this in a snmear-negative
patient depends on pretest probability of disease.

It may be hel pful, in the product insert, to
give a table listing positive predictive val ues versus
pretest probability in the snear-negative popul ati on.

DR. CHARACHE: If we stay with that for a
nmonment, what popul ati on woul d you base your predictive
val ue on, your incidence?

Wuld it be those physicians who thought it
i kely enough that it could be TB that they sent a sanple
to the TB | ab?

Wuld it be those patients put on isolation for
TB, with that degree of certainty? Wuld it be anybody
who is HV positive with TB? What kind of guidance coul d
we provide?

DR. EDELSTEIN: | am not sure | understand your
guestion. You are asking in ternms of indications for
perform ng the testing?

DR. CHARACHE: |Interpretation.

DR. EDELSTEIN: That is going to be nearly
i npossible for the | aboratory to do, and | think that is
sonething that the clinician has to do. He has to
estimate the pre-test probability.

There can be gui dance given in the product
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insert for resources to estinate pretest probability, but
| think it would be real difficult, I think, for
i ndi vidual | aboratories to do that.

Even if we know the overall pretest probability
in our total population, that wouldn't define the pretest
probability for the individual patient.

DR. SANDERS: In the proposed package insert
t hat they have provided us, on page 32 of book nunber
three, there is a section that has test interpretation.

It doesn't exactly state what is in our
guestions from FDA.

| am perfectly satisfied with what | read there,
and particularly with the sentence that says, the MID
test should be interpreted in conjunction with other
| aboratory and clinical data available to the comm ssion.

Based upon the level of clinical suspicion,
testing by additional assessnments should be consi dered.
It lists the IRB cut offs, the clinical range, | was fine
with that.

I n addition, on page 37 of the proposed package
insert, at the top table, it gives, at least ne for the
clinician, relevant information regardi ng smear-negative
patients and how to conpare the MID with BacTec, other

cultures, and it gives the sensitivity and specificity,
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positive predictive val ue.

So, it gives all the information right there, in

a way that 1, as a clinician, could easily understand it.
| think question nunmber two, as outlined in our FDA
handout, actually makes the issue nore conpl ex.

DR. CATANZARGC: | was going to say al nost the
sane thing. | think the criteria for the study are what
you should use as the criteria for testing.

The criteria for the study, where people were
suspected to have tuberculosis, as we saw in the data
present ed by Roxanne, 80 percent were in isolation, and
there were other criteria that were specified there as
wel | .

A smear status was not a criteria for the study,
and that is a post-facto fractionation, which I think is
entirely inappropriate.

MR. REYNOLDS: | don't understand that comment.

We are tal king about interpretation.

DR. CHARACHE: If | may, | don't want to get
into a dialogue like this, because we have a lot to
cover.

Perhaps | could ask again, how one coul d perhaps
provi de some gui dance. | think Paul has called our

attention to the fact that you can do it by popul ati ons,
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but it wouldn't necessarily apply to a single individual,
and | think that is a challenge.

| did, since we just had an infection control
meeting on this subject, |ook at the preval ence of
di sease in patients who were put into isolation in our
institution over a five-year period.

The preval ence was a high as six percent
positives, of those who were on isolation, if you assune
t hat everyone who was positive by culture was put on
i solation, which they were not.

That is the very highest end, to as |ow as .7,
before we restricted who could be put on isolation.

If you | ook at the whole curve of the positive
predictive val ue, that neans we were sonewhere between 20
and two or three false positives for every true positive
in our institution. That is an inner city hospital with
a very large AIDS popul ation of 3,000 or 4,000 patients.

| think it is very clear that our institution
woul d have been conprom sed. We would have had
approxi mately, all together, if we had done it with the
total popul ation, perhaps as many as 75 or 100 people
call ed TB who were not, because of the fal se positives in
that particular, very |ow preval ence group.

So, that is one of ny reasons for being very
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concerned about the positive predictive value which you
have head about a couple of times this afternoon.

We need to | ook at that, as well as, or in
bal ance, perhaps on a popul ation basis, with this issue
of the very cl ear advantages of making an early diagnosis
in this popul ation.

MR. REYNOLDS: | think | agree with Dr. Sanders.

| don't know how you can put a specific statenment in

there. As long as you put a general statenent in there
with positive and negative predictive value, varying with
| ocation, and you have to appraise yourself of what the

incidence is in your facility and then you that

information accordingly, | think that is about the only
way that you can do it, is to put sonme sort of general
statenment |like that in there.

DR. HAMMVERSCHLAG. Looking at it another way,
and oversinplifying it, the reality is, there is no such
thing as a test that is ever going to be 100 percent
sensitive for a specific set of circunmstances.

The question is, what can we tol erate and what
can we consider to be adequate. | nean, extrapolating
from experience with, say, chlanydia trachomatous
di agnostics, the Centers for Disease Control have cone up

with some standards for sensitivity and specificities.
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| can't give you the exact nunbers, except that
the test is in the high 90s sonewhere, and if a test
doesn't perform according to that, they will not
recomend it.

The question is, there is always the possibility
that it could be a false positive. That nay be greater
or | ower depending upon certain characteristics that the
popul ati on may have. You have to just always take that
into account.

This may sound rather sinplistic, but sone
people just don't get it. It must be true; the lab told
us; it nust be true.

| always tell my students, 100 percent never
happens. It is just that | think it is alittle too
positive.

There needs to be sone kind of qualification,
that they have to know that there is a probability that
it is a false positive, although the specificity may be
in the 90s sonmewhere.

They have to take that into account, know ng
their popul ation characteristics, and it is a question of
what they can tolerate and how to get it.

DR. GATES: | would just like to concur with

what Dr. Sanders was saying, in the sense that the people
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writing these sorts of tests are, froma | aboratory point
of view, pretty sophisticated.

You woul d think that they know what preval ence
meant and what effect it had on positive and negative
predictive value, and that you never absolutely address
each |l ab's preval ence. You depend on the lab to know
what it is and conduct the test accordingly.

DR. VEINSTEIN: | agree that the | eadership in
many | aboratories is sophisticated, but | would argue
that the | eadership, in many | aboratories, is
unsophi sticated, particularly if you get to hospitals
where you don't have doctoral |evel |eadership in the
| aborat ory, where you have, with all due respect,
pat hol ogi sts who are directing m crobiol ogy | aboratories
who had a total three nonths of m crobiology during their
five years of training, and are sort of doing this as an
asi de, while they nake their noney on surgical pathol ogy.

| do think that there is a potential problem
there. | think what m ght be useful would be, in the
package inserts, to include the graph that is designated
B-1, book nunmber three, page 87, that would at |east give
sone gui dance to people who would then know that if they
had | ow preval ence in their particular institutions, that

they have to be aware of the possibility of false
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positives.

DR. CHARACHE: May | point out a generic
guestion? What percentage of false positives would the
panel think neans that institution shouldn't do the test?

What is your tolerance level? Fifty percent?

Ni nety percent false positives? That is really what it
is going to come down to.

Shoul d there be institutions who don't offer it
t their patient popul ati on because the |ikelihood of true
positives is too | ow? What percentage false positives --
shoul d that be a determnant? Does it reflect the
sensitivity?

What does the group suggest is tolerable in
terns of false positive rates? Should we be worried
about it?

DR. GATES: |Is that within our purview, to nake
recommendations to clinical sites in terns of their false
positives |level ?

DR. CHARACHE: | am not saying that that
necessarily has to be, but it m ght provide guidance if
one were to say, if your incidence of positives is bel ow
a certain |level.

DR. HAMVERSCHLAG. | think that nay be nore in

the reign of the Centers for Disease Control and good
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practice guidelines and testing. That is usually where
t he reconmendati ons conme from

That is sort of an independent issue fromthis
war ni ng, saying that there are going to be variations in
the way this test perfornms based on popul ati on and
preval ence, and that you shoul d never accept it just out
there at face val ue.

| agree that the |eadership in | aboratories
varies. The ASM had this editorial a couple of nonths
ago about dunmbi ng down in the m crobiol ogy |abs.

Many pl aces, where they used to have doctorate
| evel people, now these tests are being done by people
with bachel ors degrees or associ ate degrees.

There is a real possibility, of course, once the
test is out there, it may not always be at higher |evel
| aboratories. It will go into commercial |aboratories
and smal|l community hospitals.

Just judging from experience, again, that | had
with i nappropriate use of chlanydia tests, it is really
wild, some of the stuff that goes on.

DR. RELLER: Don't the boundaries on gui dance
for smear-negative and snear-positive speci mens depend on
whet her the recomendation is that one should do the test

on snmear-negative as well as with already-approved snear-
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positive speci nens?

One of the questions that came up with the fresh
speci nens, for exanple, versus the frozen one, is that
there seened to be, although the nunbers were snall
differences in sensitivity.

The caveats that one would place on the test
have to do -- interpretive caveats -- would have to do
with sensitivity and specificity.

| don't think I know what that is for snear-
negati ve speci nens, yet. There is confusion about use.
Just to anplify Dr. Hamrerschlag's comments, in the
presentation fromthe CDC, when the inpact of active NAA
on TB, on page 86 of the slides, snmear-negative NAA
positive -- this is how one would use this, snear-
negative, NAA positive; i.e., those with potentially |ess
i nfectious TB.

The inmpact, reduced delays in the initiation of
therapy for patients with snmear-negative TB when there is
a low clinical suspicion.

Well, | thought those were the very patients --
| mean, | think one has to see what you have before you
describe howto interpret it.

The question | would like to pose, com ng back

to the data base that we have under consideration, that |
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think there is general agreenent that we are nost
interested in, but what we are nost interested in is how
this test performs on smear-negative fresh speci nens.

How many of those 17 patients, that are in that
best data base -- best data base by nobst people -- how
many of those people were, in fact, culture positive? Do
we know t hat ?

| think, comng back to Dr. WIlson's coments at
the very outset, | don't think anyone woul d continue
therapy ultimately in someone with non-confirmed di sease,
specifically if they ran into difficulty.

| applaud trying to get a really good handl e on
soneone who actually had tuberculosis. Froma clinical
standpoint, there are criteria that one -- this is what
is so great about tubercul osis.

What is so difficult about defining high
suspicion or whatever is that it is a sneaky di sease.
There is a wide range of nmanifestations.

How do you define someone with syphilis?

Absol utely. In the end, you have to confirmit with a
| aboratory test.

Soneone who had pul nonary infiltrates that was
at high risk, one could add in all the pretest

probabilities, who had one positive culture, | don't
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t hi nk anybody woul d say they didn't have tubercul osis.

| am nore interested, ultimately -- 1 think nost
patients who conplete a course of therapy, in fact, there
is no reason, with good | aboratory techni ques, that nost
of them who end up conpleting a course of therapy, in
fact, do have culture confirmation.

| think in the end, for the purpose of getting
sone objective boundaries around it, we have to consider
the culture-positive patients.

That is why | want to know, out of the 17 in the
pristine data base, how many were culture positive.

MR. FRIEBERG. | think in the April 2
subm ssi on, page 55, there is a table that shows culture
positive and snmear negative cases.

DR. CHARACHE: What page?

MR. FRI EBERG. Page 55, book 3, April 2.
Hopefully that is what you are looking for. | think the
answer is 17, all 17 of those were culture positive.

DR. CHARACHE: So, that suggests that perhaps
the resol ution was because they were culture positive,
which is part of the decision.

DR. RELLER: | wanted to actually know how many
culture confirnmed patients that we have, in which to

assess the performance of the | atest version of the MID
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for smear-negative patients.

| think when we know that, then if we are
confortable with those data, then one can, based on that
sensitivity and specificity, put the boundaries around
this.

The preval ence is an inportant consideration and
it serves an educational purpose. For the individual
patient in whomone is considering the diagnosis of
t ubercul osis, one could have a very high pretest
probability of tuberculosis, based on clinical and
epi dem ol ogi cal grounds, in an individual patient in a
| ow preval ence area.

It is the individual patient that is critical in
maki ng the diagnosis of tuberculosis. | think, wherever
we end up, at whatever time -- today or next year -- that
the i ssues of the pretest probability and what the actual
performance on culture-positive, snear-negative patients
is, is the kind of descriptive |anguage that would go
into the package insert to help guide the appropriate
interpretation and use of the test.

DR. CHARACHE: | wonder if there is further
information, if all 17 individuals that were considered
to have tubercul osis, were culture positive, whether that

was the basis for deciding that they had TB and how t hat
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corresponded to the popul ation as a whol e.

| aminterested in that, because that group had
no di screpant results. | amjust wondering whether there
are simlar snear negatives that were MID positives, that
foll owed the sane clinical appearance with the exception
of a positive culture.

DR. CATANZARO | don't have the answer to that
guestion, but | wanted to inplore that you renmenber that
the rest of the cases -- not the 17 that were culture
positive -- but the ones that didn't have TB, but that if
t hey had gotten the information, would not be like the
patient who has positive X-rays, snear negatives,
bronchoscopy negative, but the clinician felt the patient
probably had TB.

MID woul d differentiate those patients, would
not cause people to waste tons of noney on people that
are snmear negative and MID negati ve.

| am just suggesting that you renmenber both
sides of the coin. Focus on the 17, forget about the
200.

DR. CHARACHE: A point of clarification. W
know that in the study population as a whole, there were
sone that were decided to be fal se positive.

s it the recommendation that if you have a
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positive MID and a negative snear, that all those
patients should be treated for TB? Should they have
investigations in introduced by the public health
depart ment ?

DR. CATANZARC: MW personal recommendation is
t hey shoul d have anot her test.

DR. TUAZON: | think the bottomline there is
their clinical judgenent. |[If you think clinically the
patient is highly suspicious of having tubercul osis, you
woul d ignore the MID and the snears.

Let's return to the question. Should the
instructions for used in the |abeling include informtion
to clarify differences in expected performance for snear
negati ve versus snear positive specinmens.

| f there should be differences between the two,
then let's sharpen what we think they ought to be.

DR. SPECTER: M feeling is that, if you | ook at
the table that we have been provided, it says, MID
testing in another specinmen, TB clinically suspected,
regardl ess of smear status.

| think it has already been suggested, besides
that, that if you have a negative, it should be repeated
as wel | .

This recommendation is that if a definitive test
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is received with the MID, then it should be repeated.
Then | think you can consider snear positive and snear
negative the sane.

I f that recomrendation to repeat is not going to
be followed for all of these tests, then there should be
di stinct recommendations for snear positives versus snear
negati ves.

If you look at this line and it is not clear
where it is placed on this table, whether that just
refers to the MID negatives or to everything, we need to
clarify that point.

DR. GUTMAN: | can clarify the question. W are
focused on the negatives, not on the positives, and one
of the intended uses is that there would be different
interpretive criteria.

| think they woul d probably be different anpong
t he group we have reviewed, that they probably neet the
gl obal interpretation of the guidelines for suspicion.

Many of us in the review group sort of think,
what ever the instructions are, that for these sorts of
things, the data seens to suggest difference in
performance in those two subsets -- snmear negative versus
snmear positive -- you are putting out the data, to

partition the data into snmear-positive versus snear-
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negative performance, or are we, in fact, raising a valid
guestion that that is wong and they should be required
to put different performances in partitions.

Cbvi ously, their instructions nay or may not be
t he sanme, depending on what that performance shows.

DR. CHARACHE: Comments? | think what | have
heard Dr. Specter say is that he feels that the
recomendati on for a repeat test should be clear, as
appl i ed.

How far would you want to go on that? Wuld you
want to say must be, in order to interpret? Wuld you
want to say should be or maybe?

DR. SPECTER: Based on the data | have heard
presented here today, | would say it nust be.

DR. CHARACHE: Comments or thoughts, Dr.

O Brien?

DR. OBRIEN:. | amnot sure we have enough
information on repeat testing to nmake that judgenent,
particularly if patients have a | ow probability or a | ow
clinical suspicion of tubercul osis.

Maybe they shouldn't have this test in the first
pl ace, but | am not sure what val ue repeat testing would
be in those.

Those with a higher suspicion, maybe it would be
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reasonabl e, but again, do we have the data presented in
the study to nmake that determ nation?

DR. CHARACHE: What is the consensus? Do we
have that data that says what our recommendati on should
be on repeat testing of snmear negatives?

DR. OBRIEN:. We were presented sone information
denonstrating that the sensitivity increases a bit with
second and third tests, because it does work with snear
and, particularly, culture.

DR. CHARACHE: That was m xed speci nens?

DR. O BRIEN: That was m xed speci nens, right.

DR. EDELSTEIN: As | see it, the problemwth
repeating the test is, in the particular situation of a
snmear - negative patient, if the initial test is positive,
the interpretation is going to be based on the pretest
probability of disease.

How are we going to suggest, if the repeat test
result is divergent, to do a retest. So, it raises a |ot
of issues that we can't address from a | aboratory
st andpoi nt, that have to be based on what the clinical
suspi ci on of disease is.

DR. RELLER: The best use of the direct test is
to get it done on a good fresh specinen, when initial

deci sions are being made.
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When the test is positive, it needs to have a
culture and a confirmation and susceptibility testing.
When it is negative, it certainly needs to have a
culture, because the test is not appropriately sensitive.

If the recomendation for a package insert is
that, if the test is negative, that one needs to do a
culture for snear positives, it is unequivocally
necessary, with |l esser sensitivity, to do a culture on
t he smear negatives.

| mean, you have to do further testing anyway,
to confirm because of issues of specificity, or to
exclude, owing to issues of sensitivity.

DR. CHARACHE: So, you are enphasizing the
necessity -- that what nust be done is not to repeat.
What nmust be done is the culture.

DR. RELLER: | mean, | am sorry, you have to
wait for the ultimte answer. | nean, this helps in the
specificity of the test in smear positive, and the
specificity in snmear-negative patients, is the real
val ue, applied clinically in a patient with a high
pretest probability based on clinical and epidem ol ogi cal
grounds.

DR. CHARACHE: Did you have sonmething to add?

DR. SPECTER: | just wanted to make it clear
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that my coments earlier did not preclude that. |
particul arly agree.

| think one has to take into account both that
culture nust be done, and that clinical evaluation is
going to be a critical factor. | take those as givens.

| still think you need confirmation of your
initial results in order to nmake the sanme judgenent in
using this test.

DR. CHARACHE: Let's take one sweep around the
panel and ask if there is anything else. W heard that
there should be information presented relevant to the
difference in results, different predictive val ue, based
on the preval ence in a given popul ation.

There has been a sense that it would be very
difficult to specify, other than with clinical
restrictors, how that information m ght be enployed in a
gi ven ar ea.

We heard that one nmust do a culture, not that
t hey shoul d.

DR. HAMMVERSCHLAG. | generally concur. | just
have to give a little nore background information.
People can interpret the results -- and renmenber, that
the results are not 100 percent absolute in either

direction. They have to use them appropriately. O
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course, they have to repeat a specinen.

| think that should be included. | don't think
it is going to be overwhel m ng, or add that nmuch nore to
t he insert.

| think one variation m ght be that graph, just
to show that, again, it is not absol ute.

DR. SANDERS: 1In the old and the proposed
package insert, there is a statenment there that says, the
MID test shoul d al ways be perforned in conjunction with
mycobact eri um cul ture.

DR. CHARACHE: The question is whether it should
be should or nust. There is a very big difference.

DR. SANDERS: | would say it should be a nust.
| think that there would be an enhancenent of this whole
i ssue of AFB snear-negative patients if the preval ence
tabl e were also included | ater on.

DR. VEINSTEIN: | concur.

MR. REYNOLDS: | agree with the comment about the
graph, putting the graph in there. Insofar as saying
must, right now, how often do you have the doctor order
an AFB snear without a culture?

DR. GATES: | think the graph is a good idea. |
al so think you shouldn't get too prescriptive. | go

al ong with shoul d.
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DR. RELLER: | was trying to think of the right
word. | think it nust be a must, and that, just
parenthetically, the kind of |ab that we would all |ike

to have our work done in, would not do a snear w thout
getting a culture.

What do you do with a negative? Wat do you do
with a positive?

The inmportance of this language is that if there
is acrack -- in a way, should is a crack. In today's
envi ronnent, HUM Vs woul d be driven through a crack, if
it was econom cally beneficial.

DR. SPECTER: | amin favor of nust and
i nclusion of the graph.

DR. OBRIEN:. | don't have strong feelings about
must or should, but very definitely not only the graph,
but I would put a warning to indicate that the positive
predictive value given in the table for smear negatives
of 75 percent was based on 11 percent preval ence of
di sease in that popul ation, which we won't find anywhere
in any | aboratory doing this test, and that the positive
predictive value is likely to be nmuch | ower, and that
needs to be taken into serious consideration.

DR. EDELSTEIN: | vote for should. | think that

there should be a clear statement regarding the
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interpretation of the test, to take into regard pretest
probability, and also | concur that there should be a

st atement speci fying what the preval ence of disease was
t hat was studi ed, and saying that the performance of the
test may not be the same in your patient popul ation.

DR. CHARACHE: We will conplete, and then I am
going to ask one question relevant to that.

DR. TUAZON: | don't have any strong feelings
about nust or should, because you are doing it anyway. |
concur with the other recommendati ons.

DR. WLSON: | vote for nmust. | agree with
Dr. OBrien. | think there needs to be a fairly strong
war ni ng.

In many parts of the country, regardl ess of the
i ndi vidual patients, the prevalence is so |low, that the
positive predictive value could well be very low for this
test.

| think that people performng this need to know
that and need to be able to comunicate that.

DR. CHARACHE: | agree with nust. | amgoing to
rai se an additional question pertaining to preval ence and
| will give you one other piece of information.

| told you what the preval ence was in our inner

city hospital for patients on isolation. Last year, for
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whi ch we have the full data, which was 1998, the

preval ence of positive culture, of those received in the
| aboratory is 0.2, which is a very long way from 11 and |
don't even think it is on the curve, and we are a very

| arge, inner city hospital, with an Al DS popul ation.

My question is, given the fact that everyone
agrees that you can't draw any concl usions from
preval ence because it is so individual, should the
preval ence reported in this study be put in a package
insert? It says it will not apply to any of the
hospitals using it.

DR. HAMVERSCHLAG. | think actually sonebody
suggested that. | think it is probably late and ny
neurons aren't functioning as they should be right now.

| also agree, again, | agree with Dr. Reller
about the crack, and why we have to, again, enphasize the
wor d nust .

If this goes into sone -- it is very possible,
that even if you say that the test should be run by
| aborat ori es who have the capability of doing culture, |
al nost think that al nost anybody woul d be able to buy it
in a community hospital

You can't just say, we will not sell it to

Franklin General Hospital in Nassau County.
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It doesn't nean that it won't be done in
clinical chem stry, and that doesn't nean that it won't
be done in a laboratory that isn't going to be doing
m crobacterial cultures.

MR. DUNN: It is a conplex test, so
theoretically the | aboratory has to be able to do it.

DR. HAMVERSCHLAG. There are sone that are. It
is hard to say. There are certainly other tests -- they
may even get involved in other anmplification test. | just
don't see how you are going to be totally able to tel
themto restrict it to hospitals that only have the
capability of doing nycobacterial culture.

DR. CHARACHE: Does anyone el se want to comment
on whet her the preval ence results that were found in the
clinical trial should be published as part of the package
insert?

DR. VEINSTEIN: | agree with you.

DR. RELLER: That nmeans that they should or
shoul d not be?

DR. VEI NSTEIN: That they should be published in
t he package insert.

DR. CHARACHE: The preval ence? No, we are
aski ng whether it should be shown to have a positive

predictive val ue of whatever percent, based on the study
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t hat has a preval ence of tubercul osis of whatever
percent.

DR. HAMVERSCHLAG. Sure, and then you can say
that the performance may or may not be the same, and then
follow up with the preval ences in the popul ation, and you
can consult with the graph to get an idea of what it
m ght be.

DR. RELLER: That is the point.

DR. CHARACHE: Could you clarify the point that
you want to make?

DR. RELLER: There is no use of the preval ence
unl ess there is sone educational construct in the package
insert that relates that the expected positive and
predictive value varies with the preval ence or the
pretest probability.

To put in one without the other is m sleading.
The performance in a | ower preval ence or | ower pretest
probability will not be the sane.

The preval ence doesn't make any sense unl ess you
link it with what effect that has on the probability of a
positive nmeaning, or a negative nmeaning. | think they
are |inked together.

Then one can position based on -- it affords a

couple of things with having some latitude in this. One
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is the reality that, if you are going on a fishing
expedition, you are liable to end up with a red herring.

You need to have, you know, a reasonable clinic.

Second, you are nobst often going to have those in a
pl ace that has high preval ence.

Once you get the understanding down, then you
have laid the ground work for the kind of communication
that | think everyone here wants to see, between the
| aboratory and the clinician, to say, you know, go to the
| ab and do this test. It could be useful.

Sonebody who is picking it off to exclude TB in
a | ow preval ence popul ati on, they are del udi ng
t hemsel ves.

DR. CHARACHE: W are going to have to nove
around very quickly. W have one hour left in the
bui |l ding. We have got nore questions and we haven't
voted. Any nore thoughts on how to add any ot her
gui dance or caveats to the |abel, appropriate to ensure
safe and effective use of the MID with snmear-negative
speci nens?

DR. OBRIEN:. In answer to your question,
think if we are going to publish data, or suggest that
data fromthe study be included in the package insert,

then this should be presented.
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| don't know how much gui dance we can provide to
indicate that, if this test is used in snear negative
indiscrimnately, in nmost settings in the United States
it will have a very |low positive predictive val ue.

If used in a patient who is suspected of
tuberculosis, with a suspected a priori likelihood of TB
of around 10 percent, it will have this predictive val ue

based on the study data.

DR. EDELSTEIN:. | agree with that. Wat | woul d
like to see in addition -- | hope this doesn't sound too
heretical -- is the 95 percent confidence intervals of

t hose esti mates.

| would be willing to accept the confidence
intervals for the conbined data sets, because | think
that is the worst case scenario.

DR. WLSON: | agree with what has been said.
That caveat needs to be in there. Even though the idea
of using those tests is for a particular group of
physi ci ans working with particular patients, the reality
is that you have an enornous nunmber of specinmens con ng
in fromless qualified physicians who don't routinely
care for patients with tubercul osis.

They are the ones who really need to understand

that prevalence in that community greatly affects the way
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the test result is interpreted.

So, the test won't be used in idealized
situations. | think that makes it even nore inportant
that that caveat is in there.

DR. CHARACHE: Could we see the third question?

DR. GUTMAN: | hate to be so repetitive. | know
it is late. Are we under the assunption that you are
thinking of this as a separate part of the package
insert, fromthese issues that deal with the snear
negati ve and snear positive, that you are tal king about
di fferent preval ences?

We are certainly appreciative of the insight, in
ternms of the notion that preval ence m ght be useful
i nformation on the | abel.

We also think there is a spectrum bias here, in
that there are different sensitivities and specificities
bet ween the two subsets.

We are asking you to either support that notion
or to suggest that notion is wong. Sonehow or ot her,
that m ght have gotten m ssed in the conversation.

It is okay to say we are wong, but we would be
surprised and we would go back. |If the perfornmance of
the two subsets is different, it is calling for some kind

of differential |abeling, mybe.
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DR. CHARACHE: Let's address that specifically,

because we have made a | ot of comments on the negatives.
Let's now consider this one question.

Shoul d there be separate tables and
recommendati ons for interpretation made for the snear
positives versus the snmear negatives, given that they
have different statistical significance when anal yzed.
Let's just go around quickly.

DR. HAMMERSCHLAG  Yes.

DR. SANDERS: | am not sure | can answer that
guestion. | amnot sure how cl osely the package insert is
read, as opposed to the technical training that goes into
training | aboratory personnel.

DR. CHARACHE: The responsibility is that a
| aboratory is able to interpret the tests they have done.

DR. WEI NSTEI N:  Yes.

MR. REYNOLDS: Yes.

DR. GATES: | can't answer that.

DR. RELLER: Are we responding to Dr. Gutman's
guestion?

DR. CHARACHE: W are responding to the question
of , should there be separate information provided or
required for the snear positives and the snmear negatives?

DR. RELLER: | think that, even though the data
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base is small, that there are unequivocal differences
bet ween a positive and a negative, with regard to
sensitivity.

DR. SPECTER: Yes, and primarily because there
needs to be sonmething to highlight the differences.

DR. O BRI EN:  Yes.

DR. EDELSTEI N:  Yes.

DR. TUAZON: Yes.

DR. W LSON: Yes.

DR. CHARACHE: So, there is agreenent that there
has to be differentiati on nmade.

Item 3, we have al ready discussed many of the
poi nts that conme through on this one. So, we are going
to limt our discussion to 15 or 20 m nutes.

Does the current study, plus the data and
information -- does the current study, plus data and
information from previous studies, provide sufficient
evidence to nodify current |abeling as requested by the
appl i cant ?

That means, do we have enough data, at the
present time, on the snmear negatives, to permt the
overall conclusions that it can be used. Do we have
enough data so that it could be said at this tinme?

DR. HAMMERSCHLAG. | nust say that there is
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never enough data, but | would say probably, with the
qual ifications that we have previously discussed. This

is getting kind of redundant.

DR. SANDERS: | concur.
MR. VWEINSTEIN: | think I concur. 1Is the
statistician still here? | ask only because we talk

about how difficult it is to get the data on the snear
negative, culture positive.

We have said that we have got the best data that
we can get for the nmonent. | would just |like to know that
the statisticians feel confortable with that.

DR. GUTMAN: Qur statistician will be back in
the room shortly, so you will have to ask the question
agai n.

DR. CHARACHE: | think we have to separate the
i ssue of whether it is necessary to do nore studies, or
whet her it is necessary to analyze the data for the snear
negatives, so that that data can be exam ned.

The earlier discussion suggested that we should
anal yze it by study site, that we should analyze it by
the definition of clinical positive diagnosis.

So, we are not recomending to say that, if we
need nore data, it means nore clinical trials.

DR. GUTMAN: Let ne rem nd you that, if you ask
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for nore data, it could be either pre-approval or post-
approval. You have both options.

DR. VEINSTEIN: It is just the way the question
is worded. Does the current study provide sufficient
evidence to nodify current |abeling.

My concern, really, is just that the Nis snmall

We all understand at this point that it is the best we
can do under the circunstances.

| would just like to hear fromthe statistician
whet her or not the statistician is confortable with those
smal | nunbers.

MR. DAWSBON: Yes.

DR. WEINSTEIN. MW vote is yes.

MR. REYNOLDS: Yes.

DR. GATES: Yes.

DR. RELLER: Can | ask a question?

DR. CHARACHE: Sure.

DR. RELLER: For the patients who,
unfortunately, had the initial specinmen with the bad
primer, were those the only ones that were retested with
the frozen speci mens, or were there sonme others?

What | amreally getting at is, if there had not
been a glitch and everything was sort of going all the

way, the nunber, the proportion, et cetera, would we have
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twice as many patients, half again as many patients, et
cetera.

Just so we have the data base and don't get hung
up on what the nunber m ght have to be.

MR. MATHEWS: May | suggest that there were a
few patients who were not available for retesting. There
were sonme patients who were initially tested with the bad
primer that we could not retest.

DR. CHARACHE: | amsorry, but if we don't want
to be left here when the lights to out, we really have to
nove al ong.

DR. RELLER: That doesn't answer the question. |
realize that -- you say there was a small nunber that you
wanted to retest that you couldn't.

MR. MATHEWS: Correct.

DR. RELLER: Were the ones that you did retest
all frompatients that you wanted to retest because of
the bad prinmer? That is what | am getting at.

MR. MATHEWS:  Yes.

DR. RELLER: Basically, you could, for nunbers
pur poses, of the 17 that we know were culture positive,
and for the others, there is a high probability of snear
positive, although based on an ultimte clinical

di agnosi s.
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You get sone idea for the number of patients in
the earlier study that we are dealing with. Do you see
what | nean?

DR. CHARACHE: | think we do have to nove al ong.
How do you vote on that?

DR. RELLER: | do not think that the nunbers are
adequate on the smear negati ves.

DR. CHARACHE: Dr. Specter?

DR. SPECTER: Yes.

DR. O BRIEN: As worded, no, because the
applicant is asking for a smear-independent |abeling
indication. | think all our discussions indicated that
we t hink snear-negative patients nerit special
consi derati on.

Along with what we have been discussing, | would
t hen answer yes, but with that proviso.

DR. EDELSTEI N:  Yes.

DR. TUAZON: Yes.

DR. W LSON: No.

DR. CHARACHE: All right, I will just ask for
comments on the |ast no, because it was our panel |eader
who reviewed it. WIIl you coment?

DR. WLSON: Basically, what we are concerned

about here is the snear negative patients, with 17 of 27
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patients to | ook at.

Clearly, the sensitivity is only on about two-

thirds of these patients, and the specificity is higher.
But | don't think that an N of 17 is sufficient evidence
to nodify the current | abeling as requested.

DR. CHARACHE: | will again express a desire for
nore i nformati on about how t hese patients were classified
as a clinical diagnosis.

They were all culture positive, and I would Iike
to know if there were identical patients who were culture
negative, where the clinical decision was only based on
the culture.

| would favor | ooking at sonme nore information.
| am not sure whether | favor that before or after
rel ease of the drug.

Could we | ook at item nunmber one under A, rather
than A globally, which is to say, should MID testing of
snmear - negati ve speci mens be indicated in selected
patients, those with a high clinical suspicion, or should
it be open without any suggestion that that be foll owed.

Coul d you just go around quickly again, based on
what we have said before? Should recommendati ons be made
tolimt the testing to selected patients, or to anyone

who now gets a culture?
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DR. HAMMERSCHLAG. | have a little problemwth
that. Again, it gets into the issue of classifying
whet her a patient should be tested.

| would like to see it done in those patients
who are thought to be at higher risk and have a clinical
suspicion, but the thing is how do you define it. MW
hi gh risk may not be your high risk. So, | don't know
how we can do that.

| think that if we have the previous l[imtations
and comments, that may cover it.

DR. SANDERS: | would like to see it as a gl oba
snmear in either smear positive or snear negative
patients.

DR. VEINSTEIN: | actually would answer this
guestion yes. | think that nmost clinicians, dealing with
patients that they suspect have tuberculosis, intuitively
know whi ch ones they have the highest clinical suspicion
of .

Every once in a while, we are going to be
surprised, but | think that I would answer that question
yes.

MR. REYNOLDS: | concur with Dr. Weinstein.

DR. GATES: No.

DR. RELLER: | think the test needs to be nore
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sel ecti ve.

DR. SPECTER: No.

DR. O BRI EN:  Yes.

DR. EDELSTEI N:  No.

DR. TUAZON: Yes.

DR. W LSON: Yes.

DR. CHARACHE: The panel is pretty divided.
Shoul d [ abeling link the use of the MID to testing snear-
negati ve specinmens in high-preval ence settings. | think
we may have covered that.

DR. HAMMVERSCHLAG. That has essentially been
covered in previous discussions.

DR. CHARACHE: | think the discussion suggested
that it should be nore targeted toward individual
patients and the risks explained to the clinical user.

| f no, what additional data and anal ysis, |
t hi nk we have al so answered that question previously.

| think it is time to nove on, with your
perm ssion to a vote.

Anyone from the public who w shes to address the
group at this tinme?

Hearing no, we can go on to a vote. Does FDA
have a response? No. Does industry have a response?

Now we can nove on to a vote.
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MS. POOLE: The panel has three different
choi ces or recommendations to make. The first is
approval with no attached conditions.

The second choi ce, approvabl e subject to
specified conditions and, prior to the vote, all those
conditi ons should be discussed by the panel and |isted by
t he panel chair, or third, not approvable.

The Food, Drug and Cosnetic Act specifies five
reasons for denial of approval. Three apply to panel
del i berations.

The reasons for voting not approvable are safety
-- the data do not provide reasonabl e assurance that the
device is safe under the conditions of use descri bed,
recomended or suggested in the proposed | abeling --
effectiveness -- reasonabl e assurance has not been given
that the device is effective under conditions of use in
t he | abel i ng.

Third, |abeling, based on a fair evaluation of
all the material facts and your discussions, you believe
t he proposed | abeling to be false or m sl eading.

The basis for safety is valid scientific
evidence. It nust denonstrate probable benefits for
heal t h out wei ghi ng any possible risks under conditions of

use, and it nust denpnstrate an absence of unreasonabl e
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ri sk associated with use of the product.

Ef fectiveness, there nust be valid scientific
evi dence and reasonabl e assurance shoul d be denonstrat ed,
that the device is effectiveness within a significant
portion of the targeted popul ation.

The use of the device, its intended uses and
conditions of a use when | abeled, will provide clinically
significant results.

Valid scientific evidence is described as well
controlled investigations, partially controlled studies,
studi es and objective trials w thout matched control s,
wel | -docunented case histories conducted by qualified
experts, and reports of significant human experience wth
a mar ket ed devi ce.

Voting today are our voting menbers. Qur voting
menbers are Dr. Margaret Hammerschlag, Dr. Natalie
Sanders, Dr. Carnelita Tuazon, Dr. Melvin Winstein, Dr.
M chael Wl son, and as a tenporary voting nenber, Dr
Paul Edel stein.

DR. CHARACHE: We have heard the five criteria,
whi ch informthe basis of our vote. Should we take them
one at a time as a group, or should we make a notion for
how you wi sh to proceed with the vote?

MS. POOLE: You make a noti on.
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DR. CHARACHE: Before we discuss. All right,
may we have a notion as to approval? We need a notion
whet her we are voting for approval, approval with
conditions or disapproval. W will ask Dr. Wlson to
make a noti on.

DR. WLSON: | would Iike to make a notion for
approval with conditions, and the conditions | would |ike
to propose are those that we have already discussed
during the presentation today, in ternms of the | abeling.

DR. CHARACHE: Do | hear a second?

DR. HAMVERSCHLAG. | woul d second it.

DR. CHARACHE: Now we open it for discussion.
We have to |list the conditions. Perhaps one way of
getting such a list is to consider these five points that
were raised fromthe discussion. What are our
condi tions?

DR. SANDERS: One of the conditions was to have
a preval ence table, or a warning regarding the use of
this test in snear-negative patients, and the use of this
test in | ow preval ence areas.

DR. CHARACHE: | think there was a condition
that the graph itself be included along with advice on
how to interpret the graph.

DR. HAMVERSCHLAG: It would also include a
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warni ng that the data presented is based on a popul ati on
preval ence of one percent, and basically is |ike these

i nvest nent comercials, that you nay not have the sanme
results.

DR. SANDERS: Another condition was, if | heard
correctly, that this test must be used in conjunction
with culture.

DR. CHARACHE: O her suggesti ons,
recomendati ons, renmenbrances of things past?

DR. EDELSTEIN: That discussion of test
performance be separated for snmear negative and snear
positive patients, and that 95 percent confidence bands
be included in the analysis of predictive val ue.

| would also |like to add anot her condition which
we didn't discuss, which is that post-marketing studies
be conducted to determ ne the preval ence of the test, and
that these be reported to FDA on an annual basis, and
that FDA, on the basis of review of these data, my neke
a decision as to whether to nmodify or propose
nmodi fication in the product | abeling.

DR. CHARACHE: Would you want to al so request
that the full information be provided on the fresh
speci mens in snear-negative cases, according to the sane

types of analysis that we have seen in the popul ation as
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a whol e?

DR. EDELSTEIN: Yes, | woul d.

DR. CHARACHE: O her thoughts?

If there are no additional thoughts people would
like to add, we will now go around the panel, for the

voting nmenbers, ask that you first vote, and then explain
t he reasons for your vote for the record.

DR. HAMVERSCHLAG. Ckay, | vote to accept the
nmotion for approval with conditions. | concur with the
conditions, for the reasons that we di scussed.

| think that the test has value if we understand
its limtations. That has to be communicated to the
people who will use it.

DR. SANDERS: | also vote for approval wth
conditions, for the reasons said already.

DR. VEINSTEIN: I, too, vote in favor with those
conditions, for the same reason as the previous two
voters.

DR. EDELSTEIN: | vote for approval with
conditions as stipulated, for the reasons that
interpretation of the test can be nade, given the data
about pretest probabilities.

DR. TUAZON: | vote for approval of the device

with conditions |isted.
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DR. WLSON: | vote for approval as stated.

DR. CHARACHE: Thank you

MS. POOLE: Thank you very nmuch for your tinme
and your efforts, and if there are no nore questions,
don't forget, take everything that you brought with you.
The panel, you can | eave your subm ssions here and we
will take care of them

DR. CHARACHE: | would also like to thank
everybody for their very thoughtful and intensely
concentrated efforts. It has been a |long day. Thank
you.

[ Wher eupon, at 7:02 p.m, the neeting was

adj our ned. ]



