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PROCEEDI NGS

DR. BURKE: Can we get started? | just want first thank
everybody for being here. W are going to have, | hope, a pretty
i ntense di scussion and your participation is tremendously val ued. What
I think would be nost useful is for us to just start very quickly going
around the table and each of us saying who we are and where we cone
from

(I'ntroductions)

Revi ew of Worki ng Group Goal s

DR. BURKE: Again, thank you all very nmuch for being here.
I want to just make a couple of renarks about how we would |ike the day
to go and where we would like to be at the end of the day. Most
i mportantly, what we are heading for is hopefully the ability to report
tonmorrow norning to SACGT a preferred approach to test classification
| anticipate that in the course of this conversation we may also, in
addition to sone idea of a scheme, be identifying points that are
i ssues that need to be di scussed by SACGT.

The intention of the structure we have put for the neeting
today is really just to nake sure that we address certain areas of
di scussion that we know are inmportant to discuss, that we know have
conme up in SACGT neetings previously, but this is intended to be an
open conmittee discussion during the course of the day. W are not
really going to have formal presentations. W are going to discuss
t opi cs.

So what we have laid out are the topics that we think are

essential to get where we need to get to, starting with what kind of



criteria ought to be considered in test classification, |ooking then at
some strategies that have al ready been proposed for test
classification, making sure that we set aside a chunk of tine to talk
about social issues and how those fit into a test classification

schene. Then allowing tinme for procedural and other issues.

Criteria to be Considered in FDA Review of New Genetic Tests

Before | open the floor to get started, | do want to renind
you that we have laid out some assunptions, a little bit nore detailed
di scussion of goals in a docunment called “CGoals and Framework of the
Working Group Meeting.” That is in Tab 3 of your book. |In particular
| think it is probably the place that we should start. | would like to
lay out the topic of what happens after a test is reviewed. That is,
what are we |ooking for as a result of the review process that we are
going to be tal king about. | should say that we are not going to be
tal ki ng about the review process, we are going to be tal king about test
classification. But | think as we talk about test classification we
have to think about what happens once a test is classified as either
“routine” or sone formof high scrutiny, acknow edgi ng that we may have
a binary classification, either routine or high scrutiny or we nmay have
di fferent categories of high scrutiny. But as we think about that
there are potential different outcones of being a high scrutiny test or
of under goi ng revi ew.

The sinple one is a test is reviewed for whether or not it
is conmercially available. So that is the sinple, straightforward
issue and | think if our test classification is sinply to classify

tests as needing nore pro forma or nuch nore detail ed review before



t hey becone conmercially available, that has certain inplications for
how we classify tests. W have listed in this docunent, in Tab 3,
three other issues that m ght al so be outcones of review One is
| abeling requirements, that is, that there mght be certain tests that
have requirenments for labeling that hopefully would nake clear to
consuners and health care providers sone of the caveats or
uncertainties about the tests. Another would be counseling
requi renents, the concept that perhaps certain tests should be rel eased
only with the expectation that they are provided in the setting of
counseling requirements. |f that were an outconme of review, clearly
there woul d have to be some attention to how you docunent that. Then
probably nmost inportant, because it has come up a lot in our
di scussion, the possibility that it nmay be appropriate for some genetic
tests to be released for conmercial use at a fairly early stage in
t heir devel opment when inherently there are uncertainties about sone of
the properties of the test, yet some comercial value, and where
out come of review and outcone of conmmercial devel opnent should insure
ongoi ng data collection

The concept that | am putting before you at this point is
to what extent should these, or potentially other outcones of review,
be consi dered now because they will determ ne our approach to test
classification. So | amgoing to open the floor. | think we need to
have sone di scussion about that, but | certainly want people to bring
up other inmediate issues that we should consider as well.

DR. VOELKERDI NG Could | just ask for a point of
clarification? When you use the termrel eased for conmercial use, is

this inclusive of both hone brew tests and kit manufacturer’s kits?



DR. BURKE: | think at this point certainly you are bringing
up issues that we need to discuss, but we have, the SACGT has
determ ned that all genetic tests should have a pre-market review So
when we are tal king about test classification at this point, and pl ease
anybody correct nme if their understanding of our previous discussions
is different, | think we are tal king about all tests. Cassification
nm ght include whether they are hone brew or sone other form of test.

DR WATSON: | think it will, because a kit will have been
FDA approved, revi ewed, and cl eared.

DR. WNN-DEEN: | think there is also sone black clarity in
this labeling requirement because typically when you tal k about
| abel i ng requirenment, you are talking about a kit in a box that has
| abel ing requirements fromthe FDA. You are now using that termin
terns of really what the report formsays on it. |Is that what you nean
by | abeling requirenments?

DR. BURKE: Your point is well taken that we want to be sure
we don’t use |language in different ways. So vyes, let’s try and cone
up with sone other kind of |anguage. It could be a test report.
Probably that is what it would be. The issue had cone up. | know it
has come up in discussion before that sonme tests should be rel eased
only with clear information about their inherent linitations. So |
t hi nk you have just operationalized it. That is what we woul d nean by
that, that when a test result is reported there is sone additiona
i nformati on that comes with the test report.

DR. CHARACHE: | think as we think of Iabeling requirenents
| would like to expand it. It is not just the report. It is the kind

of information that is in the package insert of a kit, so it includes



i nformati on of when you should order the kit and what the evidence is
that it measures what you think it does.

DR BURKE: Thanks. M chele?

DR CAGGANA: A lot of the laboratories that | deal with
have a pre-test information sheet that they nake available and | think
alot of times they do cover that in there as well, including the
[imtations.

DR. BURKE: So that would be an exanpl e of what Pat was
referring to.

DR. NOLL: | think this is a very inportant area and | think
it is something that the community woul d enbrace without any probl ens.
There are other things that we are going to talk about today that will
be controversial, but this is something that we can all agree on is
extremely valuable and | think it gets at nost of the things we are
concerned about. It is really quality information, accurate
information. | would sinply like to point out that in the existing
qual ity assurance programthat ACMS and CAP does run, in those
checklists and in the commentary of the conpanies, and what are in fact
the requirenents that a | aboratories nust have in order to be
accredited, there are specific requirenents that for every test the
i ndi cations for that test be spelled out. It is a requirenment, so-
called Phase Il. Phase Il in ACMG and CAP is bad, a reversal of
hospital organization

Secondl y, there are extensive questions and then
commentaries to explain the questions that have to do with reports.
And the reports not only say that you have to say what you have found,

but those reports have to provide sufficient information, and the



| anguage goes along the lines that a general practitioner or in sone
cases a patient, can understand what the report neans. And it neans
giving information about the test results seen in the context of
certain ethnic groups or certain indications for testing. It talks
about |ow frequencies. Al of that stuff is supposed to be on a
report. So | just wanted to renmind you or bring to your attention that
there already is a framework that recognizes these things that is out
there and is working. It may be working inperfectly, but I will bring
this up again because | think it is sonething that we mght |ook to, at
least initially, and build on

DR. BURKE: And perhaps given the context of our discussion
I think there are two things we nmight need to discuss. One is, are
there different classes of tests that require a different,
qualitatively different kind of educational materials associated with
them |Is that inportant part of test classification. And in the
context of pre-market review, that is, the concept that there will be
pre-market review, are we really tal king perhaps about a requiremnent
for manufacturers to provide what kind of educational materials they
woul d make avail able as part of the test.

DR. NOLL: If I could respond to that? The approach we have
taken so far is that all tests mnmust have this information across the
board. The issue of the classification that | think we are going to be
tal king about, it seems to ne where that really is rel evant was when
you tal k about things like is informed consent necessary for all tests?
And is it inportant or essential or desirable that a person have fornal
genetic counseling depending on the categories? But in terns of

strictly the |laboratory’s perspective of doing quality tests, doing it



on the right people and then providing full information about what
those test results nean — that applies to all tests. And it nay be
this big for an unconplicated test and it may be that big for a
conplicated test. But | think in the future we don’t just need to | ook
at our reports for that information. The report could very well be an
abbreviated summary of the interpretation and have a web site that
gives full information, sonmething like GeneCinics or sonething |ike
t hat .

DR BURKE: O her comments?

DR. WATSON: There are two places where | think the mgjor
problems hit. A lot of it is educational, clearly, which is a
difficult thing to regulate. | think there is the stage, and it is al
defined differently — I think one of the things that makes this
difficult is, for instance, in New York State there is a clear category
of investigational types of testing and then there is accepted standard
of care kinds of testing. | think a lot of the issues we are talking
about, certainly those that have driven people to say we need to
regul ate genetics nore, is that translational step. M/ | look at it,
even though | don't agree with everything that happened with the nove
of BRCA 1 testing, for instance, | think it probably net nost of the
requirenents. It was done under IRB approval. | don't see which steps
were mssing there. They may not have been done well was the problem
That is a very difficult issue to get a handle on, that translationa
step where it is defined as not knowi ng what the tests do. It is where
you learn what the test does. And that is exceedingly difficult to
control. It is going to cone out one way or the other and what you

want to do is be able to nonitor it to see where you end up and neasure



it by some standard or not. That is a very difficult stage to dea
Wit h.

At the other end are those tests where that information may
that a very long tine to accrue and those, | think, are places where
you | ook for public agencies to get involved in data collection to help
that information cone together nore quickly and nore broadly in order
to be able to get that information collected rapidly.

M5. BOLDT: | guess ny concern is the off |abel use of
different genetic tests and what is currently in place in ternms of off
| abel use other medications at this point and is that enforced? If we
talk about this, does that matter if people are going to be using off
| abel anyway?

MR HILLBACK: | guess | would like to ask how we organi ze
at the beginning. There are a |lot of people here who have been part of
a lot of discussions on this topic through the SACGT. Ohers have not.
The fundanental question is, what are we trying to acconplish by first
of all increasing oversight by government, and then, if we are clear on
that, we can start asking the question how do you classify tests into
t hose groups that need high oversight? | think, unless we are very
clear up front, we will end up wandering over this map quite a bit
wi thout really getting to the point and we get in this conmplexity of
just going off on one topic, whether it is soft |abel use -- not that
that is not a good topic. | wonder if there is a way to get back to
what is the problemthat we are trying to solve and make sure that
everyone in the roomhas a chance to get involved in that discussion
first before we go off and tal k about the next steps.

DR. BURKE: Yes, if | could just make a conment before Pat,
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| think that you are exactly right, Elliot, and | think that is why we
need to di scuss what happens as a result of review, because to make it
very specific to what you just said, if all we are tal king about is
maki ng sure that some tests do not come to commercial use prematurely,
because we think that is the problem then that is one kind of

di scussion. Wereas is what we are really concerned about is that
certain tests are going to and perhaps should come to comercial use at
a time when there are still uncertainties about them which | think is
your point about the BRCA 1, 2, then an outcone of review may be to
make t hat apparent or increase our efforts to make that apparent in one
way or another. Another offshoot of that nay be to unsure that the
data we ultimately want is coll ected.

MR HI LLBACK: May | just follow on that? | think one of
the points we have nade a nunber of tines, and it is a phrase that |
have worn out its wel cone nmaybe, is tell themwhat we know and what we
don’t know. One of the outconmes of scrutiny may be to make sure that
whoever is performing the test — |1 don’t |like to use manufacturer
because | think that |eads people back to big conpanies that
manuf acture versus lots of |labs that do the test — but it may be that
what we want in ternms of scrutiny is that there is a checklist that has
to be net that each | aboratory that is going to performthe test can
prove with nmore depth than is now required by CLI A and now required by
t he other processes, that they have their thing together. That they
have their act together and they have done all that. There are other
options, but | think that is what we need to debate. What the outcone
is.

DR. CHARACHE: | think along with what Elliot is saying, in



order to clarify our nomenclature, two things | would Iike to conmrent
on. The first one is, when a test is investigational, when it is
patient care, it is a commercial test regardless of who has
manufactured it. Whether it is a conpany that has made a kit or a snall
lab that has a PCR for a single analyte, but the definition of an
i nvestigational test is that the information remains within the
| aboratory. A definition of a patient care test, and this is according
to CLIA, the federal definition of CLIA is that the information is
provided to a patient or a patient’s fanily or a health care provider
Now before then you can use a test to provide information. You have to
have a certain amount of information. This group can then say for this
test you don't need lot of information. You sinmply need to know what
you know and what you don’'t know. But it beconmes then a patient care
test on which you are still acquiring data. As a patient care test is
has specific requirenents. So | think we have to be clear and sharp in
what we nean when we say it is investigational. It may be both
i nvestigational and patient care, or it may be strictly investigations,
where information is being collected by a | aboratory but is not being
di spensed for patient care use.

| think the second conment has to do with when a test needs
i ncreased scrutiny. Here | would like to suggest we have two reasons
that are quite separate and need di fferent people to nake deci sions on
them as to when tests need increased scrutiny. The first is that,
which is nowin place, when a test is conplex to perform such as a PCR
or a new investigational thing, then this is considered in need of
hi gher scrutiny by the FDA at the present tine, sinply as a | aboratory

test. That decision is probably best made by the people who do it now,
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the | aboratory people who understand the conplexity of the procedure
itself.

The second reason for increased scrutiny has to do with
whet her you need i nformed consent, whether this is a test of predicted
val ue but no therapeutic value, et cetera. And this is a separate type
of scrutiny. So I think we have to keep those two ideas totally
separ at e because those deci sions would be made by a different group of
experts.

DR LEWS: | just want to coment on the issue of inforned
consent. | think we get a little bit confused between the difference
of having people having to sign a piece of paper, and havi ng people
have information that they need to make a decision. | would argue that
every test we do and every procedure we do requires infornmed consent on
the part of the person who is undergoing the procedure. | would like
to see us ook at that at two different levels. One is when we talk
about things needing informed consent, | worry about the fact that we
are going to say that some things don't need informed consent, when |
think that everything needs informed consent on the part of the
patient. Therefore, we need to separate out the difference between
sone kind of witten form which to ne signing a piece of paper is not
i nformed consent. So | would like to see us pay attention to that a
little bit and not presunme that there are sone things that happen that
don’t need consent.

DR. BURKE: Could | just ask, for clarification on that
point, if we acknowl edge that a witten informed consent can be very
pro form and not very useful, it seenms to nme there is still a

di stinction between tests that we might be confortable coning under a



ki nd of global inforned consent, that is, the kind of consent that
patients give for routine nedical care, versus the kind of test that
m ght require detail ed personal discussion about that test

i mplications.

DR. LEWS: One of the things | worry about is that we do
thing as routine standard of care, we do a bunch on routine screening
tests, and sonmebody who doesn’t know that they have had a triple
screening all of a sudden gets a phone call that says your screening
test was abnornmal and they didn't even know they had undergone a
screening test. So | would like to see us nove nore in the direction
of maki ng sure that people know what is happening to the speci nens they
are giving. Sonetimes that global informed consent gets a little bit
too global when it gets to the level of the individual. That is ny
concern, but | agree with you.

MR HI LLBACK: | would like to follow on Pat’s point because
I think it was a good point for us at least to divide the world a
little bit. | think what you were saying, and | will try to rephrase
it, is that we are back to separating are we going to increase |levels
of scrutiny based on the conplexity of the analytic part of the
process, versus the clinical part of the process. It seens to me we
could get two sets of increased scrutiny, one based on how hard it is
to actually do the tests accurately to have high analytical validity,
and then how conplex is the information that comes out of the test from
a clinical point of view

It might be useful to separate those conpletely rather than
try to get into 11 or 12 di nensions, which sone of us have adnitted

flunking coll ege courses beyond three dinensions. | think it is a
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useful separation to try and separate those two because | think a | ot
of the issue that nost of the group has wanted to talk about is nore

t he outcone conplexity, the know edge conplexity. How do we nanage
this conmpl ex knowl edge we are getting froma test and how do we rel ate
it back to the patient in a useful way and is there a useful way and is
there sonething they can do with it? Rather than focus in on do you
have to have a nass spec versus a nore capable | aboratory.

DR. WATSON: | disagree a little bit with Pat’s
interpretation of the investigational aspect of testing. | actually
like the way New York State approached it. | only presented the two
pi eces which are the service side. There is actually a third piece
which is called research. M sense is that CLIA distinguishes getting
results fromnot getting results as the dividing line. Research in New
York is where you' re collecting popul ati on-based i nformation that
establishes a relationship of the gene to the di sease and says this is
scientifically valid. | think then you nmove into having to talk to
peopl e and get their specinens. Frankly at the front end, that is
where the best informed consent is now, is getting specinmens and
telling people there will be no results provided on that.

At the next stage, once you establish that relationship,
and you nove into the clinical investigation of what is the magnitude
of the relationship, what are the performance characteristics of this
test, that is where you are acquiring know edge and that is where you
are providing a service of all that | know and don’t know attached to
it. At sone stage, usually at the payer |evel, sonmebody says okay,
conpared to everything else | can do to answer that kind of question

for this patient, is this test better than that test and is it worth
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doing. That is when it noves to the standard of care | evel where the
payers all acknow edge it and start covering it for specific intended
uses. So it is that investigational service stage that you don't want
to get overly encunmbered by things that you might link to utility at
the accepted for the standard of care |evel

DR. KHOURY: Actually, as of this nmorning, | nust say that |
ama bit nore optimistic than what | was | ast night reading only the
docunents. | know this is a very conplex area that we have been trying
to solve for so many years now. SACGI has nade such a big push in that
direction, but | think we have the el enents of a solution energing.
don’t know why | am saying this early on, but what is clear in nmy mnd
— | have a few points | would like to enphasize. The difference
bet ween the anal ytic side and the conplexity of the lab test, per se,
and then the clinical usefulness, the clinical utility, clinica
validity, and these live in different worlds right now Maybe we are
trying to force themtoo nmuch to go together in one paradigm That is
one comment | would like to nmake.

The other comrents is with relation to telling peopl e what
we know and what we don’t know. Right now we have tales of this and
really nust say with a straight face that if | ama consuner that tries
to get genetic tests by one |lab versus another, the information |I am
getting is not standardi zed. People try to sneak in information that
may not be interpretable. Ganted that data will always have to be
collected. Even for a perfect test there is always new infornmation
that is coming. But what we know at this given point in tinme my be
given to ne in a very different fashion if I went to place A versus

place B and with nmore or |ess enphasis on the value of that infornmation
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or lack of val ue.

So even with informed consent, even with all the good
stuff, there is no standardi zati on of the actual framework of what we
tell people, what are the paraneters of the test. That information,
granted that it is inconplete, needs to be standardized. W need to
create a franework or a tenplate by which certain information is
reported and then go collect the data. And the data will have to be
collected primarily for genetic tests that are given to healthy people
for predictive purposes where there is inconplete penetrance. This is
really sort of the high end of that scrutiny. | nean, telling people
they have a APO-E4 allele and predicting Al zheimer’s di sease three
years down the road or BRCA 1 for cancer.

So | would like us to separate those issues and try to work
towards a franmework that nakes sense, that is not too cunbersone, and
the reason | was pessinmistic, | was |looking at all the dimensions of
the classifications that the various good people around the table here
have put forward. W can get back to that in a few nminutes, but it is
just too conmplex and it has to be sonething that nakes sense, that
i mediately hits you between the eyes, that separates the clinical from
the | aboratory conplexities of the issues. Then nmake sure that
information flows in an ideal way, whether you get the test in O egon
or you get it in Georgia or Maryland. It doesn't really matter.

DR. CHARACHE: Returning to Mke’'s coments about when a
test is investigational versus patient care, there is no conflict,
Mke. What | amsaying is that the first step, which is research and
doi ng your statistical data and so on, is deternmining clinica

validity. That this test does nean sonmething. You are not going to
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offer it to a patient unless you know that it neans sonething.

What you are describing is investigational, whether you are
prepared at this point to give information to a famly. And you say |
don’t know exactly what the penetrance is but we can tell you if you
have this gene or not and we can tell you sonething about what it
neans.

That is at the point in which it is both patient care and
i nvestigational. But you don't offer it for patient care unless you
know its clinical validity. You don't know all about it. You don't
know its clinical utility. That is what is going to be devel oped over
time as you get nore experience and nore data. | don’t think there is
a conflict. | think you are describing what a test is used for. The
information is provided to a patient or a patient’s physician and
therefore it is patient care. Now you are investigating it and you are
saying | don't know all about this yet, but this is what | know and
can therefore use it.

In terms of the issue of separating the text conplexity
fromthe issue of the social and nedical inplications of the test, |
t hi nk Joann Boughman has once again captured what | was trying to say
in a beautiful diagram which you will shortly see. W are saying,
however, that all tests need to have established clinical validity
before you offer themfor patient care. That is a given across the
boar d.

DR. NUSSBAUM 1| find the distinction between analytical and
clinical very hel pful, having gone through CLIA approval for testing
that I am doing which is both clinical and investigational at the sane

time. It is not one versus the other. It can be one and the other



| thought that the issues that CLIA brought up as part of
the anal ytical aspects were extrenmely valid and needed to be addressed
and were addressed appropriately, but did not at all address what |
t hi nk should be the focus of this group, and that is, once you know you
can do the test properly, no matter how conplex it is, what does the
test mean? |In particular, and the problemthat Elliott raised is |
think the main problemwe should be addressing here. That is, how do
we nake sure we protect the public fromw despread use of testing that
is not well understood and whose inplications are not well understood
and therefore causing harn?

DR BURKE: Elliott, you are next, but if | could just
interject a cooment before. What | amhearing in the |ast severa
comments is that it may be useful to get away fromterns |ike
i nvestigational that have been used in different ways, and just clarify
at this point that we are talking, | think, about three categories of
tests in a very global sense. One of themis tests we don't know
enough about to use in patient care. In sone sense, they are not ready
yet to go through this whol e eval uati on process.

Then the two ot her categories are tests we know enough to
use in patient care, those we have enough certainty that there is
clinical validity, that we can identify clinical situations where they
have a place, yet we know there are nmany questions about those tests
and we know that those tests will only be answered over tine. So |
woul d see that as how do you then responsi bly dissemninate those tests
and make them avail abl e.

Then finally, tests that we know npost of what we want to

know about them taking into account Miin's point that you never know
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everything. Yet there is a category of tests where we are pretty
satisfied that we have the picture and there would certainly be issues
of labeling and education, but we kind of know what we need to know.

MR. HI LLBACK: That is a great way of looking at it.
Unfortunately, those of us who have spent a lot of time here, and you
are one of them and not just with this commttee, if | tried to
cat egori ze right now what percentage of genetic di sease would be in
each of those three categories, we would have a lot in the first
cat egory where we don’'t know enough. W woul d have a huge anount in
the mddl e category and we woul d have al nbst nothing in the |ast
category. Sort of an answer to Mke, | amnot sure when we ever get
out of the investigational stage, the way he defines it, in genetics.
We are tal king about an awful long tinme, and this is the struggle we
have had for years. W had it with the task force before the
Secretary’s Advisory Committee. How do we deal with that increasing
know edge we get over the next ten years after we first start using
this clinically?

So | think to use those three categories is fine, but |
think the problemwe will still come back to is when is the transition
fromyou should not use it at all clinically to clinical — that is a
crucial transition point. Then how do you nanage the increasing
know edge during the tine it is in that middle category so that there
i s sone standardi zation, so that there is openness, transparency -
what ever buzz word you want to use — back to tell them what you know
and what you don’t know, and there is sone way to noderate that and
make sure it is happening? Because | think that is the category, the

transition fromA to B, and once it is in B, how do we nake sure there
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is sone standard that everyone who is going to do a BRCA test has to
live up to? O the one person doing a BRCA test has to live to if
there is only one lab doing it?

So | think that sort of gels what the issue is we have been
trying to fight with for all these years. It has been a long tine.

DR. BURKE: Let’'s have Joann show is her transparency.

DR. BOUGHMAN: For those of you who are not on the SACGT
bear with ne. | ama dean, so that neans if | can't draw it really
simply, | amnot going to be able to understand it. \When Pat Charache
and | were walking into the roomthis norning, she was talking about
this parallel kind of process and so | sat down an started to draw. So
bear with the quickness of this. But the way Pat was talking, | saw
this as in fact two sets of parallel processes going on. One would be
the | aboratory test itself side of the issue, not unlike what is done
now t hrough current FDA processes. There are internal processes. There
are the kinds of question that are asked and all of these things are
done in conjunction with the other federal regulations.

In fact, if the test, in a |l aboratory sense, has a degree
of complexity or higher scrutiny, then in fact what we need to devel op,
of what the FDA needs to take a lead in developing, is a process that
could be internal, that could require external review, as in pane
review, and as | say, as currently derived, the current process or one
that mght in fact have certain streanlined el ements and/or
differentiation in certain aspects on the genetic side.

The nore conpl ex issues, the shift that Mke was talking
about, and Elliott just a monent ago, would be medi cal and soci al

i ssues. You woul d once again have a set of criteria, yet to be
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det erm ned, on whether it would fall into yes or no. |If it did, then |
call this, for lack of a better determ nation process coordinated by
the FDA, but this is one of the things we have tal ked about previously
in the SACGT, where the CDC or other agencies mght be involved, if in
fact data collection were elenents of this process, but we have

determ ned that FDA ought to be invol ved.

In fact there might be an internal or an external process
here. | amcalling internal to be not necessarily inside the FDA but
appropriate nulti-agency issues at this point.

DR. KOENI G Joann, other people’s eyes are better than
mne, but if you could just read your boxes to ne?

DR. BOUGHMAN: Sure. Over here | just say is the test
conpl ex according to — and | say the current FDA categories we have
tal ked about, high scrutiny, |low scrutiny and we keep coni ng back —
there might be sone differences in genetic versus other kinds of tests.
But those criteria would be concerned and we have a no and a yes
category here. Over here is, does the test have significant nedical or
social inplications and that is, once again, many of the issues that we
listed earlier this norning — the issues of predictive versus
di agnostic. W have the frequency issues, the clinical utility versus
validity, we have frequency, we have whether a treatnent is avail able,
we have all those issues that would have to be overl aid.

Once again, if | could not figure out how the process went,
how you woul d go through the process — of course you could have a very
sinmple no-no. Then | junmp down to the nost conplex. But of course
think what Elliott was just saying is that there might be several tests

that, fromthe |aboratory side, would in fact go through what is now a
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routi ne, even streamined process with the FDA, but in fact would
i medi ately be considered high conplexity on the nedical social side,
and possibly need not only the multi-agency but external review

| didn't say at the beginning that | had the pleasure of
chairing the FDA genetics panel. | ama liaison here so | have a
vested interest in what we would pose for a new ad hoc panel to | ook at
over here.

As the discussion was going along, |abeling issues could be
addressed in any and all of these stages - internal FDA standards,
advi sory panel standards, fromeither side of the process. Data
collection requirements — for exanple, | amthinking if you are talking
about sonething where the | aboratory process is fairly straightforward,
but we really don’t know about the application to broad popul ati ons,
that in fact puts it over in this category so that in fact there would
need to be the right kind of review and suggestions to nake sure that
| abel ing and foll owup data collection continued to be included. |
just threw in another one, the Iimtations on the test, who can perform
it, what kinds of qualifications, sone of the CLIA conplications,
accreditation, certification requirenments and so on — the |aboratory
parts of that could be handled on the | aboratory side in those steps.
The nedical interpretation and other conplications and issues woul d
have to be handl ed on the right side of this diagram

Pat just asked me to try and put down on paper what | heard
sone people saying. | don't know whether this is useful, but one of
the things I think we have to do as we go through this is this. | do
mul ti di nensi onal genetic nmodeling, but | cannot draw in the six

di mrensions and | cannot begin to think in the six dinmensions, which is



what happens when we start thinking about all the issues and di nensions
of the test. But the process has to be a stepw se process.

So ny suggestion is that sonehow we cone up with at |east a
starter grid. Then we can start saying which place the issues bel ong
and who it is that should be making the determ nati on about those
i ssues, because in fact the initial steps are going to have to be done
by a broader group with appropriate input.

DR WATSON: Well, there is a whole lot of information there
froma lot of places. | agree with sonme, | disagree with some. |
think | disagree with Elliott to sone extent in his presum ng that
there are very few things we know an awful ot about. | think I have
probably signed out on over 60,000 cases in the last 15 years or so and
I think we know an awful |ot about the vast majority of the cases |
have signed out of my laboratory. | don't think it is an all or none
ki nd of issue.

| think it is specific to the person sitting in front of
you as to whether you know an awful lot for their particular situation
or not. | think that is the inherent problemhere. | wll throw one
of my major biases on the table now, which is | don’t think you can
regul ate clinical practice. The practice of medicine has exenptions in
virtually every regulatory body. It has exenptions under FDA. It has
exenpti ons everywhere, to practice nedicine. | don’t think you can
realistically control that step outside of one place, and | hate to be
crass and conmercial, but | think our health care systemis crass and
commercial right now, and | think reinmbursenent is probably the place
where you are actually able to control to some extent what is done and

what is not done by controlling what is paid for and what is not paid
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for.

DR BURKE: So the accountants have to understand this.

DR WATSON: No, | think the SACGT has to understand that
rei mbursement is a critical piece of control now and that our billing

and rei nbursenments systenms are not built to be able to understand why
sonmebody is doing something. Nowhere in |ICD coding do you see

somet hing that says | amtesting this person with these CPT codes,
analytically or clinically, for this intended use, predictive or

di agnostic. ICDis just |loaded with diagnostic, but it does not deal
with genetics systematically in a way that you can actually say, okay,
they are doing this test for this reason and I am not going to pay them
because | don't think it is justified. That is sort of my bias on the
clinical side, that | have not seen exanples to date of any ability to
regul ate that side of the practice. | think the analytical side,

t hrough the CAP prograns, have found a nunber of ways and these
progranms have been enhanced over tinme. And we are addi ng sone new
tiers to them al ready.

Under CLIA, all genetic testing is high conplexity, as
defined under CLIA. So | would hate to start by saying that virtually
everything we do, there is never going to be a no. It is always
starting with yes because it is defined as high conplexity testing
under CLIA

Now | think froma | aboratorian’s perspective, we can | ook
at, within our high conplexity testing, at what is straightforward, and
that is an assay for a target of known, a direct target of known
clinical significance where the interpretation is straightforward. |

think that is pretty clear. And that is where you may nove to
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| aboratories that don’'t have the sanme general background as a

| aboratory that might be doi ng genom ¢ scanning, |ooking for variations
in sequence and interpreting those as whether they are pathol ogi cal or
not. That is a much higher |evel of practice.

Wthin the CAP programs, we have al ready reached genera
agreenments where, for |aboratories doing what we consider to be those
nore conpl ex areas of testing, they will be inspected by people board
certified and trained in that area of testing because it is unlikely
that an inspector with less skill can actually tell if a lab has met
the validity standards for an assay of that type.

On the analytical side | think you can build in tiers of
enhanced i nspection of |aboratories. The tests will be straightforward
probably. You ability to tell whether the person actually does it well
and has validated appropriately may only be done by sonebody very much
experienced in that kind of testing, at least for transitional period
i n which you devel op the gui dance standards by which sonebody | ess
skilled can go into the lab and say, okay, here is a measure that | can
use to tell if this SSCV test was done in an appropriate way or not, or
i f sequencing was done in an appropriate way. Wat we |lack are the
standards by which people at general |evels of nmedical technol ogy
backgrounds can do these things. So we are enhancing those anal ytica
programs to bring nore skilled people to the front line of |ooking at
the I aboratory and its practices, to add that dinension to the nore
hi gh conplexity areas. | think we can address nmany of the anal ytica
areas froma |laboratory practice perspective. The clinical area is
still the hard side and until you realistically |look at the pieces of

that, that you can actually control something with, you can talk
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scrutiny nodels until you drop. But ultimately they have to fit into

t he nodel s around whi ch you can actually regul ate, oversee, control, or

educate. If it is nostly educational, when you have a population with
a range of educability that is enornous, and some will educate and sone
won't, and nost will have some | evel of understanding.

DR. CAGGANA: Along the lines of what Mke was saying, in
New York we do try to go through a process by which the test thensel ves
are reviewed. So we have a systemwhere certain tests by certain New
York State |laboratories are regulated by us. Fromthat point, if a
patient needs a test that is not covered by tests we have al ready
| ooked at, they have to subnmit a formto us and we reviewit, and in a
| ot of cases we end up having conversations with insurance people, with
physicians, with Medicaid, in order to get the patient the test that
they need, or sort of say do they really need this test. Each case in
handl ed on a case-by-case basis. So that is sort of our outlet to
bring new tests or rare tests that are not regulated or there is not a
popul ati on base fromwhich to get any sort of clinical data.

The other part of the process is al nbst exactly what is
outlined in the four bullets here. W reviewthe test to see whether
or not it should be released. |s there a publication history
associated with it? Is it being used in the field? What kind of
i nformati on can they give us to assure that that test have sone
validity and some use?

Under | abeling requirements we review the reports to make
sure that the proper information, at |least the up-to-date information
available is present and is given the report so that a physician or

anyone el se reading that report would have a good handl e on what they
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should tell the patient fromthose results.

W al so review the physician information, the adverti sement
flyers and those sorts of paperwork that is available. And we have
found errors and corrected those and we have that nechanism In New
Yor k, what Judy had said, we require all genetic tests get counseling
and they do it by a broad range. |In some people, sonme of the acadenic
| abs have a very good genetic counseling programthat is associated on
a patient by patient basis, obviously, whereas others in sone of the
i ndustry may have checkoffs or have a consent formthat is on the back
of the requisition forms and shoul d be signed.

The problem as Mke said, too, is that we cannot regul ate
t he physician. A physician may order a test. The patient may go and
request a test, so that always cones up as a difficult one to dea
with. Also we ask |aboratories to collect data. W don't always get
that back and | think that is the major thrust of what needs sone
i mprovenent. You have done 10,000 tests for this di sease — how many
peopl e had the di sease? How many people did not? What were the bad
out comes, the good outcomes? Those kinds of questions is where we
really need to beef up the process because nost of our tests do lie in
the B level of the three categories. Usually they don't come to us if
they are still in a research setting. W have a lot of tests that are
clinical validity and then a lot of the old tests, the fragile-X, CF
tests, my bias is that we know enough about those that we can use the
i nformati on for the patient.

DR COLLINS: | guess | ama little confused about the
| aboratory arm of Joann’s diagramand | just wanted to ask for

clarification. | had thought that npbst of what we woul d be talking



about today would be the clinical side and how do you establish
validity and utility and how inportant is it to know a certain anmpunt
about that with the tests that we are npst concerned about by whatever
al gorithmwe settle on. | assunmed, and believe ne | have sat around
tables like this for years now, and | ama little worried that | mssed
sonet hing al ong the way here, that nbst of the oversight, as far as the
| aboratory analytic validity and the issues about is the test conplex
or not and is it being performed by a | aboratory that is going to give
an answer that you can trust, is really under the purview of CLIA and
therefore the beefing up of CLIACwith its new genetic advisory
conmittee was supposed to be taking care of this issue.

Now is there a real possibility that FDA's oversight here
woul d duplicate or even be discordant with what CLIA would be doing in
that circunstance? Because that would trouble ne.

DR. BOUGHMAN: | can try to respond. Steve Gutman junmp in
here to clarify this. Remenber the question that we were really posing
this morning was marketability? W have backed up a little bit from
the place we actually started this norning. W were tal king about
rel easing the tests or what does “okay” nmean for that step, which in
fact does include not just CLIA but the FDA process, when we are either
tal king about a kit or reagents or other processes, that anal ytes that
are being used out there by a huge number of people. 1In fact | think
there is no reason, and would certainly hope we are not talking about
di scordance between FDA and CLI A, but where yes, that decision is made
at least on the marketability question. | nay be the one who is
m ssing the whol e point, Francis.

DR. GUTMAN: | actually would be disheartened to think there
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woul d be di scordance because the basic principles of analytical
characterization that would apply under the CLI A regs and under the FDA
regs | would hope would either be identical or near identical. There
are i mense differences in the nature of the review processes applied
with the CLIA program and the FDA program The CLI A programis nore

| aboratory and survey and process oriented, and the FDA is nore a
product-oriented program So | think there is potential for

admi ni strative overlap or for some dissonance if the prograns weren't

pl ayed off of each other. | can assure you that the FDA has a whol e
variety of interesting nodels that could be applied or frankly not
applied to this universe of tests. And we frankly could choose the
nodel s accordi ng to what kinds of recomendati ons you provide or what

ki nds of classification hierarchy you develop. W certainly are not
wor ki ng to produce either duplication of effort or inappropriate or
unnecessary work.

DR. COLLINS: Let me just follow up with a question. 1In the
situation where we are tal ki ng about a hone brew, then, for instance,
where the | aboratory is being inspected by CLIA's system and you are
not tal king about sending out kits, where it seens to ne it is nore in
FDA's best interest to see that kits are not so conplex, that the
average |l aboratory that has been certified in a general way mnight not
be able to do this, but in fact you are tal king about a home brew,
where you have a direct opportunity for that kind of CLIA analysis.
Wuld FDA in that situation tend to rely on the CLIA systemto take
care of the analytical validity part of this as opposed to duplicating
that enterprise thensel ves?

DR. GUTMAN: That certainly is an option, yes.
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DR COLLINS: | would be very reassured to hear that.

DR. BURKE: | believe we have actually stated before that we
woul d, to the extent there is pre-market review which CLI A does not
provi de, that we would expect that it would be entirely concordant with
what CLIA would then require in its ongoing regul atory oversight. So
thi nk that |anguage has already come up in di scussion

MR HILLBACK: | totally agree with Francis and | know t hat
drives Francis crazy. | think that this conversation though, to nme, is
very useful, because | think there are three points of regulation that
conme out of this. | understand Mke’'s point that he signed out 60,000
tests, but it is not 60,000 different genes. It is related to a few
different genes and | think that is the point | was trying to make in
terns of how many genes are going to be in each category, or tests for
how many genes. But | think we have three different points we are
trying to get at and I think we ought to try to separate them One is
can the lab performthe test accurately? That is the analytic validity
question. | think CLIA covers that and is getting better and better
every day and when SACGT nakes its recomrendati ons, we can nake sure we
get CLIA the resources they need and their partners, such as CAP and
ot hers.

| think there are then two other key issues. One, to ne,
is are we trying to regulate the inflection point when sonethi ng noves
from no, we are not ready to tell a doctor or patient anything about
what we know, to the point where we say we are now willing to start
telling themwhat we know at this monment. |If that is what we are
trying to regulate, then | think that is where sonme people, and I am

going to ask Francis to comment because he is the one who actually nade
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t he proposal to SACGT.

But | think that was one of the crucial points. That is a
poi nt, maybe a point in tinme, that makes something relatively nore
strai ghtforward to nanage and to regul ate.

The third area, which is this long period of time, anywhere
froma mnute to a hundred years, where we are evol ving the know edge
about the test. | have always been worried that this is not easily
managed by an organization |ike FDA whose focus is on points of tine
when they have a finite anount of data that they review \hat we
tal ked about very early on, in some of our early neetings and the
wor ki ng group that we had, was is there a way to devel op process, is
there a way to develop a tenplate or a set of rules about what you have
to be able to talk about. 1 know Miin has been working on this rel ated
to a couple of particular diseases.

But | think if we can separate our discussion into these
three pieces, put the analytical part in our backpacks and say we
really don't need to spend nmuch nore tine on that, and then focus on
these two i ssues of the inflection point and how do you nanage a
process that is iterative, if | can use nmy other favorite word, that
m ght |last ten years, and how do you deal with Steve’'s worst fear that
he has to nanage that. | don’'t know how even New Yor k manages the
okay, you’ve launched this test, we have done our pre-narket review —
how do we know six nonths [ate that you updated your know edge base?
Because there are new papers, new know edge about the disease.

So we can focus on those two things and I would like for a
mnute, if | can, to get it back to Francis because, Francis, you

rai sed the i ssue of increased oversight. | amnot sure where you woul d



focus and whet her you woul d agree with my classification and where you
woul d focus us there.

DR. COLLINS: | don’t think it was just nme that raised the
issue. | think it was a strong consensus of this whole committee that
i ncreased oversi ght was necessary as was unani nously endorsed, by the
way, in which we handl ed the npst recent revision of the
reconmendati ons.

MR, HI LLBACK: No, you mmde the actual proposal

DR NOLL: | would like to take up on a comment that Miin
made because Miuin was showing a flicker of optinismand we badly needed
a flicker of optimism \What | recalled that he said was that he was
concerned — first, he is optimstic — and then he commented about the
fact that when one | ooks to various |aboratories across the country for
i nformation, along with the test results they put out, that there is a
wi de variety and it is often inadequate, what is actually there.

I think this is very inportant because | rather think we
can get a long way towards where we all want to go just by having full
accurate and conplete information. And that can be conveyed by a
report.

| particularly want to point this out because | think that
having a tenplate that you can give to reporting | aboratories, saying
that these are the essential elenents of the report, that you shoul d,
you rust, deal with, | think we can do that and | want to point that
out. You have four professional organizations represented here and
every one of us, | know, will have absolutely no problemwth that.
The whol e nmenbership would be in total accord saying that this is a

good thing. It is also something that we can work on now, start
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working on it today.

Now | don't think this is totally w thout sone problens
because it requires resources, the information needs to be there. But
a report, as | said before, can refer to a web site such as, and | use
as an exanple CGeneCinics, where there is full information, a synopsis
and then full information.

Secondly, we are going to have to face the problemin our
reports now and down the road is that, as we nmove nore and nore to a
paperl ess record, and it is all electronic, these reports have to get
into that nechani smand that becones a little problematical. W are
dealing with docunentation of informed consent and dealing with conplex
reports that get into various issues. | think this is sonething that
we could all rally around and agree to, which would be wonderful, and
nove this whole thing forward just by working on our reports.

DR BURKE: Pat is next, but I would just like to interject
because of what you just said, and what Mchele said earlier, and other
di scussion, and that is, if we agreed that there is a test result
reporting standard that we could create, that it is a very inportant
i ssue that addresses a |ot of concerns, it would not address the
concern of data that does not exist which | think has cone up. That
is, that some tests will be appropriate for clinical use in certain
defined circunstances, yet come surrounded with questions marks. |
just sort of mark that as an issue that is not fully resolved by test
result reporting standards.

DR CHARACHE: | would also like to come back to the fact
that — and | think the genetic work group at CLI A enphasi zed this as

well — that there is pre-analytical steps here in addition to the

33



report formthat would have to be addressed with the |abeling. Such as,
does a |l aboratory have the responsibility to decline to do a test that
they know i s inappropriate for a given ethnic group or a given genetic
situation. What is the responsibility to teach the physician who
orders the test when it is appropriate and when it is not? Then what
is the responsibility of the | aboratory to decline to do a test if it
is not appropriate? | think this is a very key issue that was raised
and | want to be sure we don't forget about it because it is a very
sensitive issue. This group would be very hel pful there.

DR. NOLL: | think it is inmportant to point out that we do
have sone success and we have taken steps along the way and | think it
is inmportant to point those things out. But if you ook at the ACMG
CAP checklist for this kind of thing, this is a very sinple question.
Are there witten criteria for questioning or rejecting clinically
i nappropriate test requests. That is pretty general, but this is what
the conmentary says. This is what guides inspectors and what gui des
| aboratories on what that actually means.

Many of the recently di scovered di sease genes subject to
nol ecul ar testing are extrenely conplex in heterogeneity, penetrance,
specificity — especially with regard to pre-synptomatic testing
application of these test to patients not carefully screened and
counsel ed can be neani ngl ess or damaging. For certain tests, only
those patients with strict famly history are eligible. There are also
many et hi cal considerations, such as the policy of not offering
predictive genetic tests to children unless there is a viable clinica
intervention to be initiated prior to adulthood. Because primary care

physi ci ans may not be conversant with these matters, it is sonmetines
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left to the nolecular diagnostic |aboratory to provide consultation
The | aboratory therefore should have established guidelines for the
rejection or questioning of test requests felt to be inappropriate on
clinical or ethical grounds. Reference to the policies pronul gated by
pr of essi onal organi zati ons and government agencies and/or consultation
with a medical ethicist nmay be hel pful on a case by case basis.

That is already there and | am not saying that that gets
the attention it should, but it is there. The inportant thing, it has
been accepted by all of us. W have bought into all this already.

DR. CHARACHE: The second point | wanted to make has been
elegantly illustrated by Walter Noll and by M chael Watson. The ACMG
and CAP are two of the 22 groups who have deemed status through CLI AC
to review | aboratories. Not all of the 20 other groups who will review
| aboratories apply simlar standards. Certainly HCFA does not have
such a checklist for the |abs they review So one of the points |
woul d I'ike to enphasize is that CLIA, through these deened status and
what you are just hearing through Walter’s very el egant sunmary, somne
very thoughtful work, is that one of ny thoughts would be that it would
be hel pful if the SACGT, | think working fromthe docunents that are
al ready prepared and they are wonderful docunments, through the ACMG and
the CAP, cone up with such a checklist that all of the agencies that
revi ew under CLIA, all 22 of them would have to apply to genetic test
| aboratories.

That does not exist right now. W have two very thoughtful
groups and even then we have to address the issue of the availability
of people who do the reviews who can apply these checklists in an

appropriate manner.
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The second point | would make is that there is a |ot of
very thoughtful work that has been done in terms of how t hese groups
shoul d be reviewed but is not being used by the najority of
| aboratories which are reviewed. About a third are reviewed by CAP
about a third by the JCAHO and the whole group by the other labs. So
think there is an opportunity here.

The final point I would nake is that | would just enphasize
that the FDA and their review process, for the things they review, | ook
at nmore than just the analytical validity. They do demand clinica
validity before they will approve the test. So we should not think of
it as just analytical on the part of the FDA. They al so do denand
clinical validity, as does CLIA by |aw.

M5. UHLMANN: As | have been listening to the di scussion
this morning, what | tried to do in nmy mind was to think about existing
tests. For exanple, just how this would be put in place is, you take a
test like Huntington's disease. One gene, one gene change, whether you
do the test predictively, whether you do it prenatally, whether you do
it diagnostically, it is a very accurate, sinple test to perform
Versus sonething |ike HNPCC where we have nore than four genes and
about a 60 percent detection rate.

So as | look at this | alnbst envision it is |like a drug
i nsert, where you have uses — the use of the nedication for the actua
condition and you have use of the medication during pregnancy,
different stipulations that are listed. So |I would al nbst see for
sonething |ike Huntington's di sease, for exanple, that if the test is
used predictably we come up with a standard definition that would be on
any genetic test. |If this test is used predictively, inforned consent

is critical and would list those different conmponents. O if the test



was for a condition that has | ow penetrance, that that would be
stipulated. This is a test for a condition that has | ow penetrance and
by | ow penetrance we nean the following. In other words we woul d have
some broad categorizations that could be devel oped that woul d just be
if the test is used predictively, if it is a test for |ow penetrance
because otherwise if we take a | ook at each genetic test one by one, it
is way too conplex. | think you have to sonmehow nake it so it is a
very sinple and broad classification that can just be used. |If you
come up with just sone standards that if sonething is used
predictively, then X, Y, Z needs to be in place. So it is nore al nost
stipulations for ordering that test.

DR. WNN-DEEN: | just wanted to take the point that M ke
Wat son rai sed about half an hour ago, which is using HCFA or the
creation of reinbursement codes or reinbursement by private insurance
agenci es as a gatekeeper for whether a test is proved in sort of
general accepted clinical practice.

I think one of the holes in the systemright now is that
even a test that has gone through the FDA process, their sort of
hi ghest | evel of scrutiny, when it comes out the other end with an FDA
approval rating, it is still not automatically reinbursed. And we need
to tie that last bit of facilitation of these tests getting out into
the market so that when a group of experts believes that a test is
ready for that kind of wi despread use, so it is approved by one
gover nment agency on efficacy and anal ytical validity, and yet the
other side of the government is still not accepting that for patient
care, | think it would be really an inmportant thing for SACGT to try
and come up with some rationalization that when a test passes sone

| evel of scrutiny, it also is reinbursed. So maybe when it noves into
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this final category that it is reinmbursable or if it is a kit test,
when it gets FDA approval that it is reinbursable, and not create yet
anot her hurdle that the test has to go through so that a patient can
actual |y make use of it.

MR HILLBACK: | have to say that | am scared to death of
aski ng peopl e who spend noney to add another |evel of regulation to
genetics. W have enough things going on. The problemwe have and the
problemwi th those payers, and Genzyne does a |lot of tests and we get
paid for nmost of them but they take a ot of homework to explain why
there is a clinical utility. But that clinical utility is constantly
changing. W are constantly going back to them and sayi ng we know nore
now than we did yesterday. | just don’t think they are the appropriate
parties to start asking to do that. | don't disagree. It is
frustrati ng when you cannot get sonmething paid for that is helping the
patient. But | think we ought to separate that fromthis regul atory
process and make sure we are understanding froma clinical benefit
basis how we regulate. Then we will have to figure out how to dea
with the reinbursenent fol ks separately.

DR. W NN-DEEN: | guess ny point was just that at sone
point, where there is consensus in the scientific conmunity and sone
bl essing by that community, that it ought to have sone automatic swtch
that it is then reinbursable, period. And there is not another big
debat e and di scordance anong all the insurers, Medicare being sort of
the | eader, as to whether that test is reinbursable.

DR LEWS: | think what you are getting to is the access
i ssue which is something that we spent a fair chunk of tine discussing
and | don’t think it is unique to genetics. Part of my work is in the

area of infertility and | just got the booklet on my own persona
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health care insurance and is is very clear to the fact that this is an
uncovered expense. Certainly that is an area of health care that has
been pretty well established.

So | think we get into part of what we want to do is make
it that we have access to this information, that we don't develop into
a two- or three-class system where people who have resources can get
care and people who don’t have resources cannot. But | think that is
separate and apart fromthe issue on the table today and | think that
access is sonething that we spent a fair chunk of time addressing in
our report that is not available for all of to share yet at this point,
but | think that is a separate issue fromthe one we are tal king about
today. But | agree with you that it is an incredibly inportant piece.
It may be | have a different take on it than other people.

DR. BURKE: Actually, | think your point is well taken that
the i ssue of access and therefore remuneration of tests really isn't on
our agenda at the monent, but we nay want to mark that as an inportant
i ssue for future discussion

DR. TUCKSON: | can truncate ny remarks. Judy got to it. |
think the key thing is that if we do this job well today, that provides
so nuch of the basis of information that medical directors and others
who have to make those choices will be able to use to acconplish this
task. But | do think it is a second order agenda item

DR. VOELKERDI NG | guess what | amstruggling with is this.
I think what you are really asking, which | think Elliott raised about
this point of inflection, is when is a new genetic test really ready
for clinical use. | guess the two exanples | think of in terns of very
broad applicability in the last half decade was the introduction of

Factor V leiden testing and then subsequently hereditary
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henochromatosis testing. | think in both of those instances, | think
that we are still in a very |long process of data collection about
under st andi ng both the use and the validity of |eiden testing and for
henochromat osi s, and | guess | see as representing many people that do
| aboratory testing, professionals, it really gets at the heart of
practice of medicine. That is, when do we practice a certain aspect of
nmedi ci ne? Wen do we introduce a new surgical procedure? Wen do we
i ntroduce a new medi cal managerment? Wen do we introduce a new genetic
test? | think this is one of the nost challenging things. | guess
what you are trying to conceptualize is how would we appropriately
govern the introduction of new genetic testing and | don’t feel we have
really hit at some of the nodels. | guess one nodel that has been
proposed is to have the FDA performthat and our concern, my concern
representing | aboratory constituencies is will there be enough
appropriate, shall we say, other nedical practitioner representation in
that process? So | am hoping that we can maybe tackle that particul ar
kind of issue. This is an issue in part of the practice of nedicine,
regul ating that.

DR. BURKE: Just as a coment on previous discussion and not
wanting to sort of reiterate discussion that has al ready reached sone
| evel of resolution, we have recommended, SACGT has reconmended t hat
all tests have sone form of pre-market approval, all genetic tests,
that it is appropriate to classify theminto a hopefully reasonably
| arge group that is routine and has a streamnlined process and hopefully
a sonewhat snaller group that requires higher scrutiny. That the pre-
mar ket approval w |l be under the aegis of FDA, but wth appropriate
col l aboration with, as we put it, other agencies, private sector

organi zati ons and public representatives.
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So | don't think we want to re-debate that issue, but it
does seemto nme that a | ot of discussion cones around in Mke's phrase,
that we cannot regul ate nedical practice. To ne, that gets us back to
what we were tal king about when we were evol ving the concept of what
Elliott called the AA B and C - test not ready, test is okay for use
but has lots of questions. | think that is where the tenptation to
regul ate medi cal practice cones in and where we really need to focus on
what is doable and what is appropriate in terns of test regulation
Then finally test okay for use and we kind of know howto do it. W
are not so worried about those kinds of tests.

So it seens to ne we really are tal king about that nmddle
category. We have enough information about clinical validity, that we
would like to make the test available, but there are still |ots of
uncertainties about that test. What | think the discussion has
circulated around is first of all a lot of interest in figuring out how
many of the problens inherent in that kind of test can be solved by
appropriate pre-test and post-test information. That is to say — and
think that gets to your point, and Mke' s point, of not regulating
practice. |If there are tests that come into use around which there are
a lot of questions, a number of those questions may be dealt with by
appropriate pre-test information that [ays out for the provider and
consuner a variety of uncertainties about that test or caveats about
its use. Then when the test result is nade available |ays out sone
uncertainties. For exanple, mjor concern in a lot of genetic tests is
the I ack of predicted value when the test is negative. The sort of
non-i nformati veness of the negative test, for exanple, which is
different froma lot of other kinds of tests. But it seenms to ne, in

nmovi ng our discussion forward, | amsensing a |lot of interest in naking
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sure there are appropriate pre-test and post-test information
provi sions, per what Walter said, and it sounds like a ot of good work
has al ready gone forward that could be built upon

It seems to me a mpjor question for us falls into are there
ot her outcomes of the review process that really informus again about
test classification, being our issue, to help us identify which tests
are high scrutiny. The two other itens that have been di scussed, that
we should tal k about, are the possibility of sone sort of inforned
consent/counseling requirement being tied to tests. And | think we
really have to look critically at whether that is in fact trying to
regul ate clinical practice.

The other big issue that has received a ot of discussion
in previous issues and we have not tal ked nuch about is ongoing data
collection. | think what | have heard is, yes, we know there needs to
be ongoing data collection to resolve the questions about those tests
in that category. W have heard from New York State that is not easy
to do. So it seens to me we really have to ask is that part of the
out come of this review process?

DR. KHOURY: You have a nice way of sunmmarizing things. |
just wanted to continue on nmy previously stated optinm smand focus a
bit more on the data collection. | see it as an integral piece of the
initial review that would | ead — because nost tests would fall under B,
using Elliott’s classification — and in that vein, and given the
di agram that Joann put forward on the analytic side versus the clinica
side, there are two types of data collection which you heard ne talk
about before. They are very crucial and both inportant. One is
further data collection that would update the paraneters of genetic

tests, be they analytic or clinical or utility-wise, | mean, on the
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continuum of tests, so that people would be nore inforned a year down
the road or three years down the road, that these parameters will
change.

The second kind of data would be collecting data on the
genetic testing process, which is sort of what New York and CLIA will
try to do. You have to have characteristics of the genetic test in
theory as related to the actual know edge base, but what is really
going on in the field? Are people getting informed consent? Are |abs
doing analytically that they need to do? Wat are the forms for
requi renents for reporting how are these being handled in Wsconsin
versus Mssouri, et cetera. So data is very inportant and key both as
a testing process itself -- pre-analytic, analytic, post-analytic and
then inproving the paraneters of the genetic test, per se. But having
said that, the point is we are studying right nowis that you cannot
coll ect on everything and the ways we have to deal with that and get
perhaps the initial regulatory teeth in it is which ones of these
require that additional data collection. Going back to Joann's
diagram on the right-hand side you have this yes/no. Unfortunately
nost of them also fall under the yes. So sinmilar to what M ke said,
the conplexity on the left-hand side, unfortunately nmost of themfal
under yes, at least in the initial schene. But forget about the
analytic side. On the clinical social side, nost of themright now are
under yes. So as we devote further discussion in perhaps the next
section, | think we need to try to focus on really which ones we need
to have a concerted effort to get the data collection piece onin a
very systematic way, actually required by the pre-narket approval
process.

DR. BURKE: Can | just mmke sure | am understandi ng what you
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are saying, Miin, that a lot of tests will be in B. That is sone
reason for clinical use but still lots of question. And we perhaps
should start thinking in terms of classification of those tests in
classifying those that where various uncertainties that are still there
when a test conmes to narket are well addressed by pre-test and post-
test information provision and the energy should be put on
standardi zi ng those tenpl ates. \Wereas there is a subcategory where
the uncertainties are of such significance that energy and resources
need to be put into ongoing data collection. |Is that right?

DR. TUCKSON: Wth that summary there, Miin, | need to ask
the New York people to help me. | understand the collection of the
data pre- and post-test are to continue to refine the utility deci sions
and so forth. But this process of what is going on in the field,
whet her or not informed consents are being obtained, to me this is a

very different kind of data that has to nore with conpliance with the

rules and regulations. It seems, and frightens nme, as adm nistratively
cunber some and expensive process. New York, should we be — | nean,
this is a whole different kind of game here. |Is that sonething we

shoul d be involved in in terms of these kinds of rules of overview and
scrutiny of whether people are following the rules or not? And does it
cost a lot of noney to do sonething like that?

DR. CAGGANA: The way our system works is we have inspectors
that go out every two years and they sinply do spot checks. They may
ask to pull out five reports or five forms from sanpl es or whatever
di sease that you offer and then they check that there are consent forns
on file, that the report was signed and i ssued and that is expensive,
just to do that. That is every two years. So the cost of that kind of

foll owup, we don’t have adninistrative wherewithal to do that. So



that is a difficult issue to foll ow up.

Wth our data collection, we ask that all prenatal sanples
t hat have been studied are followed up to nmake sure the outcone was
correct. A lot of laboratories do that just by submitting a card to
the patient to have sent back after the birth of the baby. The other
i ssue we check, and we have revised our questionnaire that should be
goi ng out soon, | think, is our questionnaire data is based on the
nunber, the types of tests that you do, the nunber of tests that you
have done and then al so we have added conponents for mnethodol ogi es, how
you do the test, and whether you do prenatal, predictive, diagnostic,
et cetera. So that data will come in but it will be for the year
before. So that is sort of how we handle that, but we don’t have a
good mechanismto do that kind of follow up

MR. HI LLBACK: M chele, the other question we were trying to
tal k about a mnute ago was al so can you follow up, or do you inspect
that the [ ab has changed the way it tal ks about a test? Because two
years later there are a | ot nore papers out about the disease, there is
a lot nore information about the di sease, whatever disease it is. |Is
there any way that you follow up that they are telling what they know
and what they don’t know? You approve the test initially, but do you
have any follow up nmechanismto do that?

DR CAGGANA: W don’t have a real mechanismto do that, but
it sort of cones to us anecdotally. Sort of getting to the issue of
whi ch tests, which high scrutiny and which | ow scrutiny tests need to
be foll owed up, we have anecdotal evidence also, and a ot of this
revol ves around the market obviously. But one exanple was when CCR5
delta 32 tissue came out, a lot of labs applied to us to do that test

clinically, and there was very little use of the test. There was no
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real clinical utility for the test and so nost of our |abs dropped it.
| think naybe one lab still does it. Most of them have dropped it and
so that is sort of how we get a handle on which tests are being used.

MR. HI LLBACK: You should sort of clarify what that test is.

DR. CAGGANA: For HIV infection, CCR5 is a gene that deals
with how the virus binds to the cell receptor and there is a dilution
of 32 bases in that gene. So if a person is honpbzygous, has two
alleles for that gene, they are thought to be |ess susceptible to HV
i nfection.

DR KHOURY: |1‘d like to coment on Reed’s coment. [|n ny
mnd it is probably easier to have some kind of data collection going
on on paraneters of genetic testing versus genetic tests, because that
is |ab-based. You can do ongoi ng surveys, maybe periodi c surveys, but
to update the paraneters of genetic tests, if you think about clinica
validity and utility, especially for |ow penetrance, or you have to
conduct studies that might require years and a cohort set up like
foll owi ng people for sonme disease or testing interventions.

So | think collecting the data on genetic tests and their
useful ness is probably nuch nore expensive than having sone kind of
system national or state based, where people are trying to have a
handl e on the genetic testing as a process. So ny bias is that it is
nore expensive to do the forner rather than the latter.

DR TUCKSON: | just wanted to make sure, given that we
really want to delve into and bring to sone closure the characteristics
that we have in front of us nowin ternms of deternining what shoul d be
the characteristics of the classification systemand so forth, as
opposed to focusing, at least in terms of this session, on whether or

not people are conplying with the things that are set up. | just want
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to make sure that | amokay with you if | separate those out as two
very different kinds of things.

DR BURKE: Walter will be the |ast one before we break

DR NOLL: | wanted to make a comment on costs. The New
York programis extrenmely inportant as a nodel as well as how it works.
I think we would want to look to it for guidance on a nodel on a |arger
scale. Marie did raise the question that things are expensive and
had asked to show how the programruns, how it runs financially. She
is going to correct ne, but | think what we need to understand, it is a
costly program and the genetics part of the New York programis not
funded solely on the income fromthe genetics labs. It is funded from
the income fromall of the |aboratory activities. So what we have is —
correct me if | amwong — is an expensive programw th very much
hands-on attention by experts that is dealing with this many tests, and
is being funded by all those glucoses and BUNs and all the rest, which
are this many tests. | think we nust remenber that, that this is not
flying on its owmn. It is flying on sodiunms and gl ucoses.

DR. BURKE: It is tinme for our break and although I am not
sure we explicitly addressed all the bold points in this first
di scussion, | think we got to where we needed to get to. After our 15-
m nute break, we are going to |l ook at proposed strategies for test
classifications. | think we have defined this category B as being of
interest. W have exanples and we will | ook and see how t hose work
with different kinds of classification schemes. So a 15-ninute break

(Brief recess)

Revi ew of Proposed Strategies for Test C assification

DR BURKE: As we start the next session we realized that it
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woul d be useful, first of all, to just review how SACGT defined a
genetic test at our last session. W actually spent sonme tinme on that.
So Joann is going to read for us the definition

DR. BOUGHMAN: Only because those of us who have been at the
nmeeti ngs cannot quite remenber because we went through so many
iterations and those who are new would benefit as well. In this
context and for our purposes, the SACGI has been defining a genetic
test as an analysis performed on human DNA, RNA, genes and/or
chronpsonmes to detect heritable or acquired genotypes, mnutations,
phenot ypes or karyotypes that cause or are likely to cause a specific
di sease or condition

So in fact we have linmted it to human speci nens, but not
necessarily only the heritable or germline nutations. It could be
acquired nutations. And the recognition that they need to cause or be
likely to cause a specified disease or condition

DR. NOLL: May | comment on that? The community that |
represent would have found it much easier to deal with if you could
separate the heritable fromthe acquired. | inmagine that somnething
that would satisfy ne and others of us would be when you had your
di scussi ons you woul d say, okay, now we are going to tal k about
heritabl e, and then when you have the next discussion you would say now
we are going to talk about acquired. | think you may raise all kinds
of confusion if you try to talk about them together

It is also inportant, at l|least there are some of us in that
conmunity who | ose sonme credibility when you do that because we think
then that you are confused.

DR. BURKE: Actually | would like to recapture some of that

di scussi on because we certainly talked a | ot about heritable versus
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somatic. | know there were sonme inportant reasons | think they

i ncluded that. Sone genetic tests might be used in both instances. In
other words, it was not necessarily easy to identify genetic tests as
solely somatic.

DR COLLINS: | renmenber this conversation because it was
one we debated considerably and | think there was a concern that when
you set out to do a test you don't know whether you are going to find a
somatic change or a germline change. You cannot cleanly separate
these things in sonme instances. You can in others. | think, to
reassure you, Walter, the point here was to have a broad definition of
the tests, but then to do what we are about to do, which is to focus on
which tests really require additional scrutiny and which ones can
basi cally be considered |ow risk and not require that kind of
oversight. By having a broad definition, we place even nore inportance
on deciding how to categorize tests into those that need attention and
those that don't. | think when we get to that discussion, if you are
tal king about a test |ike Her2-neu, where you really do not expect to
find a germline nutation and if you did it would be totally
reportabl e, that somebody had a germline anplification of that |ocus,
then the concern about many of the aspects of this as it relates to
heritability is quite different. That is going to factor into the next
part of the conversation

DR. BURKE: And in fact | think we specifically identified
that a circunmstance where a test was done solely to identify somatic
mut ati on m ght be an exanple of a | ow scrutiny.

DR. COLLINS: We did.

DR BOUGHVAN:. Now that we have tal ked about some of the

nuances in that first sentence of the definition, | need to get into



the second part — a genetic test also is the analysis of human proteins
and certain netabolites which are predomnmi nantly used to detect
heritabl e or acquired genotypes, nmutations or phenotypes.

W get it too broad in one breath and we will be back where
we were in this roomabout a year ago or a year and a half ago.

DR. BURKE: Other comments on the definition of genetic
tests? | would like to ask Francis to just review with us the sort of
schenme that helps us to see where IRB, CLIA and FDA fit in.

DR. COLLINS: Yes. | found in the earlier part of the
di scussion, which I think was hel pful in getting a |lot of issues on the
table, that we were sort of converging on a pattern of classification
of tests in terns of is it research or is it patient care. But we did
not entirely enumerate what the consequences of those were.

And | al so though maybe by going to A, B and Cinplied
that we did not have sone divisions, and | amgoing to argue that A
actually has an inportant subdivision that we skipped over. Just for
you to shoot at, | put up this table which attenpts to say what many of
you were saying, but organizes it into this kind of table.

So instead of A, B and C, | amtal king about Al, A2 and B
and C, because | think the research phase, which is pre-approval by any
FDA review, can be divided into research studies where results are not
gi ven back, which can still establish information about clinica
validity, and studies where the research is given back. And | was a
little worried that A2 was al nost being lost in the discussion, as
t hough you woul d al ways go straight fromAl to B. Clearly a |lot of
research that we do in attenpting to collect clinical validity and even
utility informati on does involve giving results back to patients. W

are doing lots of those with NIH funds right now.
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Then B, of course, | think we agreed the inflection point
is at that transition, between A2 and B. So when you get to B you are
approved for patient care, but we all are agreeing in nmany instances
you still need nmore data coll ected because you don’t know enough about
t hi s.

Then ultimately one hopes to get for tests to the point of
C, and we can di sagree about how nany are already there. What | put on
this table was an attenpt to try to show what kinds of approvals and
ot her parameters are attached at each phase, and many peopl e tal ked
about the inmportance of having pre- and post-test information provided
and it seenms like that applies to every stage except the first one,
which is essentially anonynous testing. Ditto with consent, although
consent if alittle different in A2 than it is in B and C

But then there are also these other oversights. The IRB
process is obviously very significant in Al and A2 and probably also in
the part of B where you are trying to collect nmore data to further
refi ne what you know about utility and validity. CLIA kicks in as soon
as the results go back. So CLIA does enter the process — at |east |
think this is right — perhaps before FDA, if you have an A2 phase.

Then the FDA oversight obviously in B and C

| don’t if that is helpful or not. It may be that it is
wrong in sone ways, but it hel ped ne sort of organize what a | ot of
peopl e had been sayi ng.

DR. CHARACHE: | have what | think is an inmportant conmment
that | don’t think grossly changes what you are saying, Francis. Could
we pl ease make that a plain A, and then make it Bl and B2. It is very
clear that by the tine you get to what you have under A2, what | want

to call Bl, that this is patient care and | want to make that mgjor
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di stinction, when it becones patient care.

DR COLLINS: But isn't this just semantics?

DR CARACHE: No, it is not semantics in ternms of the
researchers who don't know that they are now doing patient care. So if
we could just make that A and then Bl and B2, | would be very happy.

DR. BURKE: O should we go A, B, C, D?

DR. CHARACHE: No, because really A2 and B are parts of a
conti nuum

DR. COLLINS: Ckay, | actually started with A, B, C and D
and | was sure that woul d screw everybody up because we already went to
A, B and C

DR. CHARACHE: | just want to nake it A and then Bl and B2.

DR. BURKE: Do we have support for that?

DR. CHARACHE: That separates straight research from
research plus patient care

DR. KHOURY: Wien woul d the FDA process kick in?

DR CHARACHE: We can talk about that. | would think that
before patient care there should be a checklist that has been net.

DR BURKE: But it does seemto ne that it is a very
critical issue. | think the usefulness of this table and maybe we
shoul d keep it up and talk about it a bit, is precisely to be sure
about when FDA approval kicks in.

DR. CHARACHE: But if you can nake that Bl and B2, then it
becomes patient care. | want to separate straight research where there
is no patient care

DR. COLLINS: The FDA approval is still in but at Bl and B2.

DR. CHARACHE: That is fine. | amnot arguing that. | am

just saying when it beconmes patient care it beconmes B.



53

DR KING There are research tests in which information
goes back to the family in CLI A-approved | abs that are not patient
care.

DR. CHARACHE: If it goes back to the patient, that is the
definition of patient care. That defines it as patient care.

MR HILLBACK: | think Mchele and | are over here talking
because her comment was A2 is illegal in New York State. |f you use
New York State as the surrogate for FDA in thought process, you cannot
do what is now Bl, what was A2, before New York State approves it. If
you are going to do patient care, New York State is going to | ook at it
first, no matter whether you call it research or anything el se.

DR. COLLINS: So you want another arrow for New York State?

MR. HI LLBACK: | guess the question really cones back to the
one that Wlie asked, which is where does FDA get in? |Is it before any
patient care or is it before big patient care, lots of patient care,
whi ch woul d be an interesting question.

DR. COLLINS: | cannot imagine howthis could really be a
serious discussion. Are you going to say that research is supporting
an effort to try to understand clinical utility and validity early on
in the devel opment of tests has to al ready have gone through FDA
approval before you can get to that point?

MR, HI LLBACK: | thought that was the point you were trying
to make five meetings ago.

DR. BURKE: | think this is an extrenmely inmportant point. |
t hi nk we should go through and make sure we resolve it.

DR. WATSON: | think there is an inmportant distinction and
that is that even in New York State, those two steps are quite

different. If you were in what is now Bl in New York State, they would



be saying | have this orphan test or devel oping test which | know a
little bit about and we need to sort out, and you would say okay. That
woul d be very different fromthe process you would do between Bl and B2
when you are saying okay this is generally accepted.

DR. CAGGANA: So Bl might be like our non-committed |ab
approval test. But that is the |oophole. The law says that if a
patient result goes back, if the result goes back to that patient, it
is no longer research. | knowit is sort of a bad way to say it, but
that is howit is. That is sort of the black and white of how you have
to think about it.

DR. BURKE: | think, Mchele, you may need to explain to us
— you nentioned | oophole in passing, but it sound Iike that |oophole is
there because it has to be. So explain that a little.

DR CAGGANA: When the law was witten, it was witten such
that it is research anonynous, no data returned. That is research
period. The difficulty that occurs is exactly what Mke is saying,
where you have an investigator who is doing a study or an N Hfunded
study and that individual wants to report results back. The way the |aw
is witten in the state that is illegal. That becomes a clinical test.

Sort of the internediary is the access issue where there is
a family that has a rare disease, there is one laboratory doing it,
they need the test, so we have to be able to give an approval. But we
give the approval with a caveat in the letter that goes out to the
ordering physician that states that this is outside our review W
have not reviewed it, we just know there is a lab that offers it. W
know there is one lab in the United States that does retinoschesis
testing. Any test for that goes to that |aboratory.

MR. HI LLBACK: This is the point that Pat made. This is the
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continuum that, once you are giving out test results, you ave a
comercial test. You may not |like the fact that research |abs do
conmercial tests, but they do, because you are giving out clinica
results. It is aclinical test and it is alittle arbitrary to draw
the line and say FDA we are not going to let you in until later. |
guarantee, Francis, if we drawthe line there, there are a |lot of
commercial labs, like Genzyne or pick anybody else, and they' |l say we
are doing research on the patient. W have our board-certified MDs and
PhDs, so we don’t have to go to FDA yet. Let’'s call it hone brew and
let’s not go to FDA

DR. BURKE: Are you arguing FDA has to conme in at B1?

MR. HI LLBACK: That is the question. Were is the crossover
point? If you create a | oophole, you are going to find that everybody
is nowgoing to join that |oophole. | amnot sure that is what Francis
wants. | thought we said before we go to clinical practice, before we
give data to patients, we are going to have sone pre-market approval.

DR. WATSON: But you presunme a | oophole is a pejorative
term

MR, HI LLBACK: Okay, but if market is giving clinica
i nformati on to physician to nanage patients — maybe that is the wong
definition, but if that is how you define market, in BRCA 1, unti
peopl e gave out clinical information to patients, nobody cared. As
soon as you started giving out clinical information to patients, people
got upset. Is that the point that FDA should say it is now okay under
hi gh scrutiny rules — you can't give out any information on any patient
until you pass that. |If it isn't then, you are into sonewhere dividing
a continuumwi th an arbitrary |ine.

DR BURKE: | know we have a | ot of comments and | want to
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make sure | get everybody. |[|’'ve got Ann, Judy, Bob, Paul, Bob -
anybody el se who wanted to coment ?

M5. BOLDT: | guess ny only conment is | do see some of this
tied to rei nbursenent at sone point and | really liked Al, A2 better
than | liked Bl, B2. Because | do see sonme of that having an incentive
to go back to get that tied into reinbursenent and do agree with
M chael Watson that is going to have to happen, in ternms of the
counsel i ng services and tests.

DR. BURKE: You are then arguing for FDA revi ew between what
we now call Bl and B2?

M5. BOLDT: Exactly. But | still like A1, A2.

DR. CHARACHE: You can put the dividing line any way you
want .

DR LEWS: | just want to note that | think this is a
conti nuum and | woul d argue that even when you get down to C, there is
still some ongoing research going on. | would see that basically what
you are | ooking at, even when you get down to C, | would say you have a
proved established, but there is still new know edge devel opnent goi ng
on there and | think to start arguing over what we call it becones a
little bit arbitrary because it is a continuumfromno results to
patient and a lot of research to | ess research and nmore results going
back to patients — this is a conti nuum both ways. | think the
opportunity we have here today is to figure out what should be and how
we should do it so if we spend a lot of tine |ooking at what is — |
think Francis has put up a nodel and we could really look at what is
the way we want it to be. | think that is our purpose for being here
today but to spend a lot of time — and | hear what Pat is saying about

when is it research and when is it patient care — but | would argue
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that even basic research is being done to better patient care, even
though it is being done totally in the laboratory. | would hope that
is the purpose of it all and | would like us to look at this nore as a
continuumrather than trying to spend a lot of tinme |ooking at what

cat egory shoul d be what.

DR. MARTIN: Actually |I wanted to make the sane point.

Basi cal |y what has been put up here is what is. What we are doing here
is not argui ng about what category should things be in, but where do we
want to be in the future, what do we want to change. So for exanple,

if we want FDA scrutiny to conme in at a different point, that is one of
the decisions. This table describes what is today. | would say if you
were to put New York State up there instead of CLIA you would be
covered under this sane table.

DR. WATSON: In fact, it may be just predictive. It m ght
shift your FDA review up if it was a predictive test, then you mi ght
want a little nmore ook at that transition inflection point. But for
nost other tests, | think it is appropriate where it is.

DR. BURKE: So | think we are saying two things. Bob has
just said this is what is. Certainly the FDA review we are stil
deci di ng about, but to the extent that it has been decided it is here.
And we need to have as ongoi ng di scussion through the course of the day
whether this is the nodel we want to stick with and use as the basis
for test classification, or whether we want to shift where the arrow
is.

DR FERNHOFF: | think it is inportant to | eave the
i nvestigator with sone option — who is developing a test once it has
gone through IRB and it can give out results — but it seens to ne

anot her | evel, the rei nbursenment issue, when another |ab wants to start
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charging for this. So sone consideration of that needs to be built
into the system

DR. NUSSBAUM | was going to say that trying to have the
FDA approval at what is called the Bl |level is unnecessary and
superfluous primarily because of the need for good I RB and consent
efforts. You can do research and clinical care at the sanme tinme. That
is what Bl is. The fact that it is research and is recogni zed as
research, that is why it is necessary for | RB approval and fornal
consent. | think it would actually have a chilling effect on a | ot of
work to institute that kind of FDA review at that |evel

DR. WLLIAMS: Opening a can of worns, | don't see why FDA
approval is not instituted at A because howis this different from
i ntroduction of new drugs or investigation of new devices that FDA
regul ates? Cenerally the FDA is involved at the A level.

DR. BURKE: DO you have a comrent on that, Steve?

DR GUTMAN: Sure. The FDA makes an odd distinction, at
| est in devices, between research and investigation. W actually use
the termin a non-congruent way fromthe rest of the world. For us,
research means what Francis or soneone said before, you are just sort
of fishing around for some general popul ation-based insight into
di sease or the physiology of a disease process. You actually don't
have an intended use. You actually are not ready to | ook at the
precision of a test with sensitivity or specificity because you don’'t
know what it is being used for. You are hunting for a use.

At least for a comnmercial test, not for a hone brew, but
for a comercial test, when it actually has a use it becones
i nvestigational and the |evel of oversight of the agency frankly

depends on the nature of the test and the investigation. If it is a
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blinded test and the investigation is not reported back, it would be
uni magi nable for us to get involved. The mnute the test is reported
back to a patient we suddenly do beconme interested. W becone

i nterested enough that we require a special vehicle called an I DE, or
i nvestigational device exenption.

The | DE does not necessarily have to come to the FDA. |If
in fact you can make the argument that it is not a significant risk to
the patient, the IDE can be managed through the institutional review
board informed consent. If it is really scary and has powerfu
information and it does look like it has significant risk, then the
agency would want to reviewit. 1In the area of in vitro diagnostics
for tests in general, there are not very many | DEs. W may get from 3
to 6 in a heavy year or we nay get none in a year. So that is the dea
for us.

DR COLLINS: Could I follow up on that? So would it be
reasonable — | think that was very helpful to sort of put us in the
context — would it be reasonable then — so what we are really tal king
about as part of deciding that a test deserves high scrutiny, one
aspect of that would be whether you do want to insert an IDE-like step
between A and BL.

DR. GUTMAN: Yes.

DR COLLINS: | think what Bob says is, in the najority of
circunmstances to do that could be quite choking to the enterprise. But
in the places where you are npst concerned about things going awy,
maybe that ought to be one of the things on our list of considerations
for | ooking at those high scrutiny tests.

DR. BURKE: W actually have Reed, Elliott and Joann

DR. TUCKSON: Just a process check. This is a very useful



60

pl ace to focus our discussion. Should we be trying to think now of
other characteristics to array and see if they fit in there? For
exanpl e, counseling — is counseling necessary? | think counseling may
be an inportant variable. Should we try to squeeze counseling into
these holes here or is that what we are trying to do now, start to
develop that list and see if they fit?

DR. BURKE: | think that is a very useful comment and
would tend to say yes. | would also want to insert some sort of -
nmean, we have said an | DE type of approval. And also, the issue of
data collection, whether it is going to be in some form mandated m ght
be a question, but | think what we are finding is that this table is
sonet hi ng we can build sone of our discussion around.

DR. COLLINS: Whuld you have pre- and post-testing
i nformation?

DR. BURKE: It could be because that could just be a |abel -
i nformation avail abl e.

DR. COLLINS: Where woul d you put counseling in this
cat egory?

DR. LEWS: Could | just nake a cormment? It seens to me — |
guess it depends on counseling with a big “C’ or counseling with a
little “c”, because it seens to nme that every time a patient goes to a
heal th care provide and gets back the results of a PAP test of anything
el se, you are getting some information. That kind of information,
dependi ng on the patient and depending on the provider, that
i nterchange is very unique and very special. And sone patients have
hi gh [ evel s of understandi ng and sonme patients have | ower |evels of
under st andi ng and sone peopl e need nore expl anation and some peopl e

need | ess, and some things are nore conplicated than others. So |



think that when we start to tal k about counseling and to say there are
some test that should be done with no counseling — | nean, people get
results back and if they don’t know what they nean it has been pretty
useless. But it seens to ne that is a part of all encounters and
sonmetines it just requires — the level of preparation of the counsel or
may be what we want to be I ooking at, not whether counseling takes

pl ace.

DR COLLINS: Aren’'t we already on the record on this topic?
That counsel i ng shoul d acconpany genetic testing?

DR. BURKE: Yes, and it may also be that this falls under
the issue of how much it is reasonable to expect that we could
regulate. | guess the question that really is before us is whether
there woul d be sonme tests or some testing circunstances where part of
the regul ation, part of the oversight of the test used, would be that
counsel i ng above and beyond what we woul d consider a nornmal part of
clinical care, sone unique kind of counseling, would be required. That
may well fall into the category of things that people have al ready
suggested are beyond this regul atory pathway. But it seens to ne that
is the question that is at |east raised.

MR HI LLBACK: | guess | still have a problemwth trying to
draw | ines across a continuum | don’t know what sinple definition
could be witten that would define the transition fromBl to B2. By
definition in B2, we are saying we really don’t know everything that we
will ever know. We don’t know very much even of what we will
eventual |y know about a test and | don’t know how different that is
from B1.

DR. BURKE: Actually, Elliott, | think the table does

suggest a very sinple definition and that is everything in Bl is under
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| RB review

MR. HILLBACK: By Francis’ table a lot of things in B2 are
still under IRB.

DR BURKE: No, | don’t think so.

DR. COLLINS: If you are doing followup data collection
specifically as part of research, but that is not an integral part that
is required in B2.

DR. BURKE: | think we need to get back to the data
collection. | would offer a sinple definition, going fromBl to B2 is
that you know want to offer the test not under IRB review

MR. WATSON: And | think you can adjust the continuum by -
is it a diagnostic test in which you know 10 percent of the mutations
or isit a predictive test? |If you lunp all genetic testing together
you are stuck with an unmanageabl e conti nuumthat | don’t think you can
ever work your way through. But if you separate out diagnostic
applications, where we know this is the di sease-causi ng gene but we
only have 5 percent of the nmutations, it is great for that 5 percent of
people. It is awful for the others. It is not useful for the other 95
percent of people. Nevertheless it is a useful test for sone and that
is different frompredictive where what you don’t know is very
different in that setting versus the diagnostic setting.

MR, HI LLBACK: Okay, but | amstill not confortable.

DR. CHARACHE: | see the definition separation between Bl
and B2 as very nicely expressed if we say that Bl requires | RB approval
and B2 does not require it. | think that also hel ps avoid the
situation where sonmebody remains at the Bl level sinply to avoid
oversi ght.

When we have said, however, that we need pre-narket review



before patient care testing for all genetic tests, | think we will have
to be careful in terms of how we define pre-market review If it is
not a full FDA type of review, whether it is very stringent or non-
stringent, then perhaps the review would just be at the investigationa
device level type of review prior to the Bl inplenentation. So | think
that as we flesh these out we will cone up with the definitions of
where the FDA gets involved and how stringent it shoul d be.

DR. NOLL: When we speak about a test here, | think people
have been tal king about it as if it was a test for a new di sease or
sonmething like that. Wat happens if soneone decides to do the sane
thing and just uses a different restriction enzyne?

DR. CHARACHE: If the predictive value of doing it, the
sensitivity and specificity are nodified by the use of a different
master mx or a different enzyme or a different series of prinmers, it
is a newtest. Then you have to show the clinical validity of your new
test and it may just be that you say there is no difference between the
first one and the second one and you have shown you have clinica
validity.

DR. NOLL: | don’t want to be facetious, but | can change
t he magnesi um concentrati on

DR CHARACHE: That is correct. That is one of the
chal | enges of saying the FDA is going to review all of these when they
are home brews. That is why they have stayed out of the hone brews.

DR NOLL: It is hard for ne to follow the discussion and
sort it out in nmy mind without being able to visualize what is going to
be happening at the FDA. What information is going to be asked for and
what people will do and so on and so forth. |If we get into individua

| aboratories and recogni zing that there are hundreds, if not thousands,
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of these | aboratories across the country who nodify, who change the
magnesi um concentration or any other thing, are these all new tests?

DR BURKE: Can we | et Joann nake her comment and then Steve
may have a commrent.

DR. BOUGHMAN: | think |I can lead into the response there by
the FDA. In fact, when Francis first put up the table and he inserted
te arrow for FDA review, he sinply put sonmething on the far left of the
table that was already on the right-hand side of the table. It was
when the checkmark started showing up in the FDA colum. W could put
somet hing out on the left-hand side saying CLIA between the first two
steps and whet her that chokes individuals or not, it is in fact
currently a requirement that if a laboratory is giving results back to
a patient, they have to be a CLI A-approved | aboratory. Now there are
sone investigators out there who are not happy with that.

But one of the other comments | would make before Steve
tal ks about sone of this — we are not really tal ki ng about inventing
new processes. W are tal king about adapting processes and whether it
is CLIAor IRB or a federally-funded and uniformstudy in multiple
sites that has undergone a different kind of oversight and review
process, it really is nowfilling in the gaps. | want to rem nd ny
col | eagues around the table that the reason that we have been called
here as peopl e whose opinions are valued is that we have a great dea
of experience and our perception of what is good and right nay be very
different fromthe small |aboratory who could purchase a box that has
the right agents in it and go nerrily along their way not knowi ng how
little they know in the process of giving results back to their
patients. Froma regulatory mnd set, renenber it is that end of the

spectrumthat we are trying to protect our patients from not the
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hi ghl y experienced | aboratories and researchers and clinicians who have
been debating this in depth for years. Very different ends of the
spectrum

DR. GUTMAN: | would just like to put on the table our
perspective of what we have to offer. You know the FDA, at |east the
group that | represent reviews data, |ooks at thresholds, and then
tries to establish |abeling and we are quite used to the tension
bet ween that and labeling and trying to make sure that products neet
standards and are correctly |labeled. W normally, for all products,
| ook at analytical validity. It may not be necessary in this product
line, as Francis suggested. That may be overkill. W would never
approve a clear product based only on analytical validity. W always
are |l ooking for some neasure of clinical validity, and it may vary in
its robustness. W are always |ooking for some ability for a physician
to actually use analytical data. Having analytical data would not,
under the current nodels subject to change, allow a product to be
cleared or approved. So we need literature or data to explain how that
anal ytical data would be used and we woul d want sonme nmeasure of
clinical validity as well, at |east a surrogate endpoint or sone
under st andi ng of how the information would be applied.

What we have never done or al nobst never done — we don’t
actually |l ook at outcone. So we never do an assessnent of utility. An
exanpl e | have given for the SACGI before | cane is PSA tests, where we
approved it for screening with in fact no certainty that was actually
going to produce a long-term nedi cal benefit.

W have over the | ast couple of years have played around
with a variety of new review tools and we are better positioned to

address whatever the charge might be fromthis subgroup or fromthe
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group in general fromthe Department (of HHS). W have a variety of
very wel |l -established and fairly |abor and data intense tools of PMA
and the 510(k) are our usual review processes, but we have on the table
a wide and wild variety of abbreviated formof those tools which allow
us to do all kinds of things, including conformto standards or
approach al nost mechani sms of self-certification and to use smaller
data sets and different data sets.

So we are in a position, frankly, to create tools that
mght fill the gap here that we probably would not have brought to the
table four or five years ago. And we al so have different processes.
W have a nmechanismthat | am not incredibly enthusiastic about, but it
is certainly on the table, a process to delegate out authority, to
contract third parties, to provide the sane kind of deemed status that
CLI A does. So there are both, in terms of the packages we use to apply
those tools and even the processes we apply to these packages. There
are really wide ranging options we can bring to the table and the
scenarios you create will clearly create a response from us

W have done a |l ot of brainstormng and have nodel s t hat
range fromthe nost conservative to the nost avant garde on the table.

To address specifically the question you raise about
nodi fications, we have a lot of fanmliarity doing this. It may not be
that we got it right. |If you talk to industry they will tell you we
have the wong thresholds and we are not | east burdensone enough, but
for nodifications there is a very clear path. The path is if you
change a buffer or solute or you nake a m nor change and you don’t
change performance — then we don’t want to see it. W want the entity
to docunment that they have nade that change and to keep that on file so

if we ever inspect they can prove that it did not create havoc. For



God’ s sake, manufacturers would be shocked. They change weekly or
monthly either to inprove or cut costs or do sonething el se.

When there is a significant change, we have a new package
whi ch all ows manufacturers to provide abbreviated 510Ks which
essentially say we have a design control quality systemin place, we
have conformed to that system and we have in fact had significant
changes but it has not affected our output in a clinically neaningful
way. So we get subm ssions that are processed in 30 days.

Then of course when you nake really big changes, if you
make changes in intended use or changes in technol ogy, we do ask for
sone submissions. Again that also is subject to changes in nore
conservative or nore liberal directions, but we do have a sense of
trying to prioritize themknowi ng that all nodifications are not
created equal

DR. KOENIG | have a smaller point that goes back to the
original table that gets at the Al, Bl or Al, A2, whatever we are
calling the distinction and pertains to the issue of results being
given and the results not being given back. It has always been a
concern of mine because | think it is very crucial. | just want to
t hrow out that one of the things we may need to do is to make sure that
as we come up with sonme kind of schenme that we do not forget to include
the 1RB wing of that, because |I amvery concerned about different
regul atory groups having conflicting kinds of ideas. | have been in
many situations. It is a particular issue because so many | RBs don’t
real ly understand genetics research very well, and sonetines they are
requiring results to be given back in situations where it is illegal
I just want to make sure that people are not in that situation and we

may need to take responsibility as the group to try to make that
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seanl ess sonehow, so that everyone really understands what everyone’'s
responsibility is. It is not always that clear

DR LANTER | would like to shift the discussion just a

little bit. |In thinking about the B2 group of tests, | have been
trying to think about what |evels of scrutiny we might have. | think
that is the total purpose of our neeting today. It seens to ne that we

really need to focus nore on the risk-benefit ratio and | think the
di scussion up to this point has focused nore on the benefit side, in
terns of what is going to be useful, what is going to be |ess useful

| think if we really want to get levels of scrutiny we really need to
focus nore on the risk side of that, and particularly in terms of
potential harnms that could result from an individual test being done.

So |l would like to see us shift in that direction, thinking
both in terms of what the enotional risk would be in ternms of anxiety,
depression to the really nore physical harnms of mastectony,
oophor ect oy, of potential abortions. That gets into a nore ethical
val ue-l aden di scussion, but I think we need to start thinking about
t hat .

DR. BURKE: | think that is a great segueway because what if
we ook at this scheme? It seens to ne what we are really saying is
that B2 is the point where we are going to deci de whether something is
hi gh scrutiny or not. W have now sonme sense of what that m ght nean.

I think if | can capture sonme of the discussion that | sensed there was
consensus about, we are also saying that when you go fromBl1 to B2, and
you are now no |longer under the IRB detailed inforned consent
procedures real mof research, where anybody getting the test is also a
research subject, we would like to see all tests under a standardized

format, provide appropriate pre-test and post-test information. That
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is, that the availability of the test comes with sone informtion about
its appropriate indication and the test result cones with sone
i nformati on about what that test result mght mean.

So the question really is, in test classification, it seens
to ne, is when does a test require nore than that? When does a test
trigger concerns greater than that? Your point is that harns
potentially deriving fromthe test mght be an inmportant paraneter.

DR LEWS: | think the other thing is, is it the test or is
it the use of the test. Because you get tests and then you start — a
test can be well established for one thing and then an of f-Iabel use
may put the test back up in there in an Aor a Bl. So | think we need
to look not only at the test, but at the use of the test so we are sure
that — sone tests may be in two or three categories at the sane tine
dependi ng on what they are being used for, as we start to devel op new
i nformation.

DR. CHARACHE: | would like to second what Judy just said.
| think that is very inmportant, but | would like to suggest that the
i ssue of scrutiny really has to begin when the results are given back
to patients, in terns of deciding whether this is a very dangerous test
or not. So perhaps one could establish categories that woul d determ ne
when Bl needs nore attention as opposed to waiting until you reach B2,
because there is an awmful lot of harmthat is done at the Bl |evel at
the present tine, by laboratories that do not nean to do harm but who
don’t understand what is required to give information back

DR. BURKE: Yes, Bob, why don’t you conment and then we will
go into alittle nore detail.

DR. NUSSBAUM | was going to say that the issue that Pat

brought up is an inportant one. There are now steps bei ng undertaken
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in gene therapy trials, for exanple, that will probably be spread out
over all human experinmentation, of having data nonitoring boards
required for all human experimentation. So | amtrying hard not to
have a situation where we have nultiple people overseeing the sane

i ssues. W should try to keep things clean and separate so that we
don’t get overl appi ng and perhaps contradictory kinds of things going
on. | would hate to se the FDA involved at the Bl | evel when there are
data and safety boards in place and IRB in place overseeing patient
care research at that point.

DR. CHARACHE: | am concerned fromny own experience with
t he know edge that the IRBs often |ack the information base that is
required to assess the clinical validity before information is given
back for patient care, or the analytical validity of the I|aboratory
that is doing the task. W certainly had that experience. It has only
been in the last three years that all of the IRB work that is now done
inm institution, if it is done in a non-CLIA approved | aboratory,
actually I reviewit. And we have been able to assist a lot of our
i nvestigators in doing higher quality work and it is now part of the
checklist. They do require reviewin our own institution. But this is
not standard. Mst IRBs don't have the information base required.

Now | don't think that neans that it requires FDA
oversight. | think you can set up a systemfor reviewthat is
appropriate and is not burdensome, but does protect patients before
i nformation is given back

DR BURKE: It does see to ne that it is very crucial to
test classification to decide this point about the extent to which Bl
i s adequately oversighted, if that is a word, by IRB. So Wendy is

going to coment and then | would like to ask other involved in
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clinical research, Richard, Paul and John particularly, to coment on
this, too. That is, are we satisfied with IRB oversight at B1? Is it
a matter of inproving problens or errors in IRB or do we need ot her
oversi ght there?

M5. UHLMANN: | just wanted to make the point that having
coordinated testing for patients for years, that for rare disorders,
tests for a lot of our patients don't make it past Bl and that Bl is
actually their only way to get anything of clinical use. It is never
going to beconme a clinical test because the condition is so rare and
there is no lab that is going to make efforts to have that done
commrerci al ly.

MR, HI LLBACK: | guess reserving nmy right to still find it
difficult to draw |lines across a continuum as | thought about this, to
t hi nk about these different |levels of A, as we have it now, being
managed by the | RBs, whether they can do that or not is a crucial
guestion. But in a conceptual schene, let’'s accept for a mnute that
we can get themto a point where they can. Then to accept, back to
Pat’s point, that once you go to giving results back, CLIA nmust be
i nvol ved and, for the nmonment, let’s accept that IRBs are still the
ot her gat ekeeper there, along with CLIA

There is sone elegance in this sort of increasing
i nvol venent of different groups. Then when you go, at sone point,
which | think is very hard to define, but naybe we can find a way
eventually to get there, to a broader distribution that you what SACGT
has requested, which is for FDA to get involved. So | think there is a
certain elegance to this, as | sat back and thought about it. | still
think it is hard to define when those steps happen and smarter m nds

than mne can probably figure it out. But | would hate to say let’s
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nmove FDA into the first step, because the IRBs don't do a good job. |
think that goes back to the point sonmeone made about are we | ooking at
what is or what we want to have happen. | do think Bob is right, that

| RBs, because of what has happened in gene therapy and other places,

but that one happens to be the hot button, are going to get a whole new
set of pressures on themto change and maybe we are going to becone
part of that pressure.

So | do think there is sone logic here that does nake
sense. Defining what is where | still think is going to be a nmess, but
| reserve that for a later nonent.

DR. FERNHOFF: | think the IRBs, in my own experience, are
i mprovi ng, but nmany still obviously have a long way to go. | would
agree that the area for inprovenment is at the level of the IRB

DR. BURKE: In other words, that I RB oversight is
appropriate as long as I RBs do what they should be doing.

DR. KING | can only address ny experience with the IRB
but the IRB has been on a rapid learning curve in the last few years in
terns of dealing with genetic testing and any aspect of genetics. In
fact what Bob suggested, requiring oversight comittees, is in fact
sort of the critical part of this. That is also true of the research
clinical centers that are often the place where the testing is applied
and the clinical research centers, the general clinical research center
oversight conmittees are now requiring nore I RB and oversi ght conmittee
reports or status for the testing.

In terms of the Bl and the transition between Bl and B2, in
my own experience there are situations where | have information that is
interesting to famlies. It may be relevant to some aspect of their

care, but probably not. It is nmore generally interesting and nuch nore
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particularly interesting to ne or to people who are doing research with
me, and that has to do with certain types of genes we are anal yzi ng.
There is other information where we are doing research that is directly
relevant to the ultimte care and fanmily counseling of the famly. So
it is going to be very hard to transition between B1 and B2. It is
going to require some definition of the other aspect of the disease or
the condition we are testing for and we are going to have to factor in
ot her aspects of the condition, to nake that separation

DR. BURKE: But acknow edgi ng those ambiguities in the
el ement of the continuum do you think it is workable to use the IRB or
oversight definition in this sense, which is to say it usually is
crystal clear whether a patient is a subject under an IRB or not?

DR. KING | think so. Fromny standpoint this table is
actually rather crystal clear to ne in ternms of that aspect. | think
there could be sone haziness in one test versus another, but | think
t he nmechani sms to go through the things we discussed earlier, and
real ly have not participated very much because | have been on a steep
| earning curve nyself, but in terns of |abeling and information and
counsel ing and those things, are rather pretty straightforward too nany
of these conditions. | think the point of where to assign the
oversi ght and to use the consensus of this group to assign the
oversight, like the IRB, is a very valid point and a very inportant
point. From ny experience, IRBs are responding to that kind of
i nformation.

DR. BURKE: And it sounds like — | think part of where
hear this discussion going is that once we are clear on where IRB
oversight is a critical piece and where it is not, that part of what we

det ermi ne about test classification and parameters of concern ought to
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be fed back to I RBs, that we ought to work on sonme mechani snms to
devel op gui dance for them

DR. WLLIAMS: My only concern is that the I evel of
oversight by IRBs is going to be variable across the board from
institution to institution. It is really going to depend on how
know edgeabl e they are in terns of genetics.

DR KOENIG | think this is a very productive and useful
di scussion and | think we could make a real contribution with some
reconmendati ons about the IRB issue. It seens to nme that two nodels
have been on the table. One is the idea of a mandatory data safety
nmoni toring kind of thing attached to the IRB. The second would be nore
the FDA model of the IDE. | guess those are two different nodels we
coul d think about and we need to think about themas two different
things that would help at that step.

One thing, | was just called by sonmebody in my institution
to serve on a data safety nmonitoring board for a conplicated piece of
research. It pointed out one problemto ne is that, at the nonent, if
we do decide to nake that sort of thing mandatory, we al so need to make
a recomendati on about funding for those kinds of things because at the
monent, for exanple, in N Hfunded research, these are being required
but there is no mechanismfor funding these, which I think is a
pr obl em

At any rate, just to point that out as an issue, if we do
take this on and we do recomrend it, we have to think about how to
actual ly operationalize it.

DR. CHARACHE: | think the point that the IRBs currently, in
many institutions, lack the ability to provide the oversight that we

want just enphasizes the inportance of this group to define clearly
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what we expect the IRB to do, what we expect CLIA to be nonitoring and
what we expect the FDA oversight to acconplish. | think all three are
going to be inmportant, particularly as the FDA is trying to devel op
avant garde systens for review because of the trenendous vol unes that
they are going to have to address. W have to be sure we don’t end up
with | ower oversight of genetic tests than we do for glucose and urea.

DR. MANN: This is along the line of what Pat just said and
what Bob Nussbaum previously said about |evel oversights and not
overlapping. | just want to bring up that particularly in gene
t herapy, elevation of the previous OPRR in the Departnent, and that
office | think is like OHRP — the new nane — is that they are | ooking
at this issue. As the Department we are actually working in drafting a
response to the ethics advisory comm ssion report that we probably
should work in tandemwi th what other activities within the Department,
and particularly that office should probably be consulted into what
activities they have regarding I RB

DR. TUCKSON: Also along the lines of Pat’s analysis, |
think that what | am hearing and what resonates at this neeting is
separating out the IRBin tw different ways. First it is a
determi nant for our classifications because there is a role, a function
of what the actual IRB does. It is a place when sonething becomes — it
is research. It is that noment when it starts to nmake that transition
line. It has a purview over a thing. Regardless of what you call it,
there is a function that is a significant difference.

Secondly, there is a mechanism a process called IRB. What
| amfearful of is, given the problenms and the concerns across the
board in this country for whether IRBs can do what they are doi ng now,

given the concern for all the worries that people are |ooking at how we



are going to shore up IRBs, that if we put all of our eggs in a basket
and say, well, the IRBwill solve it, what you are going to have is a
public concern for this is being adequate today and will nake the |RBs
worse if you put nore pressure on them

So | think first, intellectually we want to segregate the
intellectual function as a cut line. But then secondly we will then
have to grapple with the meani ng of how do you help IRBs to acconplish
this, which is a second order equation. But it is one that | think has
to be attended to, nmaybe not in this forum but ultimately has to be
attended to.

DR. BURKE: | just want to interject a comment that it does
seemto nme, particularly the comrents that Pat and Reed have nade and
al so others, that it is very likely that as we do a job that we are
satisfied with in ternms of classifying tests and particularly
identifying those paraneters of tests that are of concern, that
generate concern, and outline what kind of data format or educationa
format and what kind of information ought to be provided before a test
and after a test, what kind of information will be required as a result
of an FDA process, that that is an appropriate sort of package of
information to feed back to IRBs and say to an I RB, when you are
considering the possibility that genetic information will be provided
to a patient because the research is in the Bl category, bear in mnd
that once that test becones commercially avail able, these are the hoops
that it will have to junp through. That may be ki nd of guidance that
really helps IRBs to do a better job.

DR. NOLL: | have difficulty not follow ng the discussion
but in making this a framework for nyself, to absorb what is going on

That is just one observation.
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The second one is that there are a nunber of things here
that really concern me. | am bringing them up because | think they
concern the people | represent as well. So | amjust going to say a
few t hi ngs.

First of all, the notion of requiring FDA approval on these
hone brew tests is disturbing to me. The laboratory that this is going
to affect nost are the acadenic |aboratories. It is not going to
af fect commrercial |aboratories nearly so strongly. Acadenic
| aboratories, like my own, and other across the country, what we thrive
on, what keeps us going — we are there because we serve a greater
purpose in the institution and that is innovation, primrily.

I nnovati on and teachi ng.

So if we are not constantly innovating and publishing, then
we are dead. Requiring that innovation then to be approved before it
can be put to use, | see that is potentially a real downer for us. As
| said, this will affect acadenic |abs across the country. It will not
as strongly affect |arge comercial |abs.

It will squelch innovation. Wy would you bother to go
ahead and i nmprove performance by X percent when you are a commerci al
| aboratory and you al ready have the volunme and you are doing it, when
in fact you have to then go through anot her approval process. | don't
have the details of that, but | can see this is not going to encourage
you to make changes that are going to help.

I am concerned, too, about — getting back to this
di stinction between acquired and heritable genetic disorders — if we
are including on the chart here acquired genetic variation, which m ght
be applied to analysis of tunors, for exanple, there is absolutely no

intellectual reason to stop them at nucleic acid changes, but then



there is a whole spectrum of changes that we would not think about as
calling genetic right now There are the chemical studies,

i mmunol ogi cal studies — all these other kinds of diagnostic studies.
If you start treading in there, then you are going to capture the
attention of a lot of other people who are going to say, |ook, do we
really want the FDA getting into this kind of thing?

There is no barrier, there is no reason not to extend that
oversight to every other kind of hone brew assay that is taking place
in a biochenmical lab or a histological [ab, and there are tons of these
ki nds of things.

I think we are probably nbst concerned about tests which
eventually will acquire a certain volune and be applied to popul ations.
I will make a prediction here. | rather think that nmost of these, if
not all of these tests, are soon going to find their ways into becom ng
kits. They are not going to be done by nmy lab with ny own gels and
things |ike that or anyone else’s. They will be automated tests on
platforns that will be run in a clinical chem stry |aboratory probably.
If that is the case then they already will be going through the
process, and that is going to happen in a short period of tine. There
are established FDA processes for dealing with kits and all that.

I think the inportant thing here is for all of those things
that we do there, is that if we are going to supply information for
pati ent care purposes, that we supply that information wth ful
di scl osure of everything that we know about it, everything we don't
know about it and we have to take responsibility for it. And that
responsibility I think can be assuned in sonme cases by IRBs and in sone
cases it can be assuned by whatever.

I am wondering, and | have not thought this through at all,
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but those kinds of statements in just acknow edgment that this test has
not gone through an FDA approval process has certain meanings to it,
and attaching that to a test might be sufficient.

DR BURKE: | just want to coment that some of the issues
that you have raised I think will come up again and will be dealt with
under the orphan drug definition discussion that we planned for this
afternoon. | think they are very inportant points that have certainly
cone up in Committee discussion before. Once we have clarified what we
consi der, quote, routine versus high scrutiny kind of definition, do we
then need to talk about orphan tests and what the inplications of a
definition for orphan tests would be. So we will get back to that
| ater.

I amgoing to ask for comment fromEmly and then before we
break for lunch, | want to nove fromthat conment on to asking M chael
Wendy and Bob Nussbaumto just talk briefly about the potential
classification schemes that they have been working on

DR. W NN-DEEN: | had wanted a point of clarification that I
would like to ask this group for, because it is not really clear to ne
what triggers the transition fromBl to B2. 1Is the trigger that we now
have nultiple institutions who are all operating under independent |RBs
and at sone point, when there is nore than some nagi c nunber n
institutions doing this test that it should now come to FDA review? |Is
it ascientific trigger based on a certain anpunt of data that has been
collected and, if so, who is going to decide what the trigger is?
think this is a nice schematic, but it needs a little bit nore thought
as to how you actually make a decision to nove.

| mean, Ato Bl is areally clear trigger. The trigger is

that you are going to report patient results. But | don’t understand
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what the trigger is between Bl and B2 to initiate FDA review, nor do
understand if the FDA review is of a test, saying that we now believe
that factor Vleiden is a legitimate test for multiple |labs to be
offering, or if each |lab independently has to go solicit FDA and say, |
would now like to run factor Vleiden. So is there a list that FDA is
going to conpile that says these tests have passed this first l[evel of
scrutiny and we now believe that they should be regul ated under CLIA
i nstead of under | RBs.

| amjust really throwi ng some questions out because

don’t understand exactly how we think that transition is going to be

made.

DR BURKE: | will just make a conment and then | et Kathy
and then we will nove on. Froma clinician's perspective, the
transition fromBl to B2 is as clear as it could possibly be. It is

absolutely clear froma clinician's perspective and that is, you have
to have IRB review or you don’t. That is a very clear distinction in
clinical nedicine.

DR. W NN- DEEN: Sure, but who decides that? How do you
know? So you are now the tenth institution that wants to institute
factor V leiden and you go to your IRB and they so, okay, we think this
is alegitimte thing to test. How many institutions do we allowto
just run everything under local control before we say this is a test
t hat shoul d now be bunped up to the next category? Wthin one
institution | don't think it is an issue, but it is the idea of
multiple institutions and the dissem nation of a technol ogy beyond j ust
the initial research study into nore comopn use.

DR. BURKE: Again, | think it is pretty straightforward in

the clinical area. | would really Iike other clinicians to comment on



that. At a certain point the ab needs to charge a fee for it. It is
very sinmple.

DR. W NN-DEEN: The trigger is that you want to charge for

DR. BURKE: Yes.

DR. WATSON: In New York it is lab by lab — three peer-
reviewed articles in the literature, though | don't think it gets
specifically to how those peer-reviewed articles devel op performance
characteristics. It is the fact that they exist and say there is
validity in doing this that it noves to bei ng chargeable.

DR. BURKE: One comment from Kathy and then we really need,
before we end this session, to have some discussion on classification
schenes. Then we will pick up after |unch

M5. HUDSON: My only comment was that | thought that one key
part of the transition was charging for the test and that you woul d not
mar ket a test under Bl, you would not adverti se.

DR WLLIAMS: But again, at what point do you come to that
concl usi on?

DR BURKE: Let’'s tag this as a crucial issue and pick up
after we have talked a little bit about test classification schemes,
because this is obviously a very inportant point of attention. So |et
me just ask the three of you to talk briefly about test classification

DR. NUSSBAUM Let ne just say briefly up front that this
was a draft that | put together quite a while ago. It was translated
from Maci ntosh to PC and back to Maci ntosh and with that happeni ng
there are some errors init. | will show you what they are so you can
get it right on the forms that you have.

It was notivated by a couple of ideas. One was to try to
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keep the stringent rigorous reviewto those tests that really need
them which nmeans the ones that are w dely applied and have potenti al
harm t hat coul d produce an inappropriate alarmor false reassurance. |
decided to establish one that was three-tiered because | was a little
afraid that a sinple two-tiered with a one point difference between the
two-tiers mght look a little arbitrary, be able to shift the test just
by one point and it would take it fromrigorous down to not as

ri gorous.

| also thought it m ght be good to have a wei ghted system
so that sonme factors are nore inportant than others in making a
deci si on about whether it needs a rigorous review Al so the context in
which a test is being done — tests don’'t exist in isolation. Using the
test in one setting is quite different than using another, so
parenthetically the issue that was brought up — and | know we are not
going to talk about it now but which needs to be thought about - the
of f -1 abel busi ness, does bother me because |I don’t think you can
separate the stringency with which a test has to be reviewed fromthe
context of the application through which it is being put. Which neans
that if it is reviewed at a | ow stringency appropriately in one
context, and applied in another context where it really should be a
hi gh stringency, | amnot sure howto deal with that. So |I am just
rai sing that as an issue.

Finally, as | said, this is a draft and there is actually
no ego involved in this. First of all, please nake the follow ng
corrections. Under 3 and 4, carrier testing and testing asynptonatic,
at-risk individuals, it should say see below, not zero and zero. The
see below refers to little nunbers 1, 2 and 3. So the idea of the

schene, as you can see here, is that a diagnosis of a synptomatic
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i ndi vidual, a prognostic assessnent of a synptomatic individual,
assign a score of zero. | should nmention here that the stringency
score goes as follows. Level one is the |owest |evel of review and
| evel three being the highest, and this being some sort of
internediate, and | didn't even presunme to figure out what these ni ght
ook Iike at the FDA |evel

The inmportant factors to take in mind were first of all,
how wi dely used is it going to be? To a certain extent this is
designed to help us with the issue of orphan tests. The second is,
which | think is really one of the npbst critical issue, is the
potential nedical benefit fromthe testing is. Third, really a
critical issue, is the penetrance and/or the predicted value, and it
differs. | amsure Miin can tal k about that. But taking some of this
into account is critical

Then | did separate out fromthese four the issue of feta
testing because of the different between a nutrient test of fetuses
versus one that is targeted pregnancies that are known to be at
i ncreased risk in the general popul ation

So this is the scheme and these were what | thought the
critical factors were. | tried it out on a few of the tests that were
in the book and | think it pretty much went the way | would like to
have seen it break

DR. BURKE: Inplicit in this wuld be a decision. If we
liked this kind of schene and agreed with the idea that three zones is
useful to capture sone gray zone issues, | think there would still be
the question of is it only the ones with the highest scores that kick
into a sort of high scrutiny FDA kind of thing.

DR. KHOURY: Bob, which way did it cross? Can you tell us



because | tried to do it and | think | liked the results.

DR. NUSSBAUM You liked the results? For exanmple, APC |-
130 13-7K testing — | had preval ence got two points, interventions
avai l abl e got three points, detection rate got four points, so the
total score was nine. Medium chain dehydrogenase deficiency —
preval ence got two points, interventions three points, penetrance was
one for six — that is up there. BRCA 1 and 2 — three points for
i nterventions, two penetrance, so that was five. That is above four
that’s in the rigorous area. Sane goes for microsoundi ngs of tunor
tissue when it is the context of |ooking for germline. | did not say
anyt hi ng here about non-germline nutati on because, to be absolutely
frank about it, I didn't even think about somatic nutations requiring
rigorous review. That is ny own personal opinion. | amvery happy to
be told that is actually wong. So somatic non-hereditary — to ne that
was really — part of ny bias with this is not to denoni ze genetic
testing. So if you are testing for somatic change, it has none of the
characteristics of heritability and inplications for other people in
the fanmily and the inplications for offspring, | saw as sonethi ng bei ng
| ess inpelling.

APO E-4 testing — let’s see.

DR. KHOURY: They all fell into the high category.

DR. NUSSBAUM Pretty nuch they all did.

DR KHOURY: Can | make one conment here? This is
trenendous effort here and | would say the sane about Wendy's a bit
later on. But it struck nme that | think we have all the right elenents
there. | live in a world of nunbers, fortunately or unfortunately, but
in this case | think the nunbers mght play tricks on us somehow. It

seermed to nme, following the argument that it |ooks to nme |ike one or
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nore of these factors will kick it into high gear? So by your design
you give five points when there is no treatnment and four points when
the penetrance is less than fifty percent, and when you | ook at all of
these you see there is a lot of judgment value. Wen is it hel pful,
not hel pful.

So anyway, my own take on all of this, although a nunbering
or weighting systemwould be extrenely useful if it can be nanaged, |
have this idea that | would like to change throughout the day that
hopeful | y sonebody el se will straighten nmy mind, that it is probably
not workabl e that nuch. Mybe a qualitative approach, whereby you put
a certain segment or fraction of all the tests in this high scrutiny
box — the one | amthinking of right nowis something very sinple. The
ones that are predictive, unknown penetrance without treatnment — this
is clearly, everyone agrees on those. | am wondering what to do with
the rest. This is where | amright now, but maybe we can have sone
nor e di scussi on.

DR. NUSSBAUM Actually, Miin is right. There are certain
things that are weighted that would kick it into high scrutiny. Those
are not the ones I amworried about. It is the tests that just on
every ground just don’'t quite nake it, but the points will add up and
that will kick theminto the high scrutiny.

DR. KHOURY: But when you add themup it ook Iike all
genetic tests will end up there and then the system of classification
may not work because all of themwll end up there.

DR. NUSSBAUM But they won’t. There are lots of clear
exanpl es. For exanmple, any test for a synptomatic individual with a
genetic test and there are ot her exanples where you will only get one

poi nt .
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DR BURKE: | was going to say that | think once you are
above 90 percent, it doesn't matter too much whether you are 93 or 99.
I think the bigger distinction comes in the range between 50 and 70
percent and 70 to 90 percent.

DR. WATSON: But the problemis they are not nutually
exclusive. |If you are diagnosing a synptomatic individual with a
uni que phenotype, with a test that has 20 percent penetrance, then you
have a person who is going to get this high scrutiny despite the fact
that they have a phenotype for which this gene is clearly associ ated.
Because penetrance is purely a popul ation issue. Then we get a score
of zero because it automatically trunps everything el se on the board.

DR. NUSSBAUM It is only 3, 4 and 5 that is clearly bel ow
1 and 2 are just zero.

DR BURKE: | think it would be useful to | ook at the other
schemes and be able to talk about themin the context of each other.
Wendy, do you want to conment?

M5. UHLMANN: When | set out to devel op an al gorithm for
oversight of testing, | realized that everybody was trying to duplicate
what it is that we do in the clinical setting. Wat are the variables
that we discuss with patients. So in ternms of the initial nodel that |
put together, it really has both a conbination of analytic variables as

well as clinical utility variables. Obviously a ten-variable systemis

too conplex to work. In the ensuing weeks, since | presented this at
the June neeting, |'ve been trying to look at it to see if there was
any way to tone it down to just a couple of variables. | know a |ot of

these can be coll apsed, especially the ones that are in the bottom row
What | still keep coming back to is the type of test that really

matters and the detection rate. In other words, if you are going to
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undertake the test, what are your chances of actually finding
somet hi ng? And then the penetrance. |If you find something, what is
the chance it is actually going to be neani ngful or have clinica

i nplications for that patient?

I think where prevalence still factors in is whether you
are going to be doing this on individuals that are high risk, in other
wor ds, people who do have a fanmily history or an ethnic background that
is going to increase their risk. And in terns of the issue of
surveillance and treatnent, sone of that is actually really back to
clinical utilities. How useful the test is going to be for that
particular individual. | think as we well know, wi th many predictive
tests, there is no clinical benefit to doing them but there is a |ot
of benefit to the patient in terms of using that know edge to nake
i nforned deci sions about their Iife. In other words, it is sonething
that is not being used nedically, but it is information that is being
used by patients to make decisions that are just as neani ngful for
t hem

| cannot say | have come up with the answers. \What | did
try to do on the airplane was try it out again, and | think what you
have in my handout, how !l did it initially with some conditions— where
Hunti ngton’ s di sease bei ng done di agnostically in a synptomatic
individual, | think we can all agree, it would be a | ow oversight test.
Whereas if you are doing it predictively, it would becone high.

The question there, the next one, the fam lial adenomatous
pol yposis, if it is being done diagnostically |I have it here as high
but you could actually debate that. That is what Dr. Burke and | were
trying to tal k about earlier today, this whole issue that in some ways

it is a very straightforward test you are doing on sonmeone, but where



the inplications cone is, is that you then want a doctor to say, okay,
there is no mutation and therefore you don’t need any foll ow up, you
don't need to be regularly screened. It is a whole issue that it is a
test that only picks up 80 percent of the gene changes, which neans
that 20 percent of the time that person could have FAP and you are not
going to be able to detect the gene change with today’ s technol ogy.

| was able to get some into the | ow oversight category. |
think that is inmportant because not all tests can require high
scrutiny. | think there are ones that we can agree on are | ow
oversight, or ones that, for instance, sonething |ike sickle cel
anem a may start out as high oversight as you are first initiating it,
but then can be quickly nmoved down to | ow oversi ght once you have
figured out the caveats and how it should be overseen in that
popul ati on.

As a genetic counselor, | certainly would not want to be
counsel i ng everyone that needs to find out whether they are a carrier
of sickle cell trait. | think Iikewise we can say the same for PKU
newborn screening, that you don't need to be counseling everyone. \hat
you need is to see the people who have positive results.

I know that this one is going to be a little hard to read,
so | apologize in advance. It is my scribbling on the plane, but what
| was trying to do is see if | could sonehow col |l apse the different
categories down and get it down to just a couple of categories. You
see up here at the top | was dealing with type of test, preval ence,
surveill ance treatment, |ocus heterogeneity, detection rate and
penetrance. Down at the bottom | did take out |ocus, heterogeneity
because | realize that in sone ways you can pick that up with detection

rate. For exanple, a condition |like HNPCC, where there are greater
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than four known genes, that would give you a higher score on the |ocus
het erogeneity, but it is also captured in the detection rate because
there are nore than four genes, the detection rate right nowis only
about 60 percent. So you actually do pick that up in that category.

So down there at the bottom what you see is | was trying
to put it through 11307K and with APO E4, predictive, et cetera, CF
carrier status and | guess | would argue that | think CF diagnostically
can be done as a |low conplexity test. | didn't come up with a cutoff
here, but kind of eyeballing this | would say that maybe | ess than 10
could be considered | ow conplexity and sonewhere between 11 and 14
nm ght be medium and greater than 14 would be high. Those are the
di scussions | need to have with people here in the room to sit down
and kind of go through and plug in different exanples. So this is kind
of my first pass at trying to look at all of this and nake sone sense
of it.

DR BURKE: Great, thanks. | want Mke to conment. What is
interesting as we ook at these in the context of Miin's comrent about
qualitative factors is that there is already a fair amount of agreenent
I think in these schenes about what the key characteristics are. M ke,
do you want to conment?

DR. WATSON: | think what | have to say is really not the
CDC | ab consortium because of comuni cations colliding heavily over the
| ast four weeks. W are nowhere near anywhere on reaching a consensus.

But we certainly thought nore fromthe perspective of Miin — sinplicity

and nore qualitative factors. |If | had to nake a slide, it might have
said predictive tests over that way. 1In fact it is alittle bit nore
than that. | think the two places where we saw t he hi ghest need for

scrutiny | think in general discussions is that predictive testing area
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and in the area of the translation of new tests, where nechanisns to

i nsure both the maxi mum col | ection of information and the maxi mum

di ssem nation of that information so there is sone uniformty in the
way people say what we know and what we don't know about the test —
that would be the two critical areas, | think, where we would see

t hi ngs beyond the current system | think npbst of the things -- | can
see where these algorithns night help us define where we nmove to

i ncreased | evels of oversight within our inspection progranms or

i ncreased | evels of oversight in different regul atory bodies. But that
for devel oping things that don't exist now, it was really in the
translational steps and in predictive tests where there is no incentive
to any one individual or institution to be able to do what it is going
to take for the long termto collect that.

DR. BURKE: It seens to me there may be a convergence on
sone of the things we have been tal king about. That is, that these
classifications schenes may really help to direct the kind of data
formats or information formats we would like to see the blanks filled
in on for pre-test and test result information. It naybe that as we go
forward in this discussion, how nuch can be acconplished in that way
will be a very inportant issue.

W are actually a little overtime for lunch. W are
pl anning a working lunch. Wat | would like to propose is that people
take 5 to 10 minutes to go out and get their lunch boxes, nobve around,
stretch and then cone back here and eat lunch and we will talk over
[ unch, continue this very discussion

(Recess for |unch)



Soci al |ssues

DR. BURKE: | think we |left our conversation having heard sone things
about classification schenes and al so I think having a coupl e of
concepts laid out. One was that whatever classification schenme we cone
up with will need to be fairly sinple to be inplenentable.

The other is that it mght well be that one could take
efforts that we have already seen and | ook at the qualitative points
they are making and use those to get to a classification schene.

Now, Steve is going to talk to us about sone ideas that he
has devel oped.

DR. GUTMAN: This is just one nore nodel to throw on the

table. This is conpletely unvetted. It hasn't even been vetted by the
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wor k group at FDA that does this.

W have had probably nore heat than light. W have a
wor king group in this division and have gone through classification
The classifications actually failed - | thought they would be
relatively easy - they failed because from our perspective they were
creating too many tests in the high scrutiny category. W are actually
very sensitive to resources. W would frankly like to have few tests
in the high scrutiny category. This is totally not well grounded, but
| amgoing to throw it at you anyway. It seens to nme like it might be
nore akin to what M ke m ght have cooked up had he had nore tine.

Its starting point is based on whether there are nore than
4,000 tests per year because if there are |less than 4,000 tests per
year right now, the regulatory option that would go to a manufacturer
woul d be a hunmanitarian device exenption, which the only requirenment is
to show the safety not the effectiveness of the product.

So, if we were just intuitively looking at tests that would
deserve low scrutiny, it, frankly, would be not a great place to put
resources. It would be tests that have [ower than 4,000. It is not
patients per year or disease states per year. It is tests per year
So, you could have a rare test that you were doing a lot of testing on.
That woul dn't necessarily count.

So, if it is was now, we would all be horrified or

delighted, Huntington's Disease, less than 4,000 tests per year. So,

it would go in the | ow scrutiny category. The next thing is the
test predictive. |If it is not predictive, it is a diagnostic test and,
again, we would put that in sone kind of, | amnot sure what kind of
category - low, internmediate, noderately low, slightly |ow category -

but we would push themoff a little bit to the side.
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If you stop and just use predictive, of course, virtually
all diagnostic tests when we went through themsort of had a predictive
-- or lots of diagnostic tests had a predictive flavor. So, we tried
to make a second cut. One, when they are predictive, when they are
being used to predict in a sort of broad popul ation - Ashkenazi Jews,
African Anmericans, ltalians. Are they being used in a genera
popul ation or are they being used in a select popul ati on of people who
had identified cases in their famly or synmptons. | don't know if this
is areal definition or not, but if we thought there was some selection
to the predictive use of the test, we said it would go into a | ower
scrutiny.

If we thought that it was just being used in everybody of a
certain category, then it went into a higher scrutiny. | don't knowif
that is reasonable or not. Then the |ast was the nost nebul ous. You
will see that | still amvery hung up with the difference between
havi ng effective therapy or not effective therapy. But we put together
two very, very common and difficult FDA terns we have used in risk
assessment. Wether a test is used as a stand al one or adjunctive test
and whet her the inpact is significant or not, | nerge themand | make
the either brilliant or horrendous nistake of saying, for exanple,
henbchromatosis is an interesting disease, but there are other ways of
identifying it besides a gene. You probably would be doi ng CBCs and
maki ng deci si on

| don't know. That may be too sinplistic. | said the sane
thing about APO-E, | said it doesn't matter whether it is
cardi ovascul ar di sease or Al zheimer's disease. You are not going to be
able to do much except perhaps worry nore.

Wth cardiovascul ar di sease, maybe you woul d do nore



chol esterols. | hope you wouldn't just treat with absolutely no other
information. So, | would relegate themto a | ower class. Karyotyping
isn't popul ati on-based screening, but a very odd constellation of
tests. | forced BRCA-1 into that category because | wanted to make
Franci s happy. The other ones that struck me as - this derives from
the FDA work. | did this this nmorning because | got in an hour early.

Canavan’s di sease and the mediumchain fatty acid di sease
were the ones that | put in high scrutiny fromthis group and | wasn't
quite sure what to do with the others. | wasn't quite sure whether
everything el se was [ ow scrutiny or whether you made that high scrutiny
or whether that was noderate scrutiny. | didn't try to refine it, but
| was trying to define in as narrow a sense the highest |evel of tests
that | could.

Then because it seened that nunbers were so beguiling to
this group, | took the same schene and | just forced the nunmbers to try
and agree with the flow charts. W prefer flow charts at the FDA. So,
| said that if you were a rare disease, you got zero points and if you
were a common di sease, you got 30 points because | won't have to make
the point that was a really inportant distinction.

What you could do is change all these nunbers, change 30 to
4 and each of the 5's could be changed to 1. So, you would have a
sinmple nunerical system But the deal here was that | wanted to make
sure that having all of these combined, if it was a rare di sease, would
still not allowit to be kicked into a high scrutiny. That may be
absolutely awful, but that is what | tried to do.

The bottomline is | came up here with a nunber. If it is
less than 30, it is low scrutiny. |If it is nore than 45, clearly we

wanted that to be a high scrutiny and what | wasn't quite sure is what
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to do with the stuff between 30 and 45, where to nmake the cutoff and
whet her they have a medi um scrutiny or not.

I don't have any allegiance to this. | put it out as an
alternative. | thought it was sinpler. Maybe it is not that sinple.
It begs the issue of what to do if you have a di sease where you don't
know t he penetrance. You don't know the | ocus heterogeneity. You
m ght not know the popul ation distribution exactly because, again, at
the FDA, we are very hung up with intended use and we presune that
whet her you really knew a lot, a little or sonething in between about a
di sease, you would have an intended use and presumably indications for
use, which are the popul ati on which you are about to apply.

DR. BURKE: | would actually like to nake a coupl e of
comments on this because | think it is very helpful. First of all, you
have shown us a way to | ook nore qualitatively at things that are al so
| ooked at in a second way. It may well be that this flow chart m ght
hel p figure out what is past the threshold may be the nore functional
appr oach.

In terms of the last issue, the sort of penetrance issue
that you say your schene doesn't identify, | think including that in
the definition of a significant risk test mght be a way -- in other
words, | think you have created that category as a way to capture sone
of those issues.

I am sure others will have conments about where you put
di fferent exanples, but just for starters, | think cystic fibrosis is
an interesting exanple because as far as carrier testing is concerned,
it would go all the way; whereas, perhaps sone di agnhostic testing
within a family with no nutations would fall in the earlier range, but

identifying it this way, one might be able to figure out where



different uses of the tests fall.

So, | find this kind of attractive and | think it would be
interesting to look at the other characteristics that were incorporated
in the other schemes and figure out where they fit in your schene.

O her comment s?

DR. WATSON: | amtrying to look at it fromsort of a worst
case scenario perspective, but a disease |ike perhaps Canavan’s or even
CF. | amtrying to see where you spin out the intended uses so they
are clearly dealt with differently because when you define it by
di sease with multiple intended uses, it is less clear and you don't
necessarily want a Canavan’'s fanily-based carrier to be constrained al
the way out here by a popul ati on-based screeni ng study.

DR. BURKE: Then, isn't the solution just what you said,
which is that it is the definition of test use that has to be
i ncorporated. \What that triggers i mediately, though, is the very
interesting issue of off-label use; that is to say, to what extent do
the harms potentially associated with a test need to include the harms
that could generate fromoff-|abel use. Because if you okay a test by
sone stream ined | ow scrutiny procedure and then it turns out that that
sane test could then be used under circunstances that we woul d consi der
creating a significant risk for patient harm | don't know if that
needs to be figured in the oversight.

MR HI LLBACK: | guess what | amasking is if you put in
the Iab director or soneone at the lab in the position of saying, well,
you are doing this to analyze one particular famly for Canavan's
versus someone who doesn't have a family history necessarily and,
therefore, we won't do it for you because we don't have FDA approval to

do it where there is no fanmily history but we will do it where there is
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a famly history.

You are starting to create the |l ab having this incredible
conpl ex web.

DR. BURKE: | think there are two pi eces and maybe the APO
E4 will offer us a good exanmple to discuss this. It seenms to ne that
we first have to get back again to that theme of to what extent should
this oversight mechanismregulate practice. |If we say, for exanple,
that a given test has a given indication - the test has gone through
review - and we are clear on what that indication is and we are clear
that that is the only indication or that list of indications is the
only indication, then the question before us, | think, is whether very
standardi zed, very conplete ways of making that clear to ordering
physi cians are sufficient versus that there needs to be sonmething in
t he oversi ght nechanismto catch people and then to get into what the
| ab responsibilities are.

I must say, | tend to favor a nethod that clarifies, as
wel | as possible, and in a very standardi zed way what is the
appropriate use of the test.

DR. KING Wlie, can you, for those of us, at |east for
me, that hasn't been involved in this, what, in ternms of oversight,
what woul d you be considering in terms of oversight as a test once we

set some guidelines and directions and information on tests?

DR. BURKE: | think that is actually a central, and not
fully resolved, issue. | mean, | think you can say at sonme point where
we are at this point, where the conmittee is at this point. | will try
and say -- and, please, other comittee nenbers correct ne -- that we

have said all genetic tests should have pre-narket review, that that

pre-market review should be under the aegis of FDA, but potentially



i nvol ve the coll aboration of other bodies, that that pre-narket review
shoul d be very stream ined and very sinple for tests that neet the | ow
scrutiny category and that in thinking about that stream ined thought
that the issue of orphan tests needs to be taken into account, which
obviously, Steve's |less than 4,000 a year does.

So, where we are in the discussion today is about what kind
of test classification, other than orphan tests or something like that,
triggers lower or higher scrutiny. Wat has come up in discussion with
the conmittee before that isn't part of our discussion today is that
there may well be other oversight mechanisns that are inportant or
other activities, perhaps, that are inportant for use as genetic tests,
things |ike provider education, et cetera, but the test classification
schene at this point is really just to figure out what is high
scrutiny.

Is that hel pful ?

MR HI LLBACK: | think sonme of the things that we struggled
with and I think we continue to do is with a test, in Genzyne’'s case,
like CF, where we have gone fromfour mutations to 72 or 80 sonething
think we are up to now, and we have changed that on a regul ar basis.
Well, is the process we are putting in such that would require going
back to FDA each tine we added a new nutation or to take it even nore
sinmply, each tinme there is a new paper published, that draws better
correl ations between the nutations we already test for and the disease,
are we, in fact, changing the test because we incorporate all the
i nformati on by definition, at |east some people's definition, as part
of the test?

| think it is that iterative problemthat we have had al

along. We had it in the Task Force on Genetic Testing. W have had it
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here in this group versus the sort of a first approval to get into
mar ket .

But all these tests are going to keep changing and that is
where | don't think we have found a sinple way to deal with that. Sone
of the proposal s have been that you use sone idea of a tenplate to
require the laboratory to at all times be able to say this is what we
know and what we don't know and that in the normal procedures under
review by CLIA they are going to be inspected for that.

If they can't do that, they are in big trouble. |If that is
sufficient, fine. |If it is not there are people on both sides of that
coi n.

But | think those are sone of the issues that we tal ked
about. | don't think the first hurdle to get over to get into the
market the first time is actually the nost conplex one. | think it is
how do you manage the ongoing iterative process.

DR. BURKE: | think we have Francis, Pat, Min and Judy.

DR COLLINS: | want to go back to the point you made,
Wlie, about off-label use and to what extent does this represent a
potential harmthat has to be factored into the analysis of whether or
not a test is safe to adninister. It mght be safe for the group that
you intend it for, but then what potential harms are going to fall upon
those that you didn't intend it for if it is extensively used in an
of f -1 abel way.

It would really be nice to have sone data here to try to
anticipate how big a problemthis is going to be. W can think of a
coupl e of circunstances that while they have not been FDA reviewed,
have certainly been subjected to a consensus kind of reconmendation

So APOE4 cones to mind, for instance, where there are consensus
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recomendati ons saying this ought not to be used for prediction of risk
of Alzheimer's in an asynptomatic person, but there is a legitinmate
case to be used when you are eval uating sonmebody wi th denentia and
trying to further inprove your differential diagnosis.

I's there data in that kind of circunstance to find out
whet her those reconmendations are being largely ignored or whether
there is evidence here that that kind of reconmendation, once agreed to
and propagated, influences practice to a sufficient degree that we
mght be a little reassured that, depending on labeling, it is going to
be a way to go. Because if it is not a way to go, we are in deep
trouble. Right?

If we insist that the test not be avail abl e outside of
research protocols unless every possible use you could think of for
that has net our standards of clinical validity and utility, then there
is an awful lot of tests where they nay have a very appropriate
category of use, will not have all possible appropriate categories of
use and will get held up

| don't see rmuch of a solution to that, except for the
| abeling issue. It would be nice to be able to quantify your question
about how much risk are we taking by going down that road.

DR. BURKE: It may al so be that the best protection -
think this is another elenment of data for off-label use - is very
energetic efforts on the part not just of regulatory authorities but
appropriate professional organizations to explain why certain uses are
riskier.

DR CHARACHE: | amjust wondering about a clarification
| like the idea of putting maxi mumresources into tests that are going

to hit l|arger popul ations, as opposed to making themall equal, but as
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an exanmple, since a lot of these are now hone brew, your nore than
4,000 tests per year, would that be by diagnosis or would that be by a
given | aboratory that does nore than 4,000? Because if you require the
APO-Es all to be done in the sane | aboratory, you are really down to a
very small number that will be under review

DR. GUTMAN: The way the HDE is witten, it is talking
about 4,000 total tests per year in the entire country. So, it would
be 4,000 in the entire country. There is nothing sacrosanct about
this. |If you want to add predictive value and take out anything. It
was just a way of looking at it.

DR. BURKE: But you made a point before that | think is
very inportant and may in actual fact be the best definition we can get
at, that sinple definition for the orphan test, which is if the test
isn't used nore than x number of times a year, it falls outside or

under neat h or whatever the regulatory system

DR. KHOURY: As | was | ooking over Steve's diagram | am

beginning to like it nmore and nmore. Actually, | would like to even
simplify the process a little bit nore. | nean, it is already sinple.
First, a couple of conments on -- if we take out the

conmment at the beginning of this and say we are not going to deal with
or phan di seases, sort of put it out of the |oop conmpletely, we have
these three boxes that essentially characterize the three or four
assays that SACGT have already identified, neaning predictive,

di agnostic, that third box is stand alone, significant risk - that

i ncludes two of the concepts - treatnent, no treatnment, |ow penetrance
ver sus hi gh penetrance.

I think, Steve, you put themtogether fromthe same box.
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That third box is really inmportant -- the popul ati on base versus not,
which tests the public health, newborn screening or screening al
Ashkenazi Jews. So, | like that concept of these three boxes.

When you think about themand turn test by test, you will

see that many of those you put down as "no," eventually wll becone

yes," like henochromatosis, APOE, APC, and cystic fibrosis are really

yeses rather than noes because APC if it is given to all Ashkenazi

Jews, whether they have a fanmily history of colon cancer or not, that

i s popul ation-based testing and newborn screening for CF or carrier

testing. Henmochromatosis, sane way and the APOE in the same context.
So, what | would like to propose is a fairly sinplistic

nmet hod for the high scrutiny. Basically for the non-orphan di sease --

I think we have to deal with themin a separate category. Any tests

for intended use used for predictive purposes and had this box of

what ever Steve calls stand-al one significant risk, which will include
the social component. We will come back to it and it affects
significant popul ati on-based whatever -- we have to define that. If we

have yeses on all of these, then this goes to high scrutiny. No
nunbering, no waiting, nothing. You have to "yes" on all of these.

| bet a significant fraction of genetic tests mght stil
fall in that category, but if you don't start there and if you take
away all the orphan diseases and treat themin a separate group, |
think we will be flooding the systemw th too nmuch stuff.

So, these are the inportant boxes, prediction, significant
risk, and a | arge segnent of the popul ation being tested for and you
have to have "yes" to all of these to make it into that high scrutiny.
I would use this as nmy starting point for the discussion

DR. BURKE: Can you clarify why we have to say "yes" to



all? It seens to me that is a crucial point. | think we are
simplifying the thene and | think the first box is -- | amjust going

to put x nunber of tests a year. So, x nunber of tests per year just

to get at a working definition for orphan, so, if the answer is "no,
we have got an orphan test of sone kind. |If the answer is "yes," your
next question is -- | think these are the four points that you just

captured, right? But then what we are going to do is say "yes" and get
to high scrutiny.
| think it becomes crucial whether it is "yes" to all of
them or whether it is "yes" to any of them | think that is crucial
DR. KHOURY: The reason it is "yes" to all of themis
because first they tend to be highly correlated with one anot her and
woul d use this as a starting point for initial classification to see

what fraction of tests fall there. | have a feeling that if you answer

yes" to all of them you would still have a significant fraction. |

could be wrong.

| mean, you can nake that match the "yeses" and "noes."
But | think, Steve, you had that same principle in nmind when you fl owed
fromyes to yes, you had in nmind that what you really want to see at
the FDA are all the yeses and try to get rid of the noes.

DR. GUTMAN:  You have to realize that this was deliberately
colored by nmy effort, correctly or incorrectly, to naintain a
relatively small nunber that cane out. At the end you just firebonb
that as neither here nor there.

DR. KHOURY: If you say yes to all of them you can be
fairly devel oped to what you called potential significant risk because

that factors especially on the | ow penetrance situation. There is a

| ot of psychosocial, potentially unmeasured outcones that you can

103



i medi ately say "yes" to. Predictive is one of the significant
factors. | think these things visually tend to go together, but I
can't predict what nunbers right now

DR. WATSON: If it is stand alone, then it is probably 95
percent anal ytical concerns that you have. |If there are no errors in
testing, it is a stand al one test.

DR. COLLINS: Can you define "stand al one"?

DR. KHOURY: Well, Steve, you started this ball. So, tel
us.

[ Laught er.]

DR GUTMAN: Well, a stand alone test is a test, which by
itself creates an action. So, that would be stand alone. \When | was
first thinking about this, actually it was a positive test would
generate further workup. Actually, stand alone, if it was a negative
test, it would cause you to miss a diagnosis, that would actually be a
stand alone. \What | would call sonething adjunctive -- | was thinking

of APO-E in the context of cardi ovascul ar di sease since you don't pick

that as the single paraneter to predict risk of cardiovascul ar disease.

You | ook at family history, you look at lipid | evels, maybe do a

lipoprotein. It is a nore conplex diagnostic process.

Maybe those aren't good exanmples. It is easier to put them

in the box than to actually take the products and you can see fromthe
clumsy way that | distributed products, | can't even do ny own boxes.

DR. KHOURY: Stands al one and significant risk should be
kept together in the sane box. So, if you answer "yes" to either one
of them-- | mean, | like the way you did it, Steve, because you don't
have to answer "yes" to all four to nake it.

DR. BURKE: | actually want to capture some comments. |
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have got Judy, Paul, Joann and Ri chard and anybody el se want to --
okay, Francis.

So, Judy.

DR LEWS: | actually like the idea of a flow sheet a
whole I ot better than | do the idea of a checklist, especially when you
| ook at how the nunbers fall out. It seens to nme that part of what is
m ssing fromthe discussion fromny perspective is the people that are
affected by these. W are spending a ot of time talking about the
| aboratory issues and tal king about the bureaucratic issues and the
human i ssues and the people to whomthis is affecting, | think, is
sonet hing that we need to pay sone attention to.

It seems to ne -- | like the flow sheet idea, but I am not
sure that | wouldn't want to see a test have to have all four of those
categories before it becane high risk because to me it would be the
nmeani ng of things to the individual who is the recipient of the
i nformati on that we are creating and whether or not anyone al one woul d
put into a high scrutiny and | appreciate your concern for the
wor k|l oad.

But, to ne, the issue of what we are supposed to be doing
i s | ooking at what makes sense for the people and then we need to
figure out howto get the resources to do the job, but that what we are
supposed to be doing is getting a sense of what is it that is inmportant
for the popul ation, the people that are out there.

So, | just want to pay attention to that and it seens to ne
that if something is predictive and there is not a whole |ot of
treatnent that can be done, that those are the kind of tests that |
want to see especially high scrutiny for.

DR. BURKE: Just to be clear, you could imagine high



scrutiny for something that was predictive, stand alone, with
significant risk, but not necessarily being used for popul ation
testing. | think that is the description you just used.

DR FERNHOFF: | like this schenme also in that it seens to
at this first step, anything diagnostic sort of falls out inmediately.
And al so, the point just nmade about for the individual, |ike BRCA
testing, it is not being done on popul ation

Just back to one other point here about off-Iabel use. |
may be wong on this. | thought it used to be with maternal serum AFP
— and | don't know whether that is still has ever gotten approved for -

- you are saying a "yes" and a "no"? For neural tube, but not for
Down' s syndrone, probably one of the nbst wi dely used genetic tests in
the country and it has been off |abeled for 15 years now, whatever it

is, for maternal serum for AFP, part of the Down's package.

DR. BOUGHMAN: | amtrying to envision what goes into this
process and it is not a test. It is a packet of information that goes
into the process. |In fact, it seenms to ne that if we go back to our

overall goal here, which is to protect the patients fromharm whatever
that harm mi ght be; yet, balance that with the issue of access and
everybody that people doing the review ng, the people having their
packets revi ewed.

Everybody wants a streanlined process, but if we go back to
the idea of the packet going in, it seems to ne that we can address
t hese i ssues not whether at each one of these should it be high
scrutiny or not, but, in fact, think of this as the packet of
information is putting the burden of proof, whatever that |evel of
proof, that they have met the criteria with the information that they

have provi ded.
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When you say if it is a predictive test, then it needs high
scrutiny. That doesn't tell me what is going to happen at that high
scrutiny level. If it is a predictive test, whatever review process
that is, needs to make sure that the use and the way that the test is
used and the information coming out is adequate to explain that it is a
predictive test, then the issue of is it high scrutiny or not is not
really our issue.

| mean, sone of these things could be high scrutiny, yes,
but if, in fact, a perfectly put together package, whether it is a
rapi d process by internal nenbers of FDA staff trained to do so or an
external comittee this size that discusses it for two days. It is not
going to change the data. It is sinply going to neet the criteria that
are set at the beginning of the process anyway.

DR. KING | just want to nmake the conment that
understand Miin's interest in trying to sinplify the schene, but froma
| ogi cal, thoughtful, procedural process, | like the process that Steve
put out, the nultiple boxes that are followed sequentially. There may
be sone tweaking of them but | think to ne it nakes nore sense than to
put all those into one box, in the niddle box, and then say yes to al
of them to go on and be a high scrutiny test. | think that there has
to be a reevaluation and we have tal ked about the fact that the tests
will be reevaluated or rethought at various times, but sonething that
will be a low scrutiny at one point, will be a high scrutiny if it is
used in a different way and that would cone out by follow ng and
reevaluating it at the appropriate tine.

It just is easier for me to understand in the sequenti al
boxes rather than one big single box.

DR KHOURY: There is no real difference between what Steve
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put forth and what | really put forth. | think what is really throw ng

n “ ”

people off is the word "routine" that conmes out at the end of the “no
to the end of any one of them And coning back to what Joann was
speaki ng about earlier, what we are tal king about here is the process
of initial scrutiny that would | ead to sone perhaps | abeling

requi renent before rel ease of tests, counseling requirenments and data
collection requirements that basically fall into the higher tier of
those that required an initial scrutiny could be released for use with
the provisions that this is what we know and what we don't know and
continue with that.

So, the fact that the word "routine" is nmentioned there is
probably a bit of a m snomer because data will have to be kept
col l ected because you need data anyway, but the question is the initial
regul atory roadbl ock or oversight that need to be inmposed on the system
and we can debate how many of "yeses" do we need or not, but | think we
have the elenents of the picture here, that an initial review process
that is as sinple as possible, as transparent as possible, will put a
category of tests on the narket with the provisions that it would be
adequately labeled. There will be information flowing in a
standardi zed way to the consumers and data will be collected in a
standardi zed way in the future.

I am not wedded to the idea of you have to have "yes" to
all of themversus "yes" to three or four of them but | think we have
the basic idea in mind and these are prinmarily the predictive tests
that are going to be used for situations where there is no other tests
that can either confirmor deny the diagnosis for which treatnents may

or may not be available or still are being debated, for which

penetrance function is not known or is still being debated-- we are



al nrost there. |If we can nake the final push this afternoon, | think we
will get there by the end.

DR COLLINS: | think | agree with Richard that it is
hel pful to have maybe this diagramlaid out a little nore explicitly in
terns of what the decision points are, although it is essentially
pretty nuch equivalent to what is up there, but it is useful to
consi der each of those decisions separately.

| wanted to raise one other issue and that relates to
popul ati on-based as a particularly inportant determnm nant of how much
scrutiny one mght expect to see. For an existing popul ati on-based
test, |like newborn screening for PKU, this diagramseens like it gets
to where you want to be, but |I would have a hard tinme imging a brand
new test that is being proposed for popul ati on-based screening that you
woul d not want to look at pretty carefully.

In that regard, this diagramdoesn't quite get you there so
that if you had a popul ati on-based test, which seened to pass your
stand al one and significant risk category, then would go into the
relatively lower scrutiny. | would be a bit uneasy about that
particul ar harm

DR GUTMAN:  You nean, if it weren't stand al one
significant risk. The way it is witten is that if it is population-
based and it is either stand alone or significant, it does go into the
hi ghest category.

DR. COLLINS: But suppose it passes your stand al one
significant risk test as being okay?

DR. GUTMAN: Not being significant. But you have anot her
potential, which is you could say part of it isn't how you define stand

al one significant risk or you could say that those are being cast off
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of that last box, in fact, deserve high scrutiny or noderate scrutiny.

O you can change this. | nean, you can get rid of the
last box if you want. | don't care. | just put it up.

DR TUCKSON: | ama little confused. WMaybe | am not
listening carefully. | thought Miin, when he cel ebrated the box
because any one elenment in the box led you to ties. All, not just one.

DR. BURKE: But | think that is a very hel pful coment,
Reed, because it seens what | amhearing is we are really warm now and
it is just a matter of figuring out if it is all of themor if it is --
in other words, | think it is figuring out what is happening in that
nm ddl e box arena.

M5. UHLMANN: In terms of high scrutiny when we were at the
begi nni ng of the afternoon, where everything was kind of falling into
high scrutiny, |I think a lot of it is because genetic testing is a
nmoving target. | nean, just | ook at what happened to cystic fibrosis
when the gene was discovered in 1989. You have got a mutation, 75
percent. You thought okay. It will just be a couple of nonths. W
will find a second one we’ll be there.

Where are we ten years later? W have what, over 800
mut ati ons that cause cystic fibrosis. So, | think within the m dst of
all this there has got to be a way to look at tests and realize that
they are going to switch categories. That sonething that may start out
as a low conplexity test may turn out to be high scrutiny and vice
versa. Francis also nade the point that | want to make, that | think
in general wth popul ation screening that when you introduce a test
into a population, | think initially that is going to be a high
scrutiny test, but I think it can al so depending on the type of test

can nove quickly into a low scrutiny or |ow oversight, exanples being



Tay- Sach’ s di sease and sickle cell anem a, et cetera, which are done in
routi ne doctors' offices. Although those are popul ati on-based tests,

t hose are not people that we need to see for high conplexity
counsel i ng.

DR. BURKE: But for the purpose of regulation is what
happens when a test is first made available that is crucial, isn't it,
at this point? | mean, that is our concern at this point.

DR. VOELKERDI NG A couple of questions and one is - |
guess | would ask Steve - we have been tal ki ng about the FDA having
oversi ght of all new genetic tests. One question is when he says what
he would really like to focus on are the ones that give nost concern
So, is it feasible to think of things |ike pharmacogenetics and new
mut ati ons that are val uable for diagnostic purposes that nany home brew
| aboratories would be wanting to enploy? Wuld those even really need
to come forward to the FDA? That is question 1, because they woul d

potentially fall into the term"routine," however you want to use that
term

So, that is ny first question that | would like to get sone
clarification on.

DR. GUTMAN. M guess is that if they are hone brew tests,
they wouldn't cone into the FDA. W actually anticipate seeing sone
DNA chi ps at some point that might do sone of these tests and if they
are sold as comercial systens, we are frankly hoping they do cone into
FDA in ternms of marketing chips.

DR. BURKE: Just for clarification, | think we have al ready
determned that all genetic tests will cone through sone form of FDA

review. Now, in that determination, | think that is already a

di scussion that has been had by the SACGI, but in that discussion, we
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all owed for two possibilities that |I think address the issues you are
rai si ng.

One of themis the so-called orphan test. Steve has just
given us a way to approach an operational definition of that, which
clearly would cover, | think, a lot of early home brewed tests, that if
they woul d be used | ess than x nunber of tinmes a year, they wouldn't
yet be ready for FDA review and the other is the idea that many tests,
presunably a majority of tests, although they would cone for pre-narket
review, would fall into the routine category.

That is, obviously, the classification issue we are dealing
with now And that routine category, although it would be an FDA
review, would be a streamined process, including standards set by
pr of essi onal organi zations who participate with the FDA in that
process, including the collaborative process. | just want to say that
i s where our conversation has taken us to this point.

DR. GUTMAN. That is a reasonable correction. | am naking
t he assunption that you have all bought into ny argument that
di agnostic tests would be at the ow end of review. That is ny bias
com ng out of it.

DR. BURKE: And certainly there seenms to be an evol ving
consensus on that point.

DR. COLLINS: Just to quickly point out, though, that sone

phar macogenetic tests will both be useful for predicting drug
responsi veness and will also have a predictive property about natura
hi story of disease and risk of future illness.

You can't always cleanly separate these two out. They are
often sanpling a pathway that has consequences for both.

DR CHARACHE: | amon the same trail, but | would like to



suggest a change in that word from"routine" to "standard scrutiny," as
opposed to "high scrutiny. They are all getting scrutiny. Then we
have to define what standard scrutiny will enconpass, such as Can you
get all of your information froma sinple kindred or how many ki ndreds
do you need for a | ow preval ence test versus a high preval ence test.

M5. BOLDT: | really like the idea of this box and what |
see is wanting to break out a little bit of a significant risk and

actual ly having treatnment versus not treatnment. | do like the idea of

havi ng a scoring systemand as sinple as a "yes," equals one and a "no
equal s zero, depending on what it is.

The reason | see that as very helpful is that it is very
obj ective then because sone of this, as Judy was saying, is so
subjective if someone thinks it is helpful or not helpful. So, I think
that makes it clear whenever sonmeone is trying to classify where the
test fits in. | think we should not have to have themall be "yes." |
think that you have a conbination of themthat would be a yes to | ead
to a high scrutiny.

DR LEWS: | think one of the other issues | want us to
focus on and maybe this will come out |ater when we need to tal k about
sone of the social issues is that tests that are nore specific for
certai n subgroups of the population than others and that woul d have the
potential of dealing with a particular segnment of the population -- |
nmean, when | heard people tal k about Tay Sachs as being straight
forward, when you start to | ook at the nunmber of genetic conditions
that are being tested for the Ashkenazi Jew sh popul ati on, that raises
sone significance. 1In sickle cells, when we start tal king about the

African American population, | think that we have to be sensitive to

the fact that |ooking at preval ence in subpopul ati ons, as opposed to
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popul ati on-based testing is another thing | want to nake sure that we
put in the higher scrutiny category.

DR. KHOURY: | want to enphasize the point about popul ation
testing, what Francis said earlier. | think it is an inportant box
that by itself needs higher scrutiny, regardl ess of what else is going
on. | nean, if you are going to give out the test to all newborns in
this country, sonebody has to | ook at this.

Now, if you remenber, what we are trying to do here, we are
trying to look at the initial FDA or oversight of pre-market approval.
There will be all kinds of opportunities for discussions by different
groups, consensus conferences, public health agencies, |ike CDC and
others and NIH to eval uate probably in the post-nmarket testing whether
sonething is useful for population testing, even in general |ike
newborn screeni ng or subsets of the population, |ike Ashkenazi Jews,
who live in a certain geographic area.

So, | would even put that in a separate box by itself and
think that the three axes we are dealing with for initial tests, - the
predi ctive versus diagnostic, the treatnent/no treatnent - this idea of
ri sks and penetrance- | forgot what it was. These together and then
the population is kind of a separate box that would require a scrutiny
different fromthe regulatory scrutiny, | would think, because these
t hi ngs happen because of consensus devel opnent processes, rather than
an initial FDA process.

MR HILLBACK: | guess, going to Judy's point, | think
later on we have tinme scheduled to tal k about gl obal social issues
because | don't think this framework lends itself to trying to overlay
social issues. | think you get into real slippery slope and get a | ot

of confusion. | would like to keep this to what we have consi dered
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sci ence-based, the pre-market approval concept being science-based
rather than to try to incorporate all the other things.

| think we really get in trouble when we try to do both at
once.

DR. BURKE: Thanks. | actually thought Judy's was a nice
segueway into where we need to go next. | amgoing to ask Barbara
Koenig to make some comments in a couple of m nutes.

Let me just say, what | amhearing and | think what we will
try and do a little bit further on in the afternoon is redraw the boxes
and see if we are getting closer to what we want.

But | am hearing a possibility that what we m ght be
tal king about is still sticking with the first question being x nunber
of tests per year, with the question perhaps back to FDA about how you
find that out, how you determine that, but sone neasure to deternine
whet her tests are being used very infrequently and should fall under an
orphan test category.

Then once you are above that, you go to a central area
where a nunber of questions are asked. One of themit seens to be a
cluster that includes whether the test is predictive, whether there is
a treatnent, whether there are significant risks associated with it,
anot her separate box is whether or not the test is planned for use as a
popul ati on screeni ng devi ce and maybe there is another box there
foll owi ng how our discussion conmes in the next hour for certain kinds
of social risks.

In other words, naybe significant risks need to be broken
out in terms of potential exposure to nedical interventions and al so
the potential for social risks. W may be able to figure out whether

that box should be there after the discussion that we are about to
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have.

But it seems to ne the other question that we have -- we
have those mi ddl e boxes that are hel ping us to deternine whether the
test is of concern. W then, | think, have to consider whether there
is an intermedi ate step before you go to high scrutiny or maybe a
br eaki ng down of what high scrutiny is with Step 1 being disclosure.

That is, to what extent do the concerns that are triggered
by that middl e set of boxes get solved or get addressed adequately by
the right kind of pre-test and post-test information and, once you have
seen those sort of disclosures, to what extent do you have any
addi ti onal concerns.

I just want to throw that out and what | would like to do
now i s nove to what is a social issue.

DR TUCKSON: Also, please, in your summary, let's also not
fail to attend to the | anguage. This word "high" versus "low "
"routine versus non," | mean, | think those are very inportant words to
t he individual person, who happens to be in a so-called | ow area test.
My God, would this nean that | have reason to be concerned if people
aren't paying attention.

So, even routine is inmportant and we have got to find the
| anguage. | don't think we need to wordsmith it now, but given our
charge of the SACGI, we don't want to undernine people's confidence
because of the words we choose.

DR. BURKE: So, we have already had "standards" be proposed
in place of "routine." W captured that. What you are proposing is
hi gh scrutiny maybe shoul d have a different nane.

DR. TUCKSON: Yes.

DR. BURKE: W can think about that. Barbara, do you want



to start us on social issues?

DR. KOENNG | will do ny best, although | am going to
start with a warning that | have not solved this. WIlie and | went
back and forth about whether | would do a formal presentation and |I am
so gl ad Joann has taken ny handwitten notes and typed them on ny
laptop. So, | will try and talk through that.

To give just two seconds of background to the non- SACGT
menbers, we have spent a lot of tine tal king about social and ethica
issues and | ama social scientist. So, |I think that is why | got
assigned this. And we cane up with a sort of foundational premnse,
which is even tests that neet all the kinds of criteria we have been
tal king about for the rest of the day, meaning that they have anal ytic
validity, clinical validity and possibly clinical utility, there nmay be
situations where there are social consequences of the test, which would
cause themto bunp up into a high level of scrutiny where we m ght want
to think about them before they are w dely available on the market.

Why did we come to that conclusion? WelIl, because the one
way in which genetic tests are different than others is these
historical issues that in the past the main social consequence of
genetic tests, for exanple, eugenics or things like situations where
people were tested for sickle cell trait that was used as a way of
denyi ng opportunity, those kinds of things.

Sonme of the main consequences of genetic testing in the
past were in the social arena, as opposed to strictly in the bionedical
arena. But that doesn't nake this any easier, unfortunately.

Al so, there were many public coments on this. There is a
| ot of public concern about this. So, that is one of the reasons that

genetics is sonewhat different. But then in terns of thinking about
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how to put social and ethical criteria into a categorization schene
like this, | just was talking to Kathy before the neeting and ot her
people -- there are very few precedents in governnent oversight for
trying to do this.

So, we are trying to do a very, very difficult thing. It
is possible, OIA for exanple, when they used to eval uate new
technol ogi es used to, in their evaluation, include social and ethica
i npact, but there was never any attenpt to sort of have that be part of
oversight, in terns of whether to allow sonmething to nove forward.

So, we are really doing sonmething that | hadn't realized
quite how hard it was going to be when we started tal king about this.
So, | think that there is the danger -- well, environnental inpact
reports, as Kathy pointed out, nmay be one area where there is a
parall el in another arm of the government that we could think about.

But | think we really need to worry about the fact that
there is also a danger of doi ng harm whenever you add sonething |ike
this, as well as in addressing some of these harns. So, in my own
t hi nki ng about this, in terns of what the Committee has done, we have
spent a lot of tine worrying about things like making a distinction
bet ween non-nedi cal and nedi cal genetic tests and whether that is an
i mportant thing for us to talk about.

W are going to probably tal k about that nore tonorrow. |
think it is inmportant to keep in nmind that that is a very hard issue to
-- it is not a clear distinction. It never will be a clear
distinction. The tests are going to nove back and forth between being
consi dered medi cal, being considered non-nmedical. It is not a clear
di stinction.

Then we al so need to think about things |ike what about the
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i dea of having your full sequence on a chip with all of your SNP
variability that you literally carry around with you. | amtrying to
think forward to the future to whether that is a technical possibility
or even a great many points of variability that you would carry around.
I's that then considered a nedical test? 1Is that a non-nedical test?
Is it just sort of a reflection of your own genetics?

The ot her point that we have to keep in nind is the issue
of when we are starting to think about social inmpact or social
consequences of genetic tests is toreally -- what is social? Are
social inpacts just the sumof all the consequences that happen to the
i ndividuals in a society?

For exanple, you just worry about this in terns of the
potential discrimnation against individuals and you add that up? O
are there other kinds of consequences for society as a whole that we
want to be thinking about? For example, if we allowtests of -- and
one of the ones that keeps coming up -- ancestry, if we allow marketing
the tests for particular kinds of ancestry, mght that have the
consequence of increasing racism those kinds of things.

Can we have that on the table or do we need to stick with a
nor e individual sunming up of, like this person was discrimn nated
against in lowa. Those are the kinds of social consequences that we
are thinking about.

The other thing we really need to consider is if we are
going to inplenent social consequences in our scheme, who should do
this? How should they do it? At what point in the review should it be
done? Should it be done before these other things? Should it be done
in tandemw th these other kinds of things? Should it be an iterative

process? That is going to be a very, very conplicated thing.



Anot her thing to think about in ternms of categorization
are there certain categories of kinds of tests that we would want to
put on the table as automatically putting sonething into a high social
scrutiny. The ones that we have tal ked about and that people nention
are things like diseases that predict nental illness or, excuse ne,
tests that mght predict nmental illness, predict other forns of
behavi or and, in particular, the newtests that might predict addiction
or the possibility of addiction to particular kinds of substances.

Then | just went through a whol e bunch of other things.

What about tests to predict perfect pitch or sexual orientation, al
these. There are all kinds of tests like that that are extrenely
conplicated that some people mght argue have health consequences, sone
peopl e woul dn't.

Then the other category that we mght want to think of is
tests that target particular populations. W actually wote that into
our final docunment. Wenever you are going to target a particular
i dentifiable population, given the history of genetics, that we need to
be careful about that.

Then, | think, finally, so that we can have tinme for
di scussion, the other thing that | think we mght want to consider as
we think about data collection as well, we haven't really raised this,
but we could try and put into our oversight scheme, the need to coll ect
data al so on social consequences. That is not there. W hadn't really
nmoved to that level, but that is another possibility that we could add
that as we are thinking about sort of the category that before would
have ended up being B2. W nmight want a | esson on market, but then
really l ook at the consequences to some extent.

So, | hope that was hel pful
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DR. BURKE: Comments. Open for discussion

DR. BOUGHVAN: W may be able to gain a different kind of
i nsight than at least | certainly have thought about up to this point.

From Francis's table this norning, we are tal king about the
turni ng point where, or at |east one of the critical differences here
is IRB involved, IRB not involved, at |east the processes that we are
tal ki ng about now. We may, in fact, want to ask ourselves what is it
about the IRB review and the informed consent process associated with
that, that lets us feel confortable or at least in the year 2000 t hat
sonmehow the patients or the individuals are being protected in the
process. What is it we are letting go of that we need to recapture in
these genetic tests that we still have this feeling?

The ot her dinmension that | think we need to just remain
cogni zant of is that, in fact, at |least parts of society, some states
and so on are nmaking progress globally on addressing some of these
i ssues. We have gotten the executive order. W do not have a nationa
| aw regarding the discrimination, but we do have states that are noving
in this direction.

Do we feel differently sitting around this table in August
of the year 2000 than we did when we had that discussion in June of
1999? Are we noving in the right way to, in fact, be addressing sone
of these things at the very global |evel or how would what we are
proposing change if a national law with regard to genetic
di scrimnation were passed, would that change our process dramatically?

DR VOELKERDING | just wanted to relate sonething that
found personally very vexing and troubl esomre and that addresses the
i ssue of social aspects of genetic testing. Probably many of you are

aware over the last few years, there has been a | ot of new genetic



i nformati on on the genetics of hearing and there is a specific nutation
gene called the connexin 26 gene associated with non-syndronic
congeni tal hearing |oss.

| heard an anecdotal story, which really struck nme very
hard, which was there was a famly that had a child with congenita
hearing |l oss and the family and child were tested and the child was
found to be honbzygous for the major nutation in the connexin 26 gene.
The parents becane pregnant for another pregnancy and requested
connexin 26 gene testing on the fetus.

It was positive and they elected to abort the child. So,
think that that was a very interesting, challenging issue for nme as |
struggled trying to ask the question when you ask issues of social
testing or social issues -- they all seemrelated i ssues -- where
i ndividuals are starting to -- in this sense, it just seened a very
i nteresting and conpl exi ng and chal | engi ng questi on.

So, | think it gets at issues of intended use of specific
genetic tests and | amnot certain that we have really -- it is hard
for me to take sonething like that, having recently just had our second
child, and ask nmysel f what decision process would | have gone through
as a potential parent and how that could be incorporated into sone of
t he ot her aspects of the discussion we have had today about intended
uses of tests and oversight.

So, | throwthat out as | think, a very conplex and
chal | engi ng question as we define nore and nore potential risks and
subtl er phenotypes, if you will, for which we have potentially mnedical
i nterventions and nedi cal therapies avail abl e.

MR HILLBACK: | guess when | look at this and I think we

have paid a lot of attention to a ot of these issues, but it seens to
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me the fundanental thing we are trying to get at here today is how do
we deci de when a test should be utilized? | think that is a separate
i ssue fromhow we utilize it, fromthe cautions that we include, from
the training to the average physician out there that has to use this,
from how do we incorporate these social issues into how the genetics
conmunity operates and operates in the context of a |larger nedical
conmuni ty.

| think those are very inportant issues, but | don't think
they fit with an approval process of the test, whether that is by FDA
or whether that is CLIA or whether that is home brew or anything el se.
| would love to hear -- | amsure there are coments on the other side,
but I don't want to downplay the issues because they are very inmportant
i ssues, but I don't quite understand how they fit into an approval
process.

DR. BURKE: | have Richard, Judy, Reed. Anybody el se?

DR KING | will disagree with Elliott on that. | think
there are very conplex issues and how you view them and how ot her
fam lies view them and how ot her individuals view them and other groups
view them can be very different. | don't see that that is what we are
trying to address in this particular committee today other than say
that somewhere in the information that there are various views about
that and the appropriate genetic counseling or whatever is indicated.

DR. BURKE: |In fact, | have a question to you on your
commrent. | wonder if those kinds of social issues up the ante for the
ki nd of information that needs to be provided with the test.

DR. KING Absolutely.

DR LEWS: That was going to be nmy point was that | think

we need to pay specific attention to tests that we tend to stignatize
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particul ar popul ati ons and that that becones the social issue. At the
| evel of the individual, | think what we are doing is giving

i ndividuals informati on and then whether we agree with the choice they
make with the information or not is not necessarily the rel evant piece.
We are giving people information. W want that information to be
valid, accurate and not stigmatizing, but what people choose to do at
the I evel of the individual, whether or not you would have chosen to
continue that particular pregnancy or ny neighbor across the street,
who just had a hydrocephalic spina bifida kid and had prenata

di agnostic testing and chose to continue the pregnancy. | nean, that
was their decision. It may or nmay not be one that any particul ar
person agrees with, but the question becones what people do with
information is an individual decision. | think what we are wanting to
do -- at least ny sense is what we are wanting to do is pay attention
to the broader social issues so that what we are not doing is sonething
that woul d cause harmto | arge groups of people that was unintended
consequences of the genetic information.

DR TUCKSON: | think I was encouraged by the |arge coment
that Richard made and, Wlie, your highlighting that. | think that the
place in which at least if they do come together is at the point of the
requi renents and the character of information that is provided and the
noti on of the requirenment for counseling.

So, the information in the package, whatever that |evel of
instruction or guidance is and then, of course that is the place they
cone together. | would appreciate the general thene, Richard and
Elliott, that this is probably not the table to hash out a whole |ot
nmore. The only other consideration that | have, though, is that those

of us who have to nmeet tonorrow -- | hope it doesn't apply, but | just
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don't want to get caught in the position of the fol ks who sat around
scientific tables Iike this around the nucl ear bonb.

At sone point you say, well, let's just deal with the
chem stry of it, folks. | think the kind of information we are talking
about because of Francis and his crew having, is going to be so
power ful about whether or not the person will continue to be or allowed
to be, whether the race will be allowed to be or not to be categories
of rates and so forth.

| mean, that is pretty inportant stuff and you can't stay
nmoot on that. However, | would have prescribed that for this task
today, perhaps the only linkage is around the notion of information
counseling and the quality and character of that information.

DR. WATSON: That was essentially what | woul d have said
and | think she glossed over pretty quickly in the concept of certainly
an environmental inpact statenment. | think there are social risks and
al t hough Francis has done a ot to get us where we are, unfortunately,
our government and our Congress has done very little to get us where we
are, as far as dealing with those sorts of issues. So, | think they
are inmportant to be raised because they do inform patients about where
we have gaps in our systemthat can inpact themand it will drive the
appropriate people to build the changes that are needed.

DR KOENIG | just want to interject two things really
quickly. One is that just saying that one can sinply turn these things
over with individual choices is in and of itself a particular politica
strategy.

I just want to make sure that that idea is on the table.
That is basically what has happened in genetics. That is what happened

as the genetics profession tried to transformitself froma group
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whi ch had been part of the eugenics nmovenent up until the fifties, and
then transformed itself into their nodern medical genetics. | mean,

t hat was done by noving these issues fromthe real mof social choices

i nto individual choices and to basically, | think, engaging in a
fiction that these can be purely individual choices, which is not to
say that | am opposed to individual choice because | think these things
do vary enornously, especially in the reproductive area.

But we are now not just tal king about reproductive issues.

So, | think we don't want to let our fear of the reproductive donmain
af fect the way we di scuss these genetics in other areas. In terns of a
response to Richard and maybe Elliott, | think the one exception to why

this is inportant in oversight up front night be the issue of targeted
tests to particular populations and that is going to be an area where
there are going to be things witten in whatever is the equival ent of

t he package insert, what kind of |anguage is used, who is targeted,

what that neans, those kinds of things perhaps are things that could be
consi dered up front and m ght be--.

That is not a matter of individual choice because once it
is out there and it is narketed to a particular group, you can't
control that as an individual period, bottomline.

DR. CHARACHE: | amgoing to continue on along that |ine of
thinking, but | would Iike to enphasize that we cannot overenphasize
the I evel of ignorance of the nedical conmunity in terms of how to use
a given genetic test. One of the challenges with the FDA procedure is
that the information of how the test should be used and interpreted is
not in the hands of the clinician who uses the test. It is in the
hands of the | aboratorian

This is why | have enphasi zed the role of the |aboratorian
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in conmunicating this information and ensuring that it gets across.
But | think in order to be sure that that information is di ssem nated
to the conmunity that is ordering the test or the public that is
demandi ng the test, we bring ourselves to the issue of informed consent
of some type of interaction, which ensures that that information has
been in the hands of the person who has ordered the test and the person
who has having the test performed on them

I think that we have to nake sure that when we enphasize
what information has to be obtained and available, that it is, in fact,
conmuni cated to those who need it in a way that can be certain that it
gets there.

DR. BURKE: Wendy. W have got a long list of folks and I
have got everybody's nane down, | think

M5. UHLMANN: | just wanted to point out that | think what
Barbara was raising in terns of social issues is actually a subcategory
of predictive tests, which are going to be tests that are going to
predict different traits, be it obesity, be it honpsexuality, be it
perfect pitch, et cetera. | think that that is maybe a categori zation
to think of it as being a special category under predictive tests,
which will deserve high scrutiny.

DR. CAGGANA: That is exactly what | was going to say.
mean, | see this as going towards this nultifactorial test, which are
sprinkled with all sorts of social issues. |In the context of the boxes
up there, assuming that there is counseling and assuning that we do the
right thing, when you start tal king about a series of genes that are
going to give us the result, that will give us a prediction of whether
or not that individual will have any one of the nultifactorial traits,

do we put that through as a panel or do we -- | nean, we already sort



of see it with thrombotic risk factors. People order a panel of three
tests. People order groups of tests to rule out. So, how does that
fit in that schenme?

DR. FERNHOFF: It seens that regardl ess of where a test
wi nds up, either in standard or whatever we are going to call it, is
there or has the group considered mechanisnms for reporting adverse
effects, such as in the drug adverse effect, adverse social effect of a
test. Sone of these may be real, sonme may not be real, but sone
nmechani sm where either individual or groups this has been applied
wrongly or nisapplied, that whatever system eventually conmes down to
some way of easily reporting that and can be reviewed by an oversi ght
group and how do we correct this in the next round of I|abeling.

DR. BURKE: And that certainly speaks to the issue of how
do we define harnms that can derive fromtests.

DR. VOELKERDING It was mnmy hope that by raising this issue

of connexin that it would help sort of get sone feedback and

clarification, but it still seens to me that it does drive at the issue
of what is the intended use of a specific test. | was wondering in one
setting, as we said earlier -- and the connexin testing could be used

di agnostically, in that case it would have been potentially standard
review, whereas in this case it was used for a very different purpose
which | think the consensus of the room would have probably pushed it
into a very high level of oversight because it was being used in the
setting of prenatal diagnosis.
So, | guess | amunderstanding that in part individuals

that were submitting tests for oversight or for approval would have to
specifically list their intended uses and that they woul d get approval

for specific intended uses of the test and that if they are getting
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pressured in their honme institution to use it for other purposes, it
woul d have to be rethought. What would that be? And they would have
to come back into essentially the oversight mechanism as | understand
it.

The issue of reporting adverse effects, just as an anal ogy,
as someone who spent ten years doing transfusion nedicine, the adverse
ef fects of blood products, for exanple, it is a voluntary mechani sm
When there is an adverse event of a transfusion, for exanple, it is a
vol untary mechani smof reporting to the FDA. Essentially I can initial
a report within the first 72 hours.

O course, we are tal ki ng perhaps about a rmuch | onger tine
line, but that responsibility largely resides in the |laboratory in the
setting of the blood banks. So, there is kind of an interesting
anal ogy in that regard.

M5. DAVIDSON: | wanted to speak -- actually, this goes way
back -- | amsorry to be out of sequence here -- to Joann's renarks
about genetic determ nation because | just wanted to say, fromny
perspective, while there has been noverment over this past year, we are
really just a lot of tines circling around and beating on the chest in
terns of what is happening in Congress now.

Wth respect to what is happening in the states, | think
that that eventually will contribute to some federal action. But,
again, | don't think it is anything that really takes away from how we
shoul d | ook at genetic discrimnation on the risk of discrinmnation in
terns of oversight issues.

But that being said, it is better this year than it was
| ast year.

The other thing is that | just want to join several people
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who struggle to ook at this issue and the quality testing issue
because | can say that, particularly fromwhere | sit in dealing with
the public and dealing with people that it is alnost literally,
viscerally inmpossible to break this down into a quality testing | ab

i ssue versus kind of a quality experience or non-quality experience for
the patient and famly.

VWhile | know that our renedy right nowis to look and to
make t hese deci si ons about categorization of tests, and how we apply
ways of applying scrutiny and oversight. It is critical to always be
t hi nki ng about informed consent, counseling, and information. Karl,
was particularly thinking about the particular situation that you
tal ked about. For ne, it is literally inpossible to think about al
the delivery of the service or of the tests without taking it all the
way to someone sitting either in my office or at the end of our help
line and whether they really have had quality service, not only with
respect to tests and the adequacy of tests, but all the pieces of
i nformati on and counseling and inforned consent that go with it.

DR. BURKE: But it is larger context we are working on

DR KHOURY: | wanted to come back to a discussion about how
to use the social issues in the initial classification with all the
poi nts that have been raised and | agree with all the discussion here
and it seens to me that we need to find the initial hook under the
significant risk discussion that would include both nmedi cal and non-
nmedi cal and using sone criteria that would make the shift go this way
versus standard or routine or whatever type of scrutiny. For that, it
has to be nade operational to the point that is this testing for
behavi oral genetic trait or something very conpl ete because all genetic

i nformati on has potential social inpact, be it SNPs or otherw se.
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It hel ps classify people and popul ations, et cetera. For
that to be useful and pragmatic, it has to be cut down to the I|evel of
a fewitens that could be used along the spectrumon -- when we are
asking initial questions -- is this a predictive test, is this a stand-
al one test where there is no treatnment or is the treatnent bad enough
are there significant social sequelae, and is this going to be used for
popul ation testing? Yes or no?

Upon further reflection, I think, the way | fall under
this, if the answer is "yes" to any one of these questions, rather than
all of themas | said earlier, it goes automatically to the high box or
the high scrutiny box because | think many of them are correl ated and
don't see that would create nore work for you, but |I think it is very
i mportant that we do it and we do it correctly. | think each one of
these factors al one might deserve pushing it into the highest group
box. But in order for this to be useful, it has to be systematically
t hought through with sonme specific definitions on what we nean by
predi ctive, what we nean by stand al one, what we nean by social risks
and | don't knowif we have tine to do it today, but the basic
principles can be laid down.

MR HI LLBACK: | was going nostly where | thought Miin was
going to with his last conments about pushing everything to high, but I
find it very, very difficult to figure out how you define, in a
practical, operational way, social concern

| mean, if you say, well, every tine there is a bad
out come, an individual is going to feel bad, then everything falls in
that category. There is a social risk with every test. | don't know
what you would do. | don't know how you would define it.

So, | guess ny question back to anyone was how do you nake
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that a real criteria, other than it defines soneone who is different
from sonmeone el se, since by definition, we have all agreed we al
different fromeveryone else, at least in one formor another of our
genorne.

| just can't find a practical way of doing it. | think the
ot her point, back to having this follow up on social issues, the | abs
can't even followup on the clinical outconmes because we don't
interface with the patients. To think about trying to followup on
social outcomes, | think it is, again, very difficult. 1 think it goes
back to the rest of the medical popul ation, not the | aboratory

popul ati on.

DR. BURKE: | would like to make a coment on how you define
a social issue. | agree it is hard. | think it is hard to define
nmedi cal risk sonetines, too. Yet, at the sane time, | don't think

anybody has any difficulty seeing that a predictive test for nental
illness is different than a predictive test for cardiovascul ar di sease.

Now, it might be that you get to a point and a threshold
where it is very hard to define. But | actually think that sone of the
exanpl es Barbara gave us, it would be easy at least to pick out those
t hat generate the highest concern, which is probably what we are the
nost concerned about.

I would like to say we have about five mnutes until our
break. | have been trying as this discussion went forward to try and
figure out how that di agram gets changed. So, when we come back from
our break, | will have another transparency to show you.

Anybody can show theirs, too. So, we have tine now for
about two or three coments before we break

DR. NUSSBAUM This is pretty crude, but one approach in



t hi nki ng about what could have a social inplication would be whet her
the result of this testing would be to have an inpact on individuals
outside the famly of the person being tested, so it would have

i nplications for people outside of the family. You might make the
argunent maybe beyond the individual being tested, but to nme that is a
definition of a social inpact.

If, as a result of this testing, it has inplications for
peopl e who didn't consent to have the testing, are not even rel ated by
famly to the person having testing and yet will still be inpacted by
the results of testing.

DR. BURKE: Persons outside of the biologic famly. Okay.

DR. KHOURY: The other issue about orphan tests versus
multiplex will be a point we discuss |later?

DR. BURKE: Maybe we should tal k a noment about orphan test
and ask whether the operational definition that Steve gave us worKks;
that is, it is a matter of figuring out how many tests a year it is.
But is that a reasonable way to approach the orphan test definition?

DR. BOUGHMAN: My suggestion is that, in fact, because this
is awrk in progress, we do accept that on two bases. First of all,
it relates fromthe frequency issues that we address regularly in
genetics and al so because it is one of the nechanisns or one of the
points in current nechani sns that we can come back and nodify | ater
but I think we have other agenda itens that we should focus on

DR. BURKE: So, that is a reasonable working definition. |
woul d just say fromthe [ab and professional organizations’ point of
view, if we are going to take that approach, that nay be a place where
t he organi zati on weigh in about what number of tests per year it should

be and how that gets defi ned.
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DR KOENNG M only concern about doing it with a nunber
is that part of the issue is the potential market, as well. So even if
there is sonething that is quite rare, you could imgine a situation
where the people were very much afraid of it and often it isn't rare
but something like that, you m ght inagine that even though the
legitimate use mght be less than 4,000, it could be why don't you get
this because everyone should get it.

DR. BURKE: Wouldn't that then trigger -?

DR KOENIG It becones a situation of one set number gets
the prize?

DR BURKE: Steve, if you had a test that was bel ow 4,000
and then it went above 4,000, wouldn't that trigger?

DR. GUTMAN: That woul d trigger

DR. BURKE: So that triggers the review then?

DR KOENIG But it may trigger it too |late because it
woul dn’t have had any initial review. Is this a hypothetical notion of
we imagine this will have a use of 4,000, once it is on the nmarket?

DR. BURKE: It makes sense to nme that you mi ght have an
early stage where tests aren't being used very often and there is
accunul ating i nformati on about them It sounds |like we may have to
tal k about this nore after the break

More comment on that in the next couple mnutes?

DR. NOLL: | just want to ask another question, if | may,
bef ore we break.

W tal ked about information beyond the fanmly, but |
haven't heard any di scussion, and you have probably done this in
anot her, what about the information that does pertain to the famly?

Who owns that information? And what are the obligations of probably
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not the | aboratory but the physician who gets the information to do
with that information with respect to the other nmenbers of the famly?

Have you had those discussions? | think it is an
absolutely critical thing about genetic tests and | never hear it
di scussed. People always assune that that information belongs only to
that individual in the United States at |east.

DR. BURKE: W actually have discussed in the past that
tests that generate additional information relevant to famly menbers
are part of what nakes a test potentially deserving of higher scrutiny.
| don't think we have had di scussions about the issue of duty to
di scl ose, which is clearly a very live issue in genetics.

DR. COLLINS: | think we may have touched on it in the
past, but it did not seemlike it was quite directly in our nmandate.
There are other groups who have | ooked at this very explicitly and have
publ i shed statenents on the topic and there is case law out there in
terns of whether physicians are responsible. That doesn't conpletely
agree with itself, but it is out there.

So, | think we had sort of concluded that this was naybe a
little far away fromour central m ssion

DR. BURKE: It does, although | think your point raises the
guesti on whether the potential of the test to produce inplications for
other famly menbers is one of the things that goes into one of those
boxes sonewhere. W haven't cone back to that issue in this
di scussi on.

DR. KING It also goes on their information sheet.

DR. BURKE: Yes. It definitely needs to be part of the
i nformation sheet.

M5. BOLDT: Another issue we can take up further is what is
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the duty to recontact. As we get new information, what is the
responsibility to contact the famlies again?

DR. BURKE: | think we are ready for a break, 15 m nutes,
back at 2:45.

[Brief recess.]

DR. BURKE: Okay. Are we ready to get started again?

| have made a couple of transparencies that | think reflect
where the discussion has been going and points to sone of the questions
that we need to resolve. But | wanted to start with -- | amgoing to
show a schema, with help fromFrancis, that | think clarifies our
di scussion. Before | do that, | want to tal k about two |evels of
scrutiny using the neutral termthat Pat proposed. So, we have got a
Scrutiny Level 1 and a Scrutiny Level 2. Scrutiny Level 1 was what we
called routine before and Scrutiny Level 2 was what we called high
scrutiny before.

W can tal k about which ternminology is better, but just to
be very concrete about what | think we are saying. My effort here is
just to capture what | think the discussion has been -- that Scrutiny
Level 1 is, first of all, a streanmlined process. It is a process
designed to be relatively quick and relatively easy for a test offerer
to go through.

It is a process that is based on preset standards.
Basically a test offerer knows ahead of tine that there are certain
ki nds of standards that the FDA expects a test to nmeet in an entry
mar ket approval. So, those are all clearly laid out and those
standards are, in fact, set in consultation wth professiona
organi zati ons and potentially other organizations.

That is a matter for further discussion to decide who is



i nvol ved, but the point I would really nake here is that we are talking
about a circunmstance where professional organizations very concerned
about |ab proficiency and |ab testing would have a place at the table,
hel ping to determ ne what standards should be part of that approval.

Agai n, from our discussion today, this process would
i ncl ude an assurance that there is pre-test and post-test information,
i.e., information about the indications for testing and ways of
reporting test results that neet a standardized tenplate. That is
what, when we say "routine" or "Level 1," that is what we are talking
about .

When we tal k about Scrutiny Level 2, | think there is nore
di scussion to be had about what constitutes the scrutiny that would
occur. So, | amjust in some senses earmarking this as something yet
to be discussed, but as | hear it, the elements include, first of all
that there is a detailed review of pre-test/post-test information. In
ot her words, the pre-test/post-test, test indications, test result
reporting have to neet a tenplate, just as they do for the standard
review, but there is particular concern when sonethi ng has been
triggered into this higher |evel of scrutiny about the accuracy and
conpl eteness of the information and in particular, that all the caveats
are there about testing. For exanple, test results would be reported
in such a way that non-informative results are very easily determ ned,
et cetera.

But then after that, there are questions about what this
scrutiny mght constitute. Certainly what outcones a scrutiny might be
because one of them mi ght be that data collection is mandated or
encouraged in some form There mght be others and actually | haven't

put on, but I will put on the transparency reporting at least in sone
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voluntary form of adverse consequences of testing and as we begin to
t hi nk about the outcomes of this scrutiny, we might also, | think
address a question that has cone up a few tinmes, which is how do we
ensure informed consent.

Is there, perhaps, sonething additional that cones out when
a text like this has been scrutinized to assure that inforned consent
m ght occur? | amjust laying those questions out. Let ne show the
schenme that | think we have been tal ki ng about that puts a test into
one or the other of the scrutiny levels and then we can conme back to
t hese questi ons.

kay. Here, | think, is what the schene | ooks like. So,
on one side you have got Scrutiny Level 1. On the other side, we have
got Scrutiny Level 2. W start with test volune. W put in the 4,000
tests per year as the threshold just at the marker, clearly, what the
t hreshol d should be and how it gets determined; that is, whether it is
a matter of the offerers reporting it or sone sort of surveillance
mechanism | think it is going to be an inportant di scussion because
this, in essence, is our definition of an orphan test.

So, there is really going to have to be some attention put
upon it. But | think what we are saying here is this would be a very
easily inplenentable way of setting a |ine between tests that bypass
this because of the orphan test category versus tests that don't.

Once the test has nmet the target volune, there are two
guestions that get asked i mediately. Question No. 1 is this test
goi ng to be used for popul ati on-based testing progranms? There doesn't
have to be universal screening, but it does nean screening of a
popul ati on as opposed to using a test for clinical criteria. So, it

woul d certainly nean screening all people of Ashkenazi Jew sh descent,
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for example, screening newborns for that matter.

The newborn exanple is worth commenting upon because a good
newborn test will at a certain point becone standardi zed and not
somet hing that generates a lot of concern. But when it is first
proposed for use, what | think we are saying is it should receive
careful scrutiny.

So, Question No. 1 is is popul ation-based use proposed? |If
so, automatically you get into Scrutiny Level 2. |If you pass that
hurdl e and the test is not being proposed for popul ati on-based use,
then the next question is is it predictive versus diagnostic? So, this
is, again, trying to capture what we have said.

If a test is used solely for diagnostic purposes, then it
is triggered automatically into Scrutiny Level 1. Here is now where we
have to have our discussion because we now have two options. \Wat we
could do is stop here. W could say if it is predictive -- you ask the
gquestion predictive. |If it is not predictive, it is Scrutiny Level 1
and if it is predictive, you could bunp it automatically on that basis
into Scrutiny Level 2.

That woul d be one approach. The alternative approach woul d
either to be to consider sone or all of these characteristics. 1In
ot her words, predictive, yes, and then determ ne whether one or nore of

these need to be present. | haven't drawn the lines and | haven't put

"ands" or "ors" because that is what we have to have a di scussion
about. But if we are going to say, no, we are not going to
automatically trigger Scrutiny Level 2 for all predictive tests, then
we have to deternine what characteristics of a predictive test would
trigger that higher |evel scrutiny.

The kinds of characteristics that we have been talking



about | think have been captured here. One is treatnment is unproven or
non-exi stent. Another is that there is |ow positive predictive val ue.
Now, the inplication here is that this nay address the stand al one

i ssue. That is, what we are really concerned about when we go down a
genetic testing pathway is how certain we are to get to an answer at
the end of it.

If you have a genetic test that in and of itself is |ow
penetrance, but is followed by a confirmatory test, then the testing
procedure itself has high predictive value, even though the initial
genetic test might not have in and of itself high predictive value. It
i s another way of saying why we care about whether sonmething is stand
al one or not.

Whereas, if at the end of the testing pathway you have got
l[imted predictive value, that would be a consideration. Then
finally, is there a significant potential for harmeither in a nedical
sense, neaning that the interventions that would be applied to test
positive people are risky or in a social sense, neaning that the
i npl enentation of this test m ght generate enhanced opportunities for
stigmatization of a group or of individuals, just recognizing that not
all of those elements are fully defined.

But | think these were the categories of concerns that we
rai sed that mght trigger sonething. So, one possibility is to say if
predi ctive, then consider these characteristics and if any of the three
is present it triggers, or if some conmbination of the three is present.
So, | think that is what we need to di scuss now.

DR COLLINS: | think I would advocate that if any of those
three is present, that would be a reasonable argunment to go onto

Scrutiny Level 2. But | wouldn't say that you should just stop at
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predictive and say that automatically carries you to Scrutiny Level 2.
It is probably helpful to think of an exanple. So, for instance, let’'s
tal k about famlial polyposis predictive testing, where there is an

i ntervention, where the positive predictive value is pretty high if you
had a rmutation in APC and where the intervention may, in fact, be
fairly drastic because it’'s a colectony, but | think you would stil

say on your |ast category there, significant potential for harm
conpared to the benefit. It is probably not going to trigger that
either. So, that would be an argunment that that is the kind of test,
whi ch could make it through the whole schene and still get bumnped to
the left here, to Scrutiny Level 1, whereas, if you didn't have those
opportunities to go through those three check offs, everything would
end up over in Scrutiny Level 2.

I woul d say, again, being concerned, we don't want to choke
the FDA systemwith tests that maybe we are nore confortable with
because of the criteria just nmentioned, and have them instead, focus
on the things we are not so confortable with. It would be good to have
that option of having such a test end up on Scrutiny Level 1 side.

O hers may advocate that we should carry that argunment even further and

in those |ast three. But I think "or" is

have an "and" instead of "or

the right answer.
DR. BURKE: Ckay.

DR. KHOURY: Francis, the answer to the fanilial polyposis,

it goes to "no" because its treatnent is proven. It has a high PPV and
there is no significant potential harm

DR. COLLINS: Assum ng that you woul d do maybe nore than
4,000, for the sake of argunent here, |I'’mnot sure that is right.

DR KHOURY: If we just say predictive for the sake of the



argunent and don't use any of these other criteria because these other
criteria, especially when we get down to significant potential harm
nmedi cal and social, will require a lot of discussion

Let's say for the sake of the argunent, we just use the

si mpl e schene of volunme, popul ation based yes/no, and predictive

yes/no. |s there any evidence or can people think about whether that
very sinmply classification will overwhel mthe FDA system | can't
thi nk so, but nmaybe people will disagree with nme, that nost predictive

tests today have either a |low predictive value or treatnents that are

still in the sort of proven/unproven or have sone potential harm

So, | think the answer to one of these three questions is
going to be yes, nost likely. So it will automatically bunp it into
hi gh.

DR. COLLINS: If | can just respond, | think that is
probably true. You could al so say another exanple would be
henochromatosis testing in a fanily where the di sease has al ready
occurred. Not popul ation screening, but where you are |ooking at a
sibling to see whether, in fact, they are also affected. | don't know
what the volune is for that, but | suspect it is getting up there,
4,000 by now.

So, that would be also one that | think nost of us would
feel pretty confortable not going to Level 2 scrutiny yet if you
proposed that everything is predictive and it ends up in that category,
you force that. | guess | like to be forward | ooking here and i magi ne
that we should not set up a systemthat is predicated on current
i gnorance, but is actually prepared for future elimnmination. One hopes
that will cone.

DR. BURKE: Actually, let ne just say that | think there
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actually will be some discussion about what is predictive or diagnostic
because in those exanples -- in the FAP exanple, for sure, | think
there are some people that would say the genetic test is diagnostic in
a famly with a known nutation

So that is also another out for making sure that we don't
overwhel mthe system

DR. W NN-DEEN: My exanple was the three predictive
thronmbol ytic mutations - Factor V |eiden, the prothronbin nutation. |If
you took any one or the conbination of those three predispositions of
possi bl e thronbol ytic events, we would say those were probably
predictive tests and, yet, | think probably even in sumyou woul d say
that all of themcould be Scrutiny Level 1. So, | think there will be
exanpl es where you wouldn't want to just throw all predictive tests
over into Scrutiny Level 2.

DR. KHOURY: But don't they have |ow predictive val ue even
in conmbination? |’'mnot sure what eh intervention would be -- should
you give anticoagul ation or ask wonen to stop oral contraceptive? Even
with that exanple, you will answer "yes" to at |east one of these three
guesti ons.

DR. BURKE: And | think there might be an inportant
di stinction between using a thronbolytic panel in someone who has had a
t hr omboenbol i sm at a young age versus soneone, say a healthy young
woman who wants to know before she --

DR. WNN-DEEN:. | was thinking of the 20-year-old wonman
debating oral contraceptives, should every woman before they go on ora
contraceptives have this screening, which would definitely put it in a
hi gh test vol unme kind of node.

DR. BURKE: Right, but I think you could argue that this
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m ght be a useful exanple to discuss because putting asi de what woul d
overwhel mthe system it seens to nme you nmight well argue that should
be higher scrutiny at least at the level of ensuring that the pre-test
information that is provided has all the nessiness of the information
init, you know those people who understand the linmtations of the
test.

DR WATSON: | think the likelihood is that at the tine
when they predict a test is likely to cone for review, but -- inagine
if Factor V leiden testing had cone for review at the time we all began
testing for it, I don't think the issues you nentioned would really
cone into play. What you probably want is the things that triggered
review for Scrutiny Level 2, pretty early in that devel opnental pathway
that Francis described, but then in Scrutiny Level 2, what know edge
about that test that takes you back to Scrutiny Level 1 so that you
don't leave it stuck there forever.

DR. BURKE: And what do you do at Scrutiny Level 2? 1Isn't
that also inplicit?

DR. WATSON: Oh, yes, because | think there is a |ot of
information collection to facilitate the transition back to 1

MS. UHLMANN: | like this nodel because |I think it is
getting nore sinplified and that is what we need given the task at
hand.

I think that the issue that | amstruggling with a bit is
t he whol e issue of predictive testing and | agree, we don't want to
make every predictive test a Scrutiny Level 2.

So, | was wondering if the division, though, becones that
Scrutiny Level 1 is the predictive test that do have known treatnent,

which is consistent with the FAP exanple. But then the question



becomes what about sonething with HNPCC, where that is just not as good
a test.

| think sonme of that comes in maybe in the pre-test and the
post-test counseling because with their HNPCC, | would say that you
have the treatnment avail able and that would push that into a Scrutiny
Level 1 category, but because of the fact that you are m ssing 40
percent of the nutations in known famlies, does that make it Scrutiny
Level 27

I mean, | throw that out for consideration

DR. BURKE: Well, it certainly limts the positive
predictive value. So, you capture it by our criterion

M5. BOLDT: | just want to throw out consideration for
early chil dhood testing, too, and where we should consider that with
the schematic?

DR. BURKE: So, actually, that raises also, | think, the
guestion of prenatal. 1In other words, we said population testing
automatically triggers high scrutiny. Should proposed chil dhood
testing and/or prenatal testing do the sane?

DR. COLLINS: Does chil dhood testing fall into your
category of significant medical and/or social risk and so is it covered
already? | amnot sure where to fit it.

DR. BURKE: | think significant risk is yet to be fully
defined. So, we could define it as testing occurring before 18 and we
could do the sanme with prenatal as well. M sense of the issue with
prenatal is that there is a different threshold for predictive value in
prenatal. Wen you have a test that you are thinking of using with
prenatal, there really is a standard of predictive value that is

virtually higher than al nbst any other testing situation and you want
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to be sure that that is there. Now, | think that is so ingrained in
how we do business, so to speak, that generally you don't see tests

of fered for prenatal diagnosis unless they are neeting that standard.

| am not sure that neans it shouldn't have the scrutiny to be sure that
it neets that standard.

DR BOUGHVAN: | want to nake sure that we first of al
aren't nixing apples and oranges here and that we understand it and
rem nd ourselves that scrutiny |evel and ampunt of information are two
different issues. Scrutiny Level 1 in a streanlined process can stil
demand a certain anount of information, disclainer, disclosure, certain
ki nds of caveat as can Scrutiny Level 2. By saying sonething needs to
be at a higher scrutiny level, what we are saying is that there are
i ssues that need to be nore fully and broadly discussed in the context
in which this information is being presented for approval.

W have to be careful -- | amnot sure, Mke, if sonething
that went through and got approved on Scrutiny Level 2 ever slides back
to Scrutiny Level 1. Scrutiny Level 2 can still end up with an
approval, given those caveats. It nmay or may not every have to cone
back t hrough certainly for the sane intended use, unless there are
maj or changes or --

DR. WATSON: But it depends on how you -- | nean, if you
are reviewing this on a lab by Iab basis, it may change as know edge
accrues.

DR. BOUGHMAN: That is right and the last point | wanted to
make was | hope we don't get so bogged down in this group with sone of
the what ifs and details of this that we don't recognize the amazing
progress has been nade here, what was a real mixture of major issues.

In that sanme context, given the conments that you nmade when in ny mnind,



one of the things that we have done is reninded everybody t hat
popul ati on-based genetic testing has societal inplications that are not
available in the others. So, at first thought, that is one of the
maj or reasons that that one gets kicked out. So, it is in there at the
top and it is back in there at the bottom for others.

DR. BURKE: | just want to followup on one thing you said,
Joann, and that is we want to be very clear that we expect there to be
atenplate that is met for providing information prior to the use of
testing guiding its appropriate use and for reporting test results in a
way that makes them very understandable to the average clinician. |
woul d think that would be the kind of standards we are after in either
| evel scrutiny.

It seems to nme that by defining that, | sense that we have
reached a confort level, that that has solved a [ot of concerns that
peopl e have about genetic testing, so that when we get to Scrutiny
Level 2, that is not where that kicks in. That kicked in fromthe
begi nning, but in Scrutiny Level 2, it seenms to me there are two things
that are happening. | recognize we haven't fully talked this through
but one thing that is happening is that there are enough caveats about

the test that we are very concerned about how that information is

present ed

But the other thing is that at least there is a
consi deration that sonmething additional to that should occur. It may
be that certain things will go to Scrutiny Level 2 and all that needs

to happen is that the informati on needs to be appropriate. But | think
we have said all along that there are going to be sone tests, maybe a
smal | nunber, where there is a societal concern that data collection go

forward in some form or another
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As we nentioned the adverse consequences of testing m ght
mean we m ght want special procedures for informed consent. Maybe
there are other things. So, it seens to nme the inplications of
Scrutiny Level 2 are twofold. One is sort of enough concern about the
i nformation about the tests that there is an extra |level of review
about what is said about it, what information comes with it and that it
is at least a consideration of additional circunstances.

DR. COLLINS: There is one element of Scrutiny Level 2 that
| didn't hear you say and that is the possibility that the review w ||
conclude that this test is not appropriate for marketing. Right? So,
it is not just a review of the information to deci de whether they had
it right. You could imagine situations where the information was
right; namely, this test has no clinical validity or utility and you
woul d decide this is not one for marketing, even though the infornmation
was accurately described. So, | assune that is intrinsic to what you
are describing as far as Level 2, but there is a yes/no quality there.

DR BURKE: Yes, | think that is true of both levels, isn't
it? Scrutiny Level 2 says either not released or released with the
following. Scrutiny Level 1 is not released but to Scrutiny Level 2 or
rel eased/ not released or, bunped to Scrutiny Level 2.

DR. KHOURY: What we have here is amazing. Ohers might
|l ook at t as regression, but | think this is progress. Scrutiny Levels
1 and 2 share a lot in comon, nore than we think because if this
tenpl ate of presenting the data comes in and there is an initial
process that puts it very quickly in one or the other boxes, but that,
tone, is a mpjor deal. |If we can get that truth in marketing using
sone pre-approved criteria, professional organizations and industry and

consuners and everybody working in governnent works on together, it
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seens to ne the major difference for the higher test scrutiny |evel
froma public health perspective is that the tradeoff of allow ng
certain tests to be used, knowing that they are still far from being
i nperfect, that will allow that additional data collection to be used
for future and prospective settings that will be required -- | don't
know how it is going to be used -- that will allowthe ultimte
validation in the long run

So, | think that data collection piece is the centra
conponent that should be there. But having said that, | don't think we
need to throw out the content of data collection from Scrutiny Level 1
and because data will continue to be collected by CLIA as a genetic
testing process. So, data is here in all of this, but in terns of
priorities for spending either private or public health dollars will
definitely go into Scrutiny Level 2, especially for big popul ation-
based testing which you had on the previous slide.

DR. BURKE: So, the kind of data collection that is maybe
likely to come in Scrutiny Level 1 is nmore routine surveillance stuff;
whereas, Level 2 might be targeted projects.

DR. KHOURY: NI Htype projects, public/private partnership.

MR H LLBACK: | amsorry | mssed a few minutes of this.
This looks pretty interesting to me. | guess what ny reaction is that
in both cases standards are going to be set for what data needs to be
| ooked at and the real difference is who |ooks at that data and the
fact that there may be sonmewhat nore data involved in Level 2 than
Level 1, but | would hope that the consortium or whatever would help
FDA and industry and academ a and everyone el se would also help with
the definition of what ought to be | ooked at in Level 2.

But it seems to ne it is a sinmlar process. It is only a



guestion of who does the heavy lifting in the process in ternms of the
review and Level 2 kicks it up to a nore fornmal -- | hate to use that
word, but a nore fornmal review at FDA or a |less formal review

DR BURKE: | do want to sort of nention that we have sort
of agreed the actual content of the review process wasn't part of our
di scussion today just because of all the other things we have to sort
of figure out, but | think your point is well taken. 1In other words,
that represents an unresolved issue that will be resolved at the end of
our day that we need to reapply.

MR HI LLBACK: But | don't see that as a problem | think
what we have said all along is that if we are really primarily focusing
on making sure that there is the ability to reproduce a test, which
everybody assunes is back to our analytical entity, but it is still a
cruci al piece and that we have enough data to show there is sone
utility and enough utility to make it useful to the patient or
physi cian and that we are presenting a transparent picture of the
pl uses and mi nuses of how this test night be used, we are basically
saying the requirements for the two categories may be simlar just nore
data and a review by a nore formal body in Level 2.

To ne, that has quite a bit of logic toit. So I think
that is a pretty appropriate process.

DR. COLLINS: Can you put your flow sheet back up since it

DR. BURKE: Everybody has got a copy of it, | think.

DR COLLINS: | just wanted to raise the issue of carrier
testing and where it falls out here. Presumably if you are talking
about carrier testing in the context of a famly history, not

popul ati on-based, and if it were a relatively comon di sorder, you
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could imagine it wouldn't be an orphan test. So, it would cone down
fromthe top there and end up in your box that is marked predictive
because certainly carrier testing is not diagnostic of an illness. It
is predictive of the risk, not to that individual but to their

of f spri ng.

Here, again, | think there is a good reason why not to
automatically then bunp that to Scrutiny Level 2 because | think there
will be plenty of carrier tests for recessive disorders that are highly
penetrant for which therefore positive predictive value is high. Maybe
our words ought to be chosen a little nore carefully here in terns of
treatment, unproven or nonexistent, | think here is an intervention
that would be potentially of interest to sone parents. Maybe that
woul d be the substitution there for treatnent.

So, getting at the significant potential for harm non-
medi cal or social, well, again, you have to decide how that applied in
a particular circunmstance. Again, if you are tal king about the whol e
category of carrier testing for recessive disorders, | think I am going
to argue once again that those last three categories are good to

consi der individually once you get down to predictive and the answer is

"yes," then you ought to | ook at those three. |If any one of themare
"yes, they go to the right. |If none of themare "yes," you go to the
left.

DR. BURKE: It seens to ne that, assunming that there is
agreenment about that around the table, that might be a kind of exanple
that we would want to include to illustrate what we are tal ki ng about.
So, for exanple, a carrier test for an autosomal recessive disease that
is highly penetrant, that is not being proposed for popul ation

screeni ng, would be an exanple of a test that we would expect in this
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par adi gm woul d go to Scrutiny Level 1

DR. CHARACHE: This is sonmething | just think we have to be
sure is being renenbered, not necessarily addressed right now, but with
t hat whol e di agram we are speaking of the subject as though we are
tal ki ng about tests, but we are really not. W are talking about
di seases or genetic nodifications.

What | mean by that is that if you tal k about a given,
whether it is say fanmilial adenomatous polyposis, that is not a single
test. The test that is being done at Hopkins is fairly different from
the test that is being done in Lab Corps, totally different. So that
in fact we have got a lot of tests here.

So, we are going to have to think, as we think how to
i npl enent this, that each one of these entities may represent about a
thousand tests if it is done in a thousand |abs and that has to be
built in to how we construct the oversight.

DR VOELKERDING | just wanted to return to your Scrutiny
Level 1 and 2 and Elliott touched on this point. | would assune that
in Level 1, you would put standards set in consultation for
prof essi onal organizations. | would perhaps assune that that would
al so be applicable to Level 2? Just for the record of docunentation

DR. BURKE: Actually, | think that is a point that is very
conpati ble with what was just said, that we assune that these are very
conpar abl e processes, but | think that is a good point. Let's be sure
to put that in as well.

DR. VOELKERDI NG Then ny second issue, which gets back to
an issue that was raised in the morning and | don't know if this is the
correct forumfor it, but we did try to drive at this question of -- we

have sone categorizations, some processes, but we still haven't hit



that issue of what Elliott referred to as the point of inflection; that
is, when would a test essentially be ready to come forward for either
Level 1 or Level 2 scrutiny and that may not be what we are here to
address today. But | just at |east wanted to raise that again as an

i ssue, which, again m ght be sonething when a new genetic discovery is
found out.

The question is when will people start bringing things
forward and getting sone feedback, perhaps even fromthe FDA and ot her
consul tative groups about, well, okay, it is sort of time that it is
okay to bring this stuff forward for review.

DR. BURKE: Let's nmake sure to note that. | have got three
peopl e to nake coments, but let's be sure to conme back to that because
I think that is an issue that has come up.

DR KOENIG | have two coments and they are not rel ated
and the first in a way, to follow up again on this of what the 4,000
per year actually neans and how that is determined or ascertained.
Steve, can you say sonet hing about how FDA does that, because | am
unconfortable having it be our very first threshold if | have no idea
how it really works.

If that is literally at the point that 4,000 tests are done
and then, of course, how you know and keep track of those kinds of
t hi ngs.

DR GUTMAN: Yes. W have very little experience. W have
only had a single HDE and the case was one where the product
manuf acturer was in the roomand was involved in the review of it, some
clotting tests and it was clear it was being used for conpassionate use
and they were at nobst a couple of hundred cases a year. It was a no-

br ai ner.
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| presume, although | haven't thought this out at all, that
t he nmechani sm for understandi ng vol umes would be that it is part of
what ever program you put in place, you probably would need to have
registration and listing of these tests and you would track vol une
t hrough registration and listing. You would be able to track over tine
if a particular test becane hot and went from 300 to 25, 000.

| don't know of another nechanism | guess you could al so
survey the literature, survey the Internet, talk to experts in the
field, but without registration and listing, | actually don't know how
you guys shoul d know whi ch ones are 3,800 versus 5, 000.

DR. BURKE: | would be really interested in hearing from
t he professional organizations on this. | nean, we agree four thousand
may or may not be the right number, but would it be viable? Wuld it
be possible, doable to set a nunber and figure out what is belowit and
what is above it, roughly speaki ng?

DR KOENNFG Can | just add to that question, though? Are
we tal ki ng about the eventual, potential market overall or are we
tal ki ng about a threshold of tests already done?

DR BURKE: It seenms to ne it has to be the nunmber of tests
bei ng done at the tine.

DR. GUTMAN:. It is volunme per year. | nean, again, you can
make any reconmendati on. You can change the nunber to 3,000, 3 million
over two years. You can do whatever you want.

| just pulled this out of the HDE reg. God only knows how
they actually created that number.

DR. BURKE: But | think, Barbara, for the concern you are
getting at, it mght well be that what the initial discussion, if the

test is being offered and not com ng for review because it is under,
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that there may need to be some assurance that it is expected to stay
under for x nunber of years to cone.
DR. KOENIG Right, because otherw se there are two

different things. There are tests that start small and then there are

tests for orphan diseases. | don't think they are always the sane
thing. But the volume is going to be small initially for both kinds of
tests.

| wanted to also try and put the multiplex step into this.

DR. BURKE: Okay. Actually what | would like to do is hear
alittle discussion about that and then have Judy and Wendy conment and
then come back to multiplex if that is okay.

DR LEWS: M comment was al so on the same subject and
part of what | was trying to sort out in -— | don't know enough about
it to be educated but | ama little bit concerned about is there any
reason why any of these orphan tests or any of the |ow volume tests
m ght require higher scrutiny because it would seemto ne that tests
that have the | owest volunme are the ones where there aren't as many
| abs doing them There isn't as nuch interrater reliability, for |ack
of a better term and are there any of those tests that m ght require
hi gher scrutiny because patients really need nore protection

So, | don't knowif it is the nunber alone that is the
issue or are there other factors that we need to look at in terns of
t he orphan di seases, to nake sure that the tests continue to exist, but
to make sure that there is sufficient protection that people are
getting good information about the test.

DR. BURKE: | think we are raising a crucial issue.

DR BOUGHVAN:. It is nuch, nuch nore than a nunber. W are

actual ly tal king about, if you will, a culture change or mi ndset change
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in the part of the laboratory -- the whole comunity that is not used
to, in fact, going through putting forward this process.

The whol e FDA approval process is sonething that a conpany
seeks when it has a new device. They want it to be FDA approved. They
want it to have gone through this process and have the Good
Housekeepi ng Seal of Approval on it.

In fact, that is not the paradigmthat we have been
operating under in genetic testing. But what we are tal king about here
is that sonebody who would want to put forward their test because they
really believe even though | amonly doing 1,500 now, that, in fact,
this is going to be done everywhere, then, in fact, it is inportant to
get into this process and get that stanp of approval for the test as it
is going forward and the details of the process of course are going to
have to be worked out in exactly that point.

But remenber that back to Francis's big chart, you go from
IRB into this category. So, in fact, that is where | would say that
the patient protection would be, that if, in fact, it goes get kicked
out because it is an orphan or the very |ow volune, that that, once
agai n, doesn't nean that there would not be a caveat or an assunption
associated with that that a small nunber of people or a certain anmpunt
of information in going with it.

DR LEWS: So, | would be confortable knowing that this
small test -- the test for the orphan di seases, that there is sone kind
of oversight, that it is the IRB rather than FDA, that there is
oversi ght sonewhere

DR. W NN-DEEN: M thought on the orphan category is that
what we really need to establish for these orphans is some kinds of

centers for excellence category or stanp of approval or whatever we
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want to call it, where |labs that are offering these rare disease
testing, that naybe we need a CDC-conpiled directory of labs if the
exi sting set of volunteer directories aren't sufficient.

So that people who need that testing would know not only
that this lab offers it, but that they have some kind of stamp of
approval on their process. And it may be that the only stanp of
approval is that you go through. They have an I RB, they have fact
sheets, whatever really mnimmthings that we require, you don't have
to go to the FDA for that.

M5. UHLMANN: | just have a couple of points. | was
| ooking at the Scrutiny Level 1 and the Scrutiny Level 2 and | just
wanted to say we should take the question nmark out of data collection
for Scrutiny Level 1 because |I think it has been shown over tinme that
tests may initially be | ow oversight, but actually may become Scrutiny
Level 2 over the years. | think we have seen that with a nunber of
tests.

Al so, the SACGT has set as one of its overarching
principles, the involvenent of the consumers. So, | think that that
voi ce needs to be heard also in the standard setting in consultation
wi th professional organizations, that consunmers need to be there as
wel |

I look at carrier testing as also being a subset, in sone
ways, of the popul ation-based. It is also not just for autosomal
recessive conditions, but for X-linked recessive conditions as well. |
am not sure where we want to go with the preinplantation and prenatal -
- where these boxes go, but that is sonething that should al so be
considered in terns of a higher |level of scrutiny.

DR. MARTIN | just wanted to comnment on the question about
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test volune and the various types of tests being done. There are a
couple of ways to do that. Steven nentioned the devel opnent of a
registry for collecting that information. Also, out of our group in
the public health practice programoffice, we do a survey about once
every four years of laboratories, on laboratory testing in general and
it is a sanpling. So, we have to consider some other nmethod to do
this, but there is a possibility of piggybacking it in a sense on that
survey to collect that information if the resources were there to do

it.

MR HI LLBACK: | think what we need to renmenber is that we
have two escal ati ng systens, both that went together, | think, pretty
well. One is the one that Francis drew that talks about whatever we

call those various phases, one phase that is governed by IRB. One that
is governed by IRB plus CLIA. Renenber that CLIA and honme brew today,
which, in effect, you are still in in home brewin that |evel, requires
that you know what you are doing the test for and it requires this

i nformation.

There is just no outside external formal review of that.
What we have added is then another escal ation that once you nmove beyond
t hat phase, whatever we call it, into the next phase, you then have a
formal review and we have two levels of formal review of the
informati on and of the utility of the test, Level 1 and Level 2 of this
scrutiny.

But up until then, it isn't like you are operating with no
control, no overview, no oversight at all or operating in the system
that we have today, which a lot of us believe worked pretty darn well
anyway and what we are really saying is that some crossover point, we

then add a formal, external step, which is what has bothered | ots of
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people is that it has always just been the |abs saying, oh, we are
ready to go to the next step, whether that is a university lab or NIH
lab or a conmercial |ab

Now, we are saying, well, no, soneone else has to help you
say that and it could be CLIA helping say that or it could be FDA
hel pi ng say that.

But sonmebody does. So, | don't think you want to assume
that there is nothing and then all of the sudden we get to this point
because that isn't accurate. And | think it does escal ate sort of
appropriately as things nmove through this continuumof both time and
t hese ot her neasures we used.

DR CHARACHE: If | have now introduced a test which is | ow
vol ume and then takes off, does that nean | now have to step back and
have ny original test reviewed at the Level 2 level or does it just
nmean t hat everybody el se who wants to introduce the test now that | am
over 4,000, has to go through Level 2.

Now, that also raises a very key issue, which is what about
the bad tests that are already on the market. |If we are going to start
t hi nki ng about Levels 1 and 2, we really have to think about sone of
the junk that is out there.

DR. VOELKERDI NG One thing that hasn't been di scussed
today is that -- and | know many of you are aware, is that the CLIAC
has a notice of intent for formation of a new genetic specialty under
their review and if some of the recommendati ons of CLIAC include sort
of what | would call a beefing up of the requirements for pre- and
post-anal ytical information associated with tests. So, in this interim
phase where a test we are referring to is | ow volume or orphan, given

that | assune that to sone degree there will be sone increased review
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by CLIAC on coming, that will add sone additional assurances in that
real m

Secondarily with regards to nunbers of tests that are
performed, as far as | know, we really don't have, other than what Bob
has alluded to with the CDC, the professional organizations probably
don't have the kind of survey information that you would actually like
to have in hand. There is sone information via CAP proficiency
testing, but real survey data on nunbers of tests being done is
sonmething we really don't have.

| would nake an estimate, just as a baroneter to think
about, if you look at Factor V Leiden testing, | would probably nake an
assunption that somewhere between a hundred and a hundred fifty
t housand Lei den tests are being perfornmed per year right nowin the
United States, just to give you a kind of a ball park is what | would
assune.

DR. BURKE: | just wanted to capture sone things that I
t hi nk have cone forward fromthe discussion. First of all, on the
di agram that you have, you may want to note a correction here or at
| east sonething that wasn't clear when | first drewit. That is if the

test volune is less than 4,000 a year, it doesn't trigger Scrutiny

Level 1. It actually triggers no FDA review
That is just what we have been tal king about here. | think
what | have heard the discussion saying is -- so, what we are saying is

first you figure test volume at a certain level, and | amnot sure we
have conpl eted the di scussi on about whether that is feasible, but we
want some neasure that is at |east conparable to that. |If it is bel ow
a certain level, there is not going to be an FDA revi ew.

There is, of course, going to be CLIA supervision and in



terns of the comment that was nmade about centers of excellence, | just
want to capture -- maybe there is sonething else. For exanple, a test
of ferer perhaps had to subnmit paperwork that says this is why we are
not going for FDA review and this is what we are doing and it m ght be
that over time we want to develop a nmechanismthat permits folks
of fering those kinds of tests, sone sort of organizational structure to
be part of, that ensures good information, delivery and so on

The other things that are here, | think, are just things
that capture our discussion, which is that we said predictive if "yes,"
then triggered this kind of evaluation. So, | think these are
different.

DR. KHOURY: | guess one of the things we have been

recogni zi ng nore and nore, especially hearing Pat's coments about al

of this is that this is -- this schema, while it is workable, is in
initial process of going through the bottleneck, if you will, of
initial review \What is going to happen is that there will be a | ot of
post - market kind of information that will cone that will nake things

nove across the different boxes, things that are under 4,000 per year
nm ght nove to anot her box.

Thi ngs not popul ati on- based may become popul ati on-based, et
cetera. What this underscores in nmy mind is the need for ongoing
surveill ance or data collection, both phase 1 and phase 2, across the
board and this is sort of the kind of efforts that CDC and the states
have done in many other settings. | mean, we collect data on
i nfectious di seases. W collect data on all kinds of things to help
the policy and the regul ation process to protect public health.

The point that Bob Martin raised earlier is that there is

an existing systemto collect some information on lab tests, although
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it is not geared toward genetic tests and it only occurs once every
four years. But it is an inportant systemthat exists and it can be
very useful to be beefed up and eval uate vol une and the inpact of
testing so that things can be classified accordingly. W can work with
states. New York is a prime exanple to nake sure that this data can be
captured. So, it cones back to nmy point about the two types of data,
the data on the genetic testing process, which captures the vol une,
captures the pre-analytic and post-anal ytic phase and then as nore data
gets captured on the paraneters of the test, that would be hel pful for
consortia through NIH or CDC-funded research or private nmoney com ng

t oget her.

To ne, this initial phase has to be tied intimately with a
process of data collection across the board. Oherwi se, we will be
stuck with a systemthat we can't inplenment, but won't know its inpact,
especially as time nmoves on and things will change invariably even
within the year for each test or each use of a test.

DR. BURKE: | also want to conment that our goal here is to
conme up with a test classification scheme. | don't want to shortcut
any el enent of the discussion but | don't think we can work out every
detail. So, for exanple, if we are confortable saying that there is an
initial evaluation that ought to be based on test volune in order to
treat tests that are used relatively little in a different way, yet we
recogni ze there may be both technical and other difficulties as to how
you define that, | think we may have done our work in that regard in
getting to the test classification schene.

DR. COLLINS: | have two commrents but they are connect ed.
One is sort of a semantic one. | guess | am bothered by your issue of

no FDA review for the | ow volune tests for two reasons. One is we are
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on record as saying all genetic tests should undergo sonme |evel of FDA
review and this sort of goes counter to that, but also | think several
peopl e have said there nmight be | ow volunme tests that we woul d have
concerns about and you woul dn't want them exenpted in this sort of --
they are conpletely off the table kind of arrow as you have currently
got there.

| think this all fits in with Scrutiny Level 1 being a
relatively low level of review Mybe this is 1A or 1.1, as opposed to
1.5 or something like that. But | think it still for our own interna
consi stency woul d invol ve FDA having a quick look at this. So, that if
we take that away, we may not be able to get it back

DR. BURKE: | know you have got another point to make, but
why don't we talk a little bit nore about this because this is very
i nportant in our global schene. W probably want to tal k then about
whet her as we are envisioning Scrutiny Level 1, it makes sense to just
fairly automatically put anything that is |ow volune into the Scrutiny
Level 1 box, because bear in nmind that we have said Scrutiny Level 1
has these characteristics, streanlined, standards, consultation, blah
bl ah, bl ah, and can include bunmping to Scrutiny Level 2.

So, certainly, Francis's point would be well-taken. [If we
are confortable that Scrutiny Level 1 is a pretty easy kind of process
for the test offerer to do. | think if we feel we need sonething even
sinmpler, then we have got to tal k about some exenpti on paperwork or
sonet hing |ike that.

DR COLLINS: Until we see it, we don't know, but | think
conceptual ly you are okay.

DR. BURKE: And conceptually we know we want Scrutiny Level

1 to be sinple. Gkay. Good. So, that changes that conpletely. That
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is, we were right the first time. Okay.

You have a second point, Francis.

DR COLLINS: It is connected to that and | think we are
spending sone tine trying to westle with it but | don't think we are
going to and that really is the issue of what to do about rare diseases
and orphan tests and | think we have come away with that by having this
arrow. That is a good thing, but there is a whole host of issues here
interms of howto keep | aboratories in business that are offering
these kinds of tests and are feeling increasingly bel eaguered about
t hat process.

| actually think maybe tonorrow when the full committee
nmeets, we night consider taking that on as a new task, a new focus,
because we have touched on it at various points and had di scussi ons and
we certainly touched on it today. But | don't think we have really
fleshed out this very inportant issue of what to do about rare diseases
and tests that are done at |ow volune, how to make sure that whatever
process we put in place doesn't just drive all of those opportunities
conpl etely away.

DR. BURKE: And | think that comes very nicely under the
headi ng of access, which we said was not our main focus today, but was
a very inportant issue to target for attention

DR. VOELKERDI NG  Actually Francis hit the issue right on
the sort of the head of the nail, which was this issue of the
consi stency of the previous | anguage in FDA revi ew and gi ven what you
have sort of revised now, does test volune really make an issue, is
test volune even relevant at this point?

If it actually goes for a quick Level 1 reviewand it is a

new genetic test, what you are saying is that it is going to a Level 1
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review, regardless, and then there is going to be a triage.

DR BURKE: If it is [ow volune.

DR VOELKERDING No, if it is any volune. |If it is any
of fering of any new genetic test. | just want to -- | am not arguing
one way or the other.

DR. BURKE: | think a new genetic test that comes in at
hi gh volume will have this evaluation occur. It depends upon what
volunme it conmes in at, right?

DR VOELKERDING | guess | still don't understand how that
relates to your statenment that all new genetic tests will be revi ewed
by the FDA.

DR. BURKE: |If | am understanding what we are saying here,
we are saying all new tests for review and the first branch point
decision is a volume decision and by meking that, what we are doing is
we are agreeing that if it is a low volume test, it is reasonable to
start with a Level 1 review

DR VOELKERDI NG  Which is still an FDA review
BURKE: But it is still an FDA review

VOELKERDING | amjust trying to --

3 3 3

COLLINS: Level 1 and Level 2 are both FDA. Level 1 is
streamined. Level 2 is not.

DR. BURKE: Does that answer the question?

DR TUCKSON: If the |ow volune test has any of those
criteria in Level 2, doesn't that kick you down?

DR BURKE: What we haven't done -- what we have said wll
be one of the outconmes of the Scrutiny Level 1 night be that the people
| ooking at it say, no, these has got to be Level 2. But we haven't

defined what criteria m ght make themdo that. It is not going to be
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popul ation -- well, | suppose it could. Yes, we could use exactly the
same pat hway.

PARTI Cl PANT: We coul d, yes.

DR. BURKE: The problemis | think that is going to happen
all the time and then everything is Scrutiny Level 2.

DR. COLLINS: Again, |I think, when it is rare test, there
are all these other consequences that nmay be particularly inportant,
like driving the test conmpletely off the market by applying too much in
the way of oversight on a small |aboratory that is not prepared to dea
with that. That is why | think this nay be nmore than we westle with
inthe mdst of trying to deal with the majority pathways here.

I think if we sort of stop and said, okay, Scrutiny Level 1
does not nean automatically streanmlined. W have already said that.

It could also nmean, well, this particular one deserves a little nore
attention and when we get to the broader discussion about rare

di seases, which | hope the Cormittee will, we could then try to define
alittle bit nore about what the criteria would be to cause that kind
of elevation on the test.

DR. FERNHOFF: There mi ght be sone instance where even
t hough it would be | ow vol une, there would be sone absurd soci al
testing for sone absurd social reason that we would all say needs to go
to Level 2.

DR BURKE: So, it seems to ne what | understand this to be
it is probably not going to be a capturing of exactly the sanme stuff
that got you to Level 2. But it is going to sone direction that has to
occur in the -- sorry. Let nme stop here and say sone tests are goi ng
to get Level 1 scrutiny just because they are | ow volunme tests. And

others are going to get to Level 1 Scrutiny because you went through



t he pat hway and they didn't nmeet any of the criteria for Level 2.
Those are different categories. Wat | think we are saying

is that they got to Level 1 scrutiny because it was |ow volune, needs a

somewhat uni que review of -- and it probably needs to include things
that will be discussed when we di scuss access issues.
So, | think what we are marking here is that if you go to

Level 1 scrutiny because you are |low volume, there is a piece that
needs to be fleshed out, which is how do you | ook at a | ow vol unme test
and how you | ook at a |l ow volune test may include these factors but may
al so include sonme critical access issues.

DR KOENNFG Can | just interject but could we al so
actually have a category in which at that initial scrutinizing, that we
have a category of CLIA only for a certain very |ow vol ume orphan
di seases.

MR HI LLBACK: | think we ought to see how the regul ators
put all this together because Level 1 may not be all that different
from CLI A anyway. | would rather not mandate to them how they do it.

DR. BURKE: Actually in a previous discussion we have said
it might well just be having all your CLIA stuff |ooked at ahead of
tinme.

DR. CHARACHE: | think one thing | amhearing is concern
because the | ow vol une test nay not have adequate oversight, but |
think that what we are saying overall is that we can't give the sane
| evel of oversight to all genetic tests w thout clogging the system and
maki ng it inmpossible for anything to get through

So, what we are doing is using the public health approach,
which is saying we are going to address first those tests that affect

the | argest group of individuals, which is not to say that the others
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are not inportant. It is a strategy that we have to adopt to get
anyt hi ng done.

DR BURKE: | would like to at this point go back to the
poi nt that Barbara brought up earlier and that is the nmultiplex testing
and nake sure that we spend a few minutes just thinking about that. Do
you have any coments to make on that, Barbara?

DR. KOENIG Well, no, just that one obvi ous possible
strategy is just to consider when you a nultiplex test, to take the
test and categorize the nultiplex test according to the highest |evel
scrutiny piece in the package. That would be one sort of conventiona
way to do this. But then another way to think about it would be to ask
the question but is there sonmething qualitatively different about
multiplex testing that neans that you would automatically want it to
have hi gher scrutiny.

| think that is naybe what we need to discuss. For
exanpl e, one of the things that happens if we are concerned about
things like consent, it is inpossible if you have a test that has 20
t hi ngs bundl ed together, there is no way that you can have the sane
| evel of information and counseling in a neaningful way with a person
being tested or screened than you can if you are doing one test at a
tine.

So that that then creates a potential for people having a
| ower |evel of voluntariness for those tests, which they don't know
much or either they get the results that they hadn't necessarily
t hought about very nuch or planned for. So, | think those are two ways
of thinking about it and it would be interesting to hear if people have
ot her ways of thinking about it.

DR. BURKE: Before we get into this conversation, Steve,



can you is the nmultiplex or -- this is my naivete about the technol ogy
-- would it automatically qualify as a kit?

DR. GUTMAN: | think so, yes.

DR COLLINS: What if it is being done in house by some |ab
that is just basically 20 different tests on the sanme DNA sanple.

DR. WATSON: we do that. That is what nost multiplex tests

DR COLLINS: W are talking about nulti-allelic with
multiple loci and nultiple phenotypes.

DR GUTMAN: If it is not on a chip, it wouldn't be.

DR. BURKE: kay. So, we just to want to respond to sone
of these issues. Should a nmultiplex test be evaluated in terns of the
hi ghest scrutiny test on it or does it have inherently sone other
properties?

DR WNN-DEEN: | think we have to differentiate in
multiplex. There are two categories. One is one disease, nultiple
mut ati ons, which is one category for which we can do all the same kind
of counseling but on the lab scale it is a nultiplex test.

The other is where you are doing risk panel in a popul ation
like the, a risk panel that one might order for an Ashkenazi Jew sh
popul ati on or some other at-risk populations. | think we need to talk
about those in two different ways because the single disease, nultiple
nmutations in the lab, that is a lab issue and the other is nore, can we
possi bly counsel on ten different di seases and how do we handl e that.

DR. BURKE: So is everybody confortable with a nultiplex
test that is really just testing multiple different nutations?
Qoviously, there are test conplexity issues that have to do with

analytic validity, but it is not triggering other concerns.
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DR. COLLINS: W can expand that to say a test |ike HNPCC,
where you are | ooking for nutations in three or four different |oci
but they are all connected with the same phenotype. That is nore
fam liar. The counseling is sort of direct and straightforward. You
are tal king about things |ike positive predictive value, it just
happens to be |l ooking at a few nore places. | think what you are
rai sing, though, is a situation where it is nultiple phenotypes that
are being tested for as predictive.

DR. BURKE: So, we are confortable that a nultiplex test
isn'"t the dividing line. A nultiplex test that is testing for a single
di sease entity in one fashion or another doesn't trigger new and
di fferent concerns.

So, we are tal king about a panel where you m ght be -- as
Francis says, testing for nultiple different phenotypes.

MR HI LLBACK: If you have a situation where you have five
di seases you are already testing for that are all well-known, Gauche
di sease and a nunber of diseases that are comon in Ashkenazim and
then you put themaltogether in one test that you do together, are you
trying to look for a major differentiation there just because they are
done at the sane time versus done five tests independently?

DR. BURKE: Yes. It is an interesting issue.

MR, HI LLBACK: Versus SNP anal ysis, which is sort of fishing
in the ocean and hoping to catch sonething.

DR. BURKE: For the moment we will be tal king about that.

I do think you could distinguish between let's say a
carrier panel that is testing for the carrier state for nultiple
different conditions, all of which are relatively common in the

Ashkenazi Jew sh population. And that is a test that mght have a role

170



in prenatal counseling for a couple.

But it would seemto ne that that test becomes just
automatically very different if you add to that panel the APC1307K
mutation. | nean, it has become a very different kind of test with
really very conpl ex counseling issues.

MR HI LLBACK: But | don't think by being nultiplex even
when it is nultiple diseases, it doesn't automatically beconme nore
conmplex. It is a question of what is on that panel

DR. BURKE: So, what we are really tal king about is that --
| mean, it does seemto ne that we are saying multiplex testing for
di fferent phenotypes includes, at mininum some sort of evaluation of
what the clinical inplications of the different tests are.

MR HILLBACK: | think it would go to the highest |evel.
In other words, if you have a test as part of the panel by itself, you
woul d consider high scrutiny, it sucks the rest of the panel to high
scrutiny. |If all the tests that are on that panel would be | ow

scrutiny, then | don't know why the panel is any nore than | ow

scrutiny, but I amnot hung on this big time. | just think that there
is acertainlogic | like with that.
DR. BOUGHMAN: | think it may have been Barbara or Wlie

that made the coment that if you were screening for nultiple diseases,
you couldn't actually include all the sanme information as if you, in
fact, were screening

-- | amgoing to challenge that corment because if | go in and | am
screened for five different disorders because of ny ethnic background,

I think | deserve the pieces of information for all five, and it nmay be
a longer form It should be. | have been tested for five different

di sorders and | need to know sonet hing about that. | think that is the
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bal ance.

DR. BURKE: | wonder if what we are saying here is, nunber
one, that the scrutiny level is determned by the highest scrutiny test
on the panel and, nunber two, that the expectation in termnms of
information is that the sane | evel of detail is provided about each
phenot ype, as woul d have been provided if the test were done as a
si ngl e one.

MR H LLBACK: | think you are right. | think primarily we
are doing it for our own conveni ence, not because we want to do
somet hing that wouldn't short circuit the process because we are doing
a panel. So, | don't have a problemwith it. | think you are right.

DR LEWS: And then the other thing is, it seens to ne,
that while we are doing the consent for that panel, the patient would
have a right to say I want to know about four of these five and this
one that | prefer not to have the information on

DR. BURKE: So, that is part of the counseling challenge.

DR LEWS: Just because it is easier for us to do all five
at once, if for some reason sonebody doesn't want one of those tests
done, that they have the right to say "no, thank you."

MR. FERNHOFF: Just to give an exanple fromthe newborn
screening world now that nany states are struggling with is the
expansi on of tandem nmass spec, where you can test for 33, | believe,
different disorders in states, in addition to the seven or eight that
are already being tested for and states trying to informall parents
about all of these 40 or so disorders in about ten mnutes on their way
out of the hospital is a challenge. But it is happening.

It is the kind of exanple where you can -- it is one thing

telling people about PKU. It is another trying to explain all 40
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di seases, sone of which we have no idea really what the treatnment is
and et cetera. But it is happening.

DR. BURKE: And | think that in ternms of what we were just
sayi ng before, that raises a chall enge whether what we have just said,
which is that the level of information should be the same for all tests
as if each test were given individually, if doable, beyond a certain
nunber of different tests.

DR. BOUGHMAN: I n the diagnostic node, we are not talking
about carrier screening, right?

PARTI CI PANT: It is diagnostic, but it is popul ation-based.

DR. BOUGHVAN: Right. But, in fact, the pieces of
information in trying to figure out what would go on in this process,
one woul d say we are screening for these 33 and should any of these
become positive or show up as positive or need further foll ow up, then
we woul d go back, whether it is 7 or 33 that you are screening for

Carrier screening is a different kettle of fish, | believe
because, in fact, it is a different level of predictive information
that we are tal ki ng about.

DR. KHOURY: One aspect of multiplex testing, which maybe I
was asl eep when you said this before, is in relation to multiple gene
loci that has something to do with the sane di sease or ability to
intervene. |If you have, for exanple, the nethylene tetrahydrofol ate
reduct ase gene and sone others, these genes are involved in the folate
pat hway and the conbi nati on of pol ynorphi snms around these three | oci
woul d deternine who will need the folic acid pill everyday for the rest
of their lives to prevent cardiovascul ar di sease or prevent a neura
tube defect pregnancy. That is a multiplex situation sinilar to the

Factor V Leiden in conbination with a prothronbin gene and ot her genes
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inrelation to other -- a wonman should or should not ora
contraceptives.

So, this is another nultiplex and maybe you di scussed this
first and you decided this was not useful, but the point froma
scrutiny level is that this will add not only analytic conplexity but
the recal cul ati ons of the predictive penetrance. Predictive val ues
will change and will require nore data to be collected on the risks of
various diseases if you carry Gene A and variant B, C and D at the sane
time, with or without this potential exposure or intervention

I would think the conbination of testing in contrast to
what ot her people think will inprove the predictive value, if any. So
basi cal | y peopl e who have a prothronbin tetrahydrofol ate reductase gene
plus this other gene plus this other gene will probably be nore
predictive as to who will need folic acid, which is different from what
Tony Holtzman wote in the New Engl and Journal of Medicine saying how
all genetic tests will have | ow predictive value. So, this is one way
to actually the predictive value, multiplex testing along with or
wi t hout exposure. | don't know whether this belongs in our discussion,
but I amvery excited about nultiplex testing as a result of that
actual ly.

DR. BURKE: What we have said was that when you are only
testing for one phenotype that we have | ess concern about nultiplex
testing than we do when you are testing for multiple phenotypes. But
you are adding an extra point that, in fact, clearly the test
characteristics of a given multiplex test need to be considered as that
test. That test needs to be considered in terms of its predictive
val ue and may sonetinmes be enhanced.

DR. COLLINS: So, | guess | wanted to endorse the wonderfu
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i deal s here of being able to counsel adequately when we have multipl ex
testing for multiple phenotypes, but to express deep concern about

whet her those ideals are achi evable and maybe to suggest an alternative
here that nultiplex testing should, in fact, have its level of scrutiny
driven by the test, which is in the nedia the highest |evel of

scrutiny, but also a consideration about whether the nultiplexing
itself decreases the likelihood of effective informati on exchange wth
the patient about what this all neans because, let's speak
futuristically here, it is certainly possible there will be 30 or 40
predictive tests for a whole host of different phenotypes that will be
offered to lots and I ots of people of all sorts of different
backgrounds and the idea that we could actually adequately counsel each
of those peopl e about each of those 30 or 40 possi bl e phenotypes and
have them nake a truly inforned decisi on about whether they want that
test or not.

| hope that is an achievable goal but | think in many
i nstances, we will fall short of that. It does seemthat when you get
to this kind of panel testing, that has to be a real consideration
about how much scrutiny ought to -- in this kind of situation, you
nm ght want to do not only data collection on clinical utility and
validity but on what was the understanding of this information. That
is part of the process. You don't have any clinical utility if you
didn't know what the result neant.

DR. BURKE: | was wondering, in fact, particularly where we
are in the development of multiplex testing that if it is sort of an
early stage where we can see it coming, that it mght be useful for our
Conmittee to note that as a particular concern in data collection; that

is, that there is a particular need for data collection on this point



because it might ultimately be a very inportant paraneter in
determ ning the need for test scrutiny.

DR. BOUGHMAN: And | would just add that FDA and others are
al ready in discussions, Francis, on these issues and why Steve nade the
response as quickly as he did because, in fact, when you tal k about
chi p technol ogi es that would conme forward, rather than independent or
different tests done sinply because of the conveni ence of the sanple
t hey came in.

Those that would go through the full-bl own review process,
the I abeling, the inplications and so on are going to be kicked up to a
very -- the 510(k) pre-market kind of |evel, which, in fact, does
i nclude a nuch broader series of questions and data availability.

M5. UHLMANN: | was going to nake points very simlar to
Francis. | did want to point out, too, that just in ternms of our
routi ne nmedi cal care. Just |ooking at general nedical practice, you go
to a doctor. You get a blood sanple drawn. You get a urine sanple
drawn. Lots of tests are done on those sanples. So, in other words,
kind of a simlar conparison to multiplex testing being done and they
are, obviously, not inforned of the different tests that are being done
on a blood sanple and the different tests that are being done on a
urine sanple.

But the point is is that | think that multiplex testing is
goi ng to beconme standard of care. You are going to go into a doctor
and they are going to run hundreds of genetic tests on one chip. W
are not going to be able to counsel it. | nean, | could see our
sessions now -- OK, well we are now at condition #52. | think we are
certainly going to have to go to other nodels of getting inforned

consent, where patients are given brochures that sunmarize the type of
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testing that is going to be done, but the key thing that we are going
to want to be able to counsel about are the people that have the
positive results. But to able to counsel about all the conditions that
you are going to be screened for, nmany of which are rare and have | ess
of a chance is not going to be practi cal

DR. KING | guess one thing about the term"nmnultiplexing,"
| think it is a semantic term but | think there is a difference
between tests that are bundl ed together for convenience in the
| aboratory, l|ike the Ashkenazi screening of putting four or five tests
toget her versus a true multiplex testing for a phenotype or a group of
phenotypes. | think maybe the term"multiplex" should be really
reserved for those groups of tests that are being done like for the
clotting disorders or for cardiovascul ar di sease and not for just the
conveni ence of running four or five tests together at the sane tine.

PARTI Cl PANT:  Just running things in parallel versus --

DR. KING Right. And | think the other aspect is that we,
in fact, have to remenber that we have been doing genetic testing on
peopl e on a routine basis w thout counseling all the tinme, when
patients come in and they get a henpgl obin and they get a chol esterol
and they get a protein, electrophoresis and sone other clinical tests.
Those are all basically genetic tests or largely genetically driven,
much to the sanme level that we are tal king about with some of the fine
nmol ecul ar tests that we are doing.

W haven't dealt with that very well in terms of
counsel i ng, but we have in terns of education of the health care
prof essionals that deal with that kind of information.

So, | think that there are nodels of doing broad genetic

testing where we can't counsel for everything, where things are being
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tested currently and there are other ways in which the useful ness and
the reliability and the appropriate use of that information is being
dealt with in nedical communities. | think that we have to think about
t hat .

DR TUCKSON: Wlie, in addition, |I should al so nmake the
point -- | amglad you nade the point -- we need to define this
multiplex word very carefully. It is sort of made me | augh as |
t hought about until the time | was in my residency in the early
eighties, we used to order -- you wanted to work up a thyroid di sease
you just order a gigantic panel of thyroid tests. Nobody gave a darn
about all the flotsam You picked what you wanted fromit and then it
was in the early eighties when we started realizing that we needed to
order the test that we wanted to have.

So, | think it is alittle ridiculous to think that we
woul d go back to an era where you could just order 500 tests and pick
the one you want in ternms it gives you the answer you are | ooking for
| don't think that unless Elliott knows sonething about the econom es
of his business, that it is so unusual that that would be in any way
practical or cost effective.

So, | think that the kind of |anguage that Richard just
used, we need to define this termvery carefully about what we nean by
t hi s.

DR BURKE: Is it sufficient to call it a nultiplex test to
test for nultiple different nmutations, for nmultiple different
phenotypes? | actually need a little help making sure that | define
the difference between that and what you say, just bundling.

DR. WNN-DEEN: | think nultiplex is one way and pane

testing is another.



DR. BURKE: So, panel test is where we have been discussing
and where we have our concern. Ckay.

So, it seenms to nme -- yes?

DR. BOUGHMAN: Let nme ask a different question for those of
us who are trying to imagine the chips that mght cone forward. Wuld
you |l ook at an adult female chip, an adult male chip in different
categories than you woul d a cancer chip for all the different cancers
or a cancer chip that would apply --

[Mul tiple discussions.]

DR. WATSON: It sounds like the bundling is around the
popul ati on kind of issue of ethnicity or some other popul ation feature
t hat bundles a bunch of things that are pulled together --

DR. BURKE: | think we are tal king about two different
ki nds of panel tests. One kind of panel test is an ethnic or
popul ati on-based panel test. That is where you might do Canavan’'s or
Gauche’ s di sease and certain di sease nutations.

DR WATSON: CF nutati ons.

DR. BURKE: So, that would be one reason for creating a
panel and anot her reason for creating a panel really is the futuristic
one. It is the genetic report card, according to The New York Tinmes.
Right? | mean, that is the one that is eliciting our greatest concern
but we are also calling that a panel test and if | amunderstanding it,
we are suggesting that nmultiplex should be reserved for phenotype
specific tests.

I amnot sure howthe termis used now.

[Mul tiple discussions.]

Shoul d we avoid the word nultiplex because it has different

meani ngs to different people, talks about different kinds of panels?
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MR HI LLBACK: | would define them | think if you are
trying to evaluate a particular problemby testing for |ots of genes
that all relate to that one problem that is one sort of thing. |If you
have another that is oriented towards a specific group of patients that
| ooks at an array, that is a second.

Then | think the third one is the ultimate fishing trip,

which is really non-specific and not necessarily huge. It could be ten
or it could be ten thousand, but that one is not -- the other two are
her e.

[Mul tiple discussions.]

DR. WNN-DEEN: | think the other panel that is likely to
cone along and maybe it will be the first one that is actually on a
chip is your sort of pharnacogenetic, predisposition panel, where you
just get your whole SNPs and NAPs and everything el se recorded for
history so that anytinme in your future Iife that you might need a drug
that is handl ed by one of those enzynes, the physician can choose the

right one or the right dose. That is probably a pretty |lowrisk panel

but it is still a panel of multiple things with multiple intended uses.
DR. BURKE: | just want to be clear that we will define the
three different kinds of panels. W will avoid the multiplex. W wll

tal k about the fact that we are | ess concerned about a panel that tests
for multiple alleles, even for multiple genes when one phenotype is
bei ng assessed but when multiple phenotypes are bei ng assessed, numnber
one, their level of scrutiny is at m nimum defined by the highest
scrutiny level test on the panel, but we also have a particular concern
about whether appropriate counseling can occur, appropriate informed
consent can occur because our expectation would be that the same |evels

of information would be provided for each test on the panel, as would
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be provided individually and that we have concerns about the need for
data to determnmine whether that is feasible.

DR. KING And the information on this point is going to
need to be reiterated in the future as we learn howto do it.

DR. BURKE: As things develop, right, and al so addressing
Miin's point, that there may actually be some panels that nmay

counsel i ng easi er because they enhance predictive val ue.

M5. UHLMANN: | just wanted to make the point, | think that
the first category there, | think really is just referring to a
nmet hodol ogy of doing a test. It is not really a panel -- that you are

|l ooking at multiple alleles to detect one condition or you are | ooking
at different gene changes that detect one di sease but the second
category | still think that if we say that it is going to be defined by
a test in the panel that has the high scrutiny, then I think by
definition that alnmost all nultiplex testing is going to becone high
scrutiny. So, again, | think we need to relook at that and consider
that multiplex testing is going to become standard, it is going to
become the nost efficient way to test for nmultiple genetic conditions
si mul t aneously and should all nultiplex testing then be high scrutiny
because that is what is going to happen if we use this definition

DR. BURKE: | haven't heard any di scussion around the
table. You are raising a practical concern, but | haven't heard any
di scussion around the table that would say we have any rationale for
reduci ng scrutiny. In other words, if we didn't say that the scrutiny
was determi ned by the highest |evel scrutiny individual test, we would
then be saying that the way to avoid high scrutiny is to get your test
onto a nultiplex. | amnot sensing any willingness to do that.

DR KI NG Furthernore, we don't know about how to dea
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with these issues. | think they all are high scrutiny right now
because we really don't know how to deal with them

DR BURKE: G ven these concerns about information
exchange.

DR LEWS: It seenms to ne the issue is the |evel of
scrutiny for specific tests, not how nany tests are done at once. So,
if it was a nmultiplex test and there was one test that was high
scrutiny, if that test had passed approval, then is the issue the
nmet hodol ogy or is the issue the concerns around the test?

So, | think that that is a piece that needs to get sorted
out because if it is the fact that one particular condition, the test
for that condition puts it to high scrutiny, then that test is for high
scrutiny, it may be that the rest of the panel isn't. It is just that
particul ar test.

DR. CHARACHE: | think this brings us back to that initial
diagramthat we had this norning. | think the question of the
technol ogy has to be thought of separately fromthe question of the
i nportance of the test. So, we have been dealing this afternoon with
the inmportance of the test. W have to renenber the technol ogy issue
has to be brought into play.

DR. GUTMAN:.  Actually, Judy is just right on target, at
least in terms of the intraregulatory paradigmthat we apply. W see
tests bundled all the tine and, frankly, are nore than happy to
differentially treat them depending on the intended use. Obviously,
if they all have the sane intended use, they are treated in the sane
way, but if they have different intended uses off of the same platform
we woul d be happy to process themas a PMA or as a 510(k) or to exenpt

t hem dependi ng on what the frame was or what the anal yte was or, for



the sane anal yte, you woul d say, for exanple, depending on the frane,
it mght be a Class 2 or a Oass 3 product.

DR. BURKE: | guess | am hearing enough di scussion that
sounds like there may be a reason to have a special consideration pane
test for Level 2 review at this point in tinme unless they deal with a
si ngl e phenotype. | amtal king about panel tests for multiple
phenot ypes.

MR HI LLBACK: | think the tests that we do today -- |
don't even know exactly how many different disease states we are
| ooking at, but we are | ooking at seven or eight, but I think that they
are all tests that would be considered in Level 1 right now. | am not
certain of that. | would have to go check

DR. BURKE: And these are tests for multiple phenotypes.

DR KING There are different diseases, but with the tests
put together --

MR, HI LLBACK: Put together using a technology that allows
that a sinple way to do that. So, it is not separate tests for each
patient run sequentially, but it is all done concurrently.

DR. BURKE: So, we have agreed that we want to put in some
| anguage and this probably is a point for discussion or maybe just a
point to be earmarked for continuing surveillance, but we have put in a
poi nt about our concern about information exchange and counseling.

Havi ng said that, are we confortable otherwi se to say that
an appropriate working or operational approach at this point intineis
t hat panel tests should be accorded scrutiny according to the highest
scrutiny test in their panel ?

DR. KOENNG | amnot sure | amconfortable with that yet

just because | do think that the quantity issue creates a qualitative
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difference in the experience for the consunmer. So, | will just put
that --

[Mul tiple discussions.]

I amnot sure, but | think it is an enpirical question. M
hypot hesi s would be that in the situation where you are testing for 30
di fferent phenotypes at once on a particular -- the fact that you are
maki ng such a huge quantitative volune increase in the anmount of
i nformati on that needs to be tal ked about, exchanged, whatever, that
that makes a qualitative difference in the experience for the patient,
regardl ess of whether each individual test may be |l ower in scrutiny.

DR. WLLIAMS: As opposed to the actual conducting of the
testing.

DR. LEWS: The other question | would have is what is the
reason for putting all those tests on the sane panel and is there sone
ki nd of social issue, like stigmatization that might come out. For
exanmple, if you were doing panel testing for Ashkenazi Jews and they
could come out and say, if you were testing for each disease
separately, you would end up with frequencies for each di sease, but if
you were doing the panel testing, you could then say X percent of
Ashkenazi Jews have genetic--, it would be real easy to make sone
statements that mght |ook |like they had sone eugenic inplications.
woul d want to make really sure that if |ooking at the reason why we
were bundling the tests --

MR HI LLBACK: Who is going to make that statement?

DR LEWS: | don't know the answer to that, but | have
read lots of interesting research that people come out and say crazy
t hi ngs.

MR HI LLBACK: Well, but that is not --



DR. BURKE: Let ne propose an approach to this. First of
all, we have got to sort of figure out what to bring to the Conmittee
tomorrow norning and | think this is one of the things that we m ght
have to identify as not fully resolved. | think what we are saying is
that a panel test that tests for multiple alleles even in nultiple
genes for a single phenotype does not trigger additional concerns
beyond what the genetic test would trigger to begin wth.

But a panel test that tests for multiple different
phenotypes is a nore conplicated entity because we can i magi ne
circunmstances in which it would not trigger additional concerns. It
m ght easily go into Level 1 scrutiny and we can inmagi ne circunstances
in which it would not by virtue of its panel nature, not by virtue of
the individual tests. | think perhaps the proper thing to do right now
woul d be to identify this as an issue that isn't fully worked out, but
to identify it as an issue that we think is possible to work out.

In other words, | am guessing that there is sonething
addi ti onal about panel tests that needs to be added that helps us to
figure out what goes to Scrutiny Level 1 and what goes to Scrutiny
Level 2.

MR, HI LLBACK: Renenber in both scrutiny levels, we have an
assunption that the | aboratory doing the test is going to present the
pre- and post-information and that is consistent through both | evels of
scrutiny. So, instead of presupposing that by doing a bunch of tests
together, they are going to do a bad job, you review the information as
presented. |If they do a bad job, it is going to get kicked to Level 2
or they are going to be told to go back and fix your package if you
want to get it approved.

So, | don't think you should assune that it can't be done
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and, therefore, will make it automatically a 2. You make sure that
they follow the rules. The rules are you need to counsel people for
each of these tests that you are doing. The fact that you do them
altogether is no different than doing ten of themindependently, not
mul ti pl exed, and saying | amgoing to report on all ten independently.
There is no difference.

DR. KING | guess | would agree with that, but | think
agree with what Barbara is saying and our experience in the Ashkenazi
popul ation is going to be different fromlooking at 30 di fferent genes
in just sonebody that comes into the clinic. W have a different
driven popul ation, a different |evel of education, different interests,
di fferent backgrounds. | think that there is sonething about
multiplexing in that circunstance that makes it qualitatively different
than just doing each test individually at the tine.

MR HI LLBACK: But there is still the requirenent to say
this is what we are going to talk about before the test and what we are
going to talk about after the test and either it is adequate or it
isn't, whether you have multiplexed or not. | think we are getting the
multiplexing in the way of the fundanental issue. Are we telling
peopl e the right things?

DR. BURKE: Yes, Elliott, |I actually don't think there is
di sagreenment and | think if we had another two or three hours, we could
nail this one. But the point | want to make is it is interesting that
you are saying 10 tests and Barbara is saying 30 and | think that
mght, in fact, be the dividing line. Once you have got 30 tests, it
is too many and -- but | think probably it is an enmpirical point. So,
| think what we are really doing is we are saying --

DR. TUCKSON: | think you are right. W will leave it



unresol ved, but | think one of the things that we will need in the next
time we look at this, it will be sone sense of, again, the econonics of
this, the reason being is that | just cannot inmagine, especially with
the access issues we are concerned about now with the escal ation of
health care costs now, with the escal ati on of pharmaceutical costs now,
I think you are tal king about sonething very different about sonebody
ordering one test, two tests or three tests and having sonebody to pay
for that versus getting a panel back where you get 40 answers back. |
nmean, these are considerably different [evels of information and it
cannot be, | think, in practical real world ternms | ooked at as, well,
do you want us to run one test or 40 tests in a row

They aren't going to order 40 tests in a row because they
don't have that kind of noney, but if you get 40 tests back on one
dine, all bundled as a cost, that is a considerable different |evel of
information with the potential for interrel ationshi ps between that
i nformati on that changed the nature of the discussion

| think Barbara is absolutely right. That changed the
nature of the debate because you cannot sit at this table and predict
the interrel ati onship between information that is nultiplied 40 tines
versus one or two times. It is just unknowable and that, | think
throws it automatically into a different |evel of discussion

DR FERNHOFF: | think it is inportant we define pane
testing just the concept, but again just to specify panel testing for
di agnostic, for the newborn screening panel, testing for carrier
screening, which is often on an ethnic basis and then panel testing for
predictive testing, the report card. Those three are all panel tests,
but they are ained at different areas. W should just be clear about

it.
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DR. BURKE: Yes, that is helpful. | think what we will be
able to do is sort of lay out the conplexity of the issues, why it is
not sinple and why there clearly are sone panel tests that we expect
will readily fit into the low scrutiny and | think we have al so
identified need for enpiric research

DR. WNN-DEEN: | just wanted to make two points. One is
that | think we can probably create sone kind of a nunerical cutoff as
you were mentioning, whether it is 10 or 30 or something, sone nunber
that genetic counselors feel confortable that they could have a
reasonabl e interaction with a patient about. At what point is it
overwhel ming. The other thing to consider is that when you get into
these really high density multiplexes, that nost of these are going to
be devices that are going to go through a different FDA process. They
are not going to be hone brews from CLI A-certified | abs anynore and we
may be worrying about something where there is already a nechani sm and
ot her people worrying about it.

| know FDA is not at all sure how they are going to array-
based testing. But that is not a problemfor this Cormittee as much as
it is for how FDA is going to handle things when they get there

M5. UHLMANN: | guess the point | had is in some ways nore
of a point of clarification, but just |ooking at the Ashkenazi Jew sh
panel , that panel is for tests that are individually already well -
established. | guess that is what | looked at in terms of nultiplex
testing, that it is going to be put together after the test and
i ndi vidual |y already gone through a review process. But naybe | am
nm staken on that. It seens that what you are really then bundling is
existing tests that have already been sonehow eval uat ed.

DR. BURKE: It seens to ne in laying out the issues, we
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have to enconpass the possibility that that night not be the case, but
clearly that might be one of the reasons why a test would readily go
into Level 1.

M5. BOLDT: Wien | | ook at these panels though, we are
going to bump it into high scrutiny when we start doing this for
prenatal testing, though, and that is what | get concerned with the
liability issues and the practicality of having soneone conme in because
they are at an increased risk for triple screen or subscreen and then
having to offer an Ashkenazi Jewi sh panel and talk about the ten
different things that are available and the liability and standard of
care issues.

So, | would think that bunps it up to the highest scrutiny,
just the fact that we are doing prenatal, even if carrier testing
est abl i shes | ow scrutiny.

DR COLLINS: | would be skeptical that we could come up
with a threshold where you go above this threshold and then it kicks in
a nore conplicated situation. It is going to depend on what Kkind of
test you are talking about. | can imagine if you are | ooking at
carrier screening, the threshold night be in a very different place
than if you are |looking at predictive tests for adult onset diseases,
with or without a therapy available. | also would attach sone
skepticismto whether we are going to see kits burst forth anytine soon
to do nultiplex testing, using genetic variation

| mean, if it has been as slow as it has for sinple genetic
tests to find their way out of home brews and into kits, adnmittedly
maybe part of that was to avoid FDA oversight and we are about to take
care of that, but froma purely technical perspective, multiplex

testing on a chip is not going to be trivial. There are all kinds of
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ways to screw that up and | would actually doubt that this will end up
being a kit formfor at least five or ten years. | think this is going
to be primarily an in-house hone brew situation for quite awhile.

MR H LLBACK: | would just like to go back and say first
of all | don't know why we are trying to prejudge this. | think each

of these things, whatever it is, needs to stand on its own nerits. |

think we have built the outline of a systemtoday that will do that and
we shouldn't try to say, well, if it was me sitting there, here is how
I would push this one around that system | think we each do it a

little differently, but | think we ought to rely on the systemthat we
are creating. And there is alot -- the devil is in the details in any
system \hat we have done is create a big skeleton and not much nore.
| think until we see nore of the details, which Steve and ot her people
have the excitenent to try to put together over the near term we are
going to come back, | believe, and find some things when we see the
details we are not going to Iike and we are going to want to nmake some
ot her suggesti ons.

| don't think we can anticipate every plus and minus as we
go. | also agree with Francis. | don't think there will be |lots of
these things turning into devices real soon and it wasn't just because

we are trying to avoid FDA. The economics of it weren't there to begin

Wit h.

DR VOELKERDI NG Just because | have to leave in a few
m nutes, | was wondering if you were going to by the end of the day
readdress the issue of will it be the FDA's role in the scrutiny

process to determ ne which tests would require witten, informed
consent. | bring that up because it is also an issue that is in the

CLI AC notice of intent.



The second aspect of that is that will this evolve into the
i ssue of how to monitor conpliance, both for informed consent and it
gets at issues of post-market surveillance.

DR. BURKE: | think those are very hel pful questions at
this point. Wat | would like to do now is basically go back over --
we have got about 15 minutes and | actually think we are there.
think we are where we need to be, but what | want to do is just go over
where | think we are, make sure that we have consensus and be clear
about what we want to report.

What | am anticipating that we want to report is the schene
of different regulatory oversights that Francis showed us in his table.
So, we are going to ook at that table again. Then our definitions of
Scrutiny Levels 1 and 2 and our schenme for the process of determ ning
whet her a test goes into Scrutiny Level 1 and 2 and, hopefully, as we
do that, we can address the questions that Karl just raised.

Once we have done that, as we go, what | would like to be
doing is capturing what we have got a consensus on and what issues we
feel need further investigation or further points for discussion
kay?

So, let's look first at this schene. What this schenme says
is that we can imagi ne genetic testing occurring in four different
settings. Setting No. 1 is research and no data is returned to
patients. That is Step A

The next step is Step Bl --

DR LEWS: Can we call them1, 2, 3, 47

[Mul tiple discussions.]

DR. BURKE: W can discuss this as much as people want to.

The next stage is genetic testing is done in a research
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setting on patients who are human subjects and test results are given
back. The next stage after that, which we are calling B2 for the
monent is that a test is now conmercially available. Again, froma
clinician's point of view, it is a very straightforward di stinction
because now you can order a test without there being a research
protocol in which a patient is a human subject.

So, froma clinician's point of view that operationa
definition is very clear. Then finally, there are two stages, but it
m ght be some tests go directly to Stage C. So, | will just
i ncorporate that possibility. So, B2 is where the test is now
avail abl e, but there are still many questions around the test that
anongst other things trigger a concern with what kind of information
that doctors and patients are given about the test and also trigger a
particul ar concern with ongoing data collection to resolve
uncertainties.

Then there is the stage at which a test is approved. A

fair anpbunt is known about that test and, while there is always

interest in ongoing data collection, there are sort of major unresol ved

guestions. So, | think it is inmportant to capture that you could
i magi ne tests that go fromA to Bl to C and other tests that go A Bl,
B2 and stay in B2 for a long time. Sort of both sequences could occur

DR. BURKE: You could imagine the tests going fromA to B2.

DR. MANN: Wlie, I just have a question. | see a question

mark in A for the consent. |Is that to distinguish the kind of consent
you need?
PARTI Cl PANT:  You are not going back to patients, so --
[Mul tiple discussions.]

DR. BURKE: What sort of consent you need is really an IRB
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i ssue. You are not giving data back to patients. You may be gathering
identifiable information on identifiable subjects, in which case you
woul d need consent.

The consent woul d be determ ned by the nature of the study.
It is not actually intrinsically related to the fact that you are doing
genetic testing.

kay. So, the inportant thing about this table is that IRB
oversi ght applies to Stage A and Stage Bl and not to subsequent stages.
CLI A oversight applies to Bl, B2 and C. And FDA oversight applies to
B2 and C.

Are we all in agreement about that? | amnot going to talk
about information and informed consent issues here because | think they
actually -- 1 think when we present this table, the purpose of this
table is to show where IRB, CLIA and FDA occur. And actually we will
get to the information counseling issues in our oversight schene.

DR. KOENI G The category of tests that sort of linger in Bl
because they are orphan-1like and stay there forever, is that going to

be an issue? And do we need to think about that? That was what | was

getting at when | said the other option. |If the original scrutiny for
FDA is that perhaps some will never -- is that part of the |ow vol une?
DR BURKE: Yes. | think | would like to talk a little bit

nore about lingering in B2, as opposed to becom ng an orphan test. To

my mind, lingering in BL nmeans it stays always within research
protocol, where a person is a human subject. | don't think that
happens long term does it? | nean, at a certain point if a test stil
is being used, it is offered outside of protocol. People aren't human

subjects and at that point if it is a low volune test, it has become an

or phan test.



But please correct ne if that is an incorrect
understanding. | nean, research funding runs out. People stop
offering it as a research possibility.

DR. COLLINS: | think the plan we put in place here
actually was to make it possible for that kind of a test to nove from
Bl to B2 in this new system and FDA oversight we worried that woul dn’t
be possi bl e.

DR. BURKE: So, again, we will show this table tonorrow,
but what we will limt it to the colums of IRB, CLIA and FDA. | think
that is the real purpose of this table. Do people agree?

DR BOUGHVAN. Francis, in that set of issues, | understand
why you have the sub-check mark under IRB in what we call B2 because
in fact, there may be continuing IRB kind of general oversight. But I
wonder if we mght have that be a caveat and renove the check mark
because three nonths fromnow | might not renenber that part of the
conversati on.

DR. COLLINS: Yes. O even put a question mark after it
because sone of that data collection won't require IRB approval . It
will be a matter of collecting information from | aboratories and doi ng
t hese FDA approved tests about what happened.

DR BURKE: | wonder if we even should footnote it, in
ot her words, take this line out of the mgjor table and do it as a
footnote here, as an asterisk, because what | think we have said is
t hat one possible outconme of test revieww Il be to ask for additiona
data col |l ection, depending upon the nature of the data collection, it
woul d be under IRB or not.

DR. COLLINS: | don't think you ought to take the data

needed out of there or it will confuse people about the difference
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between B2 and C.

DR. BURKE: Ckay.

DR. COLLINS: Just footnote that particular nore data
needed with a little asterisk. You could do the sane with consent. |
guess | ama little worried about a question mark up there. It nakes
it sound as if we are not sure. Maybe there is not a process. Maybe
that also just needs a footnote saying that that is under IRB
oversi ght.

DR BURKE: | amnot sure we need the consent colum. | am
not sure it is informtive for what we are using the table for

DR. CHARACHE: | wonder if rather than put a question mark
there or a footnote, whether you can just make that a plus/mn nus
because sonetinmes you will want it, sometinmes not. So, it is not a
requi renent.

DR. BURKE: | think the issue is is it clearer to keep it
in or not keep it in.

MR HI LLBACK: | would rather footnote it personally and
say "as needed" or sonething.

DR KOENIG | just want to make sure that when we present
this tomorrow you nmake it clear that, even though nost of the
di scussion is then going to be around the B2 at that juncture, that we
are not ignoring the IRB issues and that our overall oversight effort
is going to be really address possibly sone of the issues of how I RBs
shoul d be involved at the A and Bl | evel.

DR. BURKE: | think you have just identified the first
maj or di scussion point or at |east point of consideration that we want
to bring back to the Cormittee, that IRBs need to be appropriately

educat ed, offered appropriate gui dance and coordi nated as part of the



system

So, that table and then --

DR. COLLINS: Wlie, there is one other thing. W didn't
cone back to that question mark IDE. | thought we would tal k about it

as we got into the scrutiny levels and | guess | didn't hear anybody
advocating the need for that in a high scrutiny situation but | am not
sure we really tal ked about it.

DR. BURKE: It seens to ne that maybe we want to | ook at
our schenme and then ask with that thought in mnd do we have to go back
to IDE. | think what | heard was that IDE was a possibility for
dealing with oversight at Level Bl, bringing FDA in at that point. On
t he ot her hand, we have said two things. One is that we want I RB, CLIA
and FDA to be coordi nated. Secondly, that we already have research
subj ect protections through IRB at this level and that we mnight be
creating an unnecessary redundancy if you brought FDA with an |IDE at
this point.

I think what we have al so said that underscores the
i nportance of Barbara's conment, we have said that there is a fair
amount of concern around this table about whether IRBs are doing an
adequate job of providing appropriate oversight at Level Bl. So, |
think part of what we are saying is this schene works in theory, but it
works in practice only if IRBs are brought up to speed

So that one of the things that is an inportant goal of
oversight is to figure out howto bring IRBs up to speed. One way to
do it will be to educate | RBs about what we are coming up with in terns
of test classification and concerns, but there may be other actions
that need to be taken as well

Is that satisfactory to people?
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DR. KOENIG W night even want to bring up the issue at
some point of the idea at sonme tinme that data safety nonitoring
mechani snms are anot her possibility just to put out there.

DR. BURKE: So that is another issue to bring up under the
| RB headi ng.

Then we are now tal ki ng about what happens when you enter
into this B2 or C phase and that is you have now noved to a situation
where a genetic test is going to be offered outside of human protection
that is under IRB review. The decision has been nade to offer the test
out si de of research protocols and once that decision is made, the test
has to undergo a pre-market review

That pre-market review is going to occur at one of two
levels. | think I can go over this fairly quickly. | think we had
good consensus on this. Scrutiny Level 1, we recognize we are not
laying out all the details at this point, but we are |aying out
expectations in general about how this should work. Scrutiny Level 1
shoul d be streamined. It should include standards that are set in
consul tation with professional organizations, and others, including
consunmers. | have that on a note that cane up in discussion

It includes the assurance of appropriate information about
i ndi cations given prior to the use of the test and appropriate
reporting of test results after the test is done that foll ow a standard
tenpl ate and are ained at the consuners, i.e., the non-genetics who
m ght be using this test and includes the possibility of some kind of
ongoi ng data collection. The result of Scrutiny Level 1 might be three
different possibilities. Atest is not released, a test is released or
a test is bunped to Scrutiny Level 2 because of a bunch of questions

that came up in this streamined review
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Scrutiny Level 2, you get into Scrutiny Level 2 because you
got to 1 and got bunped up or because you had test characteristics that
put you into Scrutiny Level 2 to begin with. It requires also a review
of the pre-test and post-test information, but by virtue of being in
Scrutiny Level 2, we know that there is greater concern about the
accuracy and detail and nature of information provided. W also know
that there is a possibility that this may result in data collection and
a greater likelihood that there may be particular targeted data
collection procedures that are put in place around certain tests
because of the concerns about them

There nay be ot her consequences at Scrutiny Level 2. The
only specifics -- maybe we need to talk about this a little bit nore.
W tal ked about the possibility that there mght be a voluntary
reporting nechani smfor adverse consequences. W tal ked about the need
to ensure informed consent and | think this is where we get back to
Karl's point about witten informed consent.

Are we saying that it is that once you get to Scrutiny
Level 2 that we could imgi ne sone test having a requirenment for
written inforned consent and only once you are at Scrutiny Level 2?

DR KHOURY: | don't want to answer that question, but |
t hi nk you shoul d renove the question mark on the data collection
because ot herwi se we won't be able to establish penetrance or clinica
utility. That really is a situation |like BRCAL or even APCE4, if
peopl e decide that there is time. So take that question mark --

DR BURKE: So, Scrutiny Level 2 results in sone
recomendati ons for ongoing data collection. Does Scrutiny Level 1
automatically involve data collection as well? O is a question mark

appropriate there?
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MS. UHLMANN: | think there should be data collection for
Scrutiny Level 1 just because it nay over tinme as nore that is |earned
about it, it may nove to Scrutiny Level 2.

DR. BURKE: But we recognize that it is very likely that
the data collection engendered by Scrutiny Level 1 reviewis naybe |ess
and naybe nore routine.

DR. KHOURY: | would characterize Level 1 as nore passive
data collection and Level 2 as nore active data collection. You have
to define those terns but passive data collection involves the forcing
or linking of records at the diagnoses. Wth active, it is nore people
com ng together around consortia and getting |abs and clinicians
wor ki ng t oget her.

DR. CHARACHE: | amgoing to disagree with that. | also
think that infornmed consent can apply to Category 1 as well. Renenber,
the first cut point here is whether you have hi gh volunme test or |ow
vol urme test and there are plenty of |low volunme tests that are going to
require informed consent if not nore so than the high vol ume ones
because don't know as nuch about them

So, | would say that both those itens, data collection and
i nformed consent, should be in both l|ocations, both an as needed
concept .

DR. BURKE: So, what we are saying is we could envision --
obviously, | amactually renmenber Judy's comrents of earlier today and,
of course, informed consent is always part of this process, but there
may be some tests that we want to mark as requiring particularly
focused efforts on inforned consent and one way to nake note of that is
to require a signed infornmed consent form

DR CHARACHE: There will be a lot of tests in Level 2
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assessnment that will not require inforned consent and there will be
sone in Level 1 assessnent that wll.

DR BURKE: kay. So, informed consent is an outcome of
review. The particular or specified requirenents for inforned consent
can be reviewed at either |evel

DR. GUTMAN: Once you have characterized these as devices,
actual ly nedical device reporting requirenents would go into place for
all of them So, you actually gain little by not suggesting that for
Scrutiny Level 1 tests if there is an adverse inpact, it makes no sense
for me that it wouldn't be reported to the agency.

DR. BURKE: So, adverse consequences should be reported?

DR. GUTMAN: Yes. The other thing is and | think it is
quite all right for this group to make a separate reconmendati on about
i nfornmed consent, but my understanding is that the notice of intent for
the CLIA program in fact, puts that issue aside because it requires
i nformed consent across the board. 1Is that not correct?

DR. CHARACHE: No, that is not correct. It says that
i nformed consent will be required according to the categorization and
the categorization is not addressed by CLIA

DR. BURKE: You nean witten inforned consent, right?

DR. CHARACHE: Any infornmed consent, whether it is witten
or verbal. But the fact is that it is not required across the board by
the notice of intent. It is according to this type of decision-making.

DR. KOENIG Let's nmake sure we are not confusing
docunent ati on of inforned consent with i nformed consent, going back to
Judy's, because | think what you are tal ki ng about is docunentation of
i nformed consent.

DR. CHARACHE: Yes. \here inforned consent is required,
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the notice of intent says that it should be docunented.

DR BURKE: So, docunentation of informed consent is what
we are tal king about.

DR. CHARACHE: Right, the documentation is required if
i nfornmed consent is required. How it is docunmented was not specified.
There could be a check mark on the requisitions that says the clinician
who orders the test had gotten infornmed consent or it mght be that the
| aboratory had to have a copy. That was not specified.

MR HI LLBACK: Well, I ama huge fan of collection of
i nformati on of data, both on patients and | guess now on adverse
events. | think everybody has to renenber what onus we put on the
| aboratory and what we put on system w de because the | aboratory in
nost cases is not interfacing with the patient. W don't have access
to patient records after we send the test result out.

So, while we can tal k about collection of nore data,
think we are going to have to really be careful how we define that
because whether it is a commercial lab, a university lab, an NIH I ab
if you start requiring the lab to spend noney to follow patients, no
one will doit. It is very expensive. W don't have the automatic
access and | don't know what the adverse event reporting is, but if you
t hi nk about, here is the patient. You have got this diagnosis and a
year | ater sonething happens, we wouldn't knowit. W never would or
rarely would. Gccasionally we do.

So, | think we just want to be careful where we are going
with this.

DR BURKE: | think it is very inportant to note that we
are capturing the inmportance of ongoing data collection but we have not

in any point in our discussion described how it would occur



DR KOENIG On data collection, since there seens to be
agreenment that we don't know how to take social issues seriously, but
we think in some ways they should be, | make the point that including
soci al consequences in data collection as a category that should be
col l ected and possibly reported mght be a way of raising these issues
hi gher in the public conscience.

DR. BURKE: So, in fact, one thing that should occur is the
di scussi on of how we determ ne the social consequences of testing.

DR LEWS: | amnot sure that we have decided that it is
the | aboratory that has to do the data collection. It seens to ne that
if we want the data to be collected, sone of it is going to cone from
the | aboratory. Sone of it is going to cone fromthe clinician
Putting the onus on the | aboratory, who doesn't follow the patient, it
seens to ne the issue is what is the result of this process for the
human that underwent it and for the clinician and for the course of
care. It needs to be sonme kind of a partnership. So, | just didn't
see this as terribly burdensone on the |aboratory but nmaybe | am being
over sinplistic.

MR HI LLBACK: | amonly reacting to sonme earlier coments
on ot her days and ot her tines.

DR BURKE: But | think it is also true, Elliott, that we
have had those conversations and | think people have acknow edged t hat
that is an issue.

MR HI LLBACK: | just was doing ny job.

DR. BURKE: Duly acknowl edged. | think we have defined
Scrutiny Level 1 and Scrutiny Level 2 and now | want to make sure that
t he di agram we have got fits our discussion. Wat we have said is that

there is a test volune threshold that needs to be defined and it seens
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to ne this is another discussion point that needs to cone. That is, we
need to point out to the cormttee that it makes a |l ot of sense to
define a line threshold. Yet, there remain inmportant questions about
how you neasure that volunme and what the threshold shoul d be.

Reed, do you want to coment ?

DR. TUCKSON: For tonorrow, | would hope and | won't open
it up here, we have done it, but |I would hope that Barbara, our
ethicist, would at |east assure us tonmorrow that ethically that that is
appropriate. That practicality so well expressed by Pat Charache, who
made a wonderful sernon on that, don't clog the system all those other
things, but if you suddenly read the newspaper two years from now and
10 percent of the people -- so, 40 people got really screwed over and
we said that was okay to put it in this group. Bottomline, froma
pati ent/physician rel ati onship and our responsibility as physicians to
be concerned about the individual patient, is it okay to do a herd

| unpi ng that says it was 4,000, it was okay, not the nunber, the

concept, ethically, is it okay? | leave it for tonorrow.
DR KOENIG Well, | did want to say one thing about it
earlier and silenced nyself, but it is very quick. | think one of the

ways to deal with that is to say the very last thing on your chart, you
could say that with the exception unless there is significant potenti al
for harm and you could | eave open the fact that even with | ow vol une
tests, that if you could imgine that there were sonme that had really
significant potential for harm that you could override the vol une
thing. | think that probably would be nore reasonabl e.

DR. BURKE: | think there are two ways to approach that.
One way is to put a box above test volume, which says is there

significant potential for harm The other way is to make sure that in
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the Scrutiny Level 1, that is applied to | ow volunme tests, that point
is considered. Because | feel like that issue, the issue that Reed
just nentioned, was really changed in nature when we agreed that every
test would go through Scrutiny Level 1

Actual ly, we should go back and define this, | guess, in
Scrutiny Level 1. There is a Scrutiny Level 1A and 1B. 1A is Scrutiny
Level 1, as we just defined it. 1B is Scrutiny Level 1 for |ow vol une
tests. | think one of the things we have said, that isn't fully
defined, but | think you have just articulated what it was that we were
nost concerned about, which is when a test goes to Level 1 scrutiny
because it is low volume, there may be a particul ar concern about its
potential to harmand if there is potential to harm it goes to
Scrutiny Level 2.

DR. KHOURY: Potentially a second approach, which woul d be
to put the box test volune after you put the other two boxes, the
popul ati on-based and predictive. That way, you might shunt sone of the
| ow vol une tests based on other criteria to the Level 2. In other
words, don't use it as a screening process.

DR. BOUGHMAN: Let ne flip the paradigmfor just a second

As sonebody who is putting forth a test that wants FDA
approval so | can tell my patients FDA has | ooked at this, | am going
to make the assunption that this is going to be scrutinized at the
hi ghest | evel, Level 2, until | conplete the data form and the
guestions that the FDA asks ne to prove that it is |lower scrutiny.

If it is, it is not population-based. It is predictive,
but it does not nmeet any of the following criteria or ny first one
mght be this is a very |ow volunme test and it should come out of the

i nfornmed consent research protocol category for the foll owi ng reasons,
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but the FDA might, in fact, suggest that along with that test, one of
the pieces of information that goes with it is that it is clearly
approved as a |l ow or under this special category.

So, in fact, that is part of the information that is given,
that this is a very special test. Only a few people do it. It is not
the sane kind of thing as chol esterol testing.

DR. COLLINS: | think that pretty nuch says what | was
going to say and |I think we have cone back to the same kind of
concl usi on about what to do about this about an hour ago as well
Well, let me then say what | said an hour ago in case you forgot. That
is, I think there are larger issues here about rare tests that we don't
probably in the next two mnutes have a chance to get into, that are
going to warrant some additional attention to this. Not only fromthe
poi nt of making sure that harnms are not done to patients because tests
are being offered and marketed prematurely, but also that harms are not
done because we drive the |aboratories out of the market by applying
overly intense oversight to | aboratories that are already a bit
enbattl ed and doing only a fewtests for a rare disease.

That is where | think the cal culus here of how this Level
1B or 1A, whichever you called it, which is what kicks in when you have
a rare test, needs sone additional thought that | think probably the
SACGT needs to pursue.

DR. BURKE: W have al ready earmarked that as sonethi ng
that we would bring up as sonething that deserves further discussion

So, it seens to nme that until that discussion occurs and
mght lead itself to sone other conclusions, it is probably prudent to
say there is an early test volunme criterion and so, again, | think to

realize -- well, we will need to go back and correct this, but test
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volume |l ow scrutiny -- let's call that Scrutiny 1A because that is the
first thing that happens, right? |If it is a low volune test, it goes

to Scrutiny 1A. Scrutiny 1Ais all the things that are in Scrutiny 1,
plus a special nenu for |ow volunme tests.

That menu may include careful attention to its ability to
do harm but may al so include careful attention to access issues that
m ght actually lower the threshold of test acceptability. OCkay?

So, that is point No. 1. kay? |If the volume criterion is
net, that is, it is 4,000 or above or whatever volune that turns out to
be, you then go to the next question. 1Is it being proposed for
popul ati on-based use? Yes. Goes to Scrutiny Level 2.

No, we had a series of tests of questions that get asked.
The first question is is it predictive or diagnostic. |If the answer is
it is not predictive, it is diagnostic, it goes to Scrutiny Level 1

If it is, in fact, planned for predictive, then we have three different

criteria and these are stated as "ors," if any one of these results in
concern it goes to Level 2. Oherwise it goes to Level 1

I ntervention, unproven or non-existent, |ow predictive
value -- do we want to say |l ow predictive value or |ow positive
predi cted val ue?

[Mul tiple discussions.]

This is not sonething we have decided and I don't think we
can decide it.

[Mul tiple discussions.]

It is predictive value or significant potential for harm
either nedical; that is, in terms of exposing people to interventions

with significant risks or social. And we have talked a little bit

about what those social harms might be. | think there are a nunber of
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ways in which we know that there are details that need to be worked
out, but what | think this schene does that is nuch nore concrete than
anyt hi ng we have done before is it tells us exactly what threshold
conversations we need to have and it does that in a |ogical way.

So, | think what we wanted to do was to bring tonmorrow a
reasonabl e schene for classification and | think we have that and we
wanted to bring points for discussion. M/ notes are that a nmjor point
for discussion is the IRB issue, all the different issues that we have
rai sed about | RB processes being coordi nated, | RBs being brought up to
speed, I RBs needing to be able to deal with oversight of genetic tests
in that 2A step.

W have brought up the issue of data collection as
sonething that is extrenely inportant but will require attention to
resol ve a nunber of issues and those include how you do it. Wo is
responsible for it? Wat kind of data get collected? Wat you decide
for different kinds of scrutiny? W are just acknow edgi ng that we
haven't worked out all those details.

W had anot her point for discussion is this whole how do
you deci de what the test volune threshold should be and then how do you
measure it. In other words, we can capture that as a very inportant
concept, but we don't know how to operationalize that at this point.

I think that is it. And then all those points about pane
testing. Let ne just wite that down and then we will go to conmments.

DR. CAGGANA: Just to reiterate -- | night have missed it -
- for informed consent at Scrutiny Level 1, if we say carrier testing
is Scrutiny Level 1, that needs some kind of informed consent, is that
going to be operationalized so that there is sort of flow chart to use?

DR. BURKE: That is a good point. It is a point for
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di scussion. That is, we have noted that at either level, we mght want
to have a system for reporting adverse consequences and sone tests

m ght result in infornmed consent, but we have not defined how to decide
which tests those are.

W haven't al so decided yet what at Scrutiny Level 1 what
woul d bunp you to Scrutiny Level 2. So, there certainly are issues
wi thin our scheme that require some working out.

M5. UHLMANN: | think that was nmy point of clarification
that at the arrow that says "predictive," that if it is not a
predictive test, meaning it is a diagnostic test, it is going over to
Scrutiny Level 1. There needs to be a nmechani smwhere there is a | ow
detection rate or has a |l ow penetrant allele or a condition with a | ow
penetrance can be bunped up to Scrutiny Level 2.

DR. FERNHOFF: | think that is in there because in Scrutiny
Level 1 you had that option up there.

DR. BURKE: | think the other point | would make, com ng
back to sone of these issues that we acknow edge aren't resol ved,
havi ng to decide which tests need inforned consent, for exanple, what
we have said is that review procedures will occur using standard set in
consul tation with professional organizations, other appropriate
agenci es and consuners and these are certainly issues that the
pr of essi onal organi zati ons have been dealing with a lot.

I think it is not unreasonable to expect that you could
bring people together and get a consensus on those issues. Does that
seem r easonabl e?

O her coments? Ann.

M5. BOLDT: In ternms of counseling and educati on and how

that ties in with the final recomendations for high scrutiny. 1'm
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assumng that that is Scrutiny Level 2. | want to nake sure our
| anguage is consistent there, but | think will also be tines when
Scrutiny Level 1 nay also require genetic education and counseling.

DR. BURKE: Let's identify that as a point for discussion
W have already sort of earmarked that. That is, we know that in
Scrutiny Level 2 there may be a particular concern with infornmed
consent and counseling. | think we should acknow edge that this schene
will probably result in a small nunber of testing being identified as
havi ng very great concerns about adequate counseling and that there
needs to be a part of the working out at Scrutiny Level 2, there needs
to be sone gui dance on those issues.

M5. DAVI DSON: Under unresol ved issues, | just wanted to add
or phan di seases as well. Under "Data Collection,” | think we need to
put something about privacy concerns, discrinination

DR BURKE: So, what we have said is that we haven't
resolved a |l ot of questions about data collection and maybe ot her
things, but I will also say we certainly know that any sol utions have
to include appropriate protections.

DR. CAGGANA: In New York, once again, there is a
confidentiality law that is actually our civil rights [aw, that every
genetic test requires infornmed consent. That is why | just keep
getting hung on this as to where that falls in this schene.

Al so, getting back to the transition fromA to Bl, while we
know t hat that goes on, by law, it is not supposed to and how does that
get rationalized in our systenf

DR BURKE: It is hard to know. | amnot aware that there
is another state that makes that illegal. So, it is hard to know. To

sonme extent any given locality you may have | ocal |aws that add



additional regulation, right? | nean, that is really what is
happeni ng.

DR. CAGGANA: Because if you are in the New York system
then the rules are nore stringent than the current CLIA rules and that
is how you get exenptions. So, | don't know that all will fold into
t hi s.

DR. BURKE: | amnot sure we can deal with it except we do
acknow edge that there are sonme regions, sone states, in particular
where there are nore stringent requirements than federal regulation
requires.

DR KOENIG | just want to raise one issue about the
sequence of this and David was just pointing some of this out, too, but
the original point when Steve put this up and started with test vol une
-- and correct nme if | amwong, but the point was to try and make this
a nore streanlined systemand to get out sone tests that shouldn't get
full review

So, by taking that out, that is the justification for
starting with volume and assuming that | ow volunme tests then don't get
reviewed, they are sort of out. So, | just wanted to point that out.
| don't know what to do about it.

DR. BURKE: W discussed that and we basically said our
Level 1 review should be streamined. Didn't we resolve it that way?

DR KOENIG That is how we resolved it, but I amnot sure
that is logical. | amnot sure then if it still makes sense to start
wi th vol ume unless you really are going to do sonething very different
with very |l ow volune tests, why would you start with volune at your
first point on your flow chart?

[Mul tiple discussions.]
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DR BOUGHWVAN. | think we would do that because all of
these other issues that we were tal king about, especially the data
coll ection kinds of requirenents, all of those issues don't follow for
these |l ow volune tests in the sane way that they would for high vol une
tests. You would have exceptions for |ow volune tests in every other
category. So, let's go ahead and identify those, identify a couple of
i ssues, in fact, that are unique and nost inportant about that. If it
drops through that one, then it goes on into the nore routine process.
DR. BURKE: In fact, | think we also did really say we have

got a two level 1 scrutinies, one for low volune tests and one for the

rest.
[Mul tiple discussions.]
DR. KHOURY: If you put back the diagramfromearlier
i nstead of 1A and 1B, | was thinking of the predictive situation --

Hunti ngton di sease in a predictive sense. To me, that is a fairly high
scrutiny situation. It is predictive and | was wondering whether by
putting that first box under Boxes 1 and 2, you might shift away sone
of the rare conditions that could be used for either popul ati on-based
testing or predictive with sone of the caveats into the Type 2, which
peopl e now call 1B and keep that exenption for nobst |ow volune testing
into one. In other words, let's not create 1A and 1B. Sone of the | ow
volune tests would be in 1 and sone will be in 2 because | don't see a
di f ference between 1B and 2.

DR. BURKE: Let ne answer that as per the points that have
cone up around orphan tests and let others coment on it. Let’s not
use Huntington's because that is already out. | will use another
exanple that is already out, but sort of has been |less tal ked about and

that is von Hippel-Lindau. |If you have a situation like that, | think



you have precisely the situation that Francis was describi ng, where you
want to be sure about access. That is, you have a situation where you
have got a highly penetrant genetic condition. You have counseling
situations in which their disease is known to occur in the fanly,
where you can see the testing would have a tremendous utility for
individuals within the famly.

W probably need to have that discussion about what you
need to do to ensure access and prevent |abs from going out of business
before you take the action you took because | think if you said first —
I think von Hippel-Lindau would go to Scrutiny Level 2 if you put it
through this rubric. | think there might be a legitimte argunment for
saying this is an extrenmely rare test in a high value fanily and we
want to be careful of how we do that.

DR. KHOURY: Di agnostic or predictive?

DR. BURKE: Well, is it diagnostic or predictive when there
is an asynptomatic person in the fanmly? That is why the testing is
done in famlies is to find the asynptomatics early in life.

| just want to throw that out as another exanple and | et
ot her people comrent on it.

DR. BOUGHMAN: | hope, if not consensus, at | east
convergence that the Comrittee has come to by the end of the day is
really a, what | think, is a very thoughtful and conprehensive,
al t hough not yet conplete pointing out or discussion of the issues and
what we believe is a good starting point for a flow diagram ki nd of
approach to this and that we don't overproscribe the order or whatever,
at least at this point so that what we do is we hogtie the FDA. |
think that to give themthe broad brush strokes and highlight the

i ssues that need to be covered is where we need to be at the end of
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t oday.

DR BURKE: Is it also fair to say vis-a-vis your point and
Miin's point that we don't know yet until we have had that discussion
what ki nd of special concerns we need to have about |ow vol une tests?

DR COLLINS: | wanted to underline that point again and
also to say it is amazing how far we have come here on this. W have
been trying to do this for five years and every time ended up crashed
into a stone wall and | think we have finally gotten through the wall
but let's not let the perfect be the enenmy of sonmething pretty good by
trying to find every possible tweaking of this that mght inprove it
and in the process we mght actually have the whol e thing collapse
under its own weight. | think this structure captures the major points
that the group wanted to make and | eaves sone flexibility for tuning as
we begin to consider special things, |ike rare diseases and bal anci ng
the i ssue of access versus the issue of not doing harm and al so gives
the FDA sonme breathing roomin ternms of how to inplenment this.

Finally, I would say | think there is another big step
here, which is to consider what really are the consequences of this if
we were to apply this to a long Iist of possible tests that are either
out there now or soon to be out there and also fold into that what
woul d FDA actually do with regard to Scrutiny Level 1 and 2. What
woul d that translate into in ternms of steps and nonths and all of those
specifics that this Committee, | think, is very concerned about.

Then you may very well have to come back and do sone
tuning, but | think, Wlie, you deserve a lot of credit for having |led
this group through an amazingly difficult conversation

[ Appl ause. ]

DR. BURKE: | just want to follow up briefly on Francis's
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comment and say | think in our conments about | ow vol une/orphan

di seases, we need to say, nunber one, that there is a discussion that
has to be had and, nunmber two, that we think it is very likely that
that discussion will lead to validating this kind of approach, at |east
for starters, until we see how it comes out, but that it is possible
that that discussion may lead to no, this isn't the right place to
start. You should just go right to that.

So, | think we should capture that both possibilities m ght

occur.

MR HI LLBACK: | amgoing to ruin Francis’'s day again and
agree with him | really think we have cone a long way. | also want
to reiterate what | said earlier, which is | think the devil is in the
details. The devil is in, as Francis said, taking this a little

further, letting the regul atory agencies take it further, trying to
nmodel it, trying to play with it, trying to understand what it neans in
practice. There are lots of little questions we raised today about,
wel I, you have had sonething out for awhile and now you want to add
nore nutations. Well, | think the answer is if you want to add nore
mut ati ons, the answer is variable, depending on what the nutations are
and what it does to the test.

So, | think there are a lot of questions like that that we
can all speculate, tie this up. W could be here all night. Nobody
wants to do that. | think we have made good progress and we ought to
turn it over to the folks and say take this into another |evel of
detail, take sone of the issues further, and then we will |ook at it
again. | think that is the way this will be successful

DR. BURKE: Two very inportant points. You are saying

there needs to oversight of the oversight process and the other is | do



think that this whole issue of upgrading tests, that is, what kind of
process involved, is sonething that we will want the regul atory
agencies to | ook at.

MR HI LLBACK: There is a set of laws on ASRs and | don't
know where that fits in all of this. One of the things in preparation
for this week, | asked what is it taking Genzyme genetics to deal with
ASRs, which is registering all our reagents and validating themall.

W will add at least two full tine people that will do nothing but that
for their entire life until they can escape. That is not a non-trivia
cost for us and that is just registering the reagents.

So, we are, as we did ask in the full Committee the |ast
time, we are going to have to | ook at what is the cost inpact, get at
sone of these other access points. But you have got to start sonewhere
and | would like to put the peg in the ground and | am sure sooner or
|ater some part of this | won't like, but we can all do that today. W
can all do that tomorrow. | think we need to get on with it and get
novi ng.

DR KHOURY: | would like to personally thank you for doing
what you did today because you took us in one day nore than five years,
as Francis said. And as you all renenber ny optimsmthis norning. So
| amoptimstic. To go back a little bit to what Elliott said, the
devil is in the details, but we have the beginning of a franmewrk and
think the inplementation of this will require the managenent of the
regul atory and non-regul atory agencies w thin HHS because all that
stuff and inplenentation of data collection, we all have to work
together, NIH, CDC, HRSA, HCFA and all of us, along with the private
sector and the professional organizations and everyone.

So, while the devil is in the details, but the details wll
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be worked out and | can assure we will do whatever we can from where
sit to help in that process.

MR HLLBACK: Can | followon that? | think it is very
important that all of us can find sone little thing wong here and | am
sure we will and we will work this out, but I think it is very
important that there is |lots of professional organizations represented
here today, lots of other groups, that what we have to go away from
here is to say we have a good start and it is part of a process of
wor ki ng together to get to a result and make sure that we keep the
positive attitude rather than end up starting big squabbl es based on
very limted data. | think we have got to give this process a chance
to go another couple of levels of detail and then we will find
sonet hing to argue over, but that is okay.

DR. BURKE: It is also reasonable to anticipate that we
wi |l devel op the best programwe can, inplenment it and find it has got
probl ems that need to be fine-tuned.

DR MARTIN:. G ven these coments that we have had in the
past two mnutes about where do we go fromhere and turning sone of the
responsibilities over to the federal agencies and professiona
organi zations remnminded ne that the next meeting of the Laboratory Forum
will be coming up in Septenber and that is exactly the incentive of
that group is to take sone of the considerations that have been dealt
with here and to hel p nmove those forward.

DR. MCCABE: | just wanted to thank the entire working
group. | really appreciate the work that you have put in today. |
have been very inpressed with the progress that has been nade. One of
my calls this afternoon was to Dr. Beverly Mal one, deputy assistant

secretary for Health and Human Services, who will be meeting with us
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t onor r ow.

| reported to her that we would have a fl ow diagramto
di scuss tonorrow because | was so inpressed with the progress to that
you were making. So, thanks to all of you and especially thank you,
Wilie.

[ Appl ause. ]

[ Wher eupon, at 5:35 p.m, the neeting was concl uded. ]



