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not show.

Clearly this is an
understatenent. Lipoproteins are
het er ogeneous. They are heterogeneous in
density, size, electrophoretic nmobility,
conposi tion, functions, and binding
affinity.

We get other heterogeneity from
just the delipidation cascade will briefly
| ook at the schematic for it.

But here is the thing: we nmake
assunpti ons about the existence of discrete
subj ect popul ations, and we call them
subfractions and subcl asses and subspeci es.

And we do that because there is no other
practical way to approach it. But let's

| ook at real evidence that there are really
such things as subspecies for exanple.

Here's the issue: when you use
one physico-chem cal property to separate
and define a subclass, the correlation with

the other properties is lost. You start
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| osing that correlation.

So this depiction that you see
woul d have you suggest that there is a clear
rel ati onship between density and size, and
there definitely is a correlation there.

But actually it's a continuum
and the idea that we have of discrete
popul ations within these | think is an issue
that has to do with people | ooking at gels,
| ooki ng at fractionation processes. And you
see bands and peaks.

So froma practical point of
view, a working point of view, we have to
sonmehow define them as subfractions or
subcl asses.

You'd think that in the
term nol ogy the term subfraction should have
a connotation that you are fractionating,
you are separating it. And that is what
happeni ng, you're doing it based on a
principle, such as buoyant density or size.

You can fraction it based on size.
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Subcl ass is nore general. You
can just nane your criterion. You are
creating cl asses.

But the term subspecies, and |I'm
using this on sone of ny slides because |'ve
borrowed them and that's what's on the
slide, it nmeans that there are discrete
defined species, and | think that is
probably not -- we'd have to put in probably
hundreds of thousands of subspeci es.

The interactions are incredibly
conplicated as we | ook at the sane design
for a globular structure that has the
triglyceride and the chol esterol ester
I nsi de, and the outside changi ng
conposi tion.

We have different Apos that are
provi ding an organi zati onal structure that
t hese Apos are changi ng conformati on and
giving different views fromthe outside as
It carries out its true functions, only part

of which we understand. So it makes
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anal ysi s based on any of these properties
gquite a chal |l enge.

Again, all of the different Apos
that help identify.

Conpositionwi se, if we | ook at
these trig, cholesterol, ester, protein,
phosphol i pid free chol esterol, huge range in
properties.

And the other thing is, when you
are detecting it -- see the reason we detect
used chol esterol neasurenents if because
It's easier than neasuring the Apos. It's
just a nore practical thing to do.

And when we are going to neasure
it in a gel, for exanple, or anything that's
a stain, the conposition affects the sane
properties, the staining stochionetry,
staining efficiency, and |'mgoing to give
you rel ative different concentrations
dependi ng on the conposition, unless you
overcone that in sone way.

Again just to point out you can
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have genotypic variations in all of these
proteins that are involved within all of the
nyriad proteins within our |ipoproteins, and
that is a real source of heterogeneity.
Let's tal k about how you
standardi ze size. The studies, have a
Pattern A, Pattern B, large for A snmall for
B, and this is one definition that is used.
You have sone net hodol ogy, very
sophi sticated, a |lot of these, to analyze
where the nean, or the weighted nean of this
peak dianeter is, and you have a criterion,
say it's going to be tight if it's |less than
25-1/2 nanoneters, and greater than 25 --
and the question is, this could be
st andardi zed, may need sone standardi zati on,
but why have, for sonmething that is so weak
as a phenotype to qualitatively describe it
seens |like its pointless to spend a | ot of
effort standardizing that, especially since
there are standards, and sone effort, could

be done for that.
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Definitely within these we need
sone way to say, within a separation schene,
what the sizes are. | think standards exi st
where this can be done. The Donner |ab |
think is the source of this data that has
assigned sizes to density ranges. You won't
see the sane sizes published for the
correlation between the radiant -- this is
the density range in terns of buoyant
density separations, and particle diner by
I ndependent net hods.

They can be standardized. If we
| ooked across different nethods, and this
had sone of the nethods presented today,
gradi ent gel el ectrophoresis, the nam ng
systemis quite different, so there is a
nomencl ature problemin relating this is
very approximate to try to line themup and
say, what is the fraction for one nethod
conpared to the fraction for another nethod.

This is -- like for exanple,

these densities and dianeters don't agree
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with the other table. That's because we're
| ooki ng at properties that don't correlate
perfectly.

Clearly conposition affects LDL
size. W note triglyceride is a strong
factor in the size of the various
| i poproteins, but all of the conponents are
changing as this study shows. Big
conposi ti onal changes.

And if you have a nethod that
depends on staining, and you are trying to
get ratios of the small ones and the | arge
ones, then you have to have an accurate
staining efficiency, or the sane staining
efficiency that | eaves the sane scale for
the large and the small to get a ratio or to
say which is predom nant, or what should be
done to nmeasure concentration, in order to
be proportionate to the concentration or the
particle.

In general we know that as

triglyceride concentration goes up, the size
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of the particle goes down, and that pretty
much sunms up that LDL size is predom nantly
a reflection of the triglyceride |Ievel, and
It's an inverse rel ationship.

Ckay, for the HDL subspecies it's
even nore conplicated, incredibly
conplicated. There are 14 bands by gradi ent
gel el ectrophoresis, and these density, the
changi ng conponents for Apo, A1, A2 and E

| won't go through all these, but
all the nmetabolic conversions that are
taki ng pl ace, that are changi ng these
constantly, that are making themin vivo
anyway a -- each person very -- quite
di fferent.

And these factors are al
af fected by of course by the therapy, by
diet, by all the TCE TLC therapeutic
i festyle changes.

So if I"'mpainting a very conpl ex
picture, in the first place, to summari ze

that, it's difficult to define subcl asses.
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Measuri ng subcl asses are inval uabl e t hough,
and have been used for studying
I nteractions, responses, to all of these --
the nmutations and genotypes, lifestyle,
nutrition and drug therapy.

Let's look at the different
met hods now. U tracentrifugation could be
consi dered, and sonme may consider it, the
reference nmethod. There are other
vari ations of density gradient
centrifugation where you have iso-picnic
where you do sequential changes and isol ate
fractions.

You can do gradi ents where you
| sol ate separating based on density.

There have been reports though
that ultracentrifugation changes the
| i poprotein so that you have different size
popul ati ons.

Pol ychrone and gel el etrophoresis
and gradient gel eletrophoresis, again, are

faster, nore practical nethods, conpared to
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ul tracentrifugation, based sinply on size,
very fast.

HDL c, purely a size capillary
separation, and tends to keep sone of their,
you can argue, in their native state.

Capill ary isotachophoresis, purely a charge-
based separation. And it's a technique that
w Il separate for exanple the HDEL conponent
as a fraction that is associ ated, and has
the CETP and LCAT (phonetic) activities.

So there are many bases for
separation. And these have been used.

Let's go through the nethods
briefly and just hit them Quantumnetrics
met hod, and a |lot of this has been descri bed
very well today, so this makes it a | ot
easi er.

|'"'mgoing to focus on the
anal ytic part of these nethods, and the
principle.

Separation is based on charge and

size by this nethod. They give a
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chol esterol concentration in each
subfraction by using a separate source of
total chol esterol.

Like all the nethods, there is a
mat hemat i cal deconvol uti on of areas under
scans, and that's because with all the
nmet hods, you don't resolve into
subfractions. You nmake an assunption about
how many are there, and you have a
mat hemati cal calculation to report it as
I ndi vi dual subfractions.

| think with the -- the key thing
to that is, there's a conputer here, and
that's what has changed and all owed us to do
quantification in gels and all owed a system
to make it very practical and fast.

Sonet hing that used to be
sem quantitative, QuantiMetrix was the first
one that took this and nade ge
el etrophoresis quantification approach from
sem quantiative to quantitative. But to

poi nt out that there are not -- you do not
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have subspecies. You have fractionation,
and you define what the fractions are.
Since you don't resolve them you
mat hematically resolve them

And this nethod does conpare very
wel | for accuracy, for HDL chol esterol, for
the total. So in terns of staining, they
can stain the whole collection of themquite
well. Wiether they can relate this back to
the fractions with depends on how uni form
the staining is across those subfractions.
| don't know if that, for the subfraction,
I f that would work for HDL and LDL bot h.
That isn't the case.

The Atherotech VAP nethod. It's
a fractionation based on density gradi ent
ultracentrifugation. M point is that again
you don't get resolution so you have
proprietary software for deconvol ution of
the profile. Though like this, the
algorithmis based on purified fractions, so

there is a basis for it.
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Again, this is fromone of their
slides fromAthertech. It says the profile,
you don't actually get conplete resolution,
and you have within these bands, wthin
t hese zones, you are doing mathenmati ca
deconvol ution to cone up with the
subfracti ons.

The nmet hod does correlate very
wel |, when they have done studies, and these
studi es have been done wth CDC reference
nmet hod | aboratory network, |aboratories,
good correlations for the basic conponents
and for subfractions.

Again, for reproducibility, as
far as sonet hi ng capabl e of being
standardi zed, it is quite reproducible.

They provide an interpretation then of this
depiction of size versus density, and |ike
all other -- all of the conpanies, we have a
ri sk connotation that is small dense is nore
risky, and it's desirable to get the nore

buoyant LDL, and that the HDL-2, 3 the HDL-2
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being nore desirable. Al that is assuned
wWthin their profile.

A very report that is consistent
with NCEP ATP Il on nmany counts, you can
nmeasure where -- a good point is they can
measure without triglyceride interference.
They have add-on tests for honocystei ne, and
hi gh sensory CRP

They list all the conponents of
LDL as defined by NCEP actually has al
these, and LDL, they differentiate them

Al in all, they have a risk
stratification for HDL-2 and VLDL-3 wthin
their report.

So in sunmary their test and
report is constant wwth the ATP -- NCEP ATP
[11, in ternms of merging risk factors and
met abol i ¢ syndrone. They are traceabl e,
their calibrator is traceable to CDC
reference nethod through CRMLN.

They' ve used conpari son studies

with our CRMLN | aboratories to eval uate and
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nonitor that, and the subfractions are

eval uated as well, not standardi zed, but

t hey' ve done things to show the relationship
to CDC s standard.

Ckay, NRM this is the sane
slide, and I w sh Ji mhad expl ai ned how this
works. W can go through it briefly. There
are bases here. But the test, NVR
quantifies subclasses w thout fractionation,
and it provides |ipoprotein subclass
particle concentration nunbers. So it's
particle concentration nunber, as well as a
size i s provided.

The key to their quantification
particle nunber is that they have a library
of nmore than 30 | evel signals representing
every spectra-di stinct subclass |likely to be
encountered. In other words, within this
envel ope they have a library of 30 that as
| ong as every sanple they neasure, if it
contains sonething that is equivalent to one

of these things, or simlar to one of these,
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then you will get a solution, this is what
they're actually neasuring, that library of
30, if it's robust enough, then every sanple
they neasure will give you this type of a
fractionation, and it's broken down from al
these into small, nmediumand large, all the
way across the |ined, conbining adjacent

si gnal envel opes.

The result in terns of
reproducibility, let's look at LDL. The CV
for any of the conponents is going to be
hi gher, or nore uncertain for these
conponents very small, nedium small, |arge
LDL, high LDL. But for the total particle
concentration of LDL they just add those up
and you get a very reproduci ble, very
preci se neasure of particle concentration.

It does -- this particle
concentration, this is a small study, it's
very controlled, it has the highest
correlation. That's fromtheir publication,

so you woul d expect that they'd report their
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best data. But all the correlations wth
Apo B are -- show good correlations. There
Is a particle nunber that correlates with
Apo B.

The size is calibrated by
el ectron m croscopy or size standards by
gradi ent gel electrophoresis, the standards
that | referred to earlier.

And | guess the good size
correlation, and this was LDL is smaller
t han gradi ent gel because there is a
different basis for assigning size. | nean
there are 30 -- they reference 30 envel opes
have size determ nation by el ectron
m croscopy or by grade in ge
el ectrophoresis. In the LDL range
apparently it was done by el ectron
m croscopy, which gives small nunbers.

What's happened with this test
Is, it's such a small sanple size, with no
pre-treatnent, and it's fast, that there are

a huge nunber of publications, perhaps as a
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result now they're dom nating the database
of clinical studies about neasurenent of
| i poprotein subcl asses.

Ber kel ey HeartlLab Method is a
met hod that is based on the really segnented
nonl i near gradi ent gel eletrophoresis. It's
based on the research gradi ent gel
el ectrophoresis that was done nost of the
earlier gradient gel studies; very close.
It separates based on size and charge. A
mat hemat i cal deconvolution is done to give
percent area for each subfraction, and there
IS sonme new -- apparently new stains that
they' |l be doing cholesterol concentration
I n each subfraction, and even relating it to
| understand to Apo B particle
concentration, using a total Apo B

Where all the gel-type nethods
make the assunption that you have a tota
for everything under the scan, let's | ook at
one, these are what the gels | ook |ike.

Then you have a scan.
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So you can nmake an assunption
about what's the total under the scan, in
ternms of LDL, Apo B, and you have t hat
di rect neasurenent. Then you have the
rel ative areas that you can then assign
concentrations to, the subfraction.

And like all the nmethods, this
very flat profile does not | ook |like
sonmething that is actually separating
subspecies. It is fractionating and giving
a -- sone type of proprietary deconvol ution
that relates, for exanple, this area, to a
particle concentration, or let's say a
subfraction, subspecies, subclass
concentration.

Their report then does give you a
-- does give a risk assessnent based on
rel ative area, and concentration. Here is
the relative area. |'m having trouble
seeing it. The relative area. Then there
Is arisk that is associated with it in

their report.
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Sane for the HDL in reference to
HDL 2b. It shows the desired treatnent
direction. They provide progress sumari es.

This report shows that there are many --
this subfraction analysis is just a small
part of all the risk factors that are
analyzed. It's not like it's a stand-al one
t est.

| think one of the unique things
about the Berkeley HeartLab Approach is that
they use a 4nyheart.com dat abase that all ows
patients to go to see their progress over
time. And they have advice on diet,
exerci se and nedi cati on.

And diet is one thing that we
know changes the size of the particles, and
changes fractions. |It's not sonmething |I'm
addressing today, but that's one of the
unknown things, that diet and lifestyles, in
terns of therapeutic |lifestyle changes, the
good diet, and exercise and all that,

produce better patterns and | ess heart
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di sease.

But the link then to that is in
the actual way we assess risk has not been
established clearly.

A study was done to conpare LDL
subcl ass net hods, and essentially in this
study four nethods were run sinultaneously
and evaluated for particle size and LDL
phenot ype.

That's the only thing that could
be actual ly conpared, because the tests
don't give concentrations that can be
conpared. The bottomline is that if you
are tal king about the phenotype, only three
of 40 subjects gave the sane phenotype in
t hi s conparison study.

Look at the difference for
particle size. The NVR nethod, by
definition, for LDL is going to give smaller
particle size. But in terns fo comng up
with the sane phenotype, which has to do

with small particles versus |arge particles,
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they are apparently not neasuring the sane
thing, the sanme concentrations, to get this
type of -- this agreenent.

It's not a perfect study or
conpari son study, and | was curious about
how t hey could have a LDL chol estero
reported for the NVR nethod, since they
don't actually report LDL cholesterol. They
report particle concentration. So that was
part of this, I'msaying, this is not a
perfect conparison study. But it's worth
not i ng.

You | ook at the distribution of
phenot ypes, there was a couple of nethods
agreed pretty well. This is the gradient
gel, and for the B pattern, gradient gel,
It's the VAP NMR net hod.

That's fairly good agreenent on
type B, but all of the nethods, out of all
of the sanples, as you would expect, during
the devel op NVR nethod, | think there were

conpari sons of the gradient gel. So |I would
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expect a better agreenent there with the VAP
met hod, and it's staying right with them

So the conclusion that this
aut hor made was that subcl ass nmeasurenent is
not standardi zed, and we definitely agree
with that.

But predicting pattern A or B can
be done as reliably using triglyceride cut
poi nt of greater or less than 150; it's hard
to argue with that given the data that was
present ed.

So the conclusion is, these
nmet hods, you get nethod-dependent results,
and it's very difficult to conpare anong
st udi es.

| think each nethod is probably
defining a different subpopul ation of
| i poproteins. They take a different slice
of a continuum of properties that just don't
correlate with each other. That's what it
armounts to.

The choi ce of the best reference
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met hod to standardi ze them then, is sinply
not really obvious. W're famliar with it,
at CDC, with the density gradi ent nethod,
and things based on density. But if you did
that type of standardization, then you woul d
have to have the other nethods nake
arbitrary nodifications that m ght not be
appropriate for just the sake of being,
quot e, standardized.

What we need is really to get a
di rect conparison anong these nethods, and
I dentify then the commonly defi ned
subfractions, and the ones that we think are
associated with the rest.

And t hese should be then
characterized. You' ve got to find
materials, comon materials, that are
characteri zed.

What' s enough to characterize
smal |l dense? |s small size and density, or
do we need to go with el ectrophoretic

behavi or and conposition?
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We need the materi al
characterized. |It's possible you can't
har noni ze all the nethods here, but the goal
definitely should be, sone kind of
standardi zation i s needed of defined
subpopul ati ons of the atherogenic and anti -
at herogenic |ipoprotein particle.

And so their concentrations,
standardi zation of their concentrations
shoul d be the goal.

So thank you, and thank all the
weal th of people that gave ne all this
eclectic mxture of slides.

DR STEELE: Thank you, Dr.
Waynack.

| just want to make one comment
here. 1'd like to rem nd the public
observers at this neeting that while this
neeting is open for public observation,
public attendees may not partici pate except
at the specific request of the chair.

QUESTI ONS AND ANSVEERS
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DR. STEELE: And the chair asks,
does anyone on the panel have any questions
for Dr. Waynmack? Dr. Tsai.

DR, TSAl: How difficult is it to
standardi ze these? Are you giving us fairly
optimstic or --

DR. WAYMACK: | don't know if this
Is optimstic. The problem to standardize,
you need a reference nethod, and you need
reference material s.

DR, TSAl: And that's size
dependent .

DR. WAYMACK: But the problem
we're having to standardize is, what is it
that you are standardi zing? How are you
defining this analyte that is a target of
st andar di zati on?

In ternms of, we can -- we've
al ready had problenms with |i ke LDL
chol esterol. W have defined it as a
m xture, and we're having manufacturers cone

up with tests to get the cholesterol and a
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m xture of different types of particles,
because that's what the risk, the database,
epi dem ol ogi cal database was based on that
m x; that's one of the first slides | gave.

So it cones down to, is there
data that associ ates the database, or
associating the risk factor with the
specific particle. That just doesn't exist.

DR. TSAl: Can you not standardize
them just according to particle size?

DR WAYMACK: Yes, you can. You
can do it according to density. You can do
It according to particle size. You could
cone in and do that. And the consequence
t hat nmet hods based on ot her principles would
have to nmake sone type of adjustnent to fit
t hat standardi zati on box.

But the real issue is, or should
be, how does what you are neasuring relate
to risk, and how you incorporate that into
t he treatnent guidelines.

DR. THAI: Can | have one ot her
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guestion? Just very few things are really
truly standardi zed, very few things that we
measure in the clinical lab, which is |ess
t han i deal

On the other hand, each -- sone
of these nethods, they don't correlate with
each other, have each in itself shown
clinical promse, and given that, is
st andardi zati on absol utely necessary?

DR. WAYMACK: Sone ki nd of
standardi zation i s necessary. The question
I s whet her each one m ght be standardi zed
separately if it had a database related to
risk and a way to apply it you could
standardi ze it separately.

But to group themtogether, and
put themall to the sanme standard is going
to require you to cone to a conmon
nomencl ature, and a common definition of the
particle whatever the defined anal yte.

DR. STEELE: Dr. Zhang was next

her e.
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DR ZHANG | have a quick
guestion. And | realize it's difficult to
standardi ze all the nmethods. But based on
your know edge, your best know edge, what
are you suggesting in terns of the biology
behind this nethod and correlating
epi dem ol ogy treatnent and the clinica
bi gger picture? Wat do you think in terns
of -- 1 don't want to understand the whole
met hodol ogy, but whether or not there is a
bi ol ogy behind this in |ipoprotein, and
whi ch one should be a top priority, based on
the particle, based on the quantity, based
on --

DR WAYMACK: Well, | think the
answer is that we know the LDL particle is
the source of the problem |It's that LDL
particle concentration, where it's
di stributed across the different LDLs.
Where it's distributed, that is the key
thing that we need to be looking at. So any

type of standardization of sonme fraction
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should go to LDL particle concentration.

DR ZHANG Thank you.

DR STEELE: Dr. Renal ey, please.

DR REMALEY: Yes. |'d just like
to agree with what Dr. Tsai has said, and |
guess you agree as well. And | think it's,
probably at the outset, it'd be very
difficult to standardi ze all these nethods.

But they each may have inherent val ue, and
per haps standardi zati on program ai ned at
each of the nmmjor nethods woul d be
wor t hwhi | e.

But could you al so nention the
utility of proficiency tests, and how you
woul d i magi ne a proficiency test program
woul d be created for such assays.

DR. WAYMACK: That's a good
guestion. | think again that each one |
guess woul d be separate nethod, for each
one, each peer group.

DR STEELE: Dr. Levinson, please.

DR LEVI NSON: Thank you. | want
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to thank you for a wonderful presentation,
and I wish | had sone of your slides to
teach to our fellows and residents.

The only point | wanted to nake
here is, you nentioned a recent paper in
clinical chemstry which | saw regarding
di fferences between nethods. And there were
a few other studies regarding that, and one
that | have here was actually in the Journal
of dinical Lipid Research, you probably saw
that one, in 2004, by DR Wtt and
associ ates. And they found very simlar
that the -- conparing NVR w th gradi ent gel
el ectrophoresis got | ess than 50 percent of
peopl e classified as pattern B was al so
pattern B on the other.

So there are -- | just want to
mention that there are a nunber of other
st udi es.

DR WAYMACK: And really, what is
the value of the pattern A pattern B, the

phenot ype woul d be ny reply.
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DR, STEELE: Dr. WMarcovi na.

DR MARCOVI NA: Coul d you go a
little bit further on your statenent that
LDL chol esterol nethods are well
standardi zed. Can you define the limt of
t he standardi zati on?

DR WAYMACK: Ckay. Wuld you
repeat that?

DR. MARCOVI NA: Yeah. You nmade
the statenent that LDL chol esterol nethods
are well standardi zed.

DR. WAYMACK: | don't think they
were well standardi zed. There are
standardi zation efforts through the CDC, as
you are well aware, through the network, we
work with the manufacturers to have nethods
goi ng out the door that are traceable to our
dat abase, through the network | aboratories.

We do not have an LDL -- that as
a formof standardization. W don't have a
| i pid standardi zation program CDC does not

have an LDL standardi zati on.
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We don't actually standardi ze LDL
chol esterol through our lipid
standardi zation programli ke we do the HDL.

DR MARCOVI NA: Well, if the LDL
chol esterol neasurenents -- |'mnot talking
about particles, nunber, size, just the
sinple definition of LDL cholesterol in
pl asma, the reference nade to separation by
ul tracentrifugation, the determ nation of
chol esterol by being demarcated. Nobody
di scussed its accuracy neasuring
chol esterol.

But you nmade an interesting
statenment that ultracentrifugation
separation alters the |ipoprotein
conposition. So we are trying to
st andardi ze --

DR. WAYMACK: No, HDL chol esterol
Is the one that's usually cited for that
probl em the biggest changes.

DR. REMALEY: So LDL is not? LDL

particles are not?
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DR WAYMACK: Are we going to just
parse the words here?

DR REMALEY: No, I'mtrying to
understand -- | would like to know your
opi nion on the term standardization.

St andar di zati on neans an i ndi vi dual ,

I ndependent of the nethod used to determ ne
your cholesterol, is correctly classified.
That is standardizati on.

Do you believe are we at that
poi nt for chol esterol ?

DR. WAYMACK: Well, the routine
met hods are not as well standardi zed as they
could be. You look at the results fromthe
CAP which is not material itself, they are
not commutabl e, whatever. And free of
matri x effects. But you do see different
tests giving a lot different results. You
do see a nunber of tests that agree very
closely with our target val ue.

DR STEELE: Dr. Wnter, yours

will be the |ast question. There wll be
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anot her opportunity to ask questions |ater
this afternoon with Dr. Waynack.

But go ahead, Dr. Wnter.

DR. WNTER: One of the papers
that you revi ewed showed poor correl ation
bet ween A and B phenotype in the four
di fferent nmethods that have been di scussed
t oday.

l'"d like to ask, is there any
data about head to head conpari sons anong
the four study -- or four nethods, as to
whet her one predicts risk better than any
other? Because in ny mnd the public good
I's not served if there are four different
nmet hods, as opposed to two or even one
met hod that would be the best nmethod to
subfractionate LDL or HDL and predict risk.

DR, WAYMACK: | think that is the
only study that has conpared the four head
to head. Like has been nentioned by Dr.
Levi nson, there are sone ot her one-on-one

t ype studi es.
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wi || conclude the questions for Dr. Waymack

at this noment.

(Wher eupon at 10:36 a.m

the proceeding in the

above-entitled matter

went off the record to

return on the record
at 10:49 a.m)

DR STEELE: Al right, we wll

now hear fromthe FDA. Scientific revi ewer

Dougl as Wod wi Il be presenting.
FDA PRESENTATI ON
MR, WOCD: Good nor ni ng.
My nanme is Doug Wod. |'ma
reviewer in the division of Chem stry and

Toxi col ogy for the Ofice of In Vitro

Di agnostics for the Center for Devices and

Radi ol ogi cal Heal t h.
And before | begin ny talk, |
just want to point out that a nunber of

these slides will seemfrighteningly
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famliar.

My talk today will cover the
subjects of the identification of lipid
fractions; the chol esterol pathway; effects
of chol esterol; public health concerns;
| i pid subfractions; pertinent research; and
subfracti on recommendati ons as well as
concl usi ons.

Al the information provided for
this presentation was derived from
literature. Information was taken only from
peer reviewed articles or texts.

The search criteria for the
literature was as follows. Al searches
wer e conducted on PUBMED and MedLi ne. Key
wor ds used for searches were used
I ndependently and in conbi nati on and
I ncl uded |ipoprotein, |ipoprotein fractions,
| i poprotein subfractions, LDL, HDL,
chol esterol and el ectrophoresis.

Sonme of the articles selection

for use were cited in other references that
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were found on PUBMED and MedLi ne.

A conplete list of the references
| used is available in the executive
summary.

Chol esterol: that's why we're
here. Cholesterol is a waxy substance that
Is found in the body -- found in the
bl oodstream and the cells of the body.

Chol esterol is supplied to the body by
dietary intake and by synthesis in the
liver.

Chol esterol is crucial for nornmal
body function, and is utilized to formcell
menbr anes, produce hornones, and ot her
functi ons.

Because chol esterol is not
soluble in water, it's transported
t hr oughout the body via specialized proteins
as | i poproteins.

Li poproteins are spheri cal
particles containing nonpolar |ipids such as

triglycerides and chol esterol esters in
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their core, and nore polar |ipids, such as
phophol i pids and free chol esterol, near the
surface of the particle.

They al so contain one or
apol i poproteins on their surface.

Li poproteins are divided in two
basi ¢ groups: |ow density |ipoproteins, and
hi gh density |ipoproteins. Low density
| i poproteins, or LDL, contain apolipoprotein
B attached to their surface. LDL consists
of atrio of particles, and they are
separated by size and density.

One particle is pictured here is
LDL. In addition | ow density |i poproteins
I ncl ude very |l ow density |ipoproteins and
I nternmedi ate density |i poproteins.

The ot her group of I|ipoproteins
are called high density |ipoproteins. These
| i poproteins have a greater density than
LDL, and they have apolipoprotein A-1
attached to their surface.

Pl ease note that on all of ny
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slides on which you see these graphs or
these pictures you wll see an Aor a B
Those are ny artist's renditions of apolip
protein A and B. VLDL you wll see apolip
protein E, apolip protein E C2 and B

In individuals with nornal
chol esterol |evels, cholesterol is absorbed,
manuf actured by the liver, and down into | ow
density lipoproteins or bad chol esterol and
rel eased into the bl oodstream

I'"d i ke to point out that
al though LDL is identified as bad
cholesterol, that's not entirely correct.
LDL is essential for the transport of
chol esterol fromthe liver to the cells.

Excess chol esterol or unused
chol esterol is renoved fromthe cells and
transferred back to the liver via the HDL
chol esterol or good cholesterol. That's how
It works nornmally. And this is very
sinplified, with just an LDL particle.

However, when LDL and chol estero
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| evel s are el evated, the scenari o becones
much nore conplicated. As chol esterol goes
up, particles of VLDL, IDL, and LDL becone
nore prevalent. The chol esterol pool --
sorry, ny water is deflecting the slide --
nmy chol esterol pool becones greater. The
cell becones an arterial wall nacrophage,
and HDL chol esterol does not transport to
the liver to be renoved fromthe body.

If this condition is allowed to
conti nue, excess cholesterol wll build up
along the arteries in the brain, the heart,
and peripheral vascul ature, and together
with other subsets, can cause plaques in
these arterial walls. This is known as
art heroscl erosi s.

If allowed to continue this
condition will eventually lead to a
conpl etely occluded artery as seen here,
which may |l ead to a heart attack if it
occurs in the heart; a stroke in the brain;

or chronic vascul ar occl usi on throughout
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other small arteries in the body.

According to a report by the
Wrld Health Organi zati on cardi ovascul ar
di sease has been a | eadi ng cause of death
for years in devel oped countries. In fact
in the United States according to statistics
provi ded by the Anerican Heart Associ ation
cardi ovascul ar di sease remai ns the | eading
cause of death in recent years despite a
significant reduction in nortality.

Because of this frightening
statistic public health initiatives have
focused on an increased effort in the early
I ndi cation, prevention, and treatnent of
heart attack and stroke, as well as in the
prevention of recurrent cardiovascul ar
events.

Efforts by a nunber of
organi zati ons have | ed to guidelines
available to identify people who are
asynptomati c of cardi ovascul ar di sease, but

who are at a high risk for heart attack or
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st roke.

These gui delines include the
American Heart Associ ation prevention
conferences; the National Cholestero
Education Program adult treatnent panel
three; and the National Acadeny of Cinica
Bi ochem stry fromthe ACCC which is still in
draft.

In addition to guidelines, risk
predi ction algorithns such as the Fram ngham
risk score are also used to assess gl oba
ri sk of cardiovascul ar di sease. Wile
gl obal risk factors play a key role in the
assess of cardiovascul ar di sease and cardi ac
ri sk, there are recommended net hods to
assess cardiac risk that include the
nmeasurenent of specific risk factors such as
total cholesterol, |ow density |lipoprotein
chol esterol, or LDL, and high density
| i poprotein cholesterol, or HDL.

Because of the preval ence of

cardi ovascul ar di sease, despite the
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significant reduction in nortality, the
di scovery of new bi omarkers to detect
cardi ovascul ar di sease in patients who coul d
benefit from nedical intervention is
critical.
Recently a nunber of candi date
bi omar kers have been introduced that may
energe as new risk factors for
cardi ovascul ar di sease. These bi omarkers
could potentially reduce the risk of
cardi ovascul ar di sease in apparently healthy
I ndi vi dual s.
This slide represents sone of
t hese new candi date bi omarkers. O interest
to this neeting are two of these biomarkers,
obvi ously: LDL and HDL subfractions.
Recently the FDA has received a
nunber of queries concerning assays used for
the determnation of |ipid subfractions.
The purpose of this panel neeting is to
obtai n i nput and expert recomendati ons of

the analytical and clinical validity of
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i pid subfraction assays.

One of the things that have been
brought up repeatedly in the talks this
norning is pattern A and pattern B. Pattern
A and pattern B cane about due to early
studi es of cholesterol and lipid profiles by
Austin et al., in Ron Krauss' |lab in the
1980s. They determined two distinct lipid
profiles, and they denoted themprofile A
and profile B, and they've also been called
pattern A and pattern B.

And just a basic definition of
the two patterns is, pattern A has a | ower
ri sk for cardi ovascul ar di sease, and pattern
B has a greater risk for cardiovascul ar
di sease.

G anted, that definition took a
| ot of research, and put it into very short
terns, but that is the basics behind it.

In the course of these studies,
profile B individuals were found to have an

I ncreased anount of non-HDL apolip protein B
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containing particles and el evat ed
triglycerides.

These particles, later to be
I dentified as at herogenic, are conposed of
very |l ow density |ipoprotein, |ow density
| i poprotein, and internediate density
| i poprotein. Al of the |ipoproteins that
transfer fromthe liver to the cells.

As nentioned earlier,
| i poproteins are spherical particles
containing nonpolar lipids in their core,
bound | oosely with protein and nore pol ar
| i pids near the |ipoprotein surface.

Later studies hel ped establish
the presence of a variety of HDL and LDL
particles, due partly to the nature of these
| oosely bound core |ipids.

And we've seen this slide a
couple of tines, so | won't explainit a
lot. But as a result each of the mcro-
proteins can be further divided into a

series of subfractions. A variety of
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t echnol ogi es has been devel oped to separate
and neasure these |lipid subfractions.

For exanpl e sanples may be
fractionated and quantified for density,
particle size, nolecular weight and/or
particle nunber.

Sone investigators have
I dentified significant differences in
I nterpretations of the different
t echnol ogi es used for lipid subfraction
testing.

In one recent study, and we've
seen this slide before too, Bays and
McGovern provided a table conparing
term nol ogy of subfractions based upon
met hod.

As you can see, because each
technology is different, each technol ogy
I dentifies the subclasses differently,

I ncl uding di fferent nonmencl ature, and
di fferent nunber of subcl ass particles.

And as you can see, depending on
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t he met hod, we have different nanmes for the
particles, different nunbers of particles,
and even different fractions within the sane
simlar nunbers of particles.

When reviewing the sinplified
term nol ogy of |ipoprotein subclasses, the
mar ked di fferences between the nonencl ature
of these subclasses is readily apparent.
This slide hel ps show the striking
difference in the nunber and types of
particles found dependi ng on the assay
met hod.

This is basically the sane slide
wi th a pictograph showing the differences in
the particles as identified by these three
met hods.

In a separate study, Ensign, et
al, conpared LDL subfractions by four
comrercial ly avail able nmethods. They took
sanpl es from 40 apparently heal thy persons,
30 of whomwere nale, and they ranged in age

from23 to 61 years.
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Sanpl es were processed and
shi pped, as directed, to different
facilities for |ipoprotein subfraction
testing. Each facility used a different
met hod for testing. The four nethods used
were gradi ent gel electrophoresis, density
gradi ent ultracentrifugation, nuclear
magneti c resonance, and tube gel
el ectrophor esence.

In their conparison, Ensign et al
I dentified a nunber of differences between
the four nethods. These differences
I ncl uded differences in nonencl ature,
differences in expected val ues, differences
in the total nunber of subfractions was
determned to be very nethod dependent, and
Ensign et al identified a substanti al
het erogeneity of interpretations that
existed wwth only ei ght percent of the
sanples in conpl ete agreenent.

The first nethod that we'll take

a look at is gradient gel electrophoresis.
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In their conparison Ensign et al observed

t hat gradient gel electrophoresis separates
LDL into seven LDL subfractions based upon
si ze and shape, as pictured here. The LDL
IS separated into three patterns. The first
pattern is pattern A, wth a size range of
26.35 to 28.5 nanoneters.

Pattern AB or indeterm nate risk
of 25.75 to 26. 34 nanoneters, and snal
pattern LDL, pattern B, with a size of 22 to
25. 74 nanonet ers.

LDL subfractions with gradi ent
gel el ectrophoresis are reported as
per cent ages based on the area under the
curve for each subfraction. Wth this
nmet hod the small LDL particles correspond to
LDL I'lla and I11Db.

The findings of Ensign et al
suggest that these subfractions, Illa and
I11b, based on gradient gel electrophoresis
are indicators of the severity of the

artherogenic profile.
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The second nethod, density
gradi ent ultracentrifugation, Ensign et al
observed that with this nethodol ogy the LDL
IS separated into six subclasses based on
absorbence curves. And the subcl asses are
identified as LDL-1 through LDL-6, wth
cl ass one the nost buoyant and class six the
nost dense.

In this nmethodology LDL-1 and 2
conprised pattern type A, LDL-3 and 4
conprised pattern type B

Nucl ear magneti c resonance, or
NVR. Ensign et al observed that with NWR
three LDL subcl asses are generated. No
references are provided for the basis of the
risks for these categories.

Met hod four, tube ge
el ectrophoresis. This final nethod Ensign
revi ewed produced seven possible LDL
subcl asses, and they are identified as LDL-1
t hrough 7.

In this nmethodol ogy the
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| i poproteins are separated to yield a score.
Specific range of scores correspond to
different LDL patterns, with normal being

| ess than 5.5, or pattern A, internediate
5.58 to 8.5 or pattern AB, and at herogenic
Is greater than 8.5.

Tube gel el ectrophoresis does not
measure LDL particle size directly, but
estimtes the size by conparing
el ectrophoretic nobility to the nobility of
particles of known sizes.

As reported earlier, one of the
maj or differences observed in Ensign's
research is the nunber of subfractions
detected as illustrated here.

As you can see each nethod gives
distinctly different results for the LDL
subcl asses.

In this histogram Ensign et al
descri be the distribution of LDL phenotypes.

Anmong the 40 persons they tested for each

met hod shown. The 40 sanpl es were divi ded
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anong the type A profile for | ow cardiac
risk; the type B profile for increased
cardiac risk; and the type AB profile for
I ndeterm nate ri sk.

As can be seen by the charts,
results vary consi derably between the
nmet hods. Tube gel el ectrophoresis
classified 30 of 38 patients as profile A
seen here, for lowrisk. Density gradient
ultracentrifugation only classified three.
The density gradient ultracentrifugati on and
NVR net hod cl assified 21 persons
respectively for profile B, or at risk, and
the tube gel el ectrophoresis nethod only
i dentified two.

Tube gel el ectrophoresis and
gradi ent gel electrophoresis identified six
and five persons respectively as having
I nternedi ate pattern, while density gradi ent
ultracentrifugation identified 15.

The | ab perform ng the NMR

testing did not report an AB pattern.
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Al t hough the nethods used for
total LDL concentration was significantly
different within each assay, w thin subject
LDL concentration was relatively consistent.

These findings indicate a degree of bias
w t hin each net hod.

I n concl usion Ensign et al
observe that the variation between the four
met hodol ogi es does not allow for data
derived fromthe different nethodol ogies to
be readily conparable. As a result this
prevents any cl earcut concl usions regarding
patient results that are not assay specific.

The NCEP ATP |11 guidelines have
established a |ink between LDL | evels and
cardi ovascul ar di sease. They have al so
I dentified the conbi nati on of el evated
triglycerides and | ow HDL chol esterol as an
associ ated risk of cardiovascul ar di sease.

The gui del i nes recomend
treatnent of individuals at high risk based

on LDL chol esterol values and triglyceride
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val ues.

O her study findings have shown
that as LDL increases, snall density
subfractions increase also. This has been
establish by a nunber of investigators that
are |listed here.

They have al so found that as HDL
decreases, there is a marked decrease in
| arger HDL particles. These particles are
the ones identified as nost protective in
t he HDL speci es.

Based upon these findings it has
been suggested that elevated LDL, el evated
smal | dense LDL subfractions, |ow HDL, and
| ow HDL subfractions, are predictive for
cardi ovascul ar di sease.

Al t hough there is evidence that
| i pid subfraction profiles differ between
I ndi vidual s with established cardi ovascul ar
di sease, and nornmal |ipidem c individuals,
It 1s unclear to the FDA whet her neani ngf ul

and reproduci bl e diagnostic cutoffs for

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




10

11

12

13

14

15

16

17

18

19

20

21

22

156

particle size, density and/or nunber can be
est abl i shed.

Sone investigators have observed
that lipid subfraction reference ranges for
patient risks for cardi ovascul ar di sease as
defined by the NCEP versus normal |ipidemc
patients have consi derabl e overl ap.

An exanpl e of what the FDA
bel i eves to be typical performance of these
assays appears in a published study by
Morais et al. The considerable overlap
observed between the normal 1ipidemc
popul ati on and the dyslipidem c popul ation
suggests that the concentration of |ipid
subfractions may not be predictably
different between normal and at risk
popul ati ons.

The FDA is concerned that this
type of data could be submtted to support
the use of these biomarkers to predict an
I ndi vi dual ' s cardi ovascul ar di sease risk, or

to determne lipid | owering therapy.
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Wth lipid lowering therapy in
I ndi viduals identified as nornmal |ipidemc,
with values identified as
dysli poproteinemc, as seen in this chart,
result in a greater risk to patient's health
than the benefit provided by beginning
t her apy.

Notice on this chart the HDL
| arge range is eight to 43 for nornmal
| i pidem c patients, while it's two to 90 for
dyslipidem c patients.

SSimlarly the internedi ate size
Is 18 to 44, versus 13 to 53. Small size is
zero to 12, versus 119.

These val ues have consi derabl e
overlap as | nentioned earlier.

The NCEP ATP |11 guidelines
recogni ze that small LDL particles have been
I dentified as conponents of atherogenic
dysl i podem a, and that sone studi es have
suggested that sone HDL fractions nay nake

| nportant contributions to cardi ovascul ar
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di sease ri sk assessnent.

The gui delines state that LDL
particles are formed in a large part as a
response to elevated triglyceride. However,
whi |l e these guidelines assert that LDL
subfractions plus elevated triglyceride is
associ ated with cardi ovascul ar di sease, they
al so note that the ability of LDL
subfractions to predict cardiovascul ar
di sease i ndependently of other risk factors
I's not well defined.

The gui deline al so points out
that the clinical performance of HDL
subfractions has not been established. As a
result of this and a ready availability of
st andard net hodol ogi es, the ATP |1l does not
recommend t he nmeasurenent of small [ipid
particles in routine practice.

In addition the NACB recently
proposed new gui delines for the use of
several biomarkers for the assessnent of

cardi ovascul ar di sease risk. These
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guidelines are still in draft.

The NACB proposed the follow ng
t hree recommendati ons concerning lipid
subcl asses. Recommendation one: lipid
subcl asses, especially the nunber or
concentration of small dense LDL particles,
have been shown to be related to the
devel opnent of initial coronary heart
di sease events, but the data anal ysis of
exi sting studies are generally not adequate
to show added benefit over standard risk
assessnent .

The classification of weight of
evidence for this recomendation is, the
committee found that there is evidence
and/ or general agreenent that neasurenent of
| i pid subfractions is not useful, and in
sone cases m ght be harnful based on data
obtained fromnultiple random zed cli nical
trials that involved | arge nunber of
patients.

Recommendation two: there is
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I nsufficient data that neasurenent of |ipid
subcl asses over tinme is useful to evaluate
the effects of treatnents. The
classification or weight of evidence: the
committee found that there is conflicting
evi dence and/ or di vergence of opinion about
the useful ness or efficacy of these assays,
with the useful ness and the efficacy of the
tests being |l ess well established.

This conclusion was based on a
consensus of opinion of experts in the
field.

Recommendati on three: severa
met hods are avail able to assess |ipoprotein
subcl asses. Standardi zation i s needed for
t hi s technol ogy.

Again the commttee found that
there is conflicting evidence and/or
di vergence of opinion about the useful ness
and efficacy of standardization. Wth the
wei ght of evidence or opinion being in favor

of standardi zati on.
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Thi s concl usi on was based on a
consensus of opinion of experts in the
field.

The proposed recommendation cited
above, and the published reports provide
I nsi ght regarding the current understandi ng
of the clinical usefulness of these types of
assays, and the strengths and weaknesses of
t hese potential biomarkers.

However, FDA's task when
eval uati ng whet her a novel assay shoul d be
cleared or approved, it's determ ned whet her
t he assay can be found substantially
equi val ent to existing assays, or is
reasonably safe and effective for its
I nt ended use.

For that purpose we focus on the
anal ytical and clinical validity of the
assay based on the specific claimor clains
that are nmade when pronoting and | abeling
t he devi ce.

The FDA seeks the advice of this
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panel regardi ng whether the clinical use of
t hese devices pose a risk to the public
health. The FDA al so requests that the
panel discuss the effectiveness of these
devices to neasure and di agnose |ipid

di sorders and at heroscl erosis.

Thank you.

DR STEELE: Thank you.

We have 15 m nutes for the panel
to ask the FDA questions. These questions
shoul d be nostly clarification questions.
However, we wi |l have further opportunity to
address questions to the FDA i medi ately
before and after lunch if needed.

Any questions?

Dr. Gines.

QUESTI ONS AND ANSVERS

DR. GRINES: Since the FDA is
responsi bl e for maki ng sure these tests are
not harnful, and one of these NACB draft
recommendations it was conmented that

measur enent of subfractions are not hel pful,
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and in sone cases mght be harnful. Can you
clarify that statenent? How would it be
har nf ul ?

MR WOCD: The NACB' s gui del i ne?

DR. GRINES: Ri ght.

MR, WOOD: | believe the
I nterpretation of the NACB gui deline was the
proposal of using these subclasses in normal
| i podem c patients for |ipid |owering
t herapy, and the possible side effects of
lipid lowering therapy on patients that may
not need it.

DR. GRINES: But has it really
been proven to be harnful ?

MR WOOD: No. As | said, |
believe that's what their definitionis. |
do not have a clear understandi ng of what
their definition is.

DR. STEELE: Dr. Zhang.

DR. ZHANG Wien FDA review this
on a coupl e of occasions, have you or your

associ ates | ooked i nto actual studies,
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reports, not just reviews, association
recommendat i ons? Wether or not to really

| ook at -- for exanple one of the nethod
used for nore than 100 publications. So
whet her or not this FDA review, the group of
reviews, would | ook at these publications.

MR, WOOD: Yes, we did. A nunber
of the publications are actually cited in
the executive summary that we revi ewed, but
there were many many nore besi des the ones
that were listed for this presentation.

DR, STEELE: Dr. WMarcovi na.

DR. MARCOVI NA: You cited several
ti mes, doctor, the consensus was based -- |
mean the statenent was based on consensus of
experts in the field.

MR WOCD: Yes.

DR. MARCOVI NA: That neans those
experts participating in the panel, not
experts in the field in general. Shouldn't
that be the prem se?

MR WOOD: Yes, | believe it
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shoul d be defined that way, yes.

DR. MARCOVI NA: Because it could
be a huge di sagreeance anong experts in the
field. So it should be noted that there
thisis limted to the experts that were
sitting on that panel.

MR, WOOD: |'m not sure who their
panel ed for their group of experts, but I'm
sure it wasn't everybody in the field.

DR STEELE: Dr. Tsai.

DR, TSIA: Can | follow up with
the sane, do we have specific papers,
literature, citing the harnful effect of
doi ng these tests? A specific paper?

DR GUTIERREZ: Can | just
Interject on that, the statenent that says,
what it's based on, is a general statenent.

And there was no specific -- it's a general
statenent for any recommendation they nake.
So it's whether they are harnful,
eventual ly could be, but they weren't

specifically addressed with respect to lipid
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subfracti ons.

DR GRI NES: But that statement,
| mean maybe it's just semantics, but it
sounds like a warning. | would interpret
the way it's worded.

DR, GUTIERREZ: But it is for
general, and it is again the cost. So it
coul d have been -- you have to see whet her
they found any reason to think that there
was any specific reasons for that or not.

DR. CGRINES: But as far as we know
It's just speculation that's conmon, true
specul ati on.

DR GUJTI ERREZ: When they do these
draft guidelines, they have three different
cl asses that they consider us to be, the
recommendati on and the weight of the
evi dence. And when they give the people who
consi dered these things, they essentially
give them points that are general. This is
what you nust consider. And anong them are

whet her things are harnful or not.
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So it may not be -- it may not be
relevant to this specific recommendation or
not .

DR. GRINES: You don't know the
| evel of evidence for postulating that it
m ght be harnful ?

MR, WOOD: We do not know the
| evel of evidence for that. M/ opinion was
an estimte of what | thought. That's not
definitive. It was not defined where their
evi dence cane fromby saying it m ght be
har nf ul .

DR, TSAl: So this whol e issue of
harnful ness as cited by this particul ar NACB
or recomrendation for all practical purposes
I's somewhat irrelevant to our discussion
because you don't have a specific paper, a
speci fic instance, that proves the
har nf ul ness, right? It could be used
| oosely as in | ess than cost effective,
sonmet hing of that nature, which is of no

concern to us.
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MR WOCD: Well, it could be, yes.
However, that's the NACB guideline as it
was stated, and | did not feel | should
par aphrase the guideline.

DR, STEELE: Dr. Renal ey, please.

DR. REMALEY: | would just like to
poi nt out, Doug, | know you are aware of it,
but the NACB gui delines are now about five
years old. And a lot of these studies of
course were done since that tinme, so we
shoul d take that into consideration in
what ever deci si on we nake.

And al so, the NACB guidelines are
only draft. There's actually a small nunber
of people on that panel, and | renove those
carefully. And overall | thought they were
very well devel oped. But on the
subfractions in particular, there were only
one or two pages. |It's not clear to ne how
they cane up with those concl usi ons.

And there's literally one

sent ence on each subfracti on.
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So I think we have to be careful
because they are draft, and because, in ny
opi nion, they are not very well devel oped,
and |'mnot sure on what basis they made
t heir concl usi ons.

MR, WOOD: And that's why |
specified they were in draft when | started
t he discussion of it.

DR STEELE: Dr. Watson.

DR WATSON: |I'd like to agree
with Dr. Renmal ey and say that | al so have
reviewed the draft, and they are still
accepting revisions, and it's stated that
t he weight of evidence of this is little c,
whi ch neans consensus of quote unquote
experts in the field, and that's the weakest
| evel of evidence that we have.

DR. STEELE: Dr. Levi nson.

DR LEVINSON: Yes, |'d just like
to add to the question about clarification.

So it seens to ne fromwhat you

said that it really wouldn't nake a | ot of
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difference if a | ot of these nethods agree
or disagree to one extent or another. But
the real question is whether or not they
agree with, let's say, total chol esterol or
HDL chol esterol in terns of classifying
patients, because those are the reference
markers; is that correct?

MR, WOOD: That's one of the
things we are trying to determne, is
whet her these subfractions can correlate to
establish bi omarkers, or whether they are
safe and effective based on their own use.
That's part of why we're here.

DR. LEVINSON: Well, the safe and
effective is sort of a different question.

MR, WOOD: Ri ght.

DR, LEVINSON: |'mjust talking
about, the agreenent needs to be with
sonmething that is routinely used and
general ly accepted, so that woul d be either
for it seens to nme for LDL subtypes woul d be

either total cholesterol or LDL chol esterol,
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or maybe in the future non-HDL chol esterol,
but | don't think we've gotten there yet.

And then for HDL subtypes, it
seens to ne the agreenment would be with that
total HDL chol esterol.

MR, WOOD: Again, that is what
we're asking the panel. Are there
met hodol ogi es -- or nethods to conpare these
w th established bi omarkers as substantial -
- that's part of what we are asking.

DR. STEELE: Dr. Wnter.

DR. WNTER: |s there data in the
literature on individuals that don't have
the nmetabolic syndrone, non-netabolic
syndrone patients, normal triglyceridemc,
normal HDL, normal LDL, as to how conmon the
A versus the B phenotype is?

MR WOCD: Yes, there are exanpl es
of that in the literature.

DR. WNTER And what are the
relative frequencies of the B phenotype in

the control popul ation versus the popul ati on

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




10

11

12

13

14

15

16

17

18

19

20

21

22

172

t hat woul d have heart di sease? Because

we' ve seen at least in the conparison again
shown earlier between the four nethods,
there's not consensus even in the contro
popul ati on.

MR, WOOD: | unfortunately don't
have any of that wwth ne, and | can't speak
of f of ny head about what they are. But
there are papers avail abl e.

DR. STEELE: Dr. Zhang.

DR ZHANG | have a question
related to the subcl ass or subpopul ati on,
what do you call, has anything to do wth
treat nent.

There is one reconmendati on or
comrent on the slides that show this
subcl ass had little to do with treatnent
over tinme. M question is, what kind of
evi dence or popul ati on study or clinical
study or published peer review of paper nake
up the study.

MR WOOD: Those have been
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established in -- I"'msorry | don't have the
exact nunber of papers -- but there have
been studi es showi ng that in several papers.

DR, ZHANG Fairly big clinical
study, or just a small analysis type of
paper ?

MR, WOOD: They are not small
st udi es.

DR STEELE: Dr. Loew.

DR. LOEW Two questions about the
slide you showed with the HDL fractions
conparison. You had the normal |ipidemc
group and the dyslipidem c group, and the
vari ous nmeasures of HDL concentrati on.

MR WOCD: Yes.

DR. LOEW The judgnents about
normal versus dyslipidem c were nmade how?

MR WOCD: They were made by the
author, and |I'm not sure how he made those
judgnents. This was a poster that was
presented at the Anerican Associ ation of

Cinical Chemstry. I'mtrying to find it
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right now, this one. That's the one you
mean?

DR LOEW Yes, sir. Do you know
whet her a simlar type of conparison has
been made for LDL fractions?

MR, WOOD: Not to my know edge.

DR. LOEW Thank you.

DR. STEELE: Are there any further
guestions of the FDA representative here?

No? Ckay. Excuse ne, sir, do
you know the answer to the question that was
just raised?

Yes, you nmay, please cone to the
m ke.

MR MUNIZ: |'m Nehem as Mini z
wth Quantinetrix, and this is the slide
that was provided by us, Dr. Mdira and
nysel f.

The question was, how do you
differenti ate between these two popul ati ons.

It was a very sinple clinica

distinction. W took the criteria of ATP-3
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NACB ATP-111 guideline, and we only
separated the two popul ati ons based on

whet her they were within the ATP-I111 for any
single paraneter -- it could have been
triglycerides, could have been chol esterol,
coul d have been HDL, could have been LDL,
coul d have been anything. So it was whet her
they were within the ATP-111 or outside.

So therefore the overlap is
obvious. W didn't discrimnate for whether
-- but if you look at the neans of the two
popul ati ons, you can see that they are very
different. But we didn't exclude based on
anything el se; only whether they were within
or outside of that NCAB.

DR STEELE: Just a nmonent, Dr.
Remal ey, pl ease.

DR. REMALEY: The data as it is
shown is very difficult to interpret with
just the range. As you said you point out
the nmean i s perhaps nore neani ngful.

It would be of course nore
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worthwhile to ook at the distributions, or
better yet, the area under the curve if
you' ve done RCC curves.

And in fact, if you |l ook at, as
you know, LDL chol esterol or total
chol esterol there's trenendous overl ap
bet ween the di sease and the non-di sease
popul ati on.

So | think the range could be
m sl eadi ng, and what you really need to | ook
at is the ROC area curves.

MR MUNIZ: Well, that is why |
poi nted out when | gave ny presentation
within this slide also.

DR. STEELE: kay, thank you, sir.

Any further questions for the FDA
representative here?

No? At this point we have tine
for the panel to have an open di scussion.
We can have general thoughts and comments
fromthe panel. And we will have tine later

for specific FDA questions, we can address
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those later.

But any comments, questions or
t houghts at this point?

Yes, Dr. Gines.

PANEL DI SCUSSI ON

DR GRINES: | guess I'ma little
confused, because we have a | ot of the
presentations tal ked about how i nport ant
particle size mattered, particularly if your
chol esterol profile was normal; that was one
of the things that was predictive of
at heroscl erosi s, and yet other speakers are
saying that it's directly correlated with
total chol esterol and non-HDL chol estero
and it's not that inportant.

And | guess |I'd like to ask the
panel nmenbers, how do | -- being a clinician
who doesn't specialize in lipids -- how am |
supposed to sort this out?

DR STEELE: Dr. Watson.

DR. WATSON: Being a clinician

that does specialize in lipids, |I can tel
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you, it's just as confusing for ne.

And the two things that | really
think are mssing fromthis field are, one,
popul ati on-based studi es where you
prospectively follow a group of nornal
heal t hy people to see how does this really
predi ct disease.

And the second thing is,

I ntervention studies show ng you that if you
treat people with this certain phenotype,
with this therapeutic intervention, you nake
a difference.

And | don't think we have either
of those, which nmakes it very difficult to
interpret all of this.

DR, STEELE: Dr. Zhang?

DR. ZHANG These presentati ons
are great, but there are two major questions
| have, or general comments.

First is the need for subcl ass.

It seens to nme you have at the | east have

three bases. First, you have a biol ogy
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behind it. So in other words, you find a
subcl ass or group of subcl asses of

| i poproteins. They have a baiter nol ecul ar
mechani sm or clinical nmechanism that carbon
use the markers.

Second, to follow up on Dr.

Wat son's comments, it seens to ne there is
no well designed study use a nethod -- |
don't want to say a standard net hod across
the board -- use a nethod to do a multiple
center study to denonstrate one subclass or
group of subclass of lipid proteins have
better indication in clinical diagnosis or
treat nent.

Nunmber three, several conparisons
presented here today either with very
limted nunber of studies, for nethod of
conparison, |'msurprised, only have 40
I ndividuals -- 40 individuals -- four zero.

It's very, very small nunber, around 40.
You only have ei ght percent in agreenent.

Such nunbers go to public. Patients were
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conf used.

So to ny understandi ng, why there
Is a general recommendation, say naybe
harnful, sticking to ny opinion as a
toxi col ogist, if you have data or sonething
such markers that go to public, cause
confusion. Forty-individual study, only 80
percent are in agreenment. And then such
I nterpretati on nmaybe cause patients with
borderline, whether or not he or she should
go for treatnent, nost of the drug will have
side effects.

| f an individual do not need such
a treatnent, you go for such a treatnent, or
even don't have a marker we use for
foll omup, whether or not it can be used for
nonitoring, treating effectiveness or side
effect, such marker can be harnful.

As a toxicologist, this is ny
I nterpretation; not to the panel nen,
whatever. Strictly personal as a

t oxi col ogi st.
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This is why | think the three
points just in general, |I'"mnot going to
mention this nethod.

DR. STEELE: Dr. Levi nson.

DR, LEVINSON: Yes. Wll, | would
say that over the years, follow ng these
stories, |'ve cone very nmuch to simlar
conclusions as Dr. Wade seens to be
indicating in his presentation.

But the question here is not --
It seenms to nme -- is not whether or not --
and | woul d say that when clinicians cone to
me, and they do sonetines in the lab, | tel
themthey will get no nore usefu
I nformati on out of these tests.

Nevert hel ess, this doesn't seem
to be the question. The question seens to
be whether or not these tests agree with
maybe total chol esterol, and give that sane
kind of information, or HDL chol esterol, and
give that sane kind of information.

And | nust say that's not
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sonething |'ve really paid a | ot of
attention to, but I'mnot sure that that's
not what we have to focus on.

DR. STEELE: Dr. Shanburek.

DR. SHAMBUREK: | think there are
quite a nunber of issues comng up. Froma
clinician's point of view, it is very
confusing, just trying to interpret these
di fferent nethods.

And we' ve heard today that their
different properties, and it's often trying
to lunp them altogether as one pattern A or
pattern B.

W say with this study | ooking at
di fferent nethodol ogies we are not going to
get that.

You can | ook at an individual
study and there are several questions. One,
will it predict in different studies, say a
clinical study, the same result over
di fferent popul ations?

O the other question is, are
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there other risk factors, HDL, triglyceride,
non-HDL, that wll predict is just as well?

One instance could be with the
pattern A/pattern B and there are quite a
nunber of clinical studies that suggest the
smal |l dense LDL is predictive, and change
W th statin treatnent.

Then you can | ook at anot her
study, another large study |ike the CARE
trial, which saw a 24 percent reduction in
coronary events with a statin, but there,
the smal |l dense particle, the pattern B, was
not predictive.

So you have several trials where
you are not showng it. So the question is,
I s there enough evidence to suggest you
shoul d be using it, one, as a diagnostic
thing, one as a way of following it.

And that gets into the issue of
risk. Are we going to be able to all ow
physi cians, allow patients, to treat based

on this? Are we going to abandon the LDL
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| evel s? We saw one of the slides here with
t he Ensign study that was shown where, and
you can argue about the validity of it, they
tried to showwth three of themthe LDL
concentrations, and the nean concentrations
I n those of 130 versus 180, and again, you
coul d argue whether the NVR was a valid way
to do that.

But if you say, in the nean
val ues for these sane 40 patients, you are
varying from 130 to 180, that's going to be
quite different in our already defined, well
established criteria for treating patients.
At 180 you may certainly consider
consi derable treatnent in that patient
versus 130, depending on other risk factors.

But | think there is confusing
data wth studies. And I also think we have
to really consider whether or not our
currently ones we have, non-HDL
triglyceride, HDL, is enough for clinicians

at this point.
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DR. STEELE: Dr. Wnter.

DR WNTER: | just want to nmake a
comment that obviously atherosclerosis is
mul ti genic, polygenic, there are |ots of
factors that cause atherosclerosis. And |
woul dn't predict any one test of lipids is
going to be 100 percent predictive.

| think people can be nornal
| i pi dem ¢, probably not have any
abnormalities in their |ipids, and get
at heroscl erosi s because of hypertension in
the famly history. And | don't think we
need to | ook for markers that are 100
percent predictive or correct.

But if we can find better markers
at present, then who should they be applied
to? Again, froma public health point of
view, if people just |ooked at the NCEP
gui del i nes, that woul d probably be a great
| nprovenent, | ooking also at weight,

di abetes, prevention of hypertension.

DR STEELE: Dr. Renal ey.
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DR, REMALEY: | think it's worth
repeating that our current tests are
| nadequate. You know half the patients at
risk aren't diagnosed wth our current
tests.

So I think, obviously this is an
| nportant unnmet need. |'mnot sure that
this is the full solution of course.

But | also think we have to nake
a distinction that ny viewis we are not
here to nmake guidelines in ternms of use. W
are supposed to help guide the FDA in terns
of whether these tests wll be avail abl e.

And | think that is an inportant
di stinction, because as Dr. Wnter said,
this is a very conpl ex disease, and there
may be a subset of patients where the snmall
dense LDL is very valuable, and this nay be
obscured by the fact that when you do these
| arge trials you lunp themall together.

And also | think we have to nmake

a distinction whether we're -- again,
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don't think it's our role here or whether
tests -- | don't think anyone here is
advocating it as a screening test, but
whether it should be used as the NCP
recommends, which | think is the existing
recommendation for at |east the small dense
LDLs, and an ancillary test for people who
are past that internediate risk, and about
40 percent of the population is at
I nternmedi ate ri sk.

| think people who have two or
nore risk factors, they don't need any extra
test. They should be treated. And those
who are low risk may need this test. But
clearly people who are internedi ate ri sk,
and that's a large part of the popul ation,
we have a dilema here. Should they all go
on statins?

And | think that's where these
ancillary tests could be useful, and it's a
very conplicated question because it's a

conplicated disease. And | think it's up to
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t he connoi sseurs or the experts to decide
whet her they want to order the tests and
whether it's available. And | think that's
the role of the FDA, whether to nmake these
tests avail able, not creating guidelines.

DR, STEELE: Dr. Marcovi na.

DR. MARCOVI NA: Based on the fact
that the standard lipid profile, that takes
only -- practically less than 50 percent of
I ndi vidual s that had a risk of coronary
artery disease. | believe that we really
shoul d be open to see what are the tests,
can be out there, that we are not discussing
replacing | guess at this point in tinme. W
don't have the body of evidence that we have
of lipids that we have coll ected throughout
t he years.

But what tests can be added?

What are the requisites for these tests?
How do we judge these tests? Just sinply
based on the sinplicity of a nake-up or

because they are cost effective in all --
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certainly based it on the fact that they can
be potentially harnful to patients.

How t hey can be potentially
harnful is already harnful for those 50
percent of patients that we are not
recogni zing by using the lipid profile. So
we are harm ng our patients anyway by not
recogni zi ng them

So | believe that we should at
| east be open and eval uate each net hod
| ndependently and | ook at the clinical
evi dence.

DR. STEELE: Dr. Levinson.

DR LEVINSON: | didn't raise ny
hand, but | did have a question, and | was
going to -- or a statenent, | should say.

And that is, you know, the
question is, maybe, but | don't think that's
the question we're here to answer, and |
agree with just about everything that was
just said, that is, do we have sonething

here that is substantially better than we
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had before.

And the area under the ROC curve,
usually if you take non-HDL chol esterol or
LDL chol esterol and HDL chol esterol and all
t hese other risk factors, so-called
nmet abol i ¢ syndrone, |unped together, if you
want to go that way, then the area under the
ROC curve is usually about point eight,
that's usually about the best you can get.

So do we have sonething that can
get our area substantially higher? Because
when that is translated into actual Bayesi an
predi ction values, it doesn't conme out to be
very high.

And you know | woul d say probably
this is not the way to get that at this
poi nt, much higher, and | don't think
anybody has been able to show that, that it
does that.

Now | know in sone of his
articles Alan Tall tal ked about what we need

to neasure in terns of HDL is the flux of
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HDL out of the nmacrophage, okay, but surely
that is not sonething we're in a position to
be able to do even if it's true.

So unl ess sonebody coul d show
that sonething is really a nmuch better
predi cter, and could get a nuch better area
than that, even along with other factors,
then | don't think we have sonething that is
going to add substantially to what we can
al ready do.

But I'mnot sure that's the
guestion we're here to answer today. So.

DR. STEELE: Dr. Gines.

DR GRINES: My comment was goi ng
to be that | do perceive that there is a
need to try to get nore information. Just
havi ng these devices available in clinical
settings will allow groups of physicians to
anal yze the data and | ook at their own
patient popul ation.

But | do a | ot of acetony

(phonetic) research, and | can tell you that
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there are an enornous nunber of people who
come in wth infarcs who have net the
guidelines with regard to their chol esterol.

The average person coming in with
their infarc has an LDL chol esterol in the
120s. And so one fair diagnosed with an NLI
(phonetic); of course that is no | onger
acceptable. But they neet the guidelines up
until the mnute they have their infarct.
And we're still seeing a | ot of those
patients.

Furthernore, there is a |lot of
evi dence on regression of atherosclerosis
where patients who neet the guidelines are
continuing to progress rather than regress,
and maybe the guidelines aren't strict
enough in that regard.

But | have to think that
addi ti onal know edge with these subfractions
mght allow us to figure out who those
progressors may be.

DR. STEELE: Dr. VWAt son.
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DR. WATSON: | agree with al
these points that currently there are
patients still at risk because of -- with
normal |ipids and that are neeting
gui del i nes.

But | also very strongly believe
that there could be harm And it's not just
harmin using this data to overtreat
patients. But the big thing | see -- | get
tons of referrals for this -- is people use
them as an excuse to undertreat. So soneone
sees an LDL of 180, but they get the
subcl ass distribution; it's all type A, and
t hey say, oh good, | don't have to do
anyt hi ng.

| think the problemis that
clinicians are very confused by all of these
di fferent assays, what they nean, how to use
them And so | think -- | do agree that
t hese tests should be available, but | think
there has to be sone way of standardizing it

so that people understand what they are;
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that they are not to be used instead of
gui del i nes, but naybe for additional risk
assessnent and that type fo thing.

DR STEELE: Dr. Tsai.

DR, TSAl: | again agree with al
of you, and | -- so far I'mjust going to
address Dr. Watson's point to begin wth.
Because | think -- as you know one of the
papers that is presented is the MESA paper
t hat does address the fact that just because
you have |l arge LDL does not nean it's not
harnful. It's a nessage that is not totally
wel | understood. And there is a |ot of
conf usi on.

Nevert hel ess, going back to Dr.
Gines, and Dr. Marcovina and Dr. Renul ey,
I's that currently when you run the risk fo
under di agnosi ng the patients, and as you
yoursel f just nentioned.

So | think balancing the two, |
see the risk of having too many tests that

are not standardi zed available. On the
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other hand | also see in the current
situation the | argest, the nost inportant
risk, is that we are not capturing nost of
t he patients.

When we see our nei ghbor dying of
M just |ike that because his chol esterol

may be nornal .

So bal ancing the two, | would
rather see nore tests. Wuld | |[ike to see
| ess standards? O course. Wuld | like to

see nore research in conparison and
regul ate? O course.

But | really think at this point,
yeah, the fact that clinicians do not
understand the utility of this test falls --
t he burden should fall on the pathol ogi st
who introduced these tests to educate the
clinicians.

But we are going beyond that. So
| think in sumthere are sone useful ness of
these tests, and we should let these tests

sort of run its course, and see how usef ul
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t hey are.

DR, STEELE: Any further comments
or questions? O, excuse ne.

DR LEVINSON: Yes, | was just
going to nmake one coment al so.

| think there is a big
distinction. | think fromthe research
aspect, clinical trials diagnosing patients
w th abnormal profiles, these different
tests have added i mensely to our
under st andi ng.

| think the process of what's
going on with treatnent is a dynam c one.
And | think we are all pondering over how do
we nove froma research aspect where there
are probably teasing out where it's
I nportant to a clinical aspect w thout
totally confusing people.

And | think we have sonme who
woul d say, well, we have a study with 40
I ndi viduals. What if we had 400

I ndi vidual s? Well, | think we would get the
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same result. | thin as soneone said
earlier, we are | ooking at properties that
don't correl ate.

So perhaps we need to be | ooking
at the individual tests and seeing how they
have clinical utility, and this is sonething
| don't think we have.

Maybe we can't be saying everyone
should be able to put a pattern A and a
pattern B. Maybe they have their own
defined criteria.

But I'mnot sure we're yet to
junp in the clinical realm as we're hearing
froma nunber of individuals.

DR, STEELE: Dr. Levi nson.

DR LEVINSON: Yes, |'d just nake
one other coment, and that is, when Austin
and associ ates identified the subclass B,

t he at herogeni ¢ phenotype, and that was
defined as being genetically a true
phenotype, but now it's becone nore and nore

apparent that people who are insulin
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resi stant and overweight, that this
phenot ype can al so be environnental ly
produced, not only kinetically produced.
And per haps now nore peopl e are appeari ng
Wi th this phenotype that are actually
envi ronnental | y produced.

So the real thing froma clinical
point of viewis to deal wth the questions
of overwei ghtness and insulin resistance
since we are getting into that, as opposed
to looking at this subtype or that subtype.

DR. STEELE: Any further comments,

poi nts?

VWll, we managed to get a little
ahead of schedule, and we will break for
| unch.

Il wll remnd the panel nenbers

not to discuss the topic at |unch today.

And we w Il neet sharply at 1:00 o' cl ock.
Oh, correction. W'll make that

12:45 so we nmeke sure that sone people

know have to get out, and we'll try to get a
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little early: 12:45.

And | m ght add, please |eave the
room as expeditiously as possible. It wll
be secured by FDA staff during this break.
Pl ease take any personal bel ongi ngs you nay
want with you at this tinme, and you nay not
be all owed back in the roomuntil we
reconvene.

(Whereupon at 11:51 a.m
the proceeding in the
above-entitled matter
went off the record to
return on the record at
12:53 p.m)

DR. STEELE: If we can start a
little early, we'll be able to finish nmaybe
on tinmne.

| would like to call this
meeti ng back to order, and at this point we
still have general discussion.

Anybody on the panel would Iike

to make any further coments? Bring up any
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new i ssues?

Yes, Dr. Wnter?

DR WNTER: 1'd like to find out
what the reproducibility is and long term
stability of the various assays and what
they use as reference materials.

Maybe this is a question | should
have addressed to the FDA speaker.

MR, WOOD: Actually, in reference
to that question, the actual industries
t henselves wll have to tell you what the
reproduci bility of these studies are. W
don't have that data, so if you want to
bring them up.

DR STEELE: |s there anybody from
I ndustry that would |ike to nake a comment
to that question or answer that question
briefly?

And pl ease identify yourself and
say where you're from

MR. FRENCH: Kenneth French with

At her ot ech, Birm ngham Al abama, the
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