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at the Holiday Inn Gaithersburg, Two
Mont gonery Vil l age Avenue, @it hersburg,
Maryl and, Bernard W Steele, MD.,

Chai r person, presiding.

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




PRESENT:

BERNARD W STEELE, M D. Chairperson
CINDY L. GRINES, M D. Consul t ant

ANN M GRONOWBKI, Ph.D. Voting Menber
STANLEY S. LEVI NSON, Ph.D. Consultant
MURRAY H. LOEW Ph.D. Consuner
Representative

SANTI CA M MARCOVI NA, Ph. D. Consul t ant
ALAN T. REMALEY, M D., Ph.D. Voting Menber
ROBERT D. SHAMBUREK, M D. Consul t ant

M CHAEL Y. TSAlI, Ph.D. Consultant

KAROL E. WATSON, M D., Ph.D. Consultant
WLLIAME. WNTER, M D. Consultant
THOVAS E. WORTHY, Ph.D. Industry
Representative

RU VEN ZHANG, M D., Ph.D. Voting Menber

FDA PARTI Cl PANTS:
VERONI CA J. CALVIN, M A Executive Secretary
ALBERTO GUTI ERREZ, Ph.D. Director, D vision

of Chem stry and Toxi col ogy

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




FDA PARTI Cl PANTS (conti nued):

STEVE GUTMAN, MD., MB.A Director, Ofice
of In Vitro D agnostics

CARCL C. BENSON, MI(ASCP), M A. Associate
Director for Chemstry

COURTNEY D. HARPER, Ph.D. Associate Director
for Toxi col ogy

DOUGLAS WOOD, MI( ASCP) MCSE Divi sion of

Chem stry and Toxi col ogy

GUEST PRESENTER:
PARVI N P. WAYMACK, Ph.D. Research Chem st,

Centers for D sease Control and Prevention

PUBLI C SPEAKERS:

RUSSELL G WARNI CK Ber kel ey HeartLab, Inc.
KENNETH FRENCH At herotech, Inc.
NEHEM AS MUNI Z Quantinmetri x Corporation
SAM A MORA, MD., MH S. Harvard Medi ca
School

JAMES OTVOS, Ph. D. Li poSci ence, I nc.

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




GQUEST SPEAKERS (conti nued):

H ROBERT SUPERKO, M D. Fuqua Heart Center
for Prevention, Piednont Hospital

WLLI AM CROWELL, M D. Medical D rector,
Di vi sion of Lipoprotein Disorders,
Presbyterian Center for Preventive

Car di ol ogy, and Wake Forest University
School of Medicine

PAUL ZI AJKA, MD., Ph.D. Drector, The
Florida Lipid Institute and Chi ef Medi cal
O ficer, Atherotech

HERBERT K. NAITO Ph.D., MB.A NorthStar
Consul ting Service

ELI ZABETH SCHI LLI NG CRNP Uni versity of

Maryl and Medi cal Center

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




CONT-E-N-T-S

AGENDA | TEM PACGE
CALL TO ORDER 6
PANEL | NTRODUCTI ONS 7
CONFLI CT OF | NTEREST STATEMENT 11
Dl VI SI ON UPDATES:

Carol Benson, Chem stry 15
Court ney Harper, Toxicol ogy 22
CRI TI CAL PATH I NI TI ATI VE N A
OPEN PUBLI C HEARI NG 33
GUEST PRESENTATI ON 90
QUESTI ONS AND ANSVEERS 125
FDA PRESENTATI ON 136
QUESTI ONS AND ANSVEERS 162
PANEL DELI BERATI ONS 177
OPEN PUBLI C HEARI NG 207
PANEL RESPONSE TO FDA QUESTI ONS 298

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

P-ROGCGEEDI-NGS
(8:09 a.m)
CALL TO ORDER

DR. STEELE: Good norni ng.

| would like to call this neeting
of the dinical Chem stry and di nical
Toxi col ogy Devi ces Panel to order.

My nanme is Dr. Bernard Steele. |
amthe chairperson of the dinical Chemstry
and clinical Toxicol ogy Devices Panel.

| ama clinical chem st and
toxicologist, and | amthe director of the
Core Laboratory at Jackson Menori al
Hospital, a 1,500-bed county hospital in
M am Dade, Florida. And | amthe director
of the driving-under-the-influence
| aboratory for the County M am Dade.

| am al so a nenber of the

Uni versity of Mam School of Medicine.
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I f you haven't done so already,
pl ease sign the attendance sheets that are
on the tables by the doors, and | wll note
for the record that the voting nenbers
present constitute a quorum as required by
21 CFR Part 14.

At this time, I wll ask the
panel nmenbers to introduce thensel ves, give
their area of expertise, position, and
affiliation. | wll start at the corner
wth Dr. Cutierrez.

PANEL | NTRODUCTI ONS

DR, GUTIERREZ: |'m Al berto
Qutierrez. |I'mthe division director for
chem stry and toxicology in the Ofice of In
Vitro D agnostics at CDRH.

Dr. LOEW |I'm Murray Loew, the
consuner representative, and a faculty
menber in electrical and conputer
engi neeri ng and bi onedi cal engi neering at
George Washington University.

DR GRINES: |'m G ndy Gines.
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I'"'man interventional cardiol ogist at
W |iam Beaunont Hospital.

DR. WNTER: I'mWIIliamWnter.
"' ma professor of pathol ogy and pediatrics
at the University of Florida. M/ background
Is clinical chemstry and pediatric
endocri nol ogy.

DR. WATSON: |'m Karol Watson.
" ma cardiol ogi st at UCLA, and director of
the Center for Chol esterol and Hypertension
Managenent there.

DR LEVINSON: H, I'm Stanl ey
Levinson, and |'m a professor of pathol ogy
and | aboratory nedicine at the University of
Louisville, and I'mchief of clinical
chem stry at the Louisville VA Hospital.

DR. REMALEY: My nane is Al an
Remaley. |'ma clinical chem st at the
National Institutes of Health. And I do
research at the Heart Lung and Bl ood
Institute on HDL netabolism

DR TSAI: |I'm M chael Tsai. I''m
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a professor at the University of M nnesota
i n the Departnent of Laboratory Medicine and
Pat hol ogy, and | do research in the
cardi ovascul ar di sease ar ea.

DR. MARCOVI NA: My nane is Santica
Marcovina. |'ma professor of nedicine at
the University of Washington in Seattle, and
|"mdirector of the Northwest Lipid
Met abol i sm and Di abetes Research
Laboratori es.

DR. SHAMBUREK: |'m Bob Shanbur ek.

I"'mwith the intranural NHLBI. My area

Interest is lipids and in vivo |lipoprotein
met abol i sm

DR, ZHANG |'m Ruiwen Zhang. |'m
a toxicologist certified by Anerican Board
of Toxicology. |'ma professor of
phar macol ogy, ki net opharnocol ogy and
t oxi col ogy, at the University of Al abama at
t he Bi rm ngham School of Medi cine.

Also I"'mthe director of cancer

and pharnmacol ogy over there. [|I'm
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responsi ble for kinetico (phonetic)
phar macol ogy, toxicology and clinical trials
over there.

DR, GRONOWSKI : I''m Ann G onowski .

' man associ ate professor at Washi ngton
Uni versity School of Medicine in St. Louis.

| ama clinical chemst with a
speci alist in endocrinology and reproductive
physi ol ogy.

DR, WORTHY: |I'm Tom Worthy. [|'m
the industry representative. I'ma
consultant on in vitro diagnostics. M
background is in lipid chem stry and am no
assay.

DR, STEELE: Ckay, at this nonent
| have a coupl e of announcenents or pieces
of information.

For the panel, please turn off
your m kes when you are done. And two, we
can only have four m kes on at one tine, so
pl ease turn them of f when you are done.

The second thing is, for the
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audi ence there wll be no outbursts.

And finally I would like to
rem nd you, take a nonent right now and take
out your cell phone and turn it off, or any
ot her device you mght have. It would be
much appreci ated by everyone.

Ms. Calvin here is the executive
secretary, and would li ke to nmake sone
I ntroductory remarKks.

CONFLI CT OF | NTEREST STATEMENT

M5. CALVIN. | will read into the
record the conflict of interest statenent.

The Food and Drug Adm nistration
IS convening today's neeting of the clinical
chem stry and clinical toxicology devices
panel of the Medical Devices Advisory
Comm ttee under the authority of the Federal
Advi sory Conmm ttee Act of 1972.

Wth the exception of the
I ndustry representative, all nenbers and
consultants of the panel are special

gover nnent enpl oyees or regul ar federa
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enpl oyees from ot her agencies, and are
subject to the federal conflict of interest
| aws and regul ati ons.

The follow ng information on the
status of this panel's conpliance with
federal ethics and conflict of interest |aws
covered by, but not limted to, those found
at 18 USC 208 are being provided to
participants in today's neeting and to the
publi c.

FDA has determ ned that nenbers
and consultants of this panel are in
conpliance wth federal ethics and conflict
of interest |aws.

Under 18 USC 208, Congress has
aut hori zed FDA to grant waivers to speci al
gover nnent enpl oyees who have fi nanci al
conflicts when it is determ ned that the
agency's need for a particular individual's
servi ces outwei ghs his or her potenti al
financial conflict of interest.

Menbers and consultants of this
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panel who are special governnent enpl oyees
have been screened for potential financial
conflicts of interest of their own as well
as those inputed to themincluding those of
their enpl oyer, spouse, or mnor child
related to the discussions of today's
meet i ngs.

These interests may i nclude
I nvest nents, consulting expert w tness
testinony, contracts, grants, CRADAS,
teachi ng, speaking, witing, patents and
royal ties, and prinmary enpl oynent.

Today' s agenda invol ves a
di scussi on of general issues concerning
| i poprotein, HDL and LDL subfraction assays.

Based on the agenda for today's neeting and

all financial interests reported by the
panel nenbers and consultants, no conflict
of interest waivers have been issued.

Dr. Thomas Worthy is serving as
the industry representative, acting on

behal f of all related industry, and is
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enpl oyed by Worthy Consul ting.

Dr. Parvin Waymack, who is a
guest speaker with us today, has
acknow edged scientific collaborations with
firms at issue.

This conflict of interest
statenment wll be avail able for review at
the registration table during this neeting,
and will be included as part of the official
transcri pt.

W would Iike to rem nd nenbers
and consultants that if the discussions
I nvol ve any ot her products or firns not
al ready on the agenda for which an FDA
partici pant has a personal or inputed
financial interest, the participants need to
excl ude thensel ves from such i nvol venent,
and their exclusion will be noted for the
record.

FDA encour ages all other
participants to advise the panel of any

financial relationships that they nay have
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wth any firns at issue.

Thank you.

Before | turn it back over to Dr.
Steele, | would just like to rem nd you that
transcripts of today's neeting wll be
avai l able from Neal G oss & Conpany. Their
contact information can be found on the
tabl e outside the neeting room

Al so information on purchasing
vi deos of today's neeting is also outside on
the table.

Presenters to the panel who have
not already done so should provide FDA with
a hard copy of their remarks, including any
over heads.

Dr. Steele.

DR. STEELE: Next, Ms. Carol
Benson, associate director for chemstry,
followed by Dr. Courtney Harper, associate
director for toxicology, will give division
updat es.

Dl VI SI ON UPDATES - CHEM STRY
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M5. BENSON: Good norning. M
name is Carol Benson, and |'mthe associate
director in chemstry branch in the
Chem stry and Toxi col ogy Divi sion.

Today I'd like to give sone
updat es of happenings in the chem stry
branch on newborn screening, diabetes,
cardi ovascul ar di sease, asthma, on CLIA and
safety.

When there is no predicate
device, the device is automatically
classified into class Ill. FDA can use the
de novo process to classify a Cass Il
device into Cass | or Il for special
controls.

I n August of 2004 FDA used the de
novo process to classify a device for
newborn screen, the Neogram am no acid
caritine and acyl carnitines tandem nmass
spectronetry kit into Cass I1I.

Li kewi se, in May of 2005 our

sister branch, Imunol ogy, classified a
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device for gene nutation detection for
cystic fibrosis into Cass Il with special
controls.

And in January of 2006 this year
anot her device was cleared for gene nutation
detection for cystic fibrosis.

In the area of diabetes, recently
we have revised the guidance for whol e bl ood
gl ucose nonitors, and that is available on
our O VD web page.

Also on the O VD web page are
al erts about di abetes, blood glucose
nonitors, such as counterfeit reagent
strips, and falsely elevated gl ucose results
due to interferences of maltose gal act ose,
and oral d-xylose sol utions.

We have had sone PMA approval s
for Class Il devices with continuous
nonitoring sensors. The two conpanies are
the Medtronic and the Dexcom

W' ve been involved with

Initiatives through the Juvenile D abetes
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Research Foundation and their efforts to
pronote research on the devel opnent of
technol ogy for diabetes nonitoring, and
their desire to nmake this technol ogy nore
w dely avail abl e.

In the cardi ovascul ar area two
new anal ytes were cleared for use, the
di aDexi s PLAC test and the Cardi oMPO test.

The indications for use for the
PLAC test is that is an i nmmunoassay for the
quantitative determ nation of the
| i poprotein associ ated phospholipase A-2 in
human plasnma to be used in conjunction with
clinical evaluation and patient risk
assessnent, as an aid in predicting risk for
coronary heart disease.

The Cardi oMPO test has an
I ndi cations for use that it is intended for
the quantitative determ nation of
nyel oper oxi dase in human plasma, to be used
i n conjunction with clinical history, ECG

and cardi ac biomarkers to evaluate patients
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presenting with chest pain that are at risk
for maj or adverse cardi ac events, including
nyocardi al infarction, need for
revascul ari zati on or death.

In the area of asthma, we've used
the de novo process in April of 2003 to
classify -- to evaluate a Cass |1l device
and to classify it into Class Il for the
breath nitric oxide that is used in the
nonitoring of treatnent for asthmatic
patients.

It has a special control guidance
docunent, and that's available on our web
page.

In the area of CLIA we can talk
about the test categorization, the CLIA
wai vers that have been done for 2006, the
draft guidance for CLIA waiver, and the
dat abase.

If we | ook at how the tests have
been cat egorized since FDA has been doi ng

the categorizations for al nost seven years,
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we can see that by far the majority of the
tests are categorized as noderate.

The tests that have been
categori zed as high has renmai ned about the
sane over these past years, a little around
200. The nunber of waived tests has seen
sonme increase in the past tw years.

The nunmber of CLI A waivers that
we' ve done in 2006, sone exanples are
presented here. W have the glycosyl ated
whol e bl ood henogl obin. W' ve done sone
drugs of abuse waivers for two conpani es,
Branan and Acon.

We' ve done a m croal bum ne urine
test for Bayer. W' ve added sone chem stry
tests to a table top clinical analyzer, the
Abaxi s Piccol o.

W' ve wai ved a whol e bl ood TSH

And the last one is the nost
recent, which is the Lead Care Il blood | ead
testing system

To hel p you understand how tests
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are wai ved, there are three processes that a
test can be waived: by regulation for nine
generic tests, if the device is cleared by
FDA for hone use, and if it neets the
statutory criteria with valid scientific

dat a.

The draft CLI A wai ver gui dance
was prepared through comrents that were
received fromthe CLIA commttee. The
gui dance hel ps manuf acturers to understand
how t hey need to denonstrate sinple; how
t hey can denonstrate insignificant risk of
erroneous result through failure alerts and
fail -safe nechani snms, and denonstrating
I nsignificant risk of erroneous result
t hrough accuracy.

The CLI A dat abase is avail able
froma link fromthe OVD web page. It's
updated twice a nonth, and it's
downl oadabl e, so you can prepare those
charts that | showed you a few slides ago,

or you can nmassage the data to find out how
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a test is categorized.

If the test is not in the CLIA
dat abase, the default is high conplexity.

In the area of safety, from our
home page we have on sone safety tips for
| abor atori ans, such as fal se el evated HCG
for pregnancy tests; falsely el evated
triponin tests.

W have a link to Recalls. It's
a searchabl e database for classified recalls
of | VDs.

You can al so use the Maude
dat abase to get redacted nedical device
reports.

And the LabSun and the MedSun are
two interactive postmarket surveillance
efforts that provide interactive
communi cati on between FDA and the users of
medi cal devi ces.

MedSun is for hospitals and
nursi ng hones and other health care

facilities. The LabNet is for people that
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are using in vitro diagnostic devices in
their | aboratory.
Thank you.
DI VI SI ON UPDATES - TOXI COLOGY
DR HARPER: Hello, ny nane is

Courtney Harper, and |I'mthe associate

23

director for toxicology in the Ofice of In

Vitro Diagnostic Devices, and I'mgoing to
give you a very brief update of the recent
new and novel devices, and things that are
upcom ng in the toxicology branch.

As all of you know, the
t oxi col ogy branch is responsible for

review ng and regulating a wde variety of

t oxi col ogy type devices, including tests for

drugs of abuse.

But | thought today that | would

focus on sone recent novel and upcom ng type

toxicology and in vitro diagnostic devices,
i ncluding a | ot of devices that are
I ndi cated for uses that are useful for

personal i zed nedi ci ne.
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For those of you that are not
that famliar with the concept of
personalized nedicine, it's an upcom ng
initiative, and is certainly very inportant
in FDA's critical path.

In ternms of increasing new and
novel nedical products that wll increase
the availability of new drugs and new
products for patients.

And the idea of personalized
medi ci ne i s choosing the right drug or the
right therapy or the right treatnent in the
right dose for the right person.

And in order to do that, one
approach is fromthe use of conpanion
di agnostic assays. So these are assays that
are used in conjunction with sone sort of
therapy or treatnent for a patient.

Conpani on di agnostic tests are
tests that are intended to select or guide
drug or treatnent therapy. And there are

several potential benefits to the use of

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

25

t hese conpani on di agnostics for personalized
medi ci ne.

One m ght be to provide
differential diagnosis of certain disorders
In order to identify a specific patient
subset that m ght be nore likely to respond
to that particular drug or treatnent.

And this would provide ways to
target therapy to the right patients.

Maybe even nore inportantly is
the possibility to identify individuals who
m ght be at risk for adverse events from
certain drugs or therapies.

They can -- these types of
di agnostic tests can al so be used as adj unct
tools for nonitoring response to drugs, Sso
that you can know if you are treating your
patient in the right way using the drug that
you have chosen.

And all of these are designed to
advance the field of individualized

medicine. And this will be to pronote
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treatnment for individuals rather than
popul ations. And this is a new field.

So in order to do this we have
sort of three types of devices that we have
seen and are seeing in increasing anounts in
t he toxi col ogy branch. And these three
types of devices are devices that are
I ntended for pharnmacogenetics, for
t herapeutic drug nonitoring, and devices
that are breath tests for a variety of
I ndi cati ons.

Phar macogenetics is the use of a
patient's genetic information to guide drug
sel ection or dosage. So far other devices
t hat we have seen and tal ked nost to
sponsors about are devices that are for drug
met abol i zi ng enzynes. And a | ot of these
are genotypi ng assays.

The first pharnmacogenetic assay
that we cleared in the toxicology branch was
t he Roche Anpli Chip Cytochrone P450

M croarray system
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This device was cleared in
Decenber of 2004 by the de novo process.
This device is a mcroarray that's intended
to detect 27 alleles of the cytochrone P450
2D6 gene, and three alleles of the
cytochrome P450 2C19 gene. And this device
Is intended to help doctors select and gui de
therapy for drugs that are netabolized by
t hese two enzynes.

Notably this was the first
m croarray that was cleared for clinical use
in the United States. And this is an
Affymetri x-based m croarray.

We also reviewed in parallel the
Affymetrix gene chip instrunmentati on system
that is designed to read this Anpli Chip
mcroarray. This was al so done by the de
novo process.

And notably 1'd like to discuss
the FDA review tine. In anticipation of an
I ncreasi ng anount of pharnmacogenetic and

genom c activity in the I'VD industry, in
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nol ecul ar di agnostics, over the past several
years the O fice of In Vitro D agnostics has
put a lot of effort into recruiting
expertise in the area of genetics and

nol ecul ar di agnostics, and inform ng

t hensel ves about pharnnmacogenetics and
personalized nedicine, in order to be ready
for subm ssions such as this.

Through those efforts, and a | ot
of coll aboration and communi cation in the
field in general, and with the conpanies
I nvol ved, the FDA reviewtine for this
devi ce was actually three days.

Simlarly about six nonths |ater
our branch cl eared anot her device for
phar macogenetic testing. The Third Wave
| nvader UGT1Al Assay.

This assay was submtted in
response to a | abeling change for the drug
canptosar. That | abeling change indicated
that certain patients with a STAR 28 allele

may at increased risk for neutropenia when
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I ngesting drugs such as Irinotecan for
cancer chenot her apy.

This assay is designed to attack
the normal and one variant allele that UGT
1Al in order to try and predict risk of this
adverse event.

Just like the Anpli Chip and the
Affymetrix review, the FDA review tine for
this particular subm ssion was 10 days
because of a | ot of conmunication between
our office, the device submtter, and the
Center for Drug Eval uati on.

In addition to those two assays
t hat have been cleared, we have a | ot of
I nterest from ot her conpani es and ot her
st akehol ders in additional pharnacogenetic
targets, including other cytochronme P450
enzynes, including genes that are involved
I n Warfarin pharmacokinetics and
phar macodynam cs, and al so genes that are
identified in drug devel opnent prograns as

bei ng target specific.
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Anot her area of personalized
medi cine is the area of therapeutic drug
nonitoring. FDA has been regul ating TDA
assays that are commercially distributed for
many years now. Therapeutic drug nonitoring
assays are intended to neasure the serum and
plasma | evels of certain drugs in order to
hel p physicians identify patients who may be
at risk for toxicities fromthose drugs, or
may be at subt herapeutic | evels.

We have cl eared assays for many
t herapeutic drugs, including cyclosporin,
tacrolinus, sirolinmus and zoni sam de, and
many others, and we have a | ot of interest
I n conpani es that are devel opi ng assays for
a lot of other drugs for therapeutic drug
noni t ori ng.

A few years ago the assays for
cycl osporin and tacrolinus were down
classified. They were originally Cass III
type devices, and we felt |like there was

enough information available to mtigate the
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risks for those assays, and they were
actually down classified, and are now C ass
Il type assays.

And there is a special controls
gui dance docunent on our website that
descri bes the type of information necessary
to provide a subm ssion for these types of
assays.

In addition our office is also
wor ki ng on devel opi ng a general guidance for
t herapeutic drug nonitoring assays to enable
conpanies to nore easily predict what types
of studies m ght be necessary for
I ntroduci ng new types of assays on the
mar ket .

And finally I'd like to talk
about anot her category of tests which are
breath tests. These types of assays
general ly use a isotype | abel ed i ngested
conmpound, and then they neasure exhal ed
breath to neasure a physi ol ogi ca

phenonmenon.
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A few years ago our office
cl eared one of these type of assays for H.
Pylori infection, but we've been getting
I ncreased interest in devel opnent of these
type of assays for many nore types of
I ndi cations. And those included sone sorts
of enzynme activity including netabolizing
enzynmes or gastrointestinal absorption
assays, and a lot of other conditions.

Not ably the FDA has determ ned
t hese types of devices that include an
| ngest ed conpound are conbi nation products,
and that the device is the primary node of
action. Wat this neans is that conpanies
may choose to submt one application that
woul d i nclude information about both the
I ngested drug and the device for neasuring
breath as a PMA, and the drug and the device
conponents woul d both be approved toget her
under that application.

This was comuni cated publicly in

a jurisdictional update out of the Ofice of
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Conbi nation Products, and |'ve included that
website link in ny talKk.

l"d Iike to thank you for your
attention. |f anyone has questions about
devices that are regulated in the toxicol ogy
branch, please contact ne.

Thank you.

DR STEELE: Thank you.

Next we will have a presentation
by Dr. Sousan Altaie on the critical path
initiative in nmedical devices.

Dr. Altaie.

| understand she nmay not be here.

OPEN PUBLI C HEARI NG

DR STEELE: We will now proceed
to the first open public hearing portion of
the neeting. Public attendees are given an
opportunity to address the panel, to present
data, information, or views relevant to the
nmeeti ng agenda.

We have five speakers schedul ed

for this norning's session. They are
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Muni z, Sam a Mbra and Janes O vos.
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Each speaker has been allotted a

maxi mum of seven mnutes to speak. Since

this will take over 30 m nutes, we ask each

speaker to be as brief as possible, and the

panel to hold all questions until after
everyone has present ed.

| mght add that | wll -- or

actually Ms. Calvin here -- wll be keeping

a clock, and at six mnutes | wll raise
this notebook as a guide that you have one

m nute | eft.

At this tine | will read the open

public hearing disclosure statenent. Both
the Food and Drug Adm nistration and the
public believe in a transparent process for
I nformati on gathering and deci si on maki ng.
To ensure such transparency, at
t he open public hearing sessions of the
advi sory comm ttee neeting, FDA believes

that it is inportant to understand the
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context of an individual's presentation.

For this reason FDA encourages
you, the open public hearing speaker, at the
begi nning of your witten or oral statenent,
to advise the coomittee of any financi al
rel ationship that you may have with any
conpany or group that may be affected by the
topic of this neeting.

For exanmple, this financial
i nformation may include a conpany's or a
group's paynent of your travel, |odging or
ot her expenses in connection with your
attendance at this neeting.

Li kewi se, FDA encourages you at
t he begi nning of your statenent to advise
the commttee if you do not have any such
financial relationships.

I f you do not choose to address
this issue of financial relationships at the
begi nning of your statenent it wll not
precl ude you from speaki ng.

M. Warnick -- Dr. Warnick.
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DR. WARNI CK: Good norning. |
appreciate the opportunity to present before
this panel today. | should disclose that |
am enpl oyed by Berkel ey Heart Lab, which
provi des subcl ass testing in the context of
cardi ovascul ar di sease nmanagenent .

But | am speaking today primarily
fromthe benefit of over 35 years experience
I n pronoting inprovenents in lipid and
| i poprotein testing.

In the Bay area we are quite
famliar wth earthquakes. This phenonenon
Is a result of opposing forces. The Pacific
plate is continually driving against the
North American plate. The novenent is
| ocked, and then when the force becones
overwhel m ng, then the plate noves and the
consequence i s an earthquake.

Scientific research transitions
to clinical practice | believe in a simlar
manner. On the one hand we have push from

ever -evol ving research and technol ogy.
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| nnovat ors devel op new approaches. Early
adopters are interested in using new
technol ogy. And of course we can't ignore
financial i1ncentives.

On the other hand we have the
natural resistance to change, inertia in the
organi zations, and agencies. The tine to
achi eve consensus, and vested interests. So
when t he push overcones the opposition we
have an earthquake, and practice can
eventual | y change.

A lesson from history: John
Gof man at the University of California
Ber kel ey began this career as a physi ci st,
purified plutoniumfor the Manhattan
Project. Following the second world war he
received his MD. and organi zed the Donner
Laboratory Research on coronary artery
di sease.

In the early "50s, using
anal ytical ultracentrifugation he

denonstrated differential relationships of
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| i poproteins to coronary artery disease.

Nl H convened a consensus
conference in 1956 that reviewed the
evi dence and rejected his concl usi ons about
the utility of |ipoproteins, concluding that
measurenment of total chol esterol was
adequat e.

The consequence was that Gof man
abandoned the |lipoprotein field and went
back to radiation. The nore significant
consequence in this context was that HDL was
forgotten and largely ignored for al nost two
decades, until the m d-1980s, when it was
redi scovered. The result was a |lipid panel.

O course total cholesterol, triglycerides,
HDL chol esterol and LDL chol estero

nmeasures, becane endorsed by the NCEP adult
treatment panel guidelines. The lipid panel
has been standard for |onger than the career
of many in this audience.

What is not widely appreciated is

that the LDL chol esterol neasurenent, which
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I's the keystone of the guidelines, by either
cal cul ation or direct assay, can be quite
unreliable, and these traditional biomarkers
m ss about half the patients at risk for
cardi ovascul ar di sease.

We see here a study fromthe
Ber kel ey Heart Lab database of over a half a
mllion patient records, over 4,000 patients
w th known CVDs di agnosed within three
nonths were pulled fromthe database. O
t hese patients, total cholesterol, the total
chol esterol cut (phonetic) point identified
only 23 percent; 39 percent had el evated
triglycerides; only 11 percent had increased
LDL cholesterol. That is, that cut point
m ssed 89 percent of the patients with
cardi ovascul ar di sease.

By contrast, the small dense LDL
subcl asses -- LDL 3A plus B -- identified 92
percent of the patients, m ssing only eight
percent of the patients at risk.

The HDL chol esterol cut point
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I dentified 40 percent of patients, m ssing
60 percent. And the |arge HDL fractions,
HDL 2B identified 70 percent of patients
with di sease, m ssing only 30 percent.

Now, HDL is highly heterogeneous.

| amgoing to hit very high points of a
very conplex story here. But a 2-
di mensi onal el ectrophoretic nethod separates
at least 12 or 13 different fractions of
HDL. Mbst inportant are thee al pha one and
al pha two speci es.

Considering a patient with
coronary heart di sease conpared to a control
heal thy patient, there are very different
observations anong the subcl asses. The pre-
beta one, al pha one particles are lowin
coronary heart disease patients, whereas
al pha two and al pha three particles can
actual ly be el evat ed.

There are many different studies
showi ng the differential association of

subcl asses. Expert opinion indicates that
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t he al pha one and al pha two HDL particles
are nmuch better at CHD risk prediction than
HDL chol esterol.

The subcl asses al so nmuch better
nmonitor the effects of therapy.

LDL is al so heterogeneous with at
| east seven fractions separated by a
gradi ent gel el ectrophoresis nethod.

There i s abundant evi dence that
smal | dense particles are nore atherogenic,
as indicated here. And a variety of studies
have shown that LDL size can be an
I ndependent risk factor independent of
triglyceride and HDL.

In one study LDL size as a better
predi cter of the stenotic change than LDL
chol esterol.

So current LDL chol esterol, HDL
chol esterol neasurenents, do not fully
characterize cardiovascul ar disease risk in
patients. The HDL chol esterol assay does

not identify the differential association of

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

42

subcl asses. LDL chol esterol assays can be
unreliable. Subclass determ nations can
better characterize risk, facilitate
prevention and treatnent options are
avai | abl e.

So in conclusion, |ipid panel has
dom nated the practice for over 20 years;
fails to identify half the patients at risk

Li poprotei n subcl asses can better
characterize ri sk.

So, tinme for a new paradi gm
Thank you.

DR. STEELE: The next speaker.

M5. CALVIN: | just want to rem nd
you that when the yellow |ight cones on,
that is your one-m nute warning.

MR, FRENCH. Should | start?
Ckay. My nane is Kenneth French. 1In the
Interest of full disclosure, | amthe
di rector of education at Atherotech that
perfornms the vertical auto-profile

techni que, al so known as the VAP chol esterol
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t est.

This test is used by roughly over
12, 000 physicians nationw de, performng a
little over a mllion tests per year at a
cost of $4, and reinbursing around $34.

So that's the | andscape which I'm
comng from | was asked to put together a
presentation of clinical relevance, and |
actually chose the opportunity to use the
current national guidelines, and current
recommendations to clinicians who are
managi ng patients who are at risk for
coronary vascul ar di sease or dyslipidem a
associ ated with di abetes, or thyroid
stimul ating problens, or patients with --
femal e patients wth hornone probl ens.

The first one is probably the
nost famliar to nost people. |It's of
course the National Chol esterol Education
Program the ATP Il guidelines that was
produced in 2002. | was quite pl eased

wth this presentation that was delivered,
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sinply because it addressed nore than just
LDL, which is what we are here to do today
Is address nore than just traditional risk
factors.

So | ooking at the highlights,
when | | ooked at the term subcl asses of
LDL, well there is just nore than one
subclass. And a quote fromthe ATP
gui del ines said, energing risk factors that
can be neasured include elevations in
| i poprotein (a) remmants, hence, IDL is a
portion of the LDL total. So it's a
subcl ass of LDL, as well as small LDL, which
Is | think largely where a |lot of the focus
I's here.

But | think the key here, that
there was already a recognition that these
can be neasured, and can be used in clinical
practi ce.

Met abolic syndrone, | think this
I's probably -- | could be wong -- but |

think this is rapidly increasing as the

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

45

nunber one risk factor in the United States,
due to the fact that we are very savvy, and
we | ove sugar, and we're | osing our

popul ation in terns of exercise.

But | think it's associated risk
factor have energed as a coequal partner.
That was referenced in the guidelines. And
one of the real contributing factors to that
Is the small LDL that is associated with the
triad or the dyslipidem a associated with
thi s disorder.

And | think Gerald Gievens
(phonetic) did sone really good work where
he's actually showng this triad actually
predi cts diabetes risk nmuch earlier than the
traditional henogl obin ALC or gl ucose
mar kers that we've been using for years.

But it does certainly warrant --
how do you address when you see this triad,
I's, you certainly lower the LDL goal. One
of the things we are |looking at is when you

take nore and nore, you have for exanple a
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patient who is borderline, we don't know
when to treat. This could certainly be an
opportunity to raise that patient's risk

| evel , not just that dyslipidem a al one, but
the netabolic syndrone as a whole. This is
just the lipid portion of that.

And then treatnent opportunities
could change as a result of this.

Li poprotein (a), you know, the
gui del i nes express that the presence of an
Lp(a) thus raises an option to raise a
person's risk to a higher |evel.

Agai n, the enphasis is what do
you do when you see this, or you have a
patient who is internediate risk, where
there is a decision to maybe treat or not
treat. An Lp(a) certainly warrants the
ability for a physician to say yes, due to a
famly history, choose to treat these
patients' LDL nore aggressively.

Smal | dense LDL is a conponent of

at herogeni c dyslipidem a, which we just
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di scussed, with the netabolic syndrone.
It's not exclusively as a part of the
checklist for high elevations, but it's a
| arge part of. And of course this changes
the way the risk is associated with that
patient.

And of course there are
opportunities for therapeutic changes.

And of course the last is the
remmant |ipoproteins, a person with high
serumtriglycerides, remants should be
treated in addition to the |owering of LDL
cholesterol. So here we see not only LDL
bei ng addressed, but we see the opportunity
that we shoul d be | owering remant
| i poproteins in addition to the | owering of
LDL- C

So that's a conponent of non-HDL,
so again, this changes the patient's risk
and therapeutic changes.

The next one is the working group

In |ipoprotein nmeasurenents, the docunent
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from 1995, sponsored by the NIH, and
National Heart and Lung Bl ood Institute.

One slide, and | think it's quite inportant,
and two bullets.

Proportional contributions of
those two energing risk factors, |IDL and
Lp(a), to the total LDL neasurenent woul d
expect it to be higher in at-risk
popul ations, and | think you are hearing
that. And of course for all current and
future nethods -- | think this is why we're
here -- when we | ook at these nethods, the
nature of these |ipoproteins, in other
words, when we | ook at LDL, we need to have
measur enents and net hods that can actually
differentiate what we are | ooking at,
because not all LDL is created the sanme, nor
Is it treated the sane. So they have very,
very different pharmaceutical reactions to
the different drugs that we have.

So the next group is just the

NACB, or the National Acadeny of Cinica
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Bi ochem stry. And this was a summary of the
recommendations of the draft. | haven't
gotten the actual final report. But it was
very clear at the neeting that they felt
Lp(a) is a unique animal in the risk factor,
particularly useful in genetic

predi sposition.

They definitely did talk a | ot
about the HDL and LDL subclasses. | think
one of the things we need to renenber is,
the sizing of LDL is directly related --
there is a direct relationship to the Apo B
concentration. So | nean it's know ng one
or the other, two pieces of information, to
gain nore information about vascul ar ri sk.

And then of course remmant
| i poproteins got sone podiumtine as well.

And then the last group is the
American Association for Cinica
Endocrinol ogists, and this is basically the
gui del i nes for endocrinol ogists. And the

version that | amreferring to is the 2002

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

50

anmended ver si on.

And again, it lists the follow ng
subcl asses as risk factors for CAD. Small
LDL subcl asses with reference to insulin
resi stance; and then of course Lp(a) should
be considered in patients with future
coronary vascul ar ri sk.

| appreciate your tinme. Thank
you. M. Miniz.

MR MUNIZ: My nane is Nehem as
Muniz. |I'mwth Quantinetrix Corporation
"' man enpl oyee of Quantinetrix Corporation.

We have worked on the devel opnent of

di agnostic tests for neasuring LDL
subfractions, and we are also interested in
measur enment of HDL subfractions, and we
would li ke to have a test that can do that,
provided that it shows that it's safe and
effective.

| am not going to tal k about the
LDL subfractions at this tinme, but since our

current interest is in HDL subfractions, |
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will give you a slide presentation of sone
of the findings we have discovered in the
testing of HDL subfractions.

And we have | ooked at two
di fferent popul ati ons, one of nornolipidemc
versus dysli pi dem c popul ati on.

We all know that HDL is
het er ogeneous, and differs in conposition
and function and has organic potential.
There have been different nethods that have
been enpl oyed to neasure these subfractions,
anong them sone that have al ready been
di scussed, are NMR, gradient gel
el ectrophoresis, ultracentrifugation,
preci pitation, and the nethod that we
enpl oy, which is linear polyacrylam de gel
el ectrophoresis.

As we know traditionally HDL has
been divided into two nmaj or subcl asses,
which is HDL2 and HDL3. And dependi hg on
the nmet hod of separation enpl oyed, as nany

as 10, 12, 13 subfractions have been
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I denti fi ed.

Using the |Iinear polyacrylam de
gel nmethod, we identified about 10 different
subfractions, and we grouped them just for
the sake of sinplification, into three major
categories, which we call |arge HDL,

i nternedi ate HDL, and small HDL.

Most of the changes in HDL seem
to be of genetic origin. However
environnental factors, such as diet and
other things, may contribute to the
distribution of this HDL subfractions. And
we found that the subfraction that usually
has the nost change is the |arge HDL
subfraction. That's where nost of the
change occurs, based on diet or genetics or
what ever, seens to be the subfraction that
has t he bi ggest change.

Wil e internedi ate density
| i poprotein seens to be nore consistent, not
to shift as nuch, while the smaller HDLs

seemto be controlled, possibly genetically,
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and seemto be different fromthe other two
subfracti ons.

There have been studi es that have
guestioned -- and that's why we're here
today -- to discuss whether this is really
appl i cabl e and benefici al .

And if we look at the literature,
there are lots and I ots of studies that show
the inportance of large HDL, but there are
ot her studies that have shown not so good a
rel ati onship between the HDL subfractions
and di sease state.

The techni que that we use, the
met hod that we use, as | indicated is a
| i near polyacrylamde gel. It consists of a
separating gel, a stacking gel, and a
| oadi ng gel which contains a lipid
| i pophilic that binds the particles.

Then by nmeasuring the area under
the curve after scanning the gels, we can
cal cul ate the are under the curve, and neke

an estimation of the cholesterol in the
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various subfractions.

As you can see on the right
there, three different patients in duplicate
that show the differences of the
di stribution that can be observed fromthe
gel .

In this next slide we can show
what we see, the type of profile that we see
in a normal popul ation. W can see that,
since the subfractions are separated in
size, starting fromleft to right are the
| arger particles, in the green; the
internediate is in the yellow, and the snall
particles are in the red on the right-hand
Si de.

And so in a typical normal
profile, this is what we observe. |n none -
- normal population this is nore likely the
profile that we observe. And you can see
that the large HDL is totally di m nished.
The internediate HDL remains rel atively

constant. And on the right side you can see
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that the red, small dense particles, can
extend significantly, and their nunber can
I ncrease, based on the quantification, not
this.

We al so did sone conparison by
| ooki ng at the various subcl asses, that is,
the large HDL, the internmediate HDL, and the
small HDL. And we did correlations with
ot her known risk factors. And the ones that
have the little square on the left side are
sone of the nore inportant ones. For
I nstance, you can see that the large HDL in
the first line correlates very highly with
the total HDL, as you can see by the Iength
of the bar.

However, when you | ook at the
total cholesterol, there is no correl ation,
or very tiny small correlation, really, wth
total chol esterol.

We al so conpare it to particle
size of the LDL. And you can see also there

Is arelatively strong correlation with the
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particle size, but a strong negative
correlation with LDL chol esterol, and very
strong negative correlation with
triglycerides. This is for the |arge HDL.

Now i f you | ook at the
I ntermedi ate HDL you can see pretty simlar
rel ati onship, except now instead of having a
negative correlation with total cholesterol,
It has a slightly positive correlation with
total cholesterol. But really it doesn't
differ very very nmuch fromthe | arge HDL.

Now when we | ook at the small
HDL, you can see that the small HDL does not
have the sane strength of correlation than
the -- to HDL chol esterol --

DR STEELE: Could you wap this
up, pl ease?

MR MINIZ: Now it has a positive
correlation wth triglycerides.

When we | ook at the neans of the
two popul ati ons we can see the neans of the

| arge HDL and the small HDL are different in
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the two popul ations, and this is graphically
how t hey are represented.

One nore second? So in
concl usion we found that not all HDL
subfractions are the sane. They have
different correlations wth different risk
factors, and especially, the greatest
difference is between the large HDL and the
smal | HDL.

So based on this we concl ude that
all HDLs shoul d not be considered the sane.
They are very different and have different
I nfl uences.

Thank you.

DR STEELE: Thank you.

Dr. Mora.

DR MORA: Good norning, thank you
for inviting ne -- or for listening to ne
t hi s norni ng.

My nane is Samia Mira, and | work
at the Brigham Wnen's Hospital in the

di vision of preventive nedicine. And |I'm

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

58

al so a cardiologist, so | work in
cardi ovascul ar nedi ci ne.

These are the financial
rel ationships, travel and lodging for this
trip were paid by LipoScience. No other
financial rel ationships.

So many studi es have shown t hat
patients with smaller LDL size have greater
CHD risk. So the question is, is this
I ncreased risk due to LDL particle size, or
Is it due to particle nunber?

Shown in this slide is two
scenarios, actually, one here on the left
where for the sanme LDL chol esterol, which is
130 mlligramper deciliter, you have fewer
LDL particles, but they are | arger size.

And on the right here, the sane
LDL chol esterol, 130 mlligram per
deciliter, and you have a | arger nunber of
particles, but they are smaller.

As you can see here, the smaller

LDL particles are al so associated with
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hi gher particle nunber. So the question for
CHD risk, is it the particle size or is it
the particle nunber?

So we asked this question in the
MESA study. And the question we asked, is
the relationship of LDL size with CHD
confounded by LDL particle nunber?

And a confounder as shown here is
associated with the risk factor, and al so
causal | y associ ated the outcone.

So the question we had, was the
LDL particle nunber, LDL-P, which is
associ ated, as | just showed you, with LDL
size, is that confoundi ng association of LDL
size wth CHD?

And the other question, is small
LDL particles, are they confounding the
associ ation of large LDL particles with CHD?

" m basically summari zi ng our
results which were published in
At herosclerosis. They are online, not out

In print yet, but the reference is up there
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for you.

So the MESA study is an NHLBI
sponsored study. W recruited patients from
six different sites across the United
States, and we had about 5,500 participants.

They conme fromfour different ethnic racial
backgrounds, as shown here, and half of them
are wonen. The nean age was 61.

And first we | ooked at the
I ndi vidual chem cal lipid neasures. So the
standard LDL chol esterol, HDL chol esterol,
triglycerides.

Now what we did was, each |inear
regression nodel, | ooked at the association
of each of the lipid neasure wth carotid
I ntima-nmedi a thickness. And shown here is
first-handed (phonetic) deviation increnent
in that lipid nmeasure. So for exanple, one
standard deviation increnent in LDL
chol esterol was associated with 37 mcron
hi gher INT. And that was statistically

significant.
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And simlarly we found for HDL
chol esterol was inversely associated with
carotid IMI, as we woul d expect. And
triglycerides were positively associ at ed.

And each of these nodel s was
exam ned separately, so each variable at the
tinme was in the nodel. And we adjusted for
the other risk factors -- age, sex, race,
snoki ng, and hypertension.

Now this is for the LDL particle
associations with carotid IMI. Shown here
again is each |lipoprotein variable, but one
separately in each nodel. For exanple, LDL
si ze, one standard deviation increnent was
associ ated inversely with carotid | M.

Total LDL particle nunber was
positively associated with carotid IMI. As
you can see here, one standard devi ati on was
associated with 14 mcron higher IM. And
remenber, for LDL cholesterol it was 37
m cron higher M. Al so highly significant.

Now, then, we asked for |arge
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versus small HDL, and we put again each one
separately in the nodel. And we found | arge
LDL was not associated with I M and put
separately in the nodel, whereas snmall LDL
was associated with carotid | M.

Now t here are potential sources
of confounding. So as you note here, |arge
LDL and small LDL are negatively inversely
correlated, with a negative correlation
coefficient of mnus point six.

Note that small LDL and |arge LDL
have differing associations with LDL size.
And small LDL is inversely associated with
LDL size, and large LDL positively
associated with LDL si ze.

So this becones very inportant
when we do the next nodels. Total LDL
particle nunber was inversely associ at ed
with LDL size.

Wen we | ooked at LDL size, as |
showed you earlier, put it in the nodel

separately, adjusted only for these risk

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

63

factors, but not for LDL particle nunber,
that was the negative associ ati on shown
her e.

Now when we adjust LDL size for
LDL particle nunber, so we put the two
together in the nodel and adjust for these
risk factors, we found that the P val ue
becones nonsi gnificant, and actually the
direction of the association is reversed.
But again this is nonsignificant.

Here are the individual
subcl asses. So |arge LDL-P particle nunber,
when put separately in the nodel as shown
bef ore, was not associated wth | M.

Now when we adjust for small LDL
size, so large LDL-P adjusted for the nunber
of small LDL particles, we found now t hat
| arge LDL particle nunber was associ at ed
with M, highly significant, and small LDL
particle nunber, when we adjust for |arge
LDL, is also highly significantly associated

with carotid I MI,bL and note that the change
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in M is simlar between |arge and small.

Once you take into account the
particle nunber of the other subcl ass.

So adjusting for the small LDL
particle nunber and mass, the true
associ ation of large LDL with M. And
again shown here on the left side is when we
don't adjust for small LDL. So these are
I ncreasing quintiles of large LDL, and you
see there is no association wth carotid
| M.

Now when we adjust for small LDL-
P, all of a sudden we see that highly
significant relationship of large LDL-P with
carotid | M.

And t hese findings from MESA
showi ng the negative correl ation between
| arge and small LDL --

DR, STEELE: Could you wap that
up, pl ease?

DR MORA: Yep. Wre also

confirmed in the VP hit, where when they
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adj usted for large and small LDL-P they al so
found both were associated with events.

So our summary i s that w thout
adjusting for small LDL particle nunber, we
found | arge LDL particle nunber was only
weakly associated with | MI, which is
consistent with the prior studies.

However, when both the small and
the |arge LDL particles were exam ned
jointly together in the nodel, both were
highly significantly associated wth carotid
| MT, even after adjustnent for the
traditional risk factors.

And LDL particle size, as |
showed, contributed little after accounting
for LDL particle nunber.

Thank you very nuch for your
attention.

DR STEELE: Thank you.

Dr. Oxvos?

DR OIvGos: Thank you.

| am happy to say a few words
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about the other technol ogy used to provide
I nformation about |ipoprotein subclasses,
NVR spectroscopy. And | do have a
relationship with Lipo Science. | am an
enpl oyee and a stockhol der of Lipo Science.

Just a qui ck background. We've
been in this business about 10 years, have a
CLI A-certified | aboratory that is CAP
certified; have analyzed over 2 mllion NWR
| i poprotein tests. And in 2006 the AVA
I ssued a CPT code specific to quantification
of lipoprotein particle nunbers by NMR

Now the topic of this neeting is
going to be to address the neeting of
whet her the so-called quality of LDL and
HDL, the subcl ass distributions or subcl ass
concentrations, are clinically relevant.

And as you all know, the quantity
of LDL and HDL are already well|l established
as inportant risk factors for cardi ovascul ar
di sease, and the way that these are

quantified is to neasure the cholesterol in
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LDL and HDL. So | just want to

di stingui sh between the quantity of LDL and
HDL wel | established, and the question about
whet her subcl asses are the quality add to

t hat .

But | also want to raise the
point that there are alternative neasures of
LDL and HDL, alternative ways to quantify
these particles. Apo B is one of them Apo
B nmeasures the protein constituent on LDL
and VLVL and gives you a pretty good
approxi mati on of LDL particle nunber.

So now al ong cones NMWR
spectroscopy which not only enables or gives
visibility to the concentrations of various
subcl asses, but is also an alternative way,
al ternate way, of quantifying LDL and HDL.
According to the nunber of particles.

So the nmethod neasures the
particles thensel ves, not just the
chol esterol constituent, and it has a nunber

of attractive analytic characteristics.
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It's rapid, automated, reproducible, and it
doesn't require physical separation of the
particl es.

How does it work? | can't go
into this in detail obviously. But it
basically takes advantage of a natural
phenonmenon, which is that different
| i poprotein subclasses, for natura
physi cal -chem cal reasons broadcast
characteristically different NVR signals,
and by neasuring how big those signals are
in a patient's plasma, the anplitude of the
signals, you get direct information about
t he nunber of particles contributing to that
si gnal .

So the signal shows up in an NMR
spectrum as shown here, proton NVR spectrum
bl ood plasma that just takes a few seconds
to acquire. When you blow up that signal,
you can see certain fine structure, and with
good preknow edge about what the signals

| ook i ke fromeach of the different size
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VLVL, LDL and HDL subcl asses, one can
spectral ly deconvolute the signal to get the
anplitudes of the individual subclasses.
That's a process that occurs with a
conputer, takes |less than a second to
acconpl i sh.

So right now we have a nunber of
NVR spectroneters that we have tried to turn
into clinical analyzers in our |aboratory in
Ral ei gh, North Carolina. And | just wanted
to show this to indicate that what we've
di scovered is that one can get very good
agreenent between the information produced
on the different machi nes.

So standardi zation of this is not
going to be difficult. It wll actually
gi ve very good inter-machine and inter-
| aboratory rel ati ons, we believe.

So we are now using, as | said,
NVR spectroneters that are essentially off
the shelf mated wth sanple handling

equi pnent, off the shelf, and we have turned
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these into clinical analyzers in our
| abor atory.

But we believe the future of this
I's that these machi nes can be integrated,
and this is a machine in the final stages of
devel opnent, where any |l aboratory in the
world wll now be able to automatically
produce this information very efficiently.

So agai n what the assay actually
produces initially are the concentrations of
t he individual subclasses, but currently, we
are reporting for clinical use only three
pi eces of information: the total LDL
particle nunber, LDL-P. And fromthe
particle information, we also can cal cul ate
HDL chol esterol and triglyceride information
that is very highly correlated, essentially
clinically equivalent to chem cally neasured
HDL chol esterol and triglyceride.

We also report all the individual
subcl ass information and particle sizes, but

these are reported for infornmational
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research uses; no clinical clains being nade
for this at the current tine.

So the assay is well validated
anal ytically. Just a quick couple plots
showi ng the rel ations of chem cal and NWMR
triglyceride and HDL chol esterol. The
cl osest thing that LDL particle nunber is
related to is LDL Apo B. This shows the
relationship is very good between those two
nmeasur es.

The size information or the
subcl ass information al so agrees well with
ot her net hods; gradient gel electrophoresis

in particular is what we've used to

characteri ze these rel ationshi ps. These
are all information that was published
recently.

The assay is also well validated
clinically. W've actually gone out of our
way over the past five or six years to try
to learn what good is this information?

What rel ati onshi ps does this information
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have to clinical outcones.

So there have been over 600
studi es conpleted so far; 180 studies are in
progress, about 10 new studies a nonth.
This assay is being used by |ots of
phar maceuti cal conpanies to characterize
vari ous agents that have affects on
| i poprotein nmetabolism Many of these have
conducted audits since 2002, because of the
I ntended use of this information to support
FDA subm ssions, 125 publications to date,
nostly since 2003.

And anong the outcone studies,
there is | think been eight to date show ng
prospectively show ng that LDL particle
nunber has a stronger relationship to
I nci dent cardi ovascul ar di sease that LDL
chol esterol.

You' ve heard results fromthe
MESA study. Many ot her studies have been
conducted in the sane way in which frozen

sanpl es at baseline have been used to | earn
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about the associ ations.

Lots of different cardi ovascul ar
endpoi nts, hard outcones as well as
subclinical outcones. |'mnot going to go
t hrough these in any detail obviously.

Al so, the assay as |'ve nentioned
has been used by many pharnaceuti cal
conpanies to |l ook at many different types of
t herapeutic interventions. You see a |ist
of those for which published information is
now avai |l abl e.

So finally just to conclude this
assay has been in use now for al nost 10
years. |It's well validated analytically and
clinically.

We very nuch believe that any
clainms about clinical utility should be
evi dence based. And there is a |lot of
evi dence that we have generated, and broader
utilization will now be enabl ed by
decentralization of the assay.

Thank you.
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DR STEELE: Thank you.

At this tine, does the panel have
any questions for the open public hearing
presenters?

Questions? Oh, excuse ne, Dr.

G onowski .

DR. GRONOWSKI : My question is for
Dr. Oxvos. Have you or anyone el se | ooked
at the effects of freezing and storage on
particle nunber, particle size, these kinds
of things? |In particular, tenperature of
storage, |length of storage, and repeated
freeze-thaw?

DR, OTVOS: Right. Virtually al
those studies that | referred to involved
sanpl es frozen at mnus 70 degrees for |ong
periods of tine; sonme studies up to 30
years. M. Fit (phonetic) was an exanpl e
of that.

Under control conditions where
you neasure it fresh, freeze it, thawit,

nmeasure it again. Very good associ ations.
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Only issue is in the highly -- triglyceride
rich sanples in which freezing does affect
some of the large triglyceride rich

particl es.

But no affect on LDL or HDL
I nformation. Freezing at m nus 20 degrees
for nore than a couple of nonths -- sorry,
for nore than a couple of weeks -- starts to
cause changes, so that's not an acceptable
st orage condition.

So yes, we do have a |l ot of
I nformation on that.

DR STEELE: Thank you.

Question for Dr. Watson?

DR WATSON:. This question is
actually for anyone, the conpanies that do
subcl ass di stri bution.

A lot of these clinically are not
wel | studied, so we clinicians use LDL/HDL
as you've nmentioned. But we are starting to
use the neasure, non-HDL chol esterol, sort

of as a poor man's way of approxi mati on Apo

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

76

B or total particle nunber.

And | guess | didn't get a sense
about how your assays correlate with non-HDL
chol esterol, and how is there added benefit
above neasuring the non-HDL chol esterol,
which is already done in every clinical |ab.

MR. FRENCH. W actually at
At herotech are using the vertical profile
technique, are able to calculate a Apo B 100
value that is right now correlating greater
than 95 percent to using -- but of course
you have to use information beyond just non-
HDL. The best work |'ve seen so far, by
several people, Gundy (phonetic) being one
of them is around the 827.92 range. So the
fact that we can get a better correlation
with that Apo B, using the non-HDL and
subcl asses of LDL, that tightens up that
correlation much nmuch better. So you can
use non-HDL or Apo B interchangeably, but
you' ve got to be careful of the techniques

that are being used. And all of the
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techniques listed here are nuch nore
sensitive at determning that information.

Did that hel p?

DR. WATSON: So the correlation to
non-HDL that you are seeing --

MR, FRENCH. Wth the techni que
t hat was used.

DR WATSON: |Is .87 is what you
are sayi ng?

MR, FRENCH. No, ours is greater
than .95. That would be the vertical
profile technique. But if you | ook at
traditional total cholesterol m nus HDL,

t hat nmethod of non-HDL, then what you see is
a lower correlation of Apo B direct neasure
t 00.

Did that answer your question?

DR WATSON: Yes.

DR OIvGos: Let ne just add
sonething to that. The use of non-HDL
chol esterol has been pronoted as having

efficacy because it includes particles
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besi des LDL, VLVL particles.

The reality, though, is that |
t hi nk non-HDL chol esterol has stronger
rel ationships with outcones than LDL
chol esterol because it is a surrogate marker
for LDL particle nunber. And we have a | ot
of data that speaks to that.

So then the question is, is there
any advantage of neasuring LDL particle
nunber over non-HDL chol esterol ? There was
a paper that was published just this week
actually in AJC that | ooks at discrepancies
bet ween cat egories or non-HDL chol estero
and NVR neasured particle nunber that shows
that yes, in hyper-triglyceremc patients,
non- HDL chol esterol gets you cl oser than LDL
chol esterol to LDL particle nunber, but
there are still lots of discrepant
si tuations.

So it is better than LDL
chol esterol, but not the sane as LDL

particle nunber.
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DR STEELE: Thank you.

DR, SUPERKO Hi, I'mfromthe
Fugqua Heart Center. | want to nmake two
qui ck comments.

| was in and developing this
field for the past 20 years, 10 years at
Stanford, Peter Wod, Ron Krauss, 10 years
at U C Berkel ey, John Gof man, Frank
Li ngren, tons of N H research.

Two quick points I'd like to
make. Nunber one, a |lot of these issues can
be resolved with standard neasures of
triclycerides and HDL chol esterol. Strong
correlation in 1999 in the Medicare Bulletin
we got Medicare to pay for these tests.

However, in that bulletin it also
said that they are not useful, excuse ne,
when triglycerides are over 250 or less than
70. So nunber one, neasuring true Apo B
LDL Apo B, or B 100, you can elimnate the
need for a |ot of these tests. So that goes

to your point.
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Number two, this field is totally
nonregul ated. Wat you really need to think
about is, do we need standardization for any
of these techni ques, such as
ultracentrifugation, density gradient, ANUC

So pl ease consi der those two points.

DR. STEELE: Thank you. | have to
apol ogi ze. This is only open to the
presenters.

There is another question here
fromDr. Marcovina?

DR MARCOVI NA: Yes.

One is for Russell Warni ck,
pl ease. Russell, do you have a correlation
standard between the determ nation of HDL
283 by differential precipitation technique
i n the gradient gel electrophoresis?

MR, WARNI CK: No.

DR. MARCOVI NA: And one is for
Janes O vos. Do you have a data on a
correl ati on between LDL particle nunber and

the total Apo B?
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And al so you presented sone small
correl ati on between LDL Apo B and el evated
particle nunber. How was that LDL Apo B
measur ed?

DR, OTVCOS: It was neasured
nephel onetrically with the --

DR. MARCOVI NA: Yeah, but with
LDL, so how was LDL particularized?

DR OIveos: The LDL was separated
by preparable ultracentrifugation. Wll,
no, so all that was done was that the VLDL
was renoved, so it was one spin, and then
bottom fraction Apo B neasurenent, to give
LDL Apo B.

And yes, the correlations are
essentially equival ent between plasm Apo B
and LDL particle nunber and LDL Apo B,
because 95 percent of the Apo B is on LDL
particles typically.

So that's typically what we find
our correlations on .95.

DR. MARCOVI NA: Bet ween LDL
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particle nunber and Apo B?

DR. OTVOS: Between LDL particle
nunber and plasma Apo B, .9 to .95.

DR, MARCOVI NA: Thank you.

DR. STEELE: kay, and the | ast
question wll be fromDr. Levinson.

DR LEVI NSON: Thank you.

| want to say that |I'minpressed
by the presenters, Dr. Ovos and Russ \arner
and others who have been in this field for
many many years.

Neverthel ess, and | would like to
address a question to several people that
spoke. They present a | ot of data, sone of
which is in press, | guess, so | haven't had
a chance to see it.

But | have a few papers here that
| brought with ne. And one of these is the
first author's Gardner, and the | ast author
I's Krauss. And according to this paper the
conclusions, and this is what I'd like a

response to i s these concl usions: However,
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tal ki ng about small density LDL, however,
when added to physiol ogi cal paraneters
above, the total cholesterol of HDL-C
chol esterol was found to be a strong

| ndependent predictor of coronary artery
di sease status.

That was in JAMA in 1996. And
here | have -- | don't have the original
paper, but this is a letter referring to a
paper by Dr. Canpos, and it's Dr. Krauss who
Is referring, and Dr. Canpos apparently
found in his studies that bouyant LDL was a
better marker actually than snmall dense LDL.

Then anot her paper here, Ernest
Schaefer is the |ast author, and they say
the data indicated that small LDL particle
size is not an independent discrimnator for
coronary artery disease after conventi onal
risk factors and |i poprotein paraneters such
as LDL and HDL chol esterol are taken into
account .

And again, this doesn't include,
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as was nentioned, Apo B, and al so, non-HDL
chol esterol, which several studies have
shown, at |east statistically, very simlar
to Apo B

And let's -- yeah, okay. So
those are the three. And so it seens to ne
that adds a | ot of question as to whether
smal | dense LDL for exanple are as inportant
as sone people have suggested. So |'d be
glad if any of the speakers would respond to
t hat .

DR STEELE: |s there any response
fromthe speakers? Dr. Moore?

DR MORA: Yes, | just want to
bring up one point again, which is that in
t he MESA what we found was that because the
smal|l and the | arge were negatively
correl ated, noderate correlation, mnus
point six, | think that's explaining a |ot
of sonme of the confusion in the field about
LDL si ze.

As | showed, two peopl e can have
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the same LDL chol esterol, but sone may have
nore particles if they have the small ones,
conpared with fewer particles of the |arge.

So when you just | ook at snall
LDL size, for exanple in MESA, alone, that
was associated with atherosclerosis, but
t hen when you take into account particle
nunber, it turns out it's actually the
particle nunber, not the size. So both the
| arge and the small.

And | think some of that -- sone
of the findings fromthe prior literature
can be explained by this. D fferent
popul ati ons have different proportions of
people with small versus large LDL; for
exanpl e, people with famliar
hypochol est erem a have nore of the |arge
LDL. That's why their chol esterol is
hi gher. And people with netabolic syndrone,
as we heard, we know have nore of the snal
LDL particles.

So di fferent popul ati ons have
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different mxtures, and if you don't take

I nto account particle nunber, and you j ust

| ook at particle size, then you are going to
m ss that association.

And that's why | think there is

differing results in the literature before.
Because as we denonstrated clearly, when

you just | ook at LDL size, w thout taking

I nto account particle nunber, it seens there
IS an association. But then when you take

I nto account particle nunber, the

associ ati on goes away, and both | arge and

smal |l were actually associated with

at heroscl erosis and the caroti ds.

DR STEELE: Thank you. W are
runni ng out of time. You were up ready to
go, why don't you go, M. French. O if you
want to defer to M. Warner. Please, we are
runni ng behind, and we need to -- if you
have a real brief statenment, M. Warnick.

MR. FRENCH. Dr. Livingstone, do

you m nd just repeating that question one
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nore tinme for ne pl ease.

DR, STEELE: | don't know if we
have tinme for that.

MR, FRENCH. Well, | tell you
what, if | understand his question, and |'ve
seen all three of those papers, the
overwhel m ng body of evidence is what we are
kind of |ooking at. But one of the key
t hi ngs you want to keep in mnd is how t hese
points are defined. At sone of these
clinical trials they are very very
different. So offline I'd |love to have that
di scussion with you.

But that's what we're really
| ooki ng at here in sone cases i s how you
define what's pattern A and pattern B

Thank you.

DR STEELE: Yes, please, just
very brief, please.

MR, WARNI CK: Measurenents of the
| i poproteins and subcl ass are very

difficult, very challenging. The nethods
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have evol ved over the years. | know

gradi ent gel electrophoresis best, and we've
found that by adjusting the gradient we can
I nprove first the separation of subcl asses.
We've found that the early absorbence dyes,
oil red O and Sudan bl ack, are non-
stoichionetric; that is, they underesti mate
the dom nant particles. So studies, all of
the early studies done with the absorbent
dyes are conprom sed by that fact.

Also we find that by quantitating
(phonetic) particles, rather than reporting
rel ative percent we can elimnate the
variability of the inner influence of the
various particles on the quantitation. So
by absol ute quantitation, we can elimnate
sonme of the noise.

So I think these studies are
conprom sed by the particular use of the
techni ques and by the | ack of refinenment of
the techniques in the early studies.

DR STEELE: Thank you.
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Dr. Zhang had a question. Can it
wait? Ckay, go ahead.

DR ZHANG | have a very quick
question. Any of the presenters can answer
t hi s one.

It's not clear to ne in the
general -- in your opinion, you were like to
have a panel of |ipoproteins as future
assay, or you think or you believe one of
themor two of them shoul d be i ndependent
assay, as a general strategy, | would |ike
to know.

Because in the clinical practices
right now, at |east we have three as a panel
to | ook at.

And | heard sone of -- |'m not
going to repeat an individual indicator,
sounds |i ke when you enphasi ze one over
others, I'd like to know your genera
t hi nki ng about a strategy. You want a panel
5, 10 today you can get the 10 through 19,

what ever. You have several paraneters in
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t he panel.

Whet her or not you believe one --
" mnot going to point out specifically --
you believe one is nore inportant than the
ot her.

Anyone can answer ny question as
general thinking.

DR STEELE: Seeing no responder,
and this can be brought up again, and
probably will be brought up again this
afternoon, | now say that the open public
heari ng session is now concl uded.

GUEST PRESENTATI ON - DR PARVI N WAYNACK

DR. WAYMACK: Ckay, |'m Parvin
Waynmack, Centers for D sease Control,
research chem st. For 17 years | was chi ef
of the lipid  reference library.

We st andardi ze HDL and LDL
chol esterol, and for many years, begi nning
in 95, there was an ATP -- CDC is a partner
with NCPP, and standardizing risk factors

for cardi ovascul ar di sease.
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The first -- CDC follows the
recommendat i ons of working groups like the
1995 wor ki ng group, follows recommendati ons
of the NCPP adult treatnent panel working
wth themas a partner. W standardized LDL
chol esterol through a chol esterol reference
nmet hod | aboratory network. And we did this
on the basis of a recommendation that we
shoul d use our HDL reference nethod, extend
It, because the database indicated that the
risk factors were LDL, IDL, and Lp(a). And
our nethod included those risk factors.

This is a definition of LDL
chol esterol that is actually within the
database. It's nore than just LDL
chol esterol.

And we' ve found in standardi zing
HDL and LDL chol esterol that the existence
of these subfractions are neking the
practical assays, the routine assays, are
causi ng problenms with standardization. So

that's how our interest -- clearly, small
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dense LDL and subfractions are risk factors
wi thin the LDL chol esterol

LDL chol esterol is the
cornerstone for the ATP treatnent panel.
Lowering LDL cholesterol is the cornerstone.

And this recent update shows that taking
all the way down to 40 mlligrans per
deciliter was recommended, and of course
this is the first thing you have to realize
Is that this is a result of popul ation
studies. And yet it has to be transl ated
I nt o recommendations for individuals.

So there is a large up and down
uncertai nty around what woul d be for
I ndi vi dual patients.

Smal | dense LDL then is within
this popul ation of LDL cholesterol. It's
very effective for treatnment and managenent.

And the issue really is, within
this, we have small dense LDL, and you are
going to see sone slides here you' ve seen

bef or e. Because |'ve borrowed a | ot of
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slides. |It's a very eclectic set of slides.
You can neasure -- let ne go back
to that -- the key thing here that's been

successful is if you |lower the LDL
chol esterol concentration one percent, you
| oner the risk one percent.

| f you neasure Apo B as a
surrogate for the LDL particle you woul d see
a 1.1 percent |lowering for every one percent
| oweri ng.

So the issue is the LDL particle
concentration as the thing that is causing -
- is the true risk factor. At any
concentration, equal iso LDL concentration,
a small dense LDL is going to have nore
particles, and that can be a confoundi ng
factor then in using -- | don't know how
often it really affects the -- effective as
a treatnent. But once you take it to a | ow
enough | evel you have effective treatnent,
| i ke taking LDL particles down.

One study showed that in 222
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patients that the -- had no prior history of
cardi ovascul ar di sease that 70 percent
according to the ATP 3 didn't qualify for
phar macot her apy.

And if you |l ook at the general
popul ati on, the general risk category, using
t hese sanme criteria, which involves a
Fram ngham ri sk score, 35 percent at | ow
ri sk, 40 percent at internediate risk.

And this is not an indictnent of
the treatnent guidelines for ATP3, it just
says there is another population there that
has other risk factors that are inportant.
It's not just LDL cholesterol and the |ipids
that are causing this.

We have a conplicated disease
process. And the energing risk factors, the
| i poprotein subfractions are anong those,
and their relations with netabolic syndrone.

So we have a conplicated process with al
the initiation progression, and all the

factors that lead to different endpoints, we
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have a | ot of studies that have different
endpoi nts that we coul d possibly get
apparently different results.

The netabolic factor then
I ncl udes what we are tal king about here
today, small dense LDL. Remmants | owered
| evel of HDL or small HDL particles. There
are two types of risk factors, then. There
are positive factors, and there are markers.

So you have to keep it clear when you are

tal ki ng about what kind of a risk factor,
there is a process for determning that.

This schematic represents the
snoki ng el evated H LDL bl ood pressure
directly caused it, but the |ipoprotein
subfraction then, experts have pretty nuch
said, these are markers clearly associated
w th and predictive but not direct causes.

ATP3 enphasi zes that we nust have
standardi zed tests, and that's what |I'm
tal ki ng about, standardization of the

prospect. There is no standardization for
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subfractions. W have the LDL chol esterol
standardi zed within our network, plus or

m nus two percent. The CDC network has LDL
plus or mnus one mlligramper deciliter
that interacts with the manufacturers. But
there is no standardi zation of any kind for
subfracti ons.

Agai n, characteristics of use, a
mar ker must have, right on top of the |ist,
It must be able to be standardi zed.

Ckay, guidelines, let's talk
about guidelines a mnute, just briefly, the
pur pose of guidelines, and how they're
devel oped.

Their purpose is to allow the
| atest scientific evidence to be applied to
clinical practice. And there is a process
for this, where we have -- it's useful, not
useful, or there's conflicting evidence or a
di vergence of opi nion.

And that pretty nuch describes

the situation with small dense LDL, and the
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| i poprotein subfractions.

You can categorize where you have
evidence if it's just a single study,
multiple studies, all the way down to just
t he opi ni on, consensus opinion of the
experts.

NACB did have a neeting recently
when | i poprotein classes, enpirical size,
were considered. The draft recommendati on
was that risk assessnent is the first step,
and second was |i poprotein subcl ass
determ nation is not recomended.

But let's ook at this. That's
for initial; that's for primary prevention.

It is based on highest A |evel of evidence
in three, then, is the strongest neani ng
It's just not useful.

Third recommendation, there is
I nsufficient data that neasurenment over tine
I's useful. Again, this cones from experts'
consensus. There is a controversy here,

di sagreenent, against the -- so this is the
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pr ocess.

But the third thing where it
comes to the standardi zation issue, clearly
It's saying that you need standardi zati on of
t he technol ogy.

What is interesting to ne is that
there is a divergence of opinion even on
this issue in favor of recommending it. But
that has to do with sonme people are saying,
don't standardize it. It's not even worth
standardizing if it's not useful.

Go back to 2001, the
recommendation for small LDL particles, was
not recomended because of three reasons.
It's not an independent risk factor, it's
not standardi zed net hodol ogy, and there's
not i nexpensive nethodol ogi es avai l abl e.

O course the third one | think,
t he i nexpensi ve objection stated, there are
nmet hodol ogi es now. But still we're not
st andar di zed.

What is the role of the practice
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guidelines? The role clearly is to

| npl enent state of the art cardi ovascul ar
prevention. And the central role then of
the physician in this is to translate these
gui del i nes from popul ati on studies into
advice to an individual, and to exercise
clinical judgnent in the process.

So if you |l ook at ATP3, the term
clinical judgnment is used 27 tinmes. That's
the spirit of howit's done.

So that's fine there being nerit
measured now. |Is there -- definitely there
I's an association with risk, and a netabolic
syndrone, and a clinical judgnent of
physi cians. A neasurenent is finding a
better way to characterize risk, and they
think there is nore informati on for managi ng
treat nent.

At the sane tine this does go
beyond t he gui del i nes.

To put it another way, Hawkenson

(phonetic) in the Handbook of Li poprotein
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Testing says, intervention studies have
shown that small dense LDL predicts the
enzographi ¢ (phonetic) changes in response
to lipid | owering therapy, and converting
smal | dense LDL to buoyant LDL is associ ated
wi th CHD regression.

So again conflicting studies and
conflicting opinion.

Let's go to the standardi zation.
What are we standardi zing here? W are
standardi zing a type of particle that is
very heterogeneous. These are -- we have a
core that contains the triglycerides and
chol esterol esters. W have -- you couldn't
nunber the nunber of different possible
fatty acids involved in all these esters in
terns of the chem cal conposition so that's
too difficult to consider, we just assune
that's not a factor.

On the outside though then you
have the free chol esterol and the

phospholipids that this X-ray depiction does
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