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PROCEEDI NGS
Call to Order

DR WATTS: | would like to call the

meeting to order. W will start with announcenents

fromthe Executive Secretary, Cathy G oupe.

Conflict of Interest Statenent

LCDR GROUPE: The foll owi ng announcenent

addresses the issue of conflict of interest and is

made part of the record to preclude even the

appearance of such at this neeting. Based on the

submitted agenda and all financial interests

reported by the committee participants, it has been

determned that all interests in firns regul ated by

the Center for Drug Eval uati on and Research present

no potential for an appearance of a conflict of
interest at this neeting with the follow ng
excepti ons.

In accordance with 18 U.S.C. Section

208(b)(3), full waivers have been granted to the

foll owi ng partici pants:

Dr. Nel son Watts for consulting on

unrelated mattes for a conpetitor, and for being on
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the sponsor's advisory board on unrelated natters,
for which he receives | ess than $10, 001 per year,
per firm

Dr. Thomas Aoki for consulting on
unrel ated matters for a conpetitor, and for being
on speakers' bureaus on unrelated matters for two
conpetitors, for which he receives | ess than
$10, 001 per year, per firm

Dr. Paul Wolf for consulting on unrel ated
matters for a conpetitor, for which he receives
| ess than #10, 001 per year

A copy of the wavier statenents may be
obtai ned by submtting a witten request to the
agency's Freedom of Information Ofice, Room 12A-30
of the Parklawn Buil di ng.

In the event that the discussions involve
any ot her products or firms not already on the
agenda for which an FDA participant has a financi al
interest, the participants are aware of the need to
excl ude themsel ves from such invol verrent and their
exclusion will be noted for the record.

W would also like to note that Dr. Steven
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Ryder has been invited to participate as a
non-voting industry representative, acting on
behal f of regulated industry. Dr. Ryder is
enpl oyed by Pfizer.

Wth respect to all other participants, we
ask in the interest of fairness that they address
any current or previous financial involvenment with
any firm whose products they may w sh to conment
upon. Thank you.

I ntroductions

DR WATTS: | would like to have the
conmittee introduce thenmselves. | wll start. |
am Nel son Watts. | am an endocrinol ogi st at the
University of Cincinnati. W wll nove down to Dr.
Ryder and go around.

DR. RYDER  Steven Ryder. | amin Pfizer
gl obal R&D and | amthe non-voting industry
representative.

DR FOLLMANN: | am Dean Fol | mann, head of
bi ostatistics at N AlD.

DR WOOLF: Paul Wolf. | aman

endocrinol ogi st at Crozer Chester Medical Center.
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DR. CAPRIO Sonia Caprio. pediatric
endocri nol ogy, Yale.

M5. LELLOCK: Dianne Lell ock, patient
representative.

DR. CUNNI NGHAM  Susanna Cunni ngham | am
a professor at the University of Washi ngton School
of Nursing, in Seattle and | am here as the
consuner representative.

DR. ACKI: Tom Aoki. | am a professor at
the University of California at Davis in
Sacranmento, California.

DR BURVAN.  Ken Burman. | am head of
endocrinol ogy at the Washi ngton Hospital Center and
a professor at Georgetown.

LCDR Cathy G oupe, FDA Advi sors and
Consul tants Staff and executive secretary to the
comittee.

DR. LEVITSKY: Lynne Levitsky. | ama
pedi atric endocrinol ogi st at Mass General Hospital,
i n Boston.

DR. EL HAGE: | amJeri El Hage. | amthe

phar macol ogy supervisor in Metabolic and Endocrine
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Drugs and will give the preclinical presentation
thi s norning

DR GOLDEN: Julie Colden, medical officer
in Metabolic and Endocrine Drugs.

DR ORLCFF: David Oloff, director of
Met abol i ¢ and Endocri ne Drugs.

DR. MEYER Bob Meyer. | amthe director
of the Ofice of Drug Evaluation II.

DR. WATTS: Thank you. We will start with
an introduction frombDr. Ol off.

Vel come

DR. ORLOFF: Thank you, Dr. Watts. Let me
first welcone Dr. Watts as the official chair of
the Metabolic and Endocrine Drugs Advisory
Conmittee to this first nmeeting as chair. Let me
thank the nenbers, the consultants and the FDA
participants for being present. W look forward to
di scussi on today.

Let me begin with sonme background.
Muraglitazar is a dual, that is gamm, alpha,
non-t hi azol i di nedi one, PPAR agoni st proposed for

treatnment of type 2 diabetes nellitus. It shares
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phar macol ogi ¢ mechani snms with two approved PPAR
gamma agoni sts, rosiglitazone and pioglitazone, and
with the fibric acid derivatives, including
genfibrozil and fenofibrate. As such, by design
and as denonstrated in clinical studies, it has
apparent salutary effects on both glucose and |ipid
nmet abol i sm

The pharmacol ogy and preclinical, aninmal,
toxi col ogy of nuraglitazar and of a |arge number of
gamma and dual PPAR agoni sts al so under devel opnent
conti nue under extensive review by Dr. El Hage and
by her staff. Dr. El Hage will discuss selected
rel evant preclinical toxicologic findings with
muraglitazar in the context of the overall findings
with the class of PPAR agoni sts.

Additionally, the rodent carcinogenicity
of this heterogeneous class of drugs is the subject
of obvious intensive study by pharmaceutica
sponsors and by the FDA. Dr. El Hage will also
present an overview of the state of know edge in
that regard, obviously with specific reference to

the findings with nuraglitazar.
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The clinical safety and efficacy of
rosiglitazone and pioglitazone have been
ext ensi vely eval uated both pre- and post-approval .
Most notable froma clinical safety standpoint is
that both drugs are associated with dose-rel ated
fluid retention, believed to be a formof so-called
ref eedi ng edema due to enhanced insulin action, and
perhaps significantly conpounded by direct PPAR
gamma effects to increase sodi umreabsorption in
the distal renal tubule.

It is furthernore apparent that there is a
spect rum of susceptibility to the fluid retaining
effects of PPAR gamma agonists. Data fromthe
muraglitazar trials show that this drug shares
these presuned PPAR gamma- nedi ated clinica
ef fects.

Finally, although a subject of great
clinical interest and ongoi ng investigation, the
ef fects of PPAR gamma agoni sts on nodi fying
cardi ovascular risk in patients with type 2
di abet es have not been established. The

cardi ovascul ar di sease risk nodifying effects of
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certain fibric acid derivative PPAR al pha agoni sts,
on the other hand, have been denonstrated in
patients with m xed dyslipidem a or, nore
precisely, the | ow HDL at herogenic
triglyceride-rich lipoprotein profile associated
with type 2 diabetes and metabolic syndrome. The
anti-atherosclerotic effects of nuraglitazar have
not yet been studied.

Let me offer an extrenely brief overview
of the Pargluva program Extensive clinica
i nvestigati ons have characterized the effects of
Pargluva in the control of glycema in patients
with type 2 diabetes as nonotherapy, as well as in
conbination with metfornmn or sulfonylurea. The
mean absolute, that is to say not
pl acebo-subtract ed, henogl obin Alc reductions with
the proposed doses of 2.5 ng and 5 ng of
muraglitazar daily ranged from0.9 to 1.2
percentage units across the trials.

Additionally, at these doses nuraglitazar
was associ ated with consistent average reductions

intriglycerides, apoB, and non-HDL chol esterol,
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and with nmean increases in HDL chol esterol across
the subnitted trials

The clinical safety of muraglitazar has,
| i kewi se, been addressed in the |arge Phase 2 and 3
clinical program The study popul ati on appears to
be representative of the general population wth
type 2 diabetes in whomthe drug is apt to be used,
with regard to duration and severity of the
di sease, and it clearly included patients at very
hi gh risk for cardiovascul ar events, as is evident
fromthe review of the narrative histories of sone
of the patients who experienced cardi ovascul ar
di sease events on treatnment.

What are the central issues for discussion
today? The glucose |owering effects of the
proposed 2.5 ng and 5 ng daily nuraglitazar doses
are clear, and the FDA defers to the sponsor on the
presentation of the clinical efficacy data with
Pargluva. That said, as you will have noted in
your backgrounders, he clinical and statistica
reviews of efficacy raise the issue that the 1.5 ny

dose of muraglitazar, not proposed for nmarketing in

file:/l//[Tiffanie/c/Dummy/0909ENDO.TXT (13 of 245) [9/20/2005 3:49:39 PM]



file://1/ITiffanie/c/Dummy/0909ENDO.TXT

the U.S., also appears effective. The sponsor will
address this issue and the commttee will be asked
to coment on it.

Dr. Colden's presentation will focus
entirely on the safety data fromthe nuraglitazar
clinical trials. As she will detail further,
muraglitazar, |ike other PPAR gamma agoni sts as
said a nonent ago, was found to cause fluid
accunul ati on and, as such, to precipitate
congestive heart failure in susceptible
individuals. This is particularly evident with the
hi gh doses, 10 ng and 20 ng daily, studied but not
proposed for marketing. In addition, though, the 5
nmg dose, which appeared marginally nore potent for
gl ucose lowering than 30 ng of pioglitazone in
head-t o- head conpari sons, not surprisingly, was
al so associated with higher rates of fluid-related
adverse events.

Additionally, an inbalance in the
i nci dences of cardiovascul ar death and of serious
cardi ovascul ar adverse events, other than

congestive heart failure, relative to placebo and
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pi oglitazone has arisen in the nuraglitazar
clinical trial experience. These differences are
based on very small nunbers of events in individua
studi es and on small numbers overall. The
cardi ovascul ar death and serious cardi ovascul ar
adverse event imnbal ances are primarily driven by
the outcomes in two of the nmany trials conducted,
that is to say one trial drives the death inbal ance
and the other trial drives the non-congestive heart
failure cardi ovascul ar adverse events i nbal ance
These two trials were in patients not adequately
controlled on netform n or sul fonylurea therapy,
respectively, representing groups at higher risk
for cardiovascul ar di sease. The extent to which
the known and expected effect of this potent PPAR
ganma agoni st to cause fluid retention mght have
contributed to the overall observed inbal ance nust
be explore.

Furthernore, in seeking to explain the
i mbal ance, the possibility of some other,
unanti ci pat ed pharmacol ogi c effect of nuraglitazar

must be considered. |In that regard, the
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phar macol ogy of the drug and the preclinica
findings with nuraglitazar suggest neither
arrhyt hnmogeni ¢ nor thrombotic effects, nor a direct
cardiac or vascular toxic potential in human.

A careful review of the cases of
cardi ovascul ar death and serious cardi ovascul ar
adverse events in order to informdiscussion and
concl usi ons about |ikely causation by nuraglitazar
has been undertaken by Dr. Colden, and she wl|l
hi ghl i ght several of these in her presentation, as
I amsure will the sponsor. Here, it is inportant
to enmphasi ze that conplicating any case-by-case
eval uati on of possible causation by drug or, for
that matter, conparator, even when we are at the
patient's bedside, much | ess when we are behind a
desk, is the fact that cardiovascular, particularly
at heroscl erotic, events are conmon in patients with
type 2 diabetes. |Indeed, vascul ar disease is
assuned to be universal and aggressive in these
patients, and in nmany of the cases clinical and/or
pat hol ogi ¢ evi dence of severe atheroscl erosis was

docunent ed.
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For these and nmany ot her reasons,
establishing a role of the specific treatnent in
i ndi vi dual instances of cardiovascul ar adverse
events or death is exceedingly difficult, if not
i npossible. It must be conceded, however, that so
too is elimnating the study drug, case by case, as
a potential contributor to the events. W | ook
forward to the discussion of these issues and, nore
importantly, of the overall findings regarding the
efficacy and safety of the trials. Again, | thank
everybody in advance and | amgoing to turn it back
over to Dr. Watts.

DR WATTS: Thank you, Dr. Oloff. W are
now ready for the conpany's presentation and that
will be introduced by Dr. Brian Daniels.

Bristol -Myers Squi bb Presentation
I ntroduction

DR. DANI ELS: Thank you, Dr. Watts.
Menbers of the commttee, good norning. | amBrian
Dani el , the senior vice president of globa
devel opment at Bristol-Mers Squibb. It is a

privilege to be with you today and di scuss the data
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on nuraglitazar for the treatnent of type 2
di abet es.

Currently, type 2 diabetes affects about
18 mllion people in the United States. Due to the
aging of the U S. population and the increase in
risk factors such as obesity, the incidence of the
disease is growing at an alarming rate. Miltiple
t herapeutic regimens are avail able, including diet
and exercise, but the unnmet medi cal need renmains
high. Only one-third of patients achieve the ADA
gl ycemi c goal and less than 1/10 achieve the
combi ned ADA glycemic and lipid goals. This
epidemc is taking its toll on our patients in the
form of m crovascul ar danage, including blindness
and ki dney di sease, as well as macrovascul ar damage
| eadi ng to anputations, cardiovascul ar events,
strokes and deat h.

Mur agl i tazar was di scovered and devel oped
to address this unnmet need. Miraglitazar offers a
new choi ce in diabetes care where presently only
two insulin sensitizers are available. It was

designed to be both a potent insulin sensitizer and
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to address dyslipidenmia that is present in patients
with type 2 diabetes. W have extensively studied
muragl i tazar over the |last six years. Severa
aspects of the program which you will hear about
today, are notabl e.

We engaged in an intensive preclinica
i nvestigative toxicology programon the rel evance
of the rodent carcinogenicity findings to humans.
The clinical efficacy and safety was evaluated in a
| arge popul ation of patients with nultiple
co-norbidities. An active conparator was utilized
in one of the Phase 3 clinical trials and a | arge
dat abase was accunul ated with exposures of up to
two and half years in patients with type 2
di abet es.

Fromthis research we have concl uded that
muraglitazar has a favorable benefit/risk profile
and represents and inportant therapeutic option for
patients with type 2 diabetes and their physicians.

However, we are entering a new era in
phar maceuti cal devel opment and in drug eval uation

We need to recognize explicitly that with all new
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medi cati ons assessnent of benefit/risk at time of
approval can only be an estimate. Therefore, our
company is commtted to ongoing efforts to
continuously define the therapeutic benefits and
the potential human risks with nuraglitazar. To
acconplish this we have subnmitted to the FDA an
phar macovi gi | ance plan, including a

phar macoepi dem ol ogy study, to allow for the
conti nuous benefit/risk assessnent once
muraglitazar is avail abl e.

In addition to these research efforts, we
will take steps within the marketplace to assure
appropriate use of nuraglitazar. |In our
pronotional and educational activities with
muragl itazar Bristol-Mers Squibb will address the
expected risks of heart failure. W will also
educat e physicians on the need to closely eval uate
their patients and to take appropriate actions as
they are needed. We will actively support
i ndependent educational programs that will address
heart failure in diabetes. Finally, as with al

new nedi cations, Bristol-Mers Squibb will not
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conduct direct-to-consuner advertising for at |east
one year. This will allow our physicians to be
educated on using muraglitazar correctly and to
ensure that these educational efforts are
effective.

This is the order of today presentation.
Let me begin with Dr. David Kendall. Dr. Kendall
i s an endocrinol ogi st and chief of the
International Diabetes Center, and an associate
professor at the University of Mnnesota. He will
provide us with an overvi ew of the disease burden
in type 2 diabetes. Dr. Kendall?

Meeting the Needs for Type 2 DM

DR KENDALL: Thank you, Brian. Dr. Watts
and nenbers of the committee, for any involved in
the clinical care of patients with diabetes it is
clear that providing optimal care for these
i ndividual s remains a significant clinical
chal | enge, and that the unnet nedical needs for
such patients are substantial.

Reachi ng or achieving intensive bl ood

glucose targets in patients with diabetes is
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clearly a central conponent of this care. But in
addition to targeting hypoglycenmia in these

i ndividuals, they are cormonly affected by a
characteristic dyslipidema, characterized by

el evated triglycerides, |ow concentrations of HDL
chol esterol and an increased preval ence of smal
dense LDL particles. In addition, patients with
di abetes are commonly affected by hypertension, and
all of these components require our clinica
attention. Achieving sustained control of each of
these paraneters requires vigilance by both
patients and their providers as the effectiveness
of many current therapeutic regi nens may wane over
tinme.

Singl e agent therapy for type 2 diabetes
does not reliably nmaintain glucose control in many
patients and, as such, conbination therapy and/or
the use of insulin treatnent is often required.
This need for multi-drug therapies for glucose
control, coupled with the need to address ot her
i mportant netabolic abnormalities, often affects

patient conpliance.
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The data that shaped our current

recomrendations for glycemc targets in diabetes

are derived fromthe | andmark DCCT and UKPDS. Wth

the conpletion of these trials, the unequivoca

benefit of intensive glycem c control was

established. Targeting | ower bl ood glucose val ues
is known to significantly reduce the risk of the

characteristic mcrovascular conplications in both
type 1 and type 2 diabetes. These results support

the need to pursue even tighter glucose control,

justifying the trust that early advocates of

i ntensive glucose control had placed in popul ation

epi dem ol ogi ¢ data for diabetes.

The rol e of intensive glucose contro

t he managenent of cardiovascul ar risk remains an

active area of investigation. However, it is well

known that individuals with type 2 diabetes in

particular are at significantly elevated risk for

cardi ovascul ar di sease and di abetes is now
consi dered a cardi ovascul ar di sease equi val ent.

But just as for mcrovascul ar

conplications in the past, we currently rely on
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epi dem ol ogi ¢ data to best define the risks of CVD
in those with poor glucose control. W currently
apply these data as an article of faith to support
the potential benefit of aggressive glucose
lowering in those at risk for cardiovascul ar

di sease. Wiile there is clear and convincing

evi dence to support the lowering of LDL

chol esterol, |lowering of blood pressure to limt
cardi ovascul ar risk in diabetes, the inpact of

i mproving glycenm c control, nmanagi ng ot her
conmponents of the lipid disorder in diabetes, such
as HDL chol esterol and triglycerides, and the
managenent of insulin resistance is currently
supported mai nly through epideni ol ogi ¢ dat a.

It is well-known though that added risks
for fatal and non-fatal coronary heart disease
events, as well as stroke and risk for periphera
arterial disease, are increased in patients with
type 2 diabetes. This increase in risk ranges from
13 percent up to 28 percent for each one percent
increase in henoglobin Alc. Sinilarly, any

decrenent in HDL chol esterol of 3.9 ng/dL or 0.1
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mllinmolar is associated with a 15 percent increase
in cardiovascular risk. Finally, a 1 mllinolar,
or 88 ng/dL, increase in triglycerides is
associated with a between 14-37 percent increase in
the risk of a cardi ovascul ar event.

G ven the increase in cardiovascul ar risk
in patients with diabetes, current treatnent
gui delines set forth by the Anerican Di abetes
Associ ation focus not just on Alc but al so on other
key cardi ovascul ar risk factors.

Shown here are the current treatnent
targets set forth, well-known to nmost in this
audi ence. Alc targets of |ess than seven percent;
LDL targets of less than 100 nmg/dL; as well as
triglyceride targets under 150; simlarly,
targeting HDL chol esterol values in excess of 40
nmg/ dL for nen and 50 ng/dL for wonen, as well as
targeting | ower bl ood pressure val ues, systolic
bl ood pressure | ess than 130.

Despite the fact that these goals are
generally well-known, effective control of these

myriad risk factors remains elusive, with a
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significant fraction of diabetes patients not
achi evi ng adequate control

Recent data derived fromthe NHANES
dat abase has shown that the percentage of patients
achi eving an Alc of |less than seven percent is
approxi mately one-third, and this nunber has
decl i ned over the past decade. |In addition to
these discouraging results, these data al so show
that only one-third of patients achi eve di abetes
targets for any of the lipid paraneters listed. |If
one | ooks at the sumtotal of each of these risk
factors, we see that only two percent of patients
receive optimal care or are treated to target for
all four conponents. Wthout question, new
t her api es and new approaches to treatnent nust be
sought if we are to inprove the clinical care of
patients with diabetes.

The activators of two nucl ear hornone
receptors, the so-called peroxisone proliferator
activated receptors, or PPARs, have distinct and
now wel | characterized effects on energy

met abol i sm  Pharmacol ogi ¢ PPAR activators have
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been devel oped to address both the managenent of
type 2 diabetes and the treatnent of dyslipidenia.
Activation of PPAR gamma receptors, expressed
primarily in fat cells, leads to a decrease in
circulating free fatty acids and i nprovenent in
insulin sensitivity and glucose uptake with a
resultant decrease in plasma glucose, this

i mprovenent in glucose control occurring in those
wi th di abetes and pre-di abetes.

Activation of PPAR al pha receptors are
those expressed predom nantly in liver and nuscle
and leads to an increase in free fatty acid
oxi dation, a decrease in apo ClI| production and an
increase in apo Al concentrations. The effect of
PPAR al pha agonists is primarily to reduce plasma
triglycerides and increase |levels of LDL
chol esterol. In addition, these conpounds increase
the generation of nmore buoyant LDL particles.

The activation of PPAR al pha and ganma may
provi de benefits related not just to diabetes but
al so to atherosclerosis and cardi ovascul ar di seases

t hrough conpl ex nechani sns that we are just now
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begi nni ng to understand.

Wth this, | would like to introduce Dr.
Fred Fi edorek, fromBristol-Mers Squibb to provide
an overview of the nuraglitazar devel opnent
program  Thank you.

Mur agl i t azar Overvi ew

DR FI EDOREK: Thank you, David. | am
Fred Fi edorek, vice president of global clinica
research at Bristol-Mers Squibb. As an
endocrinol ogi st who has cared for patients with
di abetes while on the faculty at the University of
North Carolina Chapel Hill, it is, indeed, a
privilege for me to be a part of today's
present ati on.

Davi d hi ghlighted the continuing needs of
patients with type 2 diabetes. Miraglitazar was
devel oped to address these needs. Miraglitazar was
conceived actually to be a potent activator of PPAR
gamma, the target of thiazolidinediones,
rosiglitazone and pioglitazone, as well as being an
activator of PPAR al pha, the target of fibrate

drugs. The chem stry and pharnacol ogy design
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obj ective was to conbine these PPAR activities,
addressing insulin resistance and gl yceni c needs
t hrough PPAR gammma activati on, and addressing HDL
chol esterol and triglyceride needs through PPAR
al pha activation. Miraglitazar was designed to
achi eve these results in a single nolecul e that

al so prom ses to provide favorable i npact on the
atherosclerotic and inflammtory processes that
damage the vasculature in type 2 di abetes over
time.

Clinical pharmacol ogy studies provided
evi dence that nuraglitazar possesses the basic
properties of a useful medicine, with favorable
phar macoki netic and drug netabolism features
all owi ng once daily dosing and yi el ding high
bi oavailability in patients. There were also no
clinically inportant pharnacokinetic interactions
by age, gender or race. Hepatic elinination of
muraglitazar is into the bile by multiple P450
met abol i ¢ pathways. Finally, there are no
clinically significant drug-drug interactions and,

specifically, no interactions w th nedications
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commonly used by type 2 diabetes patients.

Wth these properties established, a
compr ehensi ve devel oprment program was desi gned and
undert aken based on the known benefits and risks of
the two avail abl e PPAR gamma agoni sts and the two
fibrates currently used by doctors and patients.

Non-clinical safety has been eval uated
with a thorough toxicology program as well as
ext ensi ve rodent carcinogenicity studies. This
i ncl udes speci al nechanistic studies of bl adder
tunorigenesis, the finding of greatest theoretica
concern. These data do not indicate that
muraglitazar will pose a carcinogenic risk to
humans.

On the clinical side, a robust program of
al nrost 4,000 patients eval uated benefits and risks
in type 2 diabetes. A key feature of this clinica
program was a | arge dose-rangi ng Phase 2 study that
hel ped us define the two doses we took forward into
Phase 3. W have now generated extensive clinica
data on the efficacy and safety of nuraglitazar for

t hese proposed doses and even hi gher
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The clinical data will show that
muragl itazar offers substantial and consistent
efficacy for both glycemic and lipid parameters in
type 2 diabetes. In addition, the safety of
muraglitazar is consistent with its underlying PPAR
gamma activity with predictable and manageabl e
dose-rel ated events.

We are seeking the follow ng indication
Mur agl i tazar should be indicated as an adjunct to
diet and exercise to inprove glycemc control in
patients with type 2 diabetes nellitus. It should
be indicated for use as nonot herapy and al so for
use as conbination with netformn and
sul fonyl ureas. Beyond gl ycemnm c control,
muraglitazar's efficacy in diabetic dyslipidemna
shoul d al so be considered as a benefit of
treat ment.

Qur presentation of the nuraglitazar
devel opment programw || not begin with Dr. Mark
Doni ni ck. Mark has been responsible for the
preclinical safety programand will present its key

findi ngs and conclusions. Mark?
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Non-C i nical Safety

DR. DOM NI CK:  Thank you, Fred, and good
mor ni ng. The non-clinical safety of nuraglitazar
was eval uated in a conprehensive program of routine
toxicity and investigative nmechanistic studies.
The programincluded studies to determ ne the
single and repeat dose toxicity; genotoxicity;
reproductive toxicity; adverse pharnacol ogic
activity; and carcinogenic potential of
muraglitazar in animals. |n general, very high
systemi ¢ drug exposures were achieved in these
studies to nuraglitazar's excellent ora
tolerability. O note, the chronic toxicity
studi es were conducted in rats and nonkeys because
these species are believed to nmore accurately
predi ct potential PPAR-nedi ated adverse effects in
humans conpared to dogs which are uni quely
sensitive to PPAR agoni sts.

In repeat dose toxicity studies the
majority of effects in rats and nonkeys were
phar macol ogi cally medi ated and sinilar to those

observed with the marketed PPAR gama agoni sts.
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Importantly, nuraglitazar was not hepat ot oxic,

myot oxi ¢, nephrotoxic or cardi otoxic, and was nhot
teratogeni c or genotoxic at doses and exposures
mar kedl y hi gher than those observed clinically.
Moreover, it displayed no significant in vitro
off-target receptor or ion challenge activity. In
lifetime studies in rodents nuraglitazar was
associ ated with sone positive tunor findings. This
was not unexpected since the narketed PPAR al pha
and PPAR gamma agonists all are positive in rodent
tumor studi es.

Because of the regul atory concern of the
cardi ovascul ar safety and carci nogeni c potential of
these agents, the presentation of non-clinica
safety for nuraglitazar will overview results of
cardi ovascul ar safety, carcinogenicity and rel evant
mechani stic studies. The non-clinica
cardi ovascul ar safety of nuraglitazar was eval uated
in a standard battery of safety pharnacol ogy and
routine safety studies. |In the investigator hERG
and Purkinje assays nuraglitazar denonstrated no

potential for repolarization disturbances at
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exposures approximating 2,200 tines the human
pl asma free drug concentration at 5 nyg.

In addition, there was no evidence of QIc
prolongation in teleneterized dogs after a single
i ntravenous dose at exposures equivalent to 120
times the human Crax, or in nonkeys after chronic
dosi ng at exposures up to 68 tines the human AUC

Qr prolongation was seen in dogs, but only
at overtly toxic doses and clinically non-rel evant
exposures. Additionally, there were no heart rate
changes and only mininal reductions in bl ood
pressure in dogs and nonkeys at simlarly high
mul tiples of the clinical exposure.

The non-clinical cardiovascul ar safety
assessnent al so included eval uati ons of neasures of
cardi ac norphol ogy and contractility. Specific
findings included increased heart weights in both
rats and nonkeys at clinically non-rel evant
exposures, with correlative mcroscopic evidence of
cardi ac hypertrophy in rats at exposures in excess
of 300 tines the human exposure at 5 nuy.

Inportantly, heart rates were unaffected
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in rats and nonkeys at 8 and 17 tinmes respectively
human exposure at a 5 ng dose. |n nonkeys treated
for up to one year, there were no echocardi ographic
changes at up to 14 tines human exposure, and no
evi dence of a negative inotropic effect at up to 44
ti mes human exposure. The only
mur agl i tazar-rel ated echocardi ographic finding was
slight ventricular wall thickening during both
systole and diastole in fermal e nonkeys at
clinically non-rel evant exposures. Lastly, there
was no evi dence of drug-induced congestive heart
failure in non-clinical studies, with the exception
of an increased incidence of degenerative
cardi onyopathy in nmale mice treated for up to two
years at exposures 141 times the human exposure at
5 ng. Thus, nuraglitazar displayed a benign
cardi ovascul ar safety profile in non-clinica
st udi es.

The carcinogenicity assessnent included
two lifetime or two-year studies in mice and one in
rats. In mice carcinogenicity findings were

limted to a | ow incidence of gallbladder adenoma
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in mal es at doses at 20 ng/ kg and 40 ng/ kg.
Exposures at these doses were approxi mately 62 and
141 times the human exposure at 5 ng, whereas
exposure at the highest non-tunorigenic dose was 17
times that seen in humans at a 5 ng dose

In rats the incidences of subcutaneous
| i posarcoma in nmales and subcutaneous |iponma in
fermal es were increased at a dose of 50 ng/ kg where
exposures were 48-59 times that seen in humans at 5
nmg. Inmportantly, exposure at the highest
non-tunorigeni c dose for this effect was at |east
37 times than that seen at a 5 ng dose.

The incidence of transition cell carcinom
and conbined transition cell papilloma and
carcinoma of the urinary bladder were increased in
mal e rats at exposures 8-48 tines higher than those
seen at a 5 ng dose. At the non-tunorigenic dose
for this effect exposure was essentially equival ent
to that seen at a 5 ng dose. At the two highest
doses tested in nmale rats, increased anounts of
urinary cal ci um and nagnesi um cont ai ni ng sol i ds

were detected at week nine of the carcinogenicity
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study, providing prelimnary evidence for
urolithiasis as a potential nobde of urinary bl adder
tunmor devel opnent .

Because of the urinary bladder tunorigenic
response in male rats occurred at relatively |ow
exposures, the nmode of tunor devel opment was fully
investigated. Results of our investigative studies
supported an indirect node of tunor bl adder
devel opment i nvol vi ng phar macol ogi cal | y- nedi at ed
changes in urine conposition that predisposed to
urolithiasis.

Specifically, at a tunorigenic dose of 50
nmg/ kg those changes i ncl uded nmi nt enance of urine
pH at or above 6.5 throughout the day in rats given
that dose level. This would facilitate in rats
formati on of cal cium and magnesi um cont ai ni ng
solids. Secondly, there were reductions in urine
citrate levels and output which resulted in
increased urinary saturation and crystallization of
cal cium and nmagnesium salts. Lastly, there was an
increase in urinary oxal ate, a potential

counter-ion for calciumsalt formation
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The conbination of these
phar macol ogi cal | y-medi at ed prolifogeni c changes,
with the predisposition of male rats, to
crystalluria resulted in noderate to marked
increases in urinary calcium and
magnesi um cont ai ning solids. As a consequence of
this urolithiasis, there was evi dence of foca
necrosi s and degenerative hyperplasia of the
urinary bl adder mucosa but primarily in dependent
ventral regions of the bladder by three nonths of
treatnent. Mboreover, the urothelial proliferative
changes progressed to transitional cell carcinomas
within nine nonths. |Inportantly, urinary
sedi nentations to pH s of less than 6.5 prevented
the devel opnent of urinary bladder changes by
preventing the formati on of these urinary solids in
the presence of the prolifogenic changes in the
urine. This outcone provided strong support for an
etiology involving drug-induced conposition changes
in urine rather than direct drug-rel ated
cytotoxicity.

In this table the overall incidence of
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urinary bladder proliferative changes through 15
nmont hs of dosing at 50 ng/kg is highlighted in
blue. Thirty-four of 75 and 22/75 male rats fed a
nornmal diet and given a tunorigenic dose of 50
nmg/ kg devel oped urinary bl adder hyperpl asi as and/ or
tunmors respectively. 1In contrast, none of the 63
rats given the sane dose and fed an acidified diet
devel oped either transitional cell hyperplasias or
turmors, providing definitive evidence for
urolithiasis as a node of urinary bl adder tunor
devel opnent.

The transitional cell carcinoma di agnosed
in one | ow dose nale rat was not clearly drug
rel ated since a higher incidence of this sane
turmor, specifically 5/130, was observed in control
mal e rats in the oral carcinogenicity study.

I n assessing the human rel evance of
crystalluria induced in urinary bl adder tunmors in
the nuraglitazar-treated nale rats, there are
several key factors for consideration. First, the
response with nmuraglitazar was mal e rat specific,

even though drug exposures in the carcinogenicity
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studies were higher in female rats and in male and
femal e mice.

Secondly, there were no nucosal cytotoxic,
proliferative or inflammatory changes observed in
monkeys treated for up to one year at exposures up
to 44 tinmes human exposure to the 5 ng dose

Thirdly, nuraglitazar did not induce
urolithiasis or increased crystals of any sort in a
Phase 3 clinical program Lastly, crystalluria
does not cause urinary bl adder nucosal injury, and
has not been established as a risk factor for
urinary bl adder cancer in humans.

Al t hough a carcinogeni c hazard was
identified in lifetine rodent studies, the weight
of evidence fromthe carcinogenicity and rel evant
mechani stic studi es does not indicate a
carcinogenic risk to humans at therapeutic doses
and exposures. That is, crystalluria was the node
of urinary bladder tunor devel opnent, a nechani sm
not relevant to humans. Mreover, the high dose
rodent tunors were considered of no established

clinical relevance since they occurred by
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non- genot oxi ¢ nodes at exposures at |east 48 tines
hither than those seen at a 5 ng dose, and were
characterized by safety margins of at least 17-fold
at the highest non-tunorigenic dose for each tunor
t ype.

O note, the rodent tunor profile for
muraglitazar was simlar to that observed with the
mar ket ed PPAR ganma agoni sts in that urinary
bl adder tunors have been observed in nmale rats
treated with pioglitazone and adi pose tunors have
been seen in male and female rats treated with
rosiglitazone.

So, in summary, nuraglitazar denonstrated
excellent oral tolerability and had no hepat ot oxi c,
myot oxi ¢, nephrotoxic or cardiotoxic potential in
rats or nonkeys at markedly hi gher exposures than
those observed clinically at the 5 ng dose.

Mur agl i tazar had no investigator off-target

activity, displayed a benign cardiovascul ar safety
profil e and was neither genotoxic nor teratogenic.
Finally, results of rodent carcinogenicity studies

do not indicate a carcinogenic risk to humans at
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t herapeuti ¢ doses and exposures.

Now | will turn the podiumover to Dr.

C ndy Rubin who will discuss the clinical efficacy
and safety data.
Clinical Efficacy

DR. RUBIN: Thank you, Mark. Good
nmorning. Miraglitazar's Phase 2/3 clinical program
i s conprehensive, extensive and gl obal, spanning
six continents and 23 countries. The clinica
program consi sts of six studies with over 4,600
subj ects and nore than 3,200 treated with
muraglitazar. One study was conducted in 320
non-di abetic subjects with dyslipidema. Five
studi es were conducted in subjects with type 2
di abetes. These five studies will be the focus of
this presentation.

One of the distinguishing features of the
clinical programis a |arge dose-ranging study in
1,477 subjects. Both the size of the study and the
wi de range of doses allowed for robust conclusions
about dose selection for Phase 3. This study al so

gener ated extensive safety data in 745 subjects for
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over two years. In addition, the clinical program
i ncluded three placebo-controlled studies, one in
monot herapy and two in conbi nation therapy, and an
active conparator study with the marketed TzZD

pi ogl i tazone.

The studies enrolled subjects with
differing degrees of glycemc control. Entry Alc
criteria ranged from7-10 percent. The age for
entry was between 18-70 years. Subjects could have
a BM of 41 or below and a triglyceride | evel of
600 or below. Inportantly, subjects with New York
Heart Association's class IIl and |V were excl uded
in Phase 3, and class |l subjects were excluded in
Phase 2 only. Statins or fibrates were pernitted
if they remained stable at baseline until week 12
This was the primary tinme point for the lipid
anal yses. Statins or fibrates could be initiated
or titrated after week 12 if clinically indicated.
However, the co-administration of statins and
fibrates was not pernitted.

The denographic profile of the subjects in

the clinical programis representative of the type
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2 di abetes population in the United States. As
expected, the nonotherapy studies enrolled subjects
with a shorter duration of diabetes as these
subjects are typically earlier in the course of
their disease. The nmean ages were 53 and 55 years,
and 12 percent and 15 percent of the subjects were
age 65 or older. There was a fairly even
distribution of males and femal es. The percent of
Bl ack subjects enrolled in the studies fromthe
sites inthe US was 11 to 13 percent, which is
simlar to the percent of Black patients with type
2 diabetes inthe US

The study design and nethods were simlar
across the program Al of the studies were
random zed, placebo- or active-control, wth
parall el treatment arns. Each study had a two-week
pl acebo | ead-i n phase and a 24-week doubl e-blind
short-term phase. Four of the studies had
| ong-term doubl e-blind extensions.

To enabl e subjects to stay in the
| ong-term phase, several titration steps were built

into the study designs. Subjects who did not neet
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prespecified glycemc criteria were eligible for
titration. The design of the dose-rangi ng study
al l oned us to conduct a very thorough and rigorous
eval uation of the efficacy and safety of
muragl i tazar.

The study included five nuraglitazar
doses, 0.5 ng, 1.5 nyg, 5 ny, 10 ng and 20 ng and 15
mg of pioglitazone which is the | owest starting
dose. The pioglitazone armwas neant as a
benchmar k and was not designed as an active
conparator. The study did not include a placebo
arm Unique to this study, subjects who failed to
nmeet prespecified glycenmic criteria after week six
of the short-term phase were allowed to rescue one
time to the next higher dose. The primary efficacy
anal ysis was based on the last value prior to
rescue or discontinuation carried forward. The
| ong-term extensi on phase has provi ded nore than
two years of data.

Each treatnent arm had over 200 subjects
whi ch allowed for a robust assessnent of both

efficacy and safety. In all of the studies the
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data set for the primary analysis, change from

basel i ne and Alc, included those subjects who had

both a baseline and a post-basel i ne neasurenent

after at |east six weeks of treatnent. This

al l owed for enough time to see a change in Alc

levels. What is inportant to note here is that up

to one-third of the subjects on 1.5 ng of

muraglitazar and 15 ng of pioglitazone had poor

gl ycem c control and received rescue therapy.

The study enrolled 1,477 subjects with a

baseline Alc of 8.1 to 8.3, reflecting a fairly

wel|l controlled study popul ation. The results

reveal ed a dose-dependent reduction of Alc levels
ranging fromO0.25 percent for the 5 nmy dose to 1.76
percent for the 20 ng dose. The 5 ng dose had an
Alc reduction of 1.18 percent. As there was no

pl acebo arm statistical testing was based on the

hi ghest nuraglitazar dose and then subsequent doses

versus the 0.5 ng dose in a sequential manner

of the conparisons were significant. The percent

of muraglitazar subjects achieving Alc targets

followed a simlar pattern of dose-dependent
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results.

The solid bars represent the threshold of
Alc less than 7; the hatched bars are Alc |ess than
6.5. The 1.5 ng dose of nuraglitazar showed nodest
ef ficacy, with about 40 percent of subjects able to
achi eve an Alc goal of less than 7, while with
doses of 5 ng or higher nore than half of the
subj ects got bel ow 7.

The safety data fromthe dose-ranging
study denponstrated that there are adverse events
that are al so dose dependent and reflect the
expected profile of PPAR gamma agoni sts. The
increase in weight followed a dose-related pattern
simlar to the decrease in Alc. However, the
events of edenma and heart failure followed a
different pattern.

The inci dence of edema for the 5 ng and
under doses of nuraglitazar and 15 ng of
pioglitazone was simlar. There was an increase in
the rate of edenma at the higher doses of 10 ng and
20 mg. Most of the events of edema were nild or

moderate and did not result in discontinuation from
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the study. The incidence rates for edema were
hi gher than have previously been reported, which
was most likely due to the fact that the
investigators were actively |ooking for edema as
part of the safety nonitoring plan.

There were seven events of heart failure
during the 24-week phase. These events occurred on
the two hi ghest doses of nuraglitazar, five events
on 10 ng and two events on 20 ng. A further
di scussion of heart failure will be presented
| ater.

Based on the totality of the efficacy and
safety results fromthe dose-rangi ng study, two
doses were selected for Phase 3. The doses of 2.5
mg and 5 ng were sel ected by bal ancing safety and
efficacy, with 5 ng representing a dose that
denonstrated an attractive efficacy profile for
glycemic and lipid parameters with mnimal safety
risks. The 2.5 ng dose was derived from dose
nmodeling with a potential with greater than 0.7
percent reduction in Alc. The 2.5 ng dose al so

provides a sinple dosing multiple for
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practitioners.

The 1.5 ng dose was not chosen for further
devel opment as one-third of the subjects on this
dose had to receive rescue therapy due to poor
glycemic control. |In addition, the 1.5 ng dose had
a mnimal effect on lowering triglycerides and apoB
and rai sing HDL chol esterol.

The 10 mg and 20 ng doses both
demonstrated a very high degree of efficacy.
Currently, the 10 ng dose is being studied as a
titration dose for those subjects who need
addi tional glycemc control. The devel opment of 20
nmg has been di sconti nued.

The Phase 3 program consi sted of four
trials that showed consistent results for Alc
| owering, percent of subjects achieving Alc goal s
and beneficial effects on lipids. The nonot herapy
study included subjects who were naive to
anti hyperglycem ¢ therapy. A total of 340 subjects
were random zed to nuraglitazar of 2.5 ng or 5 ny
or placebo. The results for the 2.5 ng dose showed

a 1.05 percent reduction in Alc from baseline, and
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for the 5 ng dose a 1.23 percent reduction, and
both results were statistically significant versus
pl acebo.

In this study only an additional 109
subj ects with baseline Alc | evels greater than 10
and less than 12 were enrolled into an open-1 abel
armand were treated with 5 ng of nuraglitazar
The 5 ng open-|abel arm had a reduction of 2.62
percent from a nean baseline Alc of 10.7. As this
was a non-random zed treatnent armno statistica
conpari sons were done

The efficacy of the 2.5 ng and 5 ng doses
was al so reflected in the percent of subjects at
Alc goal by week 24. The 2.5 nmg dose achieved 58
percent of subjects to target goal of |less than 7.
The 5 ng dose achieved 72 percent to a goal |ess of
7, and 58 percent of subjects |less than 6.5.

VWhat was al so very inpressive was that
about 40 percent of the open-I|abel subjects who had
a hi gher mean Alc baseline of 10.7 achieved an Alc
goal of less than 7. This is an inportant result

for those patients whose bl ood gl ucose can be nore
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difficult to control

I mportantly, for patients with type 2
di abetes nuraglitazar also inproves the lipid
profile. Subjects treated with 2.5 ng had an 18
percent reduction of triglycerides and a 10 percent
increase in HDL cholesterol. Those on 5 ng had a
27 percent reduction of triglycerides and a 16
percent increase in HDL cholesterol. Miraglitazar
al so had no negative effect on LDL chol estero
| evel s, and a decrease from baseline of 12 percent
for apoB.

In addition to the favorable effects on
the lipid profile, we saw clinically neaningfu
effects on other glucose and insulin-nediated
paraneters. The honeostasi s nmodel assessnent,
HOVA, was eval uated to determ ne the inmpact of
muraglitazar on insulin sensitivity and beta cel
function, two of the underlying nechani sns invol ved
in the devel opnment of type 2 diabetes. A decrease
in the HOVA score represents an i nprovenent in
insulin sensitivity. Consistent with the

phar macodynam ¢ activity of PPAR gamma agoni sts as
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insulin sensitizers, there was a 24-38 percent
reduction in HOMA-IR scores for the 2.5 ng and 5 ny
doses of nuraglitazar respectively. There were

al so dose dependent decreases in free fatty acids,
further reflecting the mechani smof action of PPAR
gamma agoni sts by which these agents inprove
insulin sensitivity.

As type 2 diabetes is a chronically
progressive di sease, many patients will require
conbi nation therapy for effective control of their
di abetes. Therefore, we perfornmed two
pl acebo-control | ed combi nation studies with two of
the nost conmmonly prescribed oral antihyperglycemc
agents, sulfonylurea and netfornmin. The efficacy
achi eved in the nonot herapy studies was al so
observed in the placebo-controll ed conbi nati on
st udi es.

A total of 583 subjects inadequately
controlled on at |east half naxi mum dose of
sul fonylurea participated in the study. The
subj ects were nmaintained on 15 ng of gl yburide and

random zed to nuraglitazar 2.5 ng or 5 ng or
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pl acebo. Consistent with the results of the
nmonot herapy study, the primary efficacy endpoint
showed a 1.0 percent reduction in Alc for the 2.5
ng dose and a 1.2 percent reduction for the 5 ny
dose. Both were statistically significant versus
pl acebo.

Simlarly, in the metformn study which
had 652 subjects inadequately controlled on at
| east 1,500 ng of metformin, there was a 0.9
percent reduction with the 2.5 ng dose and a 1.16
percent reduction achieved with the 5 ng dose, and
both were statistically significant versus pl acebo.
There was al so a consistent response in both
studies with the percent of subjects achieving Alc
goal s.

In these nore difficult to treat patient
popul ati ons the gl yburide study had nore than 50
percent of subjects achieve the target Alc goa
|l ess than 7 on both doses. Mre than 30 percent
achieved levels less than 6.5. As with the
sul fonylurea study, a simlar percent of subjects

in the netform n conbination study were able to
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achi eve goals of less than 7 and | ess than 6.5.

Li pid paraneters followed a pattern
consistent with the results seen in nonot herapy.
In the glyburide use trial, in which subjects had a
simlar baseline lipid profile as the nonot herapy
studies, there was a 26 percent decrease in
triglycerides with 5 ng, as well as a 14 percent
increase in HDL chol esterol, and there was no
negative inpact on LDL chol esterol and apoB | evels
were reduced by up to 11 percent. The results for
the lipid parameters in the metfornin conbination
were quite simlar.

In addition to the standard
pl acebo-control | ed studies, muraglitazar was
eval uated directly against standard of care
pi oglitazone. On a background of netformn,
subj ects were random zed to 5 ng of nuraglitazar or
30 nmg of pioglitazone. The 30 ng dose of
pi oglitazone was chosen because at the tinme the
study was designed 30 ng of pioglitazone was the
hi ghest dose approved for conbination use with

met f orm n.
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Upon conpl etion of 24 weeks, subjects
continued into a long-termextension for a total of
50 weeks and 1,059 subjects participated in the
study. The results showed a 1.14 percent reduction
in Alc for 5 ng of nuraglitazar and 0.85 percent
reduction for 30 ng of pioglitazone. Wth a 2.9
percent difference between the two treatnent arns
noninferiority was achi eved.

This difference was also reflected in the
percent of subjects to Alc goals. Sixty percent of
the nmuraglitazar subjects net the goal of |ess than
7, whereas 44 percent of the pioglitazone subjects
achi eved this goal, and 34 percent treated with
muragl i tazar reached Alc |levels less than 6.5 and
23 percent achieved this level with pioglitazone.

The difference between the two treatnent
groups was also seen with the lipid results. At
week 12 nuraglitazar 5 ng showed a consi stent
pattern of triglycerides decrease by 28 percent and
HDL i ncrease by 19 percent and apoB | evel s decrease
by 12 percent. Both drugs had no effect on the LDL

chol est erol
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Inportantly, the glycem c benefits of

muragl i tazar were naintai ned over tine, as

reflected in the 50-week data fromthe extension
phase. After 50 weeks of treatnent there was a

1.13 percent reduction in Alc from baseline for

muragl itazar and a 0.74 percent reduction for

pi oglitazone. This difference of 0.39 percent was
statistically significant. At 50 weeks the nean
Alc level for the nuraglitazar-treated subjects
remained |l ess than 7. This goal was achi eved by 60

percent of subjects and one-third of the subjects

reached an Alc of |ess than 6.5.

Durable glycenmic and lipid results were

al so seen in subjects treated with nmuraglitazar for

up to 104 weeks in the dose-ranging study. In

addition to the glycemc efficacy and inprovenents
in lipid paraneters seen with nmuraglitazar, there
were al so changes seen in other inmportant renal,

i nflammat ory and thronbotic endpoints. Treat nent

with nmuraglitazar resulted in up to 33 percent

reduction of the albumn to creatinine ratio,

sensitive marker for renal function. Reductions in
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bi omar kers whi ch have been inplicated in
cardi ovascul ar di sease were al so noted. High
sensitivity Creactive protein |levels were
decreased u to 34 percent in the general study
popul ation. In addition, those subjects who had
hi gh baseline CRP | evels had a reduction up to 50
percent. There were also reductions in the
thronbotic narkers PAI-1 and fibrinogen. These
results suggest the inmportant anti-inflamuatory and
anti-thronbotic effects of PPAR gamma agoni sts.

Treatnment with nmuraglitazar in nonotherapy
and conbi nation therapy at doses of 2.5 ng and 5 ng
resulted in consistent dose-dependent, clinically
meani ngf ul decreases in Alc levels. Up to 70
percent of subjects treated with 5 ng of
muraglitazar were able to achieve Alc goals of |ess
than 7. The glycenmic efficacy was al so durable up
to 104 weeks.

Across all of the studies there were
consi stent, dose-dependent inprovenents in lipid
paraneters with decreases in triglycerides and

increases in HDL cholesterol. 1In addition, apoB
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| evel s were decreased and there was no del eterious
effect on LDL cholesterol. The effects on glycenic
and |ipid paraneters were acconpani ed by favorabl e
changes in renal function and severa

cardi ovascul ar bi omarkers, including CRP, PAl-1 and
fibrinogen. Both the 2.5 ng and 5 ng doses
denonstrated neaningful clinical results, with the
5 ng dose consistently resulting in greater
efficacy for all paraneters.

Now | would like to invite Dr. Rene Bel der
to the podiumto present the clinical safety.

Clinical Safety

DR BELDER. Thank you, Cindy. Good
nmorning. the nmuraglitazar programwas | arge and
contains over 4,000 patients with type 2 di abetes,
with the majority of subjects exposed to
muragl i tazar across a wi de range of doses.

The bars represent the tine based
exposures by dose for the core clinical program
The hatched sections show additional patient
exposures from ongoi ng extension studies that have

accrued since the NDA subm ssion. The additiona
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pati ent exposure has been conbined with the NDA
dat abase, collectively called the conplete data
set.

Thi s dat abase contai ns data that was
avai |l abl e as of June, 2005 for which incidences of
events, corrected for patient exposure, have been
cal culated. The FDA analysis nmay differ because we
are including the nore recent data.

Muraglitazar 5 ng is the single dose with
the greatest exposure at over 1,500 patient-years
of exposure. There are also over 500 patient-years
of experience with nuraglitazar at 2.5 ng, and a
| arge anpbunt of time on treatnent experience with
t he hi gher doses of nuraglitazar. As is typica
for registrational programs, there is a
preponder ance of exposure to nuraglitazar conpared
to exposure to control agents. Overall, there is
over 3,600 patient-years experience with
muragl itazar conpared to approximately 750
patient-years of exposure to pioglitazone and over
330 patient-years for placebo. This inbalance in

exposure anong treatnments should be kept in mnd as
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we review the nmuraglitazar safety profile.

The di abetes popul ati on evaluated in the
muraglitazar clinical programis representative of
the broader diabetes population with patients
havi ng consi derabl e co-norbidities in addition to
di abetes. Over half of the patients had
co-exi sting hypertension and over 10 percent had a
known history of atherosclerotic disease. As would
be expected, these patients took a variety of
concom tant nedications for these coexisting
conditions, nostly for underlying cardiovascul ar
di sease

The safety presentation will focus on
events of special interest that have been
identified as nmore frequently occurring on PPAR
al pha or gamma agoni sts. For those events that
have a known dose-response rel ationship with PPAR
gamma agoni sts we used 24-week data. These events
i ncl ude edena and wei ght gain.

For less frequent events and signa
detection we used the | argest database avail abl e,

the conplete data set. W |ooked at the
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cardi ovascul ar safety of nuraglitazar by exam ning
heart failure and atherosclerotic cardi ovascul ar
events separately. Furthernore, we eval uated the
i nci dence of cancer, the effects of nuraglitazar on
liver as well as nuscle enzynes.

Edema is a well-recogni zed side effect of
PPAR gama agoni sts and is dose related. The
short-term data provide a better characterization
of the incidence and dose response for edema
There are slightly higher incidences, ranging from
9.8-15.6 for the 5 ng dose as conpared to the 2.5
mg dose, placebo or pioglitazone. For all subjects
the baseline incidence of peripheral edema ranged
frome6-9 percent. 1In the TAD conparator study in
combi nation with netformn the rate of edema was 2
percent higher on nuraglitazar conpared to
pioglitazone. Wile it is inmportant to take
seriously any event of edema, it is worth noting
that nost of the cases were considered mld or
nmoderate and very few discontinued due to edena.

One of the typical side effects of drugs

used in the treatnent of patients with type 2
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di abetes, and specifically with PPAR gamma
agonists, is an increase in body weight. In the
Phase 3 studies a dose-related increase in body
weight with the 2.5 ng and 5 ng doses was seen.
The | argest increase in weight was found in the
combi nation study with glyburide. This was
expected since weight gain has been reported with
sul fonyl urea nonot herapy. In the TZD conparat or
study the increase in weight was 0.8 kg hi gher for
nmuraglitazar than for pioglitazone, as could be
expected based on nuraglitazar greater efficacy.
The wei ght gain seen with PPAR agonists is
considered to be both from PPAR ganma- nedi at ed
fluid retention as well as accunul ati on of excess
calories in peripheral fat.

Wil e the selected safety topics so far
focused on the Phase 3 24-week short-term
experience, the safety discussion that follows wll
use the conplete data set starting with heart
failure, the main safety issue with PPAR ganma
agoni st s.

The literature shows that the hazard ratio
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of PPAR gamma agonists for heart failure relative

to other oral antihyperglycenmic therapies is

between 1.2 and 1. 8. For insulin the heart failure

risk is at |least equivalent to that of PPAR gamm

agoni sts. The nost |ikely explanation for the

heart failure is the dose-rel ated i ncrease in

pl asma vol une associ ated with PPAR ganma agoni sts.

Recent evidence suggests that the increase in

pl asma volune is related to PPAR gamra- medi at ed
increase in renal sodiumreabsorption. The heart
failure seen with PPAR ganma agoni sts i s considered
to be a precipitation of heart failure in patients
with preexisting ventricular dysfunction, either
systolic or diastolic. Several echocardi ographic
studi es with PPAR gamma agoni sts have shown t hat

t hese conpounds do not appear to adversely affect

myocardi al function.

The incidence of heart failure in the

mur agl i tazar program was cal cul ated per 1000
patient-years of exposure by dose for nbno and

combi nation therapy studies separately. The

i nci dence per 1000 patient-years of exposure is
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di splayed in rows for nobno and conbi nation therapy
studi es and by dose in the colums. Crude

i nci dence rates could not be cal cul at ed because of
titrations and switches from pl acebo to active
therapy. The results showed that the incidence is
| owest in nonot herapy and hi ghest with the

conbi nation with glyburide. The dose-dependent

i ncrease was observed in nonot herapy, consistent
with the results in the Phase 2 study di scussed by
Dr. Cindy Rubin. A dose response was al so observed
with the conbination with metfornmin. Overall, the
i nci dence of heart failure events per 1000
patient-years of exposure is consistent with what
woul d be expected based on epideni ol ogi ¢ dat a.

Furt her evidence of the dose-dependent
increase in heart failure risk with nuraglitazar
cones froma Kaplan-Meier time to event anal ysis.
The cunul ative incidence of events for heart
failure across the entire program shows a hi gher
risk for the 10 ng and the 20 ng doses.
Furthernmore, the data indicate a relatively

constant risk over tine.
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During the clinical trial program 17
patients experienced heart failure on nuraglitazar
at doses of 5 ng or less and two patients on
pi oglitazone. These 19 subjects with heart failure
identified by the investigator are ordered in the
upper rows by ruraglitazar dose and pioglitazone in
the bottomrows. The total patient-years of
exposure to each treatnent is listed to the left
side of the table. 1In the colums are the subject
identification nunber; the therapy the subject was
on; the event, if any, the independent heart
failure adjudication commttee considered to be
responsible for the heart failure;
echocardi ographi ¢ findings, if perforned; and the
time to resolution of the heart failure.

Ten of the 17 nuraglitazar-treated
subj ects had a concurrent event which the
adj udi cation comrmittee considered to be responsible
for the heart failure. Echocardiographic findings
generally indicated normally to nmildly decreased
left ventricular systolic function. Resolution of

heart failure events occurred in 11 nuraglitazar-
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and 2 pioglitazone-treated patients, usually within
a week. Three events had not resolved at the tine
of study discontinuation. Al but one
muragl i tazar-patient discontinued nuraglitazar
therapy. Two subjects died. One subject died of
ventricular fibrillation 14 days after a nyocardia
i nfarction which caused the heart failure. One
subject, with a seven-year history of heart
failure, died suddenly a few hours after onset of
shortness of breath. One additional patient died
nine days after the heart failure had resol ved.

An i ndependent adjudication committee was
in place to evaluate all possible cases of heart
failure. The objective of the adjudication process
was to confirmthe investigator-reported events and
to identify events of heart failure that may not
have been di agnosed. The adjudication comiittee
consi sted of three independent cardiol ogists.
Possi bl e heart failure events were identified
through a predefined |list of candidate events that
i ncluded heart failure and related terns, but also

events of edema of nobderate or worse severity, as
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wel | as events of dyspnea.

The conmittee received detailed
i nformati on on each event. They al so received an
NT- pr oBNP val ue obtained fromthe stored baseline
sanpl e and froma sanpl e obtained at or near the
time of the event. The results showed that nost
investigator-identified heart failure was
confirnmed. Mdre than half of the heart failure
events were attributed to intercurrent events and,
in addition, a small nunber of events of edema or
short ness of breath was adjudi cated as heart
failure. These cases were nild and all events
resol ved, nost while continuing nmuraglitazar
t her apy.

Even though cases of heart failure are
recogni zabl e and treatable, it is inportant to be
able to identify those patients who may be at
hi gher risk for an event of heart failure. As
heart failure was expected to be the main safety
i ssue for nmuraglitazar, an extensive effort was
undertaken to understand risk factors for heart

failure. These included pharnacogenetic anal ysis,
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eval uati ons of NT-proBNP assessnents, as well as
traditional clinical heart failure risk factor
anal ysi s.

The results of our traditional risk factor
anal ysis showed that even in the presence of these
risk factors the risk for heart failure is |ow,
froma high of 8 percent in patients who had a
previous history of heart failure to 1.2 percent in
patients with a history of hypertension. In
addi ti on, excluding hypertension, these risk
factors taken together identified over 90 percent
of the patients who devel oped heart failure. As
expected, in the absence of these risk factors the
risk was lower, ranging fromO0.6 percent to 0.1
percent.

These anal yses indicate that risk factors
that recently have been published by the AHA/ ADA
consensus statement about risk factors for heart
failure in patients treated with PPAR ganma
agoni sts also apply to muraglitazar. |In
particular, a history of heart failure or

synptomati c atherosclerotic disease identified
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patients at risk for heart failure. As indicated
in the AHA ADA consensus statement, caution should
be used when initiating therapy in patients with
any of these risk factors.

In summary, consistent with the experience
wi th mar ket ed PPAR gamma agoni sts, a | ow incidence
of heart failure events is observed with
muraglitazar treatnment. The incidence of heart
failure is dose dependent, and higher in patients
wi th known AHA/ ADA risk factors. Diagnosed heart
failure resolves with discontinuation of
muragl i tazar and treatment of heart failure.

Adj udi cati on of a broad range of possible
heart failure events indicated that sone patients,
bei ng descri bed as having dyspnea or noderate or
wor se edema, have clinically unrecogni zed heart
failure which responds to diuretic therapy w thout
di scontinuation of nuraglitazar. The safety events
of edema, weight gain and heart failure that we
have di scussed so far are events that are known to
occur with a PPAR ganma agoni st in greater

frequency.
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The safety with respect to |iver and
muscl e is discussed as part of signal detection for
PPAR gamma and al pha agoni sts. Cardi ovascul ar
events are eval uated as part of the overal
cardi ovascul ar safety and because of inconsistent
results with respect to cardiovascul ar events in
i ndi vi dual studi es.

A nurerical inbalance of non-fatal
cardi ovascul ar events relative to nuraglitazar was
noted in one out of the five studies, while another
study showed a nunerical inbalance in a nunber of
fatal cardi ovascul ar events. Cardiovascul ar events
are, therefore, analyzed in the integrated
dat abase. The anal yses we performed also take into
account the large differences in patient exposure
among the treatnment groups. However, no
intent-to-treat analysis could be perfornmed because
no information is avail able on patients who
di sconti nued due to adverse events or |ack of
gl ycem c control

Car di ovascul ar events were identified by

52 prespecified ternms for atherosclerotic disease
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derived fromthe MedDRA dictionary. These included
acute and chronic cardiac and cerebrovascul ar
events. The expected PPAR gamma- nedi at ed events of
edema and heart failure associated with fluid
retenti on were anal yzed separately.

The events that were included in the
anal ysis broadly included acute atherosclerotic
events, including all events related to nyocardi a
infarction and acute coronary syndrone, acute
cerebral vascul ar events such as stoke and TIA as
wel | as cardiovascul ar death and sudden or
unwi t nessed death. Chronic atherosclerotic events
were al so included, such as angi na and nyocardi a
i scheni a.

There was a total of 11 patients with
cardi ovascul ar events on placebo, 97 on
muraglitazar and 15 on pioglitazone. The table
al so indicates that there was a wi de variety of
cardi ovascul ar events in this patient popul ation
As can be expected in a patient population with
type 2 diabetes, the majority of events were

myocardi al infarctions and chronic coronary artery
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di sease

To understand the nunber of events in the
treatment groups better, it is inportant to
eval uate these relative to the exposure. In
addition, the nore clinically inportant acute
cardi ovascul ar events were al so anal yzed. This
tabl e consists of two panels. The panel on the
| eft shows the analysis of all cardiovascul ar
events. The panel on the right shows the anal yses
of the acute cardiovascul ar events. Each panel has
three colums, the total nunber of patient-years of
exposure, the number of patients with an event, and
in the last colum the nunber of patients with an
event per 1000 patient-years of exposure.

The smal | differences in the number of
patient-years of exposure between the left and the
right panel reflect the fact that exposure after an
event is not included in the analysis. The results
show that the incidence in cardiovascul ar events,
when corrected for duration of exposure, is simlar
for muraglitazar and pl acebo.

We al so anal yzed the nunber of patients
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with an event per 1000 patient-years of exposure by

dose. The incidence per 1000 patient-years of

exposure is depicted with the 95 percent confidence
interval for placebo and nuraglitazar and vari ous

doses of nuraglitazar and pioglitazone. The 95

percent confidence intervals are overl appi ng.

dose-response rel ationship is apparent.

We subsequently conducted an anal ysis of

cardi ovascul ar events for mnuraglitazar by

informati ve dose groupings with a Kaplan-Mier tine
to event analysis. The results of this analysis,
with three tines the nunmber of events as for heart
failure, are in contrast to the results of the sane

anal ysis for the heart failure events. Wile for

heart failure events there was a cl ear

dose-response rel ationship, the incidence in

cardi ovascul ar events does not indicate a higher

i nci dence with increasing dose.

I will now discuss the subset of

cardi ovascul ar events that had a fatal outcone.

total of nine patients on nuraglitazar and one

patient on placebo had a cardi ovascul ar deat h.
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There was no cardiovascul ar death on pioglitazone.
The crude incidence for cardi ovascul ar death is 0.2
percent and 0.3 percent in the placebo and

nmur agl i tazar groups respectively.

Wien a difference in patient exposure is
taken into account in the conplete data set, the
anal ysis per 1000 patient-years shows an incidence
of 3.0 in the placebo and 2.6 in the nuraglitazar
group. For all three treatnent groups the 95
percent confidence intervals are overl appi ng.

Thus, by taking into account the
difference in patient exposure, the apparent
i mbal ance in cardi ovascul ar death is reversed
This illustrates the limtation of analysis on such
rare events and uncertainty around the estimates.
In the nuraglitazar group three patients died of
myocardi al infarction. Four had a sudden or
unwi t nessed death, and two patients dies of a
stroke.

In sunmary, despite inbal ances in
cardi ovascul ar events noted in individual studies,

the anal yses of the conplete data set, taking into
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account the differences in exposure, indicate
conpar abl e i nci dences for cardiovascul ar events and
deat hs between muraglitazar and pl acebo. The
totality of evidence for nuraglitazar al so
indicates a |ack of biologic plausibility for a
potential cardiovascular risk. As indicated
earlier by Dr. Rubin, surrogate markers for

cardi ovascul ar risk all show consistent and
clinically inportant inprovenments wth
muraglitazar. A broad diversity of cardi ovascul ar
events was noted with both acute and chronic
cardiac, as well as cerebral, vascul ar events.
There was no indication of a higher cardiovascul ar
event incidence on the higher nuraglitazar doses.
And, there is an absence of off-target

cardi ovascular toxicity in non-clinical and
clinical studies.

A smal |l nunber of subjects were di agnosed
with cancer during the nmuraglitazar clinica
program The incidence of cancer was simlar for
all three treatment groups and the confidence

intervals around the point estimates for the
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i nci dence per 1000 patient-years of exposure were
overl apping. There was no pattern found for the
types of cancers that occurred during the clinica
program

There were four cases of bladder cancer
Two were on nuraglitazar and two were on
pioglitazone. Two of the four, one in each
treatment group, was a recurrence. Twenty-seven of
the 34 nuraglitazar patients with a cancer
di agnosi s had their diagnosis within the first year
of treatnent.

Wth respect to overall nortality, the
nunber of deaths per 1000 patient-years of exposure
and their correspondi ng 95 percent confidence
intervals are displayed in the graph. The
exposur e- adj usted i nci dences were 3.0, 5.2 and 2.6
for placebo, nuraglitazar and pioglitazone
respectively. Although the point estimate is
hi gher on nuraglitazar than placebo and
pi oglitazone, the small nunber of events precludes
any conclusions with respect to overall nortality,

as is also illustrated by the overl apping 95
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percent confidence intervals.

As TZD was renoved fromthe narket due to
liver toxicity, a thorough evaluation of |iver
function test abnornmalities was conducted.
Muraglitazar treatnent was associated with a
reduction frombaseline in serum AKT | evels. This
finding is consistent with the potential benefit
that PPAR gamma agoni sts have on reducing the
interhepatic fat that is often present in the |iver
of patients with type 2 diabetes. In addition,
| aboratory data fromthe conplete data set was
anal yzed to | ook for evidence of hepatotoxicity.
Thi s assessnent | ooked at the nunber of subjects
exceedi ng thresholds of ALT elevations. The
anal ysi s showed that fewer subjects on nuraglitazar
than on pl acebo or pioglitazone had significant
I'iver function el evations.

Because nyopathy is a concern with
fibrates, in particular when used in conbination
with a statin, a careful evaluation of creatinine
ki nase abnornmalities in subjects treated with and

wi t hout statins was conducted. 1In the clinica
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program between 19 percent and 24 percent of the
subj ects were taking a statin. There were two
cases of CK elevations greater than 10 tines the
upper limt of normal in subjects taking a statin
and nuraglitazar. One of the two cases was on 5
mg. The other cases is not presented in the table
as the subject was titrated from5 ng to 10 ng.
Bot h subjects had no nuscle synptons and the CK
returned to normal while remaining on treatnent.

O the nuraglitazar-treated subjects with
a CK el evation greater than 10 tinmes the upper
limt of normal who were not taking a statin, none
had associ ated nuscl e-rel ated synptons. The
i nci dence for these events was simlar to placebo.

One case of rhabdomyolysis in a 55
year-old male on nmuraglitazar 5 ng and gl yburi de,
but not taking a statin or a fibrate, was reported.
Thi s subject as asynptomatic and had a CK el evati on
with a peak of 8,513 after yard work. Several days
|later, while still on nuraglitazar, the CK had
decreased to 900's. Muraglitazar was di scontinued

and the CK returned to normal eight days |later.
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As was expected, the clinical programwth
muragl i tazar established dose-related increases in
the incidence of edema, the anpbunt of weight gain,
and the risk of heart failure. These are all
ef fects that have been noted with PPAR ganma
agoni sts. They are well understood and are
manageabl e. The 2.5 ng and the 5 ng doses showed
effects for these events that were within the range
seen with existing PPAR gamma agoni st s.

In addition, within this clinical program
of 3,600 patient-years of exposure our anal ysis of
the nmost conplete data set, which takes into
account differences in patient exposure anong
treatnment groups, did not identify increased risk
for hepatotoxicity, myotoxicity, cardiovascul ar
events or cancer. However, these potential risks
deserve continued nonitoring, which is consistent
with the understanding that in order to fully
eval uate potential risks nmany nore patients wll
need to be followed for much | onger periods of
time. Qur post-approval pharnmacovigil ance plan

has, therefore, been designed to actively enrich
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our understanding of the benefit/risk profile of
muragl i tazar.

I amintroducing Dr. Fred Fi edorek who
wi || discuss the pharnmacovigil ance plan and provide
the overall risk/benefit summary. Thank you

Cinical Plans, Pharnmacovigilance and
Benefit/Ri sk Concl usi ons

DR. FI EDOREK: Thank you, Rene. Good
morning again. W are conmitted to assuring the
appropriate use of nuraglitazar post |aunch and to
continuously assessing its benefit and risks. This
comm tnment includes a conprehensive
phar macovi gi | ance pl an that goes beyond standard
requirenents to provide greater insights about
benefits and risks, including potential risks that
we cannot yet entirely rule out.

Qur proposed pharnmacovi gi |l ance pl an has
been submitted. Follow ng |aunch, beyond standard
phar macovi gi | ance requirenents, we have al so
i ncl uded enhanced nonitoring for events of specia
interest reported by prescribers and patients

wor | dwi de. Specific cancers, fatal and non-fatal
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cardi ovascul ar events; clinical rhabdomyol ysis
events and other unanticipated rare events will be
tracked. W will also use targeted physician
questionnaires to gain additional infornmation
regardi ng events of special interest, and we wll
periodically assess this accruing safety
i nformation.

Additionally, we will undertake a
dedi cat ed phar nmacoepi dem ol ogy cohort study to
assess risks and nonitor effectiveness of our
education efforts regardi ng appropriate use. This
phar macoepi dem ol ogi ¢ cohort study has two
objectives: First, it will estimate relative
i nci dences of safety events with nuraglitazar
compared to other diabetes treatnents. Second, it
will help us to characterize treatnent patterns for
patients using nuraglitazar.

The sanpl e population will come froma
| arge U. S. managed heal t hcare database. The study
will enroll a total of 15,000 patients, with 5,000
patients on nuraglitazar, 5,000 patients on

t hi azol i di nedi ones, and 5,000 patients on other
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di abet es nedi ci nes, including sul fonyl ureas,
metformin and insulin. Patients will be accrued
into the study at a rate determ ned by new
prescriptions. Safety information based on clains
data will be assessed quarterly during the first
year.

Because patients may migrate out of the
specific healthcare plan, active ongoing follow up
for these three cohorts will include annua
questionnaires beginning one year after the start
of the study and continuing for the next five
years. Dr. Alex Walker is here fromlgenics i3
Magni fy, the investigative epidem ol ogy division
for this managed healthcare firm and he can help
answer any questions you may have about this
pl anned cohort study.

W will take steps to ensure that
muraglitazar is used appropriately post launch. It
is critical to ensure the appropriate use of any
new nedi ci ne, especially during this post-approva
stage. Several key conmunication points regarding

the risks of nuraglitazar will be highlighted in
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| abeling and in educational naterials provided to
patients, physicians and other healthcare
pr of essi onal s.

First, nuraglitazar should not be used in
patients with New York Heart Association Cass Il
or IV heart failure. Furthernore, any patient who
devel ops edema shoul d be eval uated and managed.
Patients with severe edemn, rapid weight gain or
dyspnea shoul d be eval uated specifically for heart
failure and treated as necessary.

These reconmendati ons are based on our own
data and al so on the reconmendati ons arising out of
the Anerican Heart Association/ Anerican Di abetes
consensus statenment published | ast year on the use
of thiazolidinediones and the devel opment of heart
failure and edema. This information will be
included in patient package inserts and in
heal t hcar e prof essional conmmunication materials.

We have plans in place to ensure that
product know edge regardi ng nuraglitazar wll
continue to grow followi ng | aunch, allowing for a

conti nuous assessnent of benefit and risk
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Overall, we will be followi ng the same genera
approach regardi ng the appropriate use of
muragl i tazar that Bristol-Mers Squi bb successfully
used when netformn or d ucophage was | aunched.

For netfornin, information regardi ng rena

i mpai rmrent and the risk of lactic acidosis needed
to be communi cated accurately and appropriately.

Finally, as with all of our new products,
Bristol -Myers Squibb will not conduct DTC, or
direct-to-consuner, advertising on nuraglitazar for
at | east one year follow ng approval. This policy
wi Il ensure that prescribing endocrinol ogists and
ot her physicians and heal thcare professionals first
understand its appropriate use.

Every medi cation offers a bal ance of
benefit and risk. For nuraglitazar both have been
wel | characterized with the results of our
regi strational program you have now heard about.

It is inportant to consider the benefit and risks
of muraglitazar in the context of needs for
patients with diabetes to achieve their treatnent

goals. As Dr. Kendall pointed out, treatnent needs
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in type 2 diabetes remmin high. Physicians and
their patients are not neeting these treatnent
goals for both glycema and lipid control
Muragl i tazar nay enable patients to reach these

di abetes treatnent goals through its conbi ned PPAR
gamma and PPAR al pha activities.

The inprovenents in Alc and gl ycem c
paraneters, depicted here, provided by muraglitazar
are substantial. There were consistent nean drops
in Alc of 1.2 percent for the 5 ng dose. |n our
open-1 abel cohort study in the nonot herapy study
patients with baseline Alc's above 10 percent had
mean reductions of 2.6 percent with this dose.

Most inportantly, patients reaching and nmi ntaining
control a Alc targets of 6 percent, and even those
| ess than 6.5 percent for the Anmerican Association
of dinical Endocrinol ogists--set by that

organi zation, these goals should be net.
Additionally, additional benefits should be
provided with nuraglitazar to inprove inportant CV
out come benefits with tine.

Li kewi se, nuraglitazar's inprovenents in

file:/l//[Tiffanie/c/Dummy/0909ENDO.TXT (85 of 245) [9/20/2005 3:49:40 PM]

85



file://1/ITiffanie/c/Dummy/0909ENDO.TXT

lipid paranmeters offer the prospect of |long-term
benefits as well. Miraglitazar-related rises in
HDL chol esterol, decreases in triglycerides and
apoB levels, with the naintenance of a stable LDL
chol esterol concentration, indicating reduced
nunbers of atherogenic small, dense LDL particles
shoul d all over tine contribute to favorabl e HDL
chol esterol and triglyceride benefits that
muraglitazar offers; it has the potential to offset
some of these hazards. For the 5 ng dose Alc drops
of 1.2 percent, HDL chol esterol rises of 6 ng/dL
and triglyceride drops of around 40 ng/dL have the
potential to counter these hazards of poor control
Clinical intervention data to support such
macrovascul ar benefits with Alc reductions are now
beginning to energe. The DCCT trial that Dr.
Kendal | descried earlier is a landmark clinica
trial whose inpact continues to grow. Ten years
ago this trial provided the first definitive
evi dence for inproving mcrovascul ar outcones of
any type of diabetes. Now outstanding follow up of

these patients as part of the EDI C extension study
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has denponstrated that the 6.5 years of glycemc
control nowresults in large and dramatic

i mprovenents in cardiovascul ar outcones. In this
context, nuraglitazar, which is able to bring

bet ween 50-70 percent of patients to the goal of an
Alc of less than 7 percent, offers the prom se of
simlar benefits over tine.

Li kewi se, as denonstrated in the VA-H T
study, benefits of treatment with PPAR al pha
agoni st genfibrozil are clear for cardiovascul ar
out cones. Major cardi ovascul ar endpoints are
i npacted positively.

Inmportantly, we will also conduct a
clinical trial in order to assess hard endpoints
related to the clinical outconmes you have just
heard about. W are conmmtting to this outcone
trial to assess the clinical benefits expected from
robust Alc and |ipid changes seen in our
registrational program This trial will be a |arge
randoni zed and controlled study with tracki ng of
cardi ovascul ar outcomes as the primary endpoint.

It will probably take about five years, depending
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on expected size and power. Active nonitoring of
this trial will include a data safety nonitoring
board and a steering conmittee to apply stopping
rules for futility or for early benefit.

We expect to start enrollnment of this
trial in 2006 depending, in part, on ongoing trials
of nmuraglitazar and al so on results of inportant
clinical trials for related agents, pioglitazone,
the PRCactive trial which will be announced next
week in Europe, and the FIELD trial on fenofibrate
which will be announced | ater this year at the
Anmeri can Heart Association nmeetings. Dr. Anthony
Keech, a cardiol ogi st and one of the |eading
investigators for the FIELD trial, is advising us
on the design of this planned study. He is here
today to answer any questions that the commttee
may have about our planned st udy.

U timately physicians nmust bal ance the
proven and expected benefits of nuraglitazar with
the potential risks of treatnent. W have
demonstrated that the major risk of muraglitazar is

the clinical event of heart failure which occurs in
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i ndi vi dual s susceptible to PPAR ganma- nedi at ed
fluid retention and vascul ar vol une increases.
Heart failure occurring with nuraglitazar is not
unlike that seen with other drug or dietary
precipitants, and its overall incidence appears to
be low, presenting in |less than 1/250 patients
treated during the first six nonths of our clinica
trials. Heart failure occurring with muraglitazar
is also synptomati c and recogni zabl e, and often
manageabl e with treatnent of diuretic therapy or
stoppi ng nuraglitazar treatnent.

G ven our data and these considerations,
we believe that the benefits of nuraglitazar offset
this primary risk of heart failure which occurs on
an infrequent basis, primarily in susceptible
i ndividuals. Therapy with nmuraglitazar should be
i ndividualized for patients depending on their
needs and their clinical status. Miraglitazar 2.5
nmg and 5 ng doses are proposed to both be avail abl e
as initial doses for use in nonotherapy and also in
combi nat i on.

Initial therapy with nuraglitazar 2.5 ng
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is best for patients with ml|d degrees of

hypogl ycenmia. This dose is also recomended in
patients who are expected to be less tolerant with
fluid overl oad, such as those with New York Heart
Association Class Il heart failure or the other
AHA/ ADA ri sk factors. Active titration should be
used outconme neet the treatnent target goals for
these patients as long as fluid retention side
effects do not preclude nmoving to this higher dose.

Initial therapy with 5 ng nuraglitazar is
proposed for patients with nore severe
hypogl ycem a. The 5 ng dose is the optimm dose
for durably nmaintaining patients at Alc targets and
lipid targets over tine.

We will also provide clear warnings and
precautions to treating physicians and ot her
heal t hcare professionals. Miraglitazar will not be
indicated for patients with New York Heart
Association Class |1l or IV congestive heart
failure or for patients with hepatic insufficiency.
Al so, nuraglitazar will not be indicated for use

with insulin or for use in pediatric patients
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because these users have not currently been
studied. G ven its underlying pharmacol ogy,
muraglitazar will not be recommended for use with
ei ther thiazolidinediones or with fibrates.

Finally, we expect there may be ot her
precautions regardi ng recogni zed PPAR gamma si de
effects, including heart failure and edenm, and
your deliberations today will be helpful in this
regar d.

To conclude, nuraglitazar is the first
dual PPAR al pha, gamma agonist. It achieves and
mai ntai ns gl ycenmi c goal s and i nproves di abetic
dyslipidema. Overall, it possesses an acceptable
safety and tolerability profile, with a primary
risk for heart failure and events due to fluid
retention that are recogni zabl e and wel |l nanaged.
Muraglitazar actually offers a new treatnent option
for patients with diabetes that goes beyond
treatments with TZD and fibrates and can be used
usefully and safely.

We woul d be happy to take any questions

now fromthe conmttee. Thank you very much. On,
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one nore thing, | ampleased to have with us today
mul ti pl e consultants, external consultants that
will be able to help you with any questions you may
have. Dr. Rachel Bijou is a cardiologist in
Col unbia University, in New York. Dr. Sanuel Cohen
is fromthe Department of Pathol ogy and
M crobi ol ogy at the University of Nebraska. Dr.
Ral ph DeFronzo is fromthe University of Texas in
San Antonio. Dr. henry G nsberg is also from
Col unbia University in New York. Dr. Robert Henry
is fromthe University of California in San Di ego
Dr. Anthony Keech, as | nentioned, is from
Australia. Dr. David Kendall, who you al ready
heard from is fromthe University of M nnesota.
Dr. James Neaton is fromthe University of
M nnesota as well. Dr. Brian Stromis fromthe
Uni versity of Pennsylvania and Dr. Al ex Wil ker is
fromlngenix i3 Magnify in Boston. Thank you
agai n.
Commi ttee Di scussion
DR WATTS: | would like to thank the

sponsor for a clear, concise and tinely
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presentation. W are actually about 15 m nutes
ahead of schedule. The plan is to have comittee
questions for the sponsor until 10:30 and then a
15-m nute break before the agency presentation
So, are there questions fromthe comrittee
regardi ng the sponsor's presentation? Dr. Wolf?

DR. WOOLF: | have a couple of questions.
In the 745 patients who were treated for nore than
two years, can you give us what their doses were?

DR FI EDOREK: Those were a variety of
doses. Those patients prinmarily rose out of our
Phase 2 program and that was a | arge dose-rangi ng
study. |If patients needed rescue they were
titrated to higher doses. They ultimtely included
doses up to 10 mg and for 18 nmonths, in some cases,
on 20 ny. But at a certain point we decided only
to focus on the 10 ng dose in ongoi ng studies.

DR. WOOLF: So, is it fair to say that
there were no patients on 0.5 and 1.5 who were
treated as far as two years?

DR. FIEDOREK: | amgoing to ask Dr. C ndy

Rubin to come to the podiumto answer the specific
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questions about the | ower doses.

DR RUBIN. At the end of the short-term
phase all subjects on 0.5 ng were titrated up to
the 1.5 ng dose. So, in the long-term phase there
were no subjects on 0.5 ng. There were subjects on
1.5 nmg, 5 ng and 10 ng, and the 20 ng dose, as Dr.
Fi edorek nentioned--those subjects were
down-titrated after about a year and a half.

DR WATTS: Dr. Foll mann?

DR FOLLMANN: | have a coupl e of
questions and | think it would be best if we
referred to some of the slides the sponsor
presented. First of all, | would like to | ook at
slide nunber 73 which | ooks at the risk of
cardi ovascul ar events as a function of nuraglitazar
dose. | would Iike you to explain a little nore
about how these groups were formed, mnuraglitazar
less than 2.5 ng, etc.

DR FIEDOREK: Let ne give an initial
expl anation and then | am going to ask ny
col l eague, Dr. Labriola, to cone to the podium

These groups were fornmed based on accruing tine at
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the dose. So, the different groupings here may
have actually started on a 5 ng, rising froma

| ower dose, at the time they needed to titrate to
that higher dose. Dr. Labriola, would you like to
el aborate on this?

DR LABRIOLA: Dr. Follmann, this
particular analysis is not based on randon zed
treatment assignnent because of the titration
design that was used in the Phase 2 and Phase 3
studies. The way in which the treatnent
assi gnnents were enabl ed was to take the highest
dose of nmuraglitazar that a patient was on prior to
or up to the tinme of the event, and they were
assigned that treatnent dose and then a
Kapl an- Mei er anal ysis was conducted using that as
t he groupi ng assi gnnent.

DR. FOLLMANN:  Thank you. | would just
like to comment on this nmethod of analysis. As you
poi nted out, this is not based on the origina
groupi ngs, the random zed groupi ngs, and maki ng
groups after the fact can lead to some biases in

| ooking at risk factors.
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I would Iike to give an anal ogy. Let's
suppose | followed a thousand patients for two
years and | was interested in whether cigarette
snoki ng increased the risk of death. So, what | do
is after everyone has been followed a year | | ook
at those who are surviving and ask themif they
snoke cigarettes. |If | make a group of snoking at
one year versus everyone el se and do a Kapl an- Mei er
analysis, | will find that smoking at one year is
probably a good thing because no one in that group
will have died during the first year.

We have a simlar kind of problem here,
where patients who |ive |ong enough to get a
muragl itazar dose of 10 ng rmaybe one or two years
after random zation are accruing the benefits of
havi ng been identified as a two-year survivor. So,
I think we should not really pay nmuch attention to
this analysis in our consideration of whether there
is a dose effect on cardi ovascul ar events. |
believe the FDA will be providing sone ot her
anal yses on this topic.

The second question | have has to do with
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page 66 which | ooks at heart failure risk factors.
The first line | ooks at congestive heart failure,
and there are 25 people who had a history of that.
Now, when you went over the denographics of the
patients who were enrolled you didn't have a col um
for those who had Class | or Cass Il heart
failure, which | believe was allowed in the study.
So, are those 25 individuals there the ones with
Class | and Cass Il heart failure?

DR FIEDOREK: | can have Dr. Rubin answer
this but | think I can answer it nyself rea
qui ckly. In the Phase 2 study we excl uded C ass
I'l, Il and IV. So, these include patients that
were included in Phase 3 that were Class Il. That
is correct.

DR FOLLMANN:  Your |abeling or your
recommendations at the end said that you woul dn't
recomrend this for Class Il and Cass IV. There
has not hi ng been said about Cass | and Class ||
So, | am presuming you would like to dose those, if
appropriate, and yet very few people with d ass

and Class |l heart failure have been studied. 1Is
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that fair?

DR FIEDOREK: Yes, 25 with Cass Il or
Class | heart failure were studied. The
recomendation is based on the findings you see
here in terms of what we saw, the relative risk for
those individuals to get treatnment. W do
recomrend 2.5 ng as the dose to use in those
subj ect s.

DR. FOLLMANN:  Thank you

DR CUNNI NGHAM | just wanted to ask
about the VA-H T study. You used that as support
for the function of your medication, but | would
like to know what the all-cause nortality | ooked
like in that study. You gave the cardiovascul ar
mortality but not the all-cause and | never like to
hear one without the other

DR FI EDOREK: Let me ask one of ny
experts. Dr. G nsberg probably knows this better
than | do right now.

DR. G NSBERG Henry G nsberg, from
Col unbia University. The VA-H T total nortality

data was a reduction of 11 percent, which was not
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statistically significant.

DR. WOOLF: Two questions. The patients
who devel oped edema as an adverse event, how were
they treated? How quickly did it resolve? Didit
recur? And how many of them subsequently devel oped
congestive failure?

DR FI EDOREK: We tracked edena very
closely in our Phase 2 program and we have a | ot of
information fromthat |long-termstudy. | would
like to have Dr. Rubin cone and answer the question
about this and perhaps Dr. Bel der woul d el aborate
more on heart failure, but | will start with Dr.
Rubi n.

DR. RUBIN. W | ooked at how nany subjects
were receiving diuretic therapy who had devel oped
edema. Slide 1-42, please.

During the trial those subjects who
devel oped ederma on nuraglitazar, 24 percent
received treatnent with a diuretic for the edens,
and 24 percent for pioglitazone and 14 percent for
pl acebo. Because the nunbers were relatively snal

we really could not do any further analyses to
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fully understand resolution with diuretics or the
types of diuretics, but | would say in genera
subjects were mld to noderate with the types of
edema that they devel oped and diuretic use was not
used extensively. |n generally we saw | oop
diuretics being used and for nost patients that
seened adequate. But, once again, the nunbers were
relatively small

In terms of the devel opnent of heart

failure, I will ask Dr. Rene Belder to cone up

DR BELDER: W |ooked at this three ways.

Slide 4-54. W | ooked at those patients who had a
hi story of edemm, and that was based on the case
report information of the history page. W also
| ooked at whether or not patients had edema at
basel i ne, and that was on the basis of specific
exam nation of the physician for edema at baseline.
Then we | ooked at the devel opnment of edenma during
t he study.

In the left-hand colunn are patients with
that particular history or finding who then

devel oped heart failure. |In the right-hand col um
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are those patients without the history or baseline
edemn, for instance, who devel oped heart failure.

It is clear fromthis data that the risk to devel op
heart failure is highest in those patients who
devel oped edena during the study, whereas the risk
of devel oping heart failure for those subjects who
had edema at baseline is not that nuch different
fromthose patients who do not have edena at
baseline. So, the best predictor for heart failure
i s devel opnent of edemm, which is consistent with

t he professional organizations' advice that
patients who devel op ederma shoul d be | ooked at for
the possibility of heart failure.

DR WATTS: Dr. Burman?

DR. BURMAN: | would like to ask you about
the bl adder cancer, at least in animls and perhaps
in humans. You said a few humans got bl adder
cancer and one patient had a recurrence. Did you
do any studies in humans, like urinalysis or
cystoscopy, for anynore information regarding the
I'i kelihood or possibility of bladder cancer?

That is one question. The second question
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is not directly related to that, which is that the
cardi ovascul ar events with beta bl ockers were

hi gher than expected but you didn't nention putting
that as a warning in your |abeling.

DR FI EDOREK: Let ne address the first
one. In the clinical programwe did have a tota
of four cases of bladder cancer, two on
pi oglitazone and two on nuraglitazar. One in each
group was a recurrence. In ternms of the neasures
we put in place to nonitor using screening
procedures, | would |like Dr. Rubin to as the
question as to how we handled that in the clinica
program

DR RUBIN:. We did several different
anal yses to monitor. W wanted to specifically
moni tor for the evidence of mcroscopic hematuri a.
The screening was put into place at baseline and
subsequently any subject who devel oped positive
m croscopi ¢ hematuria on two separate, consecutive
occasions was referred to a urologist. If, in fact,
there was no clear cause it was readily treatable.

Slide 1-12 shows the results of these
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urology referrals. There were 89 subjects referred
to a urol ogist, of which 85 had conplete

consul tation, and 41 of these were nornmal and for
the other 44 the clinical findings are provided in
the listing there. O those, we found two of the
new bl adder cancer cases that were described. The
two previous or the recurrent cases were found for
synptonmatic reasons or surveillance reasons.

In addition to the mcroscopic hematuri a,
we al so anal yzed routine urine analysis for
crystals. Slide 1-9 shows a summary of the crysta
data. These are the crystals that have been
associ ated with bl adder cancers in rodents, calcium
oxal ate, triple phosphate and anor phous phosphate.
We are presenting the baseline incidence rates and
the on-study incidence rates. This was routine
urine analysis at baseline and at week 24. Wat we
saw was that there was no increased incidence on
study across the treatnent arns.

In addition to that, we al so | ooked for
the presence of urolithiasis. Slide 1-14. This

shows that there was no increased incidence in
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urolithiases in nuraglitazar-treated subjects as
conpared to those treated with pioglitazone or
pl acebo.

DR. BURMAN. | mght have missed it but
what was the incidence of hematuria, nicroscopic
hematuria? Was it higher statistically in the
treatnment group versus the control group?

DR RUBIN. W did not do any statistical
anal yses on nicroscopic hematuria. There were four
bl adder cancer cases. Slide 1-17 sunmmari zes these.
There were two on nuraglitazar and two on
pi oglitazone. The case on nuraglitazar of the
recurrence was on 10 ng. This was a patient who
had di agnostic of bl adder cancer 26 years prior to
study entry; was having some obstructive synptons
and went to see his urol ogist and was di aghosed
with a recurrence on day 58.

The pioglitazone patient had a history of
bl adder cancer two years prior to conming into the
study and was picked up on routine surveillance.

He went to his urol ogist and was found to have a

recurrence.
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The two new cases, for the one on 10 ng
the onset day was 573. This patient had
m croscopi ¢ hematuria at baseline which resol ved;
subsequently returned. He was sent to a urol ogist;
was di aghosed with balanitis; was treated for that;
resol ved. Subsequently mcroscopic hematuria
returned; was sent for cystoscopy and was di aghosed
wi th bl adder cancer. The pioglitazone 30 ny--onset
was on day 170. This subject had recurrent UTls;
was sent for an |IVP and was found to have a
di agnosi s of bl adder cancer.

They were all four nmales. They aged from
62 to 71. Two of themhad a history of snoking and
three of the cases were di agnosed as superficial or
noni nvasi ve, and all four have received treatnent
and are doing well.

DR. FI EDOREK: One other thing | would
like to mention, we do, for a lot of our safety
findings, |ook at observed rates in the trial
versus expected rates. If | could actually show
slide 3-115 as well to give you an understandi ng of

how we put this in context, know ng the expected
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rates? Here is listed the observed rate for
bl adder cancer and the expected rate based on a
U. S. database. You had a second question?

DR BURMAN:. On the beta bl ockers.

DR, FI EDOREK: ON the beta bl ockers, okay.

Yes, we | ooked at beta blockers and | think I would
like to have Dr. Belder describe that in terms of
the recomendation for use--what was found in our
core slide to describe it as one of the risk
factors we |ooked at. W included | ooking at it
because the New York Heart Association and the
Anmeri can Di abetes Association al so conment on that
and we wanted to | ook specifically at that, the use
of beta blockers. Dr. Belder, would you like to
comrent on that?

DR BELDER Core slide 66. W |ooked at
the beta bl ockers and whether or not that confers a
risk for heart failure in our program based on the
observation in our clinical programthat sone
patients who did devel op heart failure were also on
beta bl ockers. | have to nention that this

anal ysis is based on very, very few cases and we
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could not performan adjusted analysis, and nmany of
the patients that are in this analysis had nmultiple
risk factors.

So, at this nonment we have a finding that
beta bl ocker use seenms to be associated with a
hi gher risk of congestive heart failure but, of
course, the reason for treatnment by the beta
bl ocker is also related to having coronary artery
di sease or having an M. So, we don't know if it
is an independent risk or dependent risk. It just
identifies a patient who is at risk for heart
failure due to other reasons. So, we wll continue
to look at this, of course, as our database grows
over tine.

DR. FI EDOREK: That reason is al so why we
are not including it for sort of what we recomend
for patients right now until we |earn nore about
t hat .

DR. WATTS: | had sone questions about
wei ght gain on your core slide 60. It shows that
mur agl i t azar produces weight gain at |east double

that of pioglitazone, and | am wondering not only
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about the magnitude of the weight gain but also the
distribution of the weight gain. 1s this a shift
in the bell-shaped curve or does this seemto be

bi nodal distribution? And, is there any
associ ati on between wei ght gain and edema?

DR. FI EDOREK: Yes, you are referring
specifically to the conparative study as well as
t he ot her progran?

DR, WATTS: Yes.

DR FIEDOREK: Yes, with nmuraglitazar 5 ng
where we had greater efficacy in glycenic | owering
we saw the difference depicted on this slide. |
would like Dr. Belder to answer this in terns of
the informati on we have.

DR. BELDER: Yes, the anount of weight
gain has been correlated very well with the
efficacy of nuraglitazar. So, across the entire
programthe weight gain was very closely correl ated
with efficacy. Not in that particular study that
you mentioned, but we did an analysis by quartiles
of wei ght gain.

Slide 3-5-20 shows the rel ationship
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bet ween efficacy and weight gain. However, it is
al so remarkable that there is a group of patients
who did not have weight gain or, actually, sone
wei ght | oss and had good efficacy of 1.2 percent
reduction. We did not do that particular analysis
for the gl yburide conbination study but across the
entire program we have observed wei ght gains that
are consistent with the amount of efficacy that
pati ents achi eved.

DR WATTS: Does the change in weight
shift in the bell-shaped curve for the study
popul ation, or does it seemto be susceptible

i ndi vidual s? |s there a binmopdal distribution?

DR. BELDER: | don't know that data
specifically. | think it is a shift in the
bel | -shaped curve. | see our statistician nodding.

Yes, it is a shift in the bell-shaped curve

DR. FI EDOREK: Yes, we have sort of point
estimates, and everything, and | can note that when
you | ook at the population as a whole it is a shift
overall in the bell-shape distribution. | would

actually like to call Dr. DeFronzo because he has a
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110
| ot of experience with assessing weight gain and
edema in this particular area. W do think it is a
combi nation of weight gain and ederma bud, Dr.
DeFronzo, if you could coment?

DR. DEFRONZO  Yes, thank you. It is
inmportant to note that this was 30 ng of
pi oglitazone versus 5 ng nuraglitazar, and
probably think that a nore appropriate dose to
compare woul d be the 45 of pioglitazone. O
course, that study is now being done. But | think
if you extrapolate to what you ni ght expect based
on the 30 mg to 45 ng, | don't think the
differences in weight really would be significantly
different. Moreover, | think it is inportant in
every study that has ever been published, including
these data, the nore weight that you gain, the
better the drop in henoglobin Alc. W al so have
extensively studied this in terms of insulin
sensitivity. The nore weight you gain, the bigger
the inprovenent in insulin sensitivity. W have
al so | ooked at beta cell function using insulin

secretion neasured during the ODT and hypergl ycem ¢
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clanps factored by the severity of the insulin
resistance, which | think is the best measure of
beta cell function. The nore weight you gain, the
greater the inprovenent in beta cell function
Simlarly, the cardiovascular risk factors, the
more wei ght you gain, the better the inprovenent in
t he cardiovascul ar risk factors.

I know that this seens somewhat
par adoxi cal, but | think you need to | ook at the
distribution of weight gain that occurs with TZDs,
and probably will be the same with nuraglitazar,
versus overeating. Wen you overeat fat is
distributed widely in all tissues in the body,
i ncluding muscle, liver and visceral fat areas.
When you do this you get severe insulin resistance
in nuscle and liver and we know that visceral fat
is associated with increased cardi ovascul ar
morbidity and nortality. Wen you treat with a TZD
there is a marked redistribution of fat with a
mar ked decrease in visceral fat, an increase in
subcut aneous fat, marked nobilization of fat out of

muscle. There is a decrease in the toxic fat
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netabolites and there is also a narked decrease in
liver fat.

I should al so point out that the decrease
inliver fat is closely associated with the
i nprovenent in insulin sensitivity in the liver
and, nost recently, Dr. Kruzie[?] showed at the ADA
in a study with pioglitazone that the decrease in
the fat is strongly associated with an inprovenent
in histologic grade, read blindly by pathol ogists,
and that was both decrease in fibrosis and indices
of inflammation.

So, | think that there is a nmjor
redistribution of fat that explains why you see
these beneficial effects with TZDs and also with
muraglitazar, which is quite distinct from what
happens when you overeat and gain weight. Although
this sounds paradoxical, | think it is a very sound
scientific explanation for this.

DR WATTS: As a followup to that, are
there recomendati ons for physicians or patients
with regard to wei ght nmonitoring and reporting when

they start on nuraglitazar?
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DR FI EDOREK: Yes, we are recommendi ng
that specifically with regard to the primary risk
for PPAR ganma-nmedi ated heart failure, that we | ook
for rapid weight gain as a sign potentially of
edema. Dr. DeFronzo nmentioned wei ght gain due to
glycemc efficacy, and effects in fat take |onger
to appear. |f those appear over time, there are
clearly going to be recomendations to have
patients watch their diet if a judgment is that it
is mainly caloric intake and the fat. But our main
focus is on the rapid weight gain that m ght be due
to edenma.

DR WATTS: Dr. Caprio?

DR. CAPRIO Could you coment about the
bone marrow infiltrati on and suppression that you
saw i n the dogs? You have not nentioned anything
here. Should we not worry about that?

DR. FI EDOREK: Yes, to answer that
question | would like Dr. Mark Dom nick to cone to
t he podi um

DR. DOMNICK: We did not see infiltration

of bone marrow by fat at the clinically rel evant
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exposures, exposures equivalent to those at the 5
nmg dose in nmice, rats or nonkeys. W did see
infiltration of fat at exposure multiples roughly
3, 7 and 9 tinmes human exposure at the 5 ng dose in
those species respectively. This was not

associ ated with any decrease in bone marrow
cellularity, except in nonkeys at exposures
approximately 9 tinmes that seen at the 5 ng dose.
Nor was it associated with any thinning of bone,
other than in mce, at exposures up to 87 tines
human exposure at the 5 ng dose. Those essentially
are the changes that we saw. In the dog we al so
had evi dence of bone nmarrow hypercellularity, in
fact, at relatively | ower exposures, therapeutic
exposures, again, because they are a particularly
sensitive species.

DR. WATTS: Dr. Wolf?

DR WoOLF: | would like to foll owup on
an earlier question. W have heard assertions that
the weight gain is partly fluid and partly storing
of previously unused calories. Has there been a

formal analysis to partition the weight gain
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bet ween those two conpartnents? Then | would |ike
to have a qui ck question about the proposed outcone
st udy.

DR FI EDOREK: To answer your first
question, we haven't done any formal analyses with
any special clinical studies but one is under way
where we are looking at that with Dr. DeFronzo
The question about the outconme study?

DR. WOOLF: Yes, are you going to be
enrol ling noon-di abetics as well as diabetics?

DR FI EDOREK: W are actually going to
need to weight until we get results of the trials
in on fenofibrate and pioglitazone, as well as our
own trials, using insulin in particular. | amsure
we will be enrolling diabetics. Wether we go to
earlier forns of pre-diabetes, so to speak, wll
depend sort of on what we think is necessary to
advance the know edge about muraglitazar related to
the ot her agents.

DR. WATTS: A question for you, Dr.

Fi edorek, on your slide 91 that Dr. Kendall also

showed earlier that |ooks at the nmagnitude of
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change in internedi ate neasures and cardi ovascul ar
di sease risk. |Is there evidence that there is a
proportional advantage to go in the other way?
What is shown here initially is the increased risk
associ ated with worsening of parameters. So, is
there evidence that if you | ower those parameters
things go back pretty much the sane order of

magni tude? And what is known about the
inter-relationship between these three risk
factors? Are they additive, nultiplicative?

DR FI EDOREK: Yes, what is shown here is
sort of a meta-analysis of epidem ol ogic data on
the hazards. So, it is as you state, related to
the popul ation estimates about what the hazard is
to have worse control. The evidence that is
energing fromclinical trials, you know, related to
macrovascul ar outcones, is just now beginning to
appear. The DCCT in type 1 diabetes is the one
mentioned that had that inpact of Alc |ong-term
with long-termfoll owup on cardiovascul ar
outcomes. The VA-H T is obviously the one that

inmpacts the |ipid paraneters. W are expecting
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results soon on these other trials that | nentioned
like pioglitazone and other trials that are being
done to look at this in terns of the clinica
outcones. But what | have shown here is just what
muragl itazar does related to its registrationa
program properties on glycemc and lipid
paraneters, and sonme reasons to give us a rationale
for a clinical outconme study |ooking at these
benefits in an actual intervention study.

DR WATTS: W will go to Dr. Cunni ngham
and then Dr. Aoki.

DR. CUNNI NGHAM  Since there was no change
in the LDL, when there is evidence that |owering
LDL does have a benefit, you did infer that there
was a change in type of LDL. Do you have any data
fromhumans to support that, the LDL subtypes?

DR FI EDOREK: W have done sone initial
anal yses on particle size as well. You know, as
expected from apoB decreases and stable LDL
chol esterol concentrations, we see that in
monot herapy. I n response to the question about how

we are assessing that, | would like Dr. G nsberg to
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comment as wel |l about what is expected because we

are going to be looking at that in the future as

wel | .

DR G NSBERG LDL size has been assessed

in several of the studies using NVR which actually

gives you a direct neasure of the size of

| i poproteins. There was a shift, an increase in

| arger LDL and reduction in smaller LDL and, as Dr.
Fi edorek said, that seens to be the case expected
if you ook at no change in LDL cholesterol and a
fall in apoB, which is a neasure of the nunber of
particles. So, | think consistent with other drugs

that reduce triglyceride and concomtantly raise

HDL, there is al nbst always in those instances

anot her concomtant, and that is a shift in LDL

fromsnmall particles to |arger, nore

chol esterol -rich particles.

But | think it is inmportant to note that

the drop an apoB neans that there are fewer
particles. In this case, with the drop in
triglyceride there are probably fewer very | ow

density lipoproteins and fewer |ow density
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| i poproteins. That is probably even nore inportant
than the size of the LDL.

DR WATTS: Dr. Aoki?

DR AKI ? Two questions. Have you
| ooked at the HOVA beta cell function equations to
assess whether or not cell preservation is seen to
gradually increase and then plateau? O, is it
just those tine points in the materials that you
supplied? Secondly, have you neasured 24-hour
urine Cpeptide at baseline and at scattered
i nterval s throughout these studies to docunent
whet her there is increase in insulin production by
these participants' pancreases?

DR, FI EDOREK: The questi on about
pancreatic preservation and effects over time is an
i mportant one. W have done HOMVA anal yses in the
clinical studies that Dr. Rubin analyzed. | don't
bel i eve we have neasured 24-hour urines for
C-peptides at all. W have | ooked, you know, at
C-peptide itself. W have al so done sone
preclinical studies that address that question but

sonme of the nore detailed analyses will be done in

file:////[Tiffanie/c/Dummy/0909ENDO.TXT (119 of 245) [9/20/2005 3:49:40 PM]

119



file://1/ITiffanie/c/Dummy/0909ENDO.TXT

a nmechanistic study with Dr. DeFronzo, and perhaps
Dr. DeFronzo could cone to the podi um and answer
that. |If you want to see preclinical information
on beta cell, | will call ny colleague, Dr. Hari
Hari haran as wel | .

DR DEFRONZO:  Two comments. First, the
HOMA cell for insulin resistance--and we have
publ i shed extensively on this--correlates very well
with the insulin clanp data. The R value is about
0.7. The beta cell actually correlates very poorly
with the hyperglycenic clanmp, which would be the
gol d standard for |ooking at beta cell function.
We have actually a very detail ed nmechanistic study
usi ng hypogl ycem ¢ clanps and insulin clanps to
look in a fairly sophisticated way at beta cel
function. These studies are being done in two
centers, one in Pisa, Italy and one in San Antoni o.
So, | think we will have some very good data on
that. But, clearly TZDs, as you know fromthe
tripod/ bi pod study and also fromthe DPP do have
beneficial effects on beta cell function, and these

effects do continue for a long period of tine.
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121
Whet her simlar effects will be seen with
muraglitazar | think will cone out of these nore
sophi sti cated nechani stic studies, but they
definitely are under way and cl ose to being
conpl et ed.

DR. FI EDOREK: Dr. Hariharan, would you
want to see the preclinical infornmation we have
fromthis and di abetic animal nodel s?

DR. HARI HARAN: Good norning. | ama
di scovery hiologist with Bristol-Mers Squi bb. W
have two sets of evidence in diabetic db/db mce
whi ch suggest nuraglitazar will have a beneficial
effect on pancreatic beta cell function, one in
severely diabetic db/db mce and a second one in
predi abetic db/db nmice. Slide 8-27, please.

In this slide the effect of treatment with
muraglitazar for two weeks on the oral glucose
tol erance test and total pancreatic insulin content
is shown. Shown in the left panel, treatnent with
muraglitazar resulted in reduction of glucose
excursion and reduced insulin |evels, suggesting

thereby inprovenent in insulin sensitivity. As
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shown in the right panel, treatnment with
muragl itazar increased the total pancreatic insulin
content by four-fold as conpared to the
vehicle-treated ani mal s, suggesting an inprovenent
in beta cell function
Slide 8-30, please. In this study we have
chronically treated for 12 weeks prediabetic db/db
m ce. These mice, as you may all know, devel op
age- dependent deterioration of glycemc control and
beta cell function. |In these mice, as shown in the
| eft panel, treatnment with nuraglitazar increased
total pancreatic insulin content above and beyond
| evel s observed in | ean normal mice. The
vehicle-treated aninmals continued to | ose
pancreatic insulin content fromweek 4 to week 12
As shown in the right panel, the insulin
content in isolated islet was al so increased, and
the islets of nmuraglitazar-treated animals showed
i mproved norphol ogy. So conbi ned, these data
suggest, at least in preclinical nodels, that
muraglitazar treatnment inproves beta cell function

DR, ACKI: One quick question, the
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123
previous slide suggests that you were increasing
first-phase insulin secretion. |Is that a comon
finding, that you reacquire first-phase insulin
secretion which would have a profound inpact on the
post prandi al bl ood gl ucose | evel s?

DR. HARI HARAN: We have not systematically
fol |l owed the whet her the phosphate insulin
secretion was changed. However, we do have a
significant anmount of preclinical data that
suggests postprandi al glucose levels are | owered or
actually nornmalized to the |evels found in nornal
m ce.

DR FIEDOREK: W will have Dr. Kendal
add to that.

DR. KENDALL: Two comments. Obviously
with inproving glycemc control first-phase insulin
secretion is restored in a nunber of patients with
type 2 diabetes really independent of the
mechanism But increasing insulin content in the
pancreatic islet would obviously further enhance
t hat .

I would Iike to return to your question,
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Dr. Watts, about the individual inpact of inproving
gl ycemic control on cardi ovascul ar risk. For those
of us involved in DCCT and EDIC, the anal ysis that
has been done and presented by David Nat han for
that population with type 1 diabetes, 97 percent of
the effect that was shown in this slide, the

i mprovenents in cardiovascular risk in DCCT in the
adj usted analysis was attributable to inprovenents
in glucose control and not other factors. There
are al so anal yses, again epi deni ol ogi ¢ anal yses
fromlarger popul ation studies that suggest that
the conbinati on of inproving triglycerides, HDL and
gl ucose in conbination may, in fact, yield greater
benefit than any expected response to the

i ndi vi dual components, The EDI C dat abase and

ot hers have been analyzed in that regard. Again,

it is epidemologic data but supportive.

DR. WATTS: | have a question, if we could
show slide 30 that deals wth denographics. |
didn't see any stratification of response by race
or ethnicity. | amwondering if you feel you have

adequately studied racial and ethnic groups that
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are prone to develop type 2 di abetes, and whet her
or not you have seen any differences in responses
for efficacy or safety.

DR FI EDOREK: W have studied and | ooked
at these groups, and | would like Dr. Rubin to
answer the question.

DR RUBIN. W had approximately 6-7
percent Bl ack population in the studies which, in
the U. S., was between 11-13 percent, consistent
with the percent of patients who are Black in the
United States. Looking at the efficacy results for
that popul ation--slide 1-1--reveal ed that the
efficacy in the Black subjects was slightly better
than what we saw in the other popul ati ons.

Overall, the efficacy results were consistent with
the efficacy of the entire study popul ation. So,
in the Black subjects, which was about 300 subjects
across the program there was slightly better
efficacy.

In ternms of ethnicity, we had a fairly
| arge representati on of Hi spanic Latino subjects,

bet ween 19-29 percent. Slide 1-1 shows the
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efficacy for this subset of subjects. |In the
conbi nation studies in particular we saw better
efficacy in the Hi spanic popul ation as compared to
the non-Hi spanic. However, once again | want to
mention that these small differences are consistent
overall with the efficacy that we saw in the
program

When we specifically look at the trials,
particularly the conbination trials including the
Hi spani ¢ subjects, their baseline |evels were
slightly higher. So, we did see sonewhat better
efficacy in that subject popul ation

DR WATTS: What about safety, weight
gai n, edenm, congestive heart failure?

DR. RUBIN: We | ooked at edenm in these
subpopul ations. In general we saw that Bl ack
subj ects had a tendency to have nore edena but that
was true for all treatnment groups, including the
pl acebo, nuraglitazar and pioglitazone. Al so,
wonen tended to have nore edenm also in all of the
treatment groups, including placebo. So, these two

groups tended to have nore edenm across any
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treatment arm

DR WATTS: And weight gain? Is it

different for any racial group or for nen versus

wonen?

DR. RUBIN:. W |ooked at nen versus women

and they have a simlar increase of about 1.4 kg,

both men and wonen. In ternms of racial

di fferences, the Black popul ation of wonmen had

simlar edema rates across all treatment groups.
So, they are elevated overall. |In Black subjects
and Bl ack fermales we found that the edema rates

were el evated across all treatment groups as well.

DR WATTS: Dr. Foll mann?

DR. FOLLMANN: | would like to comment on

the animal studies for a minute. So, you presented

data showi ng that there is evidence of QT

prol ongati on, bigger hearts and LV thickening in
ani mal nodel s at hi gh doses, and you dism ssed t hat

because you said the doses were too high. | have

two comments on that.
One is why would you study it if you

t hought the doses were too high a priori?
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Secondly, do you see sinlar effects, or have you
done studies in PPAR al pha or PPAR gamma agoni sts
al one, thinking that, you know, if you saw simlar
effects in those single agonists you mght feel
nmore confortable about the potential link with
cardi ovascul ar events because single agonists have
shown a benefit in terns of cardi ovascul ar events?
So, have you done other studies? Then, you know,
why did you dismiss it with the dose being too
hi gh?

DR FIEDOREK: | amgoing to ask Dr.

Dom nick to come to the podiumto address your
questi ons.

DR DOMNCK: First of all, | want to
clarify that we had QI prolongation in a one-nonth
study in dogs at doses of 20 ng/kg and 200 ny/kg.
In those studies the aninals that showed evi dence
of QT prolongation had up to 92 mlliseconds of
prol ongation but they were at doses inducing up to
42 percent reductions in body weight, 17 percent
reductions in food consunption, profound

el ectrol yte disturbances in association with
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enesi s, CNS depression and hypothermia. So, these
were profoundly, overtly toxic doses.

The nore inportant assessnent of Qr
prol ongation was in our study in teleneterized dogs
after a single intravenous dose where we achi eved
exposures up to 120 tines the human Cmax and saw no
evi dence of QT prolongation. Mreover, in
chronically dosed nonkeys even at doses that
resulted in profound ederma, in assessments at 12
months into that study there was no evidence of QT
prol ongation at up to 59 tinmes the human exposure.
So, in animals that tolerated the drug reasonably
wel | there was no evidence of QI prol ongation.

DR WATTS: Dr. Caprio?

DR. CAPRIO Do you have any data on
hepati c gl ucose production and post prandi al
hypogl ycem a?

DR. FIEDOREK: dinical data? No, we
haven't done any special studies in that regard.
Dr. DeFronzo is doing a study that will be | ooking
at sonme of that.

DR DEFRONZO That study is actually
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ongoing on nowwith tritiated glucose and glutarate
water to both look at total hepatic glucose
production and gl uconeogenesis. But we actually
have done this with both rosiglitazone and
pi oglitazone, and hepatic glucose production falls,
al beit slightly significantly. But that is even in
the face of about a 30 percent reduction in
insulin. So, actually, if you | ooked at the
hepatic insulin resistance index, a fall in hepatic
gl ucose production and fall in insulin neans a big
i mprovenent in hepatic sensitivity to insulin.
Wth both of the TZDs that are on the market we
have al so | ooked at gl uconeogenesis and there is a
quite significant decline in gluconeogenesis. It
correlates very strongly with two factors, a
decrease in visceral fat and a decrease in plasm
FFA and FFA turnover. | believe this is due to the
PPAR gamma effect. | would anticipate that we
woul d see the sane things with the nmuraglitazar
mechani sm of acti on when the studies are conplete.
DR WATTS: Dr. Wol f?

DR WOOLF: | would like to return to the
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hemat ol ogi ¢ arena. On page 158 of the briefing
manual and associated table there are indications
of slight decreases in hematocrits, henopgl obi ns and
white counts. Returning to our infanous
bel | -shaped curve, is this a general shift to the
left or were there a few people with significant
reductions in these paraneters?

DR FI EDOREK: Yes, we have | ooked at the
data for hematocrit and henogl obin as well as
outliers and | would like Dr. Rubin to cone to the
podi um t o address your question

DR. RUBIN: The effects seen on
hemat ol ogi ¢ parameters are consistent with what has
been reported with other PPAR gamma agoni sts. They
appear to be related to two phenonena, one of which
isrelated to fluid retention. There is a
dilutional effect causing a drop in the henogl obin
and hematocrit. 1In terms of the white cell bl ood
counts, there appears to be a depression of the
bone marrow that does not persist.

To speak to the hematol ogi ¢ henopgl obi n

paraneter, we see dose-dependent decreases,
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particularly in the dose-ranging study, that are
shown in slide 25. This shows you the dose ranges
from0.5 mg to 20 ng. What is interesting to note
is that the decrease in henpgl obin occurs within
about the first eight weeks. After that there is a
stabilization so there is no further drop. The
drop never goes bel ow around 13. Wat we saw at
the 5 ng dose was about a 0.5 g/dL decrease and,
once again, it stabilizes after week eight.

There are a few cases of anemi a that were
reported. Slide 32 shows the adverse events of
anem a. There were 15 events of anem a reported in
the nmuraglitazar 5 ng and under dose and the
incidence is simlar to what is seen in
pi oglitazone and placebo. O note, only two of
these cases on nmuraglitazar had a henogl obin | ess
than 8. One case was related to a G bleed. The
pati ent had a henogl obi n around 6 which
subsequently returned to normal. The second case
was an anenmia of 7.7 which was associated with an
iron deficiency anem a and a B12 deficiency, and

the patient was treated for that and the henpgl obin
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returned to normal |evel

DR WOOLF: | can assune that in terns of
white count no one devel oped a disastrous white
bl ood count, serious infection and no one has
commented on platelets so | amassunm ng that they
remai ned unaf f ect ed.

DR RUBIN: In ternms of white bl ood count,
we al so so dose-dependent decreases. Once again,
that stabilized after week eight. Slide 5 shows
t he dose-dependent decreases in absol ute neutrophi
count. At the 5 ng dose there was a 0.4 nean
change from basel i ne.

There were rare events or very |ow
frequency events of what we defined as neutropeni a,
whi ch we predetermined to be two ANC counts | ess
than 1,000. W also had one event seen on pl acebo.
That is slide 2. There were three cases on
muragl itazar of less than or equal to 5 and one
case on placebo. 1In all of these cases there was
no presence of any type of clinical sequelae. No
signs of infection that was found on routine | ab,

and the subjects were discontinued due to protocol
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However, they returned to normal levels within
several days. So, it appears to be a very

i nfrequent event that is not associated with any
clinical sequel ae and subjects do well and return
to normal. W did not see a decline in platelets
or any other related bl ood counts.

DR WATTS: We are alnost to our break
time. let ne ask a final question, if you would
bring up slide 35. Dr. Rubin, you may want to stay
because this was your presentation. The 1.5 ng
dose of muraglitazar brought about 40 percent of
subjects to goal. | realize that not only does
your drug have a benefit on glucose but has a
putative beneficial effect on lipids. That is not
part of what you are going for in |abeling and
approval and since weight gain and edema or heart
failure seemto be dose dependent, why woul d you
not consider a 1.5 ng dose for marketing?

DR FIEDOREK: Let me address that. Dr.
Rubi n descri bed how we went to Phase 3 and studied
the 2.5 ng dose and the 5 ng dose goi ng forward.

Besi des this reaching target, Dr. Rubin also
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descri bed how rescue was required in approxi mately
a third of patients on the 1.5 ng dose of
muraglitazar. W considered that as the overal
clinical utility the 1.5 ng dose, based on those
findings, as well as the lipid information you
referred to, which was actually nore apparent with
2.5 ng and 5 ng dose, was our rationale for going
to the 2.5 ng and 5 ng dose in Phase 3. Al so,
t hose consi derations on the benefit and clinica
utility even in the short-term 24-week study,
havi ng a dose that you can be nore reliably assured
is going to work over time was our thinking.

DR WATTS: The question may be too strong
a termfor having to increase the dose if you don't
get your initial desired response.

DR FIEDOREK: Well, no, the rescue was
based not on the targets. | wanted to nmake a
di stinction between the rescue and the targets.
The rescue was maki ng sure that patients had the
kind of control we felt they needed to continue in
the trial, and that was at a higher range. Targets

were what we were looking at ultimately on Alc at
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24 weeks and going out further. So, there is a
di stinction between the rescue criteria which were
set to provide adequate control even for the 0.5 ng
dose, and that clinical aspect or clinical utility
of that dose, knowi ng that about a third woul d
require rescue within that 24-week period was our
thinking around the 1.5 ng dose and the 2.5 ng
dose. That, coupled with the fact that safety and
tolerability, including over |ong-termevents
related to fluid retention were conparable, we
didn't see that there was any reason not to try the
2.5 ng dose. W feel overall that 2.5 and 5
represent the opti mum net bal ance of clinica
utility and 1.5 is good, but we felt that 2.5 and 5
were better.

DR WATTS: We will now take a break and
reconvene as close to 10:45 as possible.

[Brief recess]

DR WATTS: Please take your seats. W
will go ahead and ask Dr. Golden to begin her
prespeci fied on safety.

FDA Presentation
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Clinical Review

DR. GOLDEN. Good norning. Chairnman
Watts, nmenmbers of the conmittee, today | will be
presenting the Division's perspective on sel ected
safety issues fromthis application

I will be starting with a brief background
orienting you to how these data will be presented.
Next | will discuss subject disposition and adverse
events leading to discontinuation. Then | wll
present the safety issues for discussion, give you
sonme of our thoughts and rai se sone questions to
consider in your deliberations.

Let me start by highlighting a couple of
regul atory issues. First, as you know,
troglitazone was the first PPAR gamrma agoni st
approved for the treatnent of type 2 diabetes, but
was subsequently renoved fromthe narket because of
hepatotoxicity. Second, as Dr. El Hage w |
di scuss, PPAR conpounds are known carci nogens in
animals and, therefore, all clinical studies of any
new PPAR greater than six nmonths in duration nust

be supported by submitting two years of preclinica
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carcinogenicity data to the agency.

In general, the safety profile of
muraglitazar is what one would expect froma
conmpound wi th PPAR gama and al pha activity with
predom nati ng gamma effects. | will discuss
dose-rel ated edemn, wei ght gain and congestive
heart failure as context for the discussion of the
i mbal ance of cardi ovascul ar adverse events in the
muraglitazar-treated patients.

As you have heard, the safety database
i ncluded 22 clinical pharnacol ogy studies, five
type 2 diabetes studies and one ni xed dyslipi dem a
study. This presentation will be focused on these
five type 2 diabetes studies, two of which were
monot her apy and three of which were conbi nation
t herapy studi es.

In the six Phase 2 and 3 studies over
3,200 subjects received at | east one dose of
muragl itazar and al nost 3,000 of these were
individuals with type 2 diabetes, about half of
whom were enrolled in nmonot herapy studi es and hal f

in conbination therapy studies. Approximtely
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2,000 subjects received nuraglitazar for at |east
24 weeks and 700 for at |east 104 weeks.

As short-termdata are generally
representative of the long-termdata, | will be
primarily presenting results fromthe type 2
di abetes trials up to 24 weeks, with the exception
of deaths which will be presented in their
entirety.

This is to review the study designs with
you. | amgoing to abbreviate the study names for
the sake of sinplicity so Cv168006 will be 006, and
so on. Study 006 was a dose-rangi ng Phase 2b
nmonot herapy study in subjects with type 2 di abetes.
Treat nent groups included doses of nuraglitazar
ranging fromO0.5 ng to 20 nmg and pioglitazone 15
nmg. In the short-term phase of the trial subjects
on muraglitazar on 0.5 and 1.5 could be titrated to
5 ng, 5010 ng and 10-20 ng one tine as needed for
gl ycemc control. Subjects on pioglitazone 15 ng
could be titrated to 45 ng. There was a long-term
ext ensi on phase.

Study 018, 021, 022 and 025 were Phase 3
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studies in subjects with type 2 di abetes. Study
018, 021 and 022 were placebo-controlled trials
studyi ng the doses planned for marketing,
muraglitazar 2.5 ng and 5 ng. Study 018 was a
nmonot her apy study and was conpleted in 24 weeks.
This study also had a nuraglitazar 5 ng open-| abe
arm for subjects neeting all other criteria except
a hi gher henogl obin Alc of 10-12 percent.

Study 021 was a gl yburide add-on study
with a 24-week short-term phase and a | ong-term
extension phase. Study 022 was a netfornin add-on
study with a 24-week short-term phase and a
| ong-term extensi on phase. Study 025 was al so a
metformi n add-on study that conpared nuraglitazar 5
mg to pioglitazone 30 ng. There was a 24-week
short-term phase and a | ong-term extensi on phase.

I will review sone of the pooling nethods
to orient you to how these data will be presented.
One nethod was to pool nuraglitazar doses up to 5
nmg and conpare to placebo and pioglitazone doses up
to 45 ng. The nuraglitazar pooling included doses

in the dose-ranging study of 0.5 ng, 1.5 ng and 5
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nmg in addition to all doses of nmuraglitazar in the
Phase 3 studies. Because this pooling nethod did
not include nuraglitazar 10 ng and 20 ng doses
have presented selected results for these doses
separately. Pioglitazone pooling included al
pi oglitazone groups, 15 ng potentially titrated to
45 ng from study 006 and 30 ng from study 025
I have in sonme cases presented nonotherapy
data separately fromthat of conbinnation studies.
Just to renmind you, 006 and 018 are nonot her apy
studi es and the rest are combi nation therapy. Al
arms of 021 had a background of gl yburide and al
arns of 022 and 025 had a background of netformn
There are linmtations to conbining studies
so | wll present sonme data by individual study as
well. | will not be presenting any fornal
statistical analyses. Here is a cunulative sunmary
of the Phase 2 and 3 type 2 diabetes trials.
have presented the data using the pool ed treatnent
groups and have additionally included the
muraglitazar 10 nmg and 20 ng doses for conparison

There were approximately three tines the
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nunber of subjects in the nmuraglitazar treatnent
group as in the pioglitazone treatnment group and
about four times the nunmber as in the placebo
group. The nuraglitazar subjects at doses up to 5
mg had a higher rate of conpletion overall than
those on pioglitazone or placebo. A slightly
hi gher percentage of subjects w thdrew due to an
adverse event in the nmuraglitazar group as conpared
to the pioglitazone or placebo groups, and this
value is increased to 11 percent at the
muraglitazar 10 ng and 20 ng doses. Also, nhote
that a considerably higher percentage of subjects
wer e discontinued due to |lack of efficacy in the
pl acebo group than either the muraglitazar or
pi ogl i tazone groups.

Here we see adverse events leading to
di scontinuation at the highest frequency in the
muragl itazar-treated subjects. Peripheral edema
and wei ght gain are the nbst commpn adverse events
| eadi ng to discontinuation at the higher
muragl i tazar doses. Again, these 10 ng and 20 ngy

nmuragl i tazar doses, represented by the blue bars,
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are higher than the doses the sponsor is proposing
for marketing. At the doses of nuraglitazar up to
5 ng the percentage of edemm-rel ated adverse events
| eading to discontinuation isn't different from

pl acebo. The slightly higher incidence of

di scontinuations due to adverse events in the
nmuraglitazar treatnment group at doses up to 5 ngy
versus conparator can be attributed to increased
events of weight gain, hypoglycem a and heart
failure.

Here are the safety issues that | will be
discussing. | will start with deaths and then
briefly review findings of edema, heart failure and
wei ght gain, sonme of which you have al ready heard,
primarily to provide a background to the next part
of the discussion, which is the nunerical inbalance
i n cardiovascul ar events between nuraglitazar and
comparator. | will follow this discussion by
provi di ng sone background i nformation regarding
di fferences between studies and the patient
popul ations in order to give context for the

previ ous di scussion

file:////[Tiffanie/c/Dummy/0909ENDO.TXT (143 of 245) [9/20/2005 3:49:41 PM]

143



file://1/ITiffanie/c/Dummy/0909ENDO.TXT

The first point for discussion is the
i nci dence of deaths. This figure illustrates the
i nci dence of death in the type 2 di abetes studies.
Not presented on this figure is one death in the
| ong-term phase of the nixed dyslipidem a study.

It occurred in a subject random zed to nuraglitazar
20 ng who was a passenger in a fatal autonobile
acci dent .

So just to orient you, the Y axis is the
percentage of total subjects and the nunbers above
the bars are the nunbers of subjects with deaths.
Al so a point about the denominators, | used the
sponsor's denom nators for the conpl ete NDA data
set as presented in their briefing docunent because
of the inclusion of deaths fromthe short-term and
| ong-term phases of the study. There were 3,125
subjects in the nuraglitazar treatnment group
compared to 823 in the pioglitazone group and 528
in the placebo group. These percentages take into
account sanple size differences but ignore any
di fferences in exposure between the groups. These

incidence rates in include |ong-termdata where
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there was sonewhat nore overall exposure on a per-
patient basis for nuraglitazar as conpared to
pl acebo.

Al t hough there were nore deaths and a
hi gher incidence of deaths in the nuraglitazar
group, it should be noted that the rates in the
conparator groups, based on exceedingly snall
nunbers of events, are highly unstable, neaning
that even one additional death in either group
could inpact the result, and note that this would
i npact both the cardiovascul ar and cancer death
results.

Wth this caveat, the overall incidence of
death in the nuraglitazar group is 2.5 to 3 tines
that of conparators. The percentage of
cardi ovascul ar deaths in the nuraglitazar-treated
subj ects was about 1.5 tines that of placebo.
There were no cardi ovascul ar deaths in the
pi oglitazone group. The percentage of cancer
deaths in the nuraglitazar group was about 1.8
times that of pioglitazone-treated subjects. There

were no cancer deaths in the placebo group.
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As you can see, eight of the
cardi ovascul ar deaths were in subjects on doses
proposed for marketing, primarily in subjects on
muraglitazar 5 ng in conbination with netformn.
The one nonot herapy cardi ovascul ar death was in an
i ndividual treated with nuraglitazar 20 ng. |In the
nmuragl itazar-treated subjects cardi ovascul ar deaths
i ncl uded nyocardi al infarction, stroke and sudden
death. There was one pl acebo subject who died of a
pul nonary enbol us.

| have starred three subjects whose course
I will detail further and who appeared to have had
synptons of heart failure coincident with the
cardi ac death. There was one additional subject
who initially presented with a nyocardi a
infarction and several days |ater devel oped heart
failure prior to her death.

Thi s subject was a 54 year-old white male
with a six-year history of diabetes and a history
of hypertension, obesity and coronary artery
di sease. On day 115 he presented to the emergency

room w t h abdom nal bl oating, increasing dyspnea,
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orthopnea and | ower extrenmity edena. An
el ectrocardi ogramindi cated old inferior and
extensive anterior infarctions. He was di agnosed
with heart failure and was treated with a single
dose of furosem de, aspirin, netoprolol and
glimepiride. Study nedication was pernanently
di scontinued. H's heart failure rapidly resol ved
and he had a normal chest x-ray on day 117 and
returned to work.

The next day the subject returned to the
i nvestigator site and was noted to have a body
wei ght of 300 I bs, which was an increase of 10 |bs
fromthe previous study visit on day 90.
NT- proBNP, a bi omarker of congestive heart failure,
was el evated at 1,236 pg/mL. Hi s screening val ue
was al so el evated at 548. The subject reportedly
refused to have a physical exam done and failed to
comply with the recomrended out patient cardiac
eval uation. On day 125 he was found dead in his
hone. A coronary exani nation deternined the cause
of death to be myocardial infarction

So, this subject's death was apparently
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complicated by right and left heart failure, likely
related to extensive old ischemc nmyocardia
damage. The extent to which his final dem se was
contributed to by nuraglitazar is not clear

This subject was a 66 year-old white
female with a four-year history of type 2 di abetes
and nultiple other nedication problens, including
congestive heart failure and vascul ar di sease. On
day 202 the subject died of sudden death. An event
of dyspnea due to heart deconpensation was reported
to have occurred on the evening before the subject
died. An autopsy was not perforned and the cause
of death was reported as a nyocardial infarction
The subject's sudden death was preceded by dyspnea,
however, the extent to which this event was heart
failure or an anginal equivalent is unclear, as is
the contribution of nmuraglitazar

Thi s subject was a 59 year-old white male
with a two-year history of diabetes and a history
of hypertension. On day 43 the subject had a
non-serious adverse event of bilateral pitting

edema in his ankl es.
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On day 49 the subject presented to the
energency roomw th dyspnea and was di agnhosed with
myocardi al infarction and congestive heart failure.
He reported that he had sone increased exertiona
dyspnea while nowi ng his [ awn the previous nonth.
He didn't have chest pain but his cardi ac enzynes
were markedly el evated. The subject rapidly
deteriorated and required intubation. On day 50 a
cardi ac catheterizati on was performed which
reveal ed a 99 percent stenosis of the left main
coronary artery and an 80 percent stenosis of the
proxi mal right coronary artery. An echocardi ogram
reveal ed a noderately dilated left ventricle with
severe hypoki nesis and ejection fraction of 15-20
percent. His condition continued to deteriorate
and on day 60 |ife support was w t hdrawn and the
subj ect di ed.

This patient's extensive coronary
at herosclerosis, including a 99 percent |left main
stenosis, was clearly etiologic in his ischenic
cardi onyopat hy and death. The extent to which

muragl i tazar may have contributed to deconpensation
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of his already conprom sed cardiac status is not,
however, cl ear.

As seen here, the cancer deaths and,

i ndeed, all of the cancers in the nuraglitazar
program followed no particular pattern. There
were three lung cancer deaths in the
muraglitazar-treated subjects. Al of these
patients had a snoking history. Additionally,
there were deaths due to acute nyeloid | eukem a
breast cancer, hepatocellul ar carcinoma and
pancreatic cancer. One subject in the pioglitazone
treatment group died of throat cancer. He also had
a snoking history.

One additional point to note with the
deaths is that one third of the total deaths and
over one half of the cardiovascul ar deaths in the
muragl i tazar groups occurred in a single study,

025. This was the active controlled nmetformn
add-on study conparing 5 ng of nuraglitazar with 30
mg of pioglitazone. There were about 580 subjects
per treatnment arm six deaths in the nuraglitazar

group versus one death in the pioglitazone group
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Five of these nuraglitazar deaths were

cardi ovascul ar and one was due to pancreatic
cancer. The one pioglitazone death was due to a
perforated duodenal ulcer after urolithiasis
surgery.

One other noteworthy finding that was not
true in any other study was that there were
multiple deaths fromthe sane site. |In fact, two
of the three sites that had cardi ovascul ar deat hs
contributed two deaths a piece in the study. Site
193 randoni zed five subjects to muraglitazar and
three to pioglitazone. Site 241 random zed 19
subj ects to each group.

So, to sunmarize deaths, there was a
hi gher incidence of overall and cardi ovascul ar
deat hs anong the nuraglitazar-treated patients and
the cardi ovascul ar deaths are primarily driven by
the events in this one study.

I will now address nore specific safety
i ssues and start with adverse events of edenm,
congestive heart failure and weight gain. Fluid

retention is a well described PPAR ganma- nedi at ed
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effect and correlates with insulin sensitizing
efficacy. The sponsor devel oped a |ist of
predefined terms in order to present a conplete
picture of edema-rel ated adverse events in the
clinical program This list is not conprehensive
but I include it to give you a sense of how edema
was defined. For exanple, fluid retention or
overl oad, generalized and peripheral edens,
swel i ng and hypervol em a.

This figure illustrates the edema-rel ated
adverse events in the short-term phase of study
006, the dose-ranging study. In this study
investigators were required to assess the presence
or absence of bilateral pitting edena at each study
visit.

Wil e | ooking at the next three slides,
pl ease note that | have |l abeled the bars with
percent ages rather than absol ute nunbers. The
i nci dence of edenmm was pretty simlar in patients
treated with doses of muraglitazar |ess than or
equal to 5 ng. The pioglitazone group was somewhat

hi gher. However, the rates of edema increased
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considerably at nmuraglitazar 10 ng and 20 ng. Al
events in the | ower doses of nuraglitazar and

pi oglitazone were rated as mld or noderate in
intensity. Two percent of the subjects on
muraglitazar 10 ng and four percent of subjects on
20 nmg had events rated as severe or very severe.

This slide conbines the findings of
edema-rel ated events fromthe short-term phase of
the four Phase 3 studies. |In these studies
edema-rel ated adverse events were coll ected by
spont aneous reporting. In the studies conbined
subjects in the nmuraglitazar groups had a slightly
hi gher percentage of edema-rel ated events than the
pi oglitazone group and the placebo group had the
| owest percent age.

Because the results varied considerably
fromstudy to study, | have included the slide to
demonstrate the results of edena-rel ated adverse
events by study. Again, edema events were dose
rel ated and the incidence was general ly higher than
pl acebo. Individuals in the nuraglitazar 5 mg plus

metformn group had noderately higher rates than
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those in the pioglitazone plus netform n group,
al t hough this woul d perhaps be expected, given the
greater efficacy of the nuraglitazar 5 ng dose.

In addition to increased incidence of
edema the fluid-retaining effects of PPAR gamma
agoni sts can lead to heart failure in susceptible
individuals. Again, | will be presenting the
results for the short-term phases of the study. |
will start by discussing investigator-reported
events and then briefly review the adjudication
conmittee results.

In the nonot herapy dose-rangi ng study 006
the only heart failure events in the short term
were in the higher doses.

In the short-term phase of the four Phase
3 studies conbined the incidence of heart failure
was dose related and greater than placebo.

Overall, the nunbers were few and the incidence was
| ow.

In considering which studi es had subjects
with heart failure events, we see that all seven

events in the short-term phase of the type 2
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di abetes trials occurred in the conbination therapy
studies. This is consistent with what is known
about thiazolidinedione use in heart failure. More
edema and heart failure is seen in conbination with
ot her anti hypergl ycem c therapi es.

A committee was forned to adjudicate
i nvestigator-reported adverse events, as well as
other selected events that nay be related. These
are exampl es of predefined preferred terns that
were used to select events to be sent to the
conmi ttee.

In the Phase 3 studi es the adjudication
conmmittee confirmed the six investigator-reported
events of heart failure in the nuraglitazar-treated
subj ects but not the one pioglitazone-treated
subject. In addition, there were seven additiona
events of dyspnea or edema that were determ ned by
the conmittee to be heart failure in the
muragl itazar-treated subjects and one in the
pi oglitazone-treated subjects. Twelve or the
muraglitazar-treated subjects were in conbination

studi es and one subject was on nuraglitazar 5 ng as
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nonot her apy.

Finally, before turning our attention to
cardi ovascul ar events, | would like to briefly
mention weight gain as it also tracks with dose and
drug efficacy. | realize that thereis alot to
| ook at on this one slide, but it is to denmponstrate
the consistent dose relationship to wei ght change
across all studies. These graphs represent weight
change over the short-term period of the five type
2 di abetes studies, with weight change in kil ograns
on the Y axis and time in weeks on the X axis.

I direct your attention to the first graph
of study 006 whi ch denonstrates a cl ear dose
relationship to weight gain. The red X' s at the
bottom represent nuraglitazar 0.5 nmg and the yell ow
circles at the top represent nuraglitazar 20 ng.
Muraglitazar 1.5 ng and pioglitazone 15 ng track
very closely together.

The foll owi ng four graphs denonstrate the
Phase 3 studies. In these three graphs are the
pl acebo control studies. The |owest line

represents placebo and the upper |ines represent
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muraglitazar in a dose-related fashion. The |ast
graph is conparing nuraglitazar 5 ng plus netformn
to pioglitazone 30 ng plus netformn. The
muraglitazar had a slightly higher weight increase
as conpared to the pioglitazone group

Finally, I will present our perspective on
cardi ovascul ar events in this program The sponsor
selected a priori a list of cardiovascul ar-rel ated
adverse events that enconpass the foll ow ng
concepts: Mocardial infarction, coronary
revascul ari zation, coronary artery di sease, angiha
and nyocardi al ischem a, cardi ac death, stroke and
transient ischenmc attack. The cardiovascul ar
deaths were only included if the preferred term net
the predefined criteria. This list did not include
congestive heart failure or related events,
al though a subject certainly could have had a
cardi ovascul ar and heart failure event
concurrently. | should not that as this |ist was
predefined there was no post hoc adjudication to
determ ne whether a particul ar event shoul d be

counted, nor was there an adjudication to determ ne
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whet her a non-specific concept, such as chest pain,
shoul d be counted in an individual case.

This slide presents the sponsor's pooling
of events for nuraglitazar up to 5 ng, pioglitazone
up to 45 ng, and placebo. | have al so included
results fromthe subjects treated with the higher
muragl i tazar doses for conparison. Again, the Y
axis is percent and the values above the bars refer
to the absol ute numbers of subjects with events.

Renmenber that there were approxi mately
2,400 subjects in the nuraglitazar pool ed group
versus 823 in the pioglitazone group and 528 in the
pl acebo group. Also, renenber that these three
groups include subjects in the nonotherapy and
combi nation therapy trials, whereas the
nmuraglitazar 10 ng and 20 ng groups were only in
t he nmonot herapy dose-rangi ng study. This figure
shows that the percentage of cardiovascul ar events
in the nuraglitazar groups was approximately tw ce
that of comparators. However, when presenting
pool ed events separately by nonot herapy and

conbi nation therapy the inbal ance of cardi ovascul ar
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adverse events between nuraglitazar and conparat or
groups occurs in the conbination studies.

VWhen we break down the comnbi nation studies
by individual study you can see how unstabl e these
event rates are. |n fact, one study, the glyburide
add-on study 021, is really driving this inbal ance
with 11 events in the nortality arnms and none in
the placebo arm \When the three studies are
combi ned the events in both groups treated with
nmuragl i tazar are higher than conparator although
there is no clear dose relationship between 2.5 ng
and 5 ny.

Finally, note in study 025, in which the
cardi ovascul ar death inbal ance was seen, that there
does not appear to be a marked difference in
overal | cardiovascul ar events between groups.
Additionally, the percentage for both treatnent
groups in study 025 were | ower than any of the
groups in the other metform n add-on study 022

These are sone descriptions of the 11
cardi ovascul ar events fromthe short-term phase of

the gl yburide add-on study 021. Events were
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diverse in nature, conprising nyocardia
infarction, transient ischemc attack, angina and
stroke. Let me also bring to your attention a
coupl e of events denonstrating the limtations of
the counting rules in capturing events.

This 68 year-old nan randomi zed to
nmuraglitazar 5 ng had el ectrocardi ogram findi ngs
consistent with a recent nyocardi al infarction
i mediately prior to receiving his first and only
dose of study nedication. He was hospitalized the
next day where diagnostic tests confirned an M.

This 54 year-old wonan had a stroke on day
26 which was reported to have resol ved on day 43,
the sane day the subject was diagnosed with a 15 mMm
brain stemtunmor. The investigator reported the
brain tunor as the cause of the subject's stroke.

Al t hough this seens to be out of order, |
wi Il now present sone rel evant inclusion and
exclusion criteria and subject baseline
characteristics to provide sonme context for this
presentation. First, all studies state that

eligible subjects nust have no history of
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myocardi al infarction, coronary angioplasty or
bypass grafts, val vul ar di sease, unstabl e angi na or
TIA or stroke within six nonths prior to study
entry.

Because i nmbal ances in cardi ovascul ar
deat hs and coronary and cerebral vascul ar adverse
events were seen in conbination studies 025 and 021
respectively. | amshowing you the difference in
eligibility criteria between the nonot herapy and
the conbination therapy studies. Subjects enrolled
into the nonot herapy study rmust not have received
any anti hyperglycem c therapy nore than three
consecutive or a total of seven non-consecutive
days four weeks prior to screening. For
thi azol i di nedi one therapy this is six weeks prior
to screening. In the conbination therapy groups
subj ects nust be receiving treatnent with
sul fonylurea or nmetform n, depending on the study,
for at least six weeks prior to screening. If a
subj ect was previously on 20 ng of glyburide that
requi renent was two weeks.

As you can see on this chart of baseline
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characteristics, subjects in the nonot herapy
studies were slightly younger, nore likely to be
mal e and have a slightly | ower use of statins and
diuretics. Mean body nass index, henpgl obin Alc
and i nci dence of netabolic syndrome was simlar.
The length of time a subject had di abetes was

di fferent between the nonotherapy and the

conbi nation therapy groups. Those in the
nmonot her apy groups had a nedi an duration of

di abetes of a little over one and a half years,
whereas those in the conbination therapy groups had
a medi an duration of five years.

In the Phase 3 studies whether or not a
subj ect had di agnostic coronary artery di sease at
basel i ne was al so collected. As you can see from
this chart, baseline incidence varied w dely
between and within study, with higher incidence in
the muraglitazar 2.5 ng groups than the other arns
in study 018 and 021. The study with the fewest
cardi ovascul ar adverse events, 025, had the highest
rate of baseline coronary artery di sease per arm

at over 13 percent. But this was also the study in
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which the 5 to 0 inbal ance in cardi ovascul ar deat hs
occurr ed.
Now |l et ne review the concerns that we
have rai sed, specifically the inbal ance of
cardi ovascul ar deat hs and adverse events, and
hi ghl i ght some points to consider for each issue.
First, to review the issue of deaths in
the clinical program nost were due to
cardi ovascul ar events or cancer. Anpbng the
cardi ovascul ar deaths we have tried to find a
uni fying cause. |In the three deaths | presented to
you congestive heart failure either preceded or
coincided with the cardiac event that |ed to death.
However, all these individuals had extensive
cardi ovascul ar di sease and we cannot definitively
conclude that the drug was the cause of death in
any case. Therefore, despite the inbal ance, no
clear clinical or pathol ogical pattern in cause of
death within the broad cardi ovascul ar category,
that is, has energed.
In addition, it should be restated that

the mpjority of cardi ovascul ar deaths were seen in
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one study, 025, which was the netform n add-on
pi oglitazone controlled study, and that the five
deaths only cane fromthree study sites.

As for the issue of cardiovascul ar events,
as with deaths, there was a diverse array of events
with no clear unifying pattern selected froma
predefined list of coronary and cerebrovascul ar
conditions. When pooling studies the inbalance was
observed in the conbination therapy studies and was
driven by one study, 021, the Phase 3 glyburide
add-on study in which there were 11 events in the
muragl itazar-treated groups and none in the placebo
arm A review of the events in that study did not
alert us to any particular unifying cause and at
| east two events had questionabl e drug
rel ati onshi p.

Furt hernore, when studies were pool ed the
events did not follow a dose-related pattern. The
occurrence of cardi ovascul ar events in the placebo
groups in the conbi nati on studi es was inconsi stent
and the | ower nunber of events, particularly in

conpar ator groups, nake these incidence rates
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unst abl e.

Finally to conclude, | would like to pose
some questions for you to consider during your
di scussion. First, is it possible that the excess
of cardi ovascul ar deaths and events in the
muraglitazar-treated subjects are related to fluid
retention due to nuraglitazar?

If not, is there another plausible
phar macol ogi cal expl anation that mght inplicate
mur agl i tazar?

Third, are certain patients, such as those
with a longer history of type 2 di abetes or other
rel evant nedical history, nore vulnerable to the
adverse cardi ovascular or fluid-related effects of
mur agl i tazar?

Finally, I would just like to acknow edge
the various teans that | worked with during ny drug
review. Thank you.

DR WATTS: W will go on now to the
presentation by Dr. El Hage

Phar macol ogy/ Toxi col ogy Revi ew

DR EL HAGE: Good norning, Chairman
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Watts, committee nmenbers and guests. My
presentation will provide an overview of the
t oxi col ogy profiles of the peroxisome
proliferator-activated receptor agonists class in
general based on extensive experience with this
class at the FDA. So, | ask the patience of the
conmittee and the audi ence because the majority of
this talk will talk about the class in genera
rat her than nuraglitazar specifically. In
addition, | will discuss the preclinical safety
profile for nuraglitazar and how it conpares to the
class in general, as well as how it conpares to the
approved PPAR gamma drugs.

PPAR receptors are nucl ear receptors.
They are |igand-activated transcription factors
that bind to response elenents in target genes to
regul ate gene expression. There are three PPAR
i soforms, al pha, gamma and delta. These receptors
are widely distributed and have pl eiotropic
effects. The al pha receptors are distributed
primarily in the liver, heart, kidney, G tract and

skel etal nuscle. Gamma receptors are highly
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distributed in adi pose, vascul ar endot hel i um
bl adder, epithelium the imune system macrophages
and the colon. PPAR delta or beta agonists are
ubi qui tously di stri but ed.

It is clear fromour extensive database
that PPAR-induced adverse events occur due to
recept or - nedi at ed exagger at ed phar macol ogi c
effects. As | run through the known sites of
PPAR-nedi ated toxicity it will become clear that
the target organs for toxicity are the sane sites
where the receptors are highly distributed.

As has been di scussed, fenofibrate and
genfibrozil are the approved drugs whose action is
medi ated vi a PPAR al pha activation. Pioglitazone
and rosiglitazone are the approved drugs whose
action is nediated via PPAR ganmm activati on.
Muraglitazar represents the first NDA for a PPAR
dual agonist. The PPAR al pha potency of
muraglitazar is approxinmately ten tines as potent
as fenofibrate but the dose of nmuraglitazar that is
given is greater than ten-fold | ess than

fenofibrate. Therefore, the efficacy profile and
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safety profile would be expected to be conparable
to fenofibrate which, in conparison to the class in
general, is a relatively weak PPAR al pha agoni st.
The PPAR gamma potency of nuraglitazar is
conparable to rosiglitazone and nuraglitazar is
proposed for use in a conparabl e dose range.
Unl i ke the approved PPAR ganma agoni st drugs,
muragl i tazar has a non-thi azolidi nedi one structure.
The Division of Metabolic and Endocri ne
Drugs has reviewed data fromnore than 40 PPAR
conpounds. Therefore, our understandi ng of
PPAR-rel ated toxicity is far greater than it was in
the late '90's when the first drugs in this class
were approved. The toxicity profiles associated
wi th each PPAR subtype are well understood.
However, the nechani sns of PPAR-induced toxicity
are still not particularly well understood,
unfortunately.
There is excellent cross species
concordance for PPAR-nediated toxicities, that is,
the toxicities are observed in all species,

i ncl udi ng humans, and the non-toxic exposures in
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animals, that is, the exposures with the no adverse
ef fect dose, the non-toxic dose in aninals, predict
safety clinical exposures. This relates back to
the questions of Dr. Dom nick on why do you study
hi gh doses and why do you think they are not

rel evant when you see them at high doses. Toxicity
studi es are designed to push the doses to identify
potential targets, but we are only concerned about
toxicities that occur at or relatively slightly
above therapeutic exposures.

In addition, nmost PPAR-nedi ated toxicities
are noniterable. Therefore, clinical studies can
characterize the safety profile for nost
PPAR- nedi ated toxicities. The exception is for the
potential to induce cancer. Because the |atency
period for cancer is quite long--that is, even
known human carci nogens take at |east ten years for
the devel opnent of cancer--therefore, the
pre-approval safety databases are not adequate to
identify the potential in cancer risk. Therefore,
compani es routinely do two-year rodent

carcinogenicity assays to assess the potential of
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conpounds to produce cancer.

PPAR gama- nmedi at ed adverse events--and
want to specify that this slide is an overvi ew of
effects of the class, not nuraglitazar--the common
PPAR gamma- nmedi at ed adverse events are adi pose
proliferation and deposition in tissues. W had
sonme di scussion that PPAR gamma agoni sts cause
fatty infiltration of bone marrow This is a very
common effect with PPAR gamma and dual agoni sts and
it is often seen at exposures in the therapeutic
range.

Fl uid accunul ati on, edema, cardiac
enl argenment and heart failure--we have had an
ext ensi ve di scussion of that already this norning.
Notably, this is the dose-limting toxicity for any
agoni st with PPAR gamma activity, both in animals
and in humans.

Anem a, neutropeni a and bone narrow
suppression are often seen. Notably, the bone
mar r ow suppressive effects--dogs tend to be nuch
more sensitivity to that. The question earlier

addr essi ng bone marrow suppression in dogs is
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notable. The relative contribution of henodilution
versus fatty infiltration of the bone marrow to the
PPAR gamma- medi ated anem a i s uncl ear.

We have had a di scussion of neutropenia
effects and | will state that neutropenia is
observed nore comonly wth PPAR dual agonists than
it is with PPAR gamma only agoni sts. Lynphoid
depletion, that is, splenic atrophy and thynic
atrophy, are commonly observed at high doses in
ani mal s treated PPAR ganma agoni sts.

Unfortunately, the potential to produce
i mmunot oxi city in animals has not really been well
st udi ed.

As we have discussed at | ength,
mur agl i t azar produced dose- and durati on-dependent
fluid accurmul ation, edema and cardi ac enl ar genent
in animals and dose-rel ated edema in congestive
heart failure in humans.

PPAR al pha- nmedi at ed adverse events include
per oxi some and hepatocellular proliferation, liver
hypertrophy and liver cancer in rodents. This is

the finding that led to blam ng of the drug cl ass.
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Contrary to the published literature, the nore

pot ent dual and al pha agonists that are in

devel opment do cause two- to five-fold increases of
peroxi sone proliferation in primtes but, notably,
no peroxi sone proliferation was observed with
muraglitazar. And, primates are nuch | ess
sensitive to these effects than are rodents.

Skel etal and cardi ac nuscl e degeneration
is observed with nore than 50 percent of al pha
conpounds, that is, alpha agonists or dua
agoni sts. Skel etal nuscle degeneration has al so
been observed clinically with both dual and al pha
agoni sts. Notably, skeletal mnuscle degeneration is
the dose-linmting toxicity for PPAR delta agonists.
Al t hough that is not the topic of our discussion
today, but virtually all of the PPAR delta agonists
produce skel etal nuscle degeneration in aninmals.

Renal tubular toxicity is observed with
about 20 percent of dual and al pha agonists, and it
has been observed both preclinically and clinically
with proximal renal tubular injury, and it is

wel | -known t hat PPAR al pha receptors are located in
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the proxi mal tubul es.

Gastrointestinal toxicity, including
hyper keratosis, necrosis, ulcers, henorrhage, have
al so been commonly observed with PPAR al pha
agoni sts. Rodents are particularly sensitive to
this effect but it has al so been a dose-limting
toxicity clinically with the PPAR al pha only
agoni st s.

PPAR al pha-medi ated toxicities were
observed extrenely infrequently in animals treated
with nmuraglitazar, and only at very high doses,
doses either 30 tinmes higher than the recomended
clinical dose or doses associated with severe
toxicity. The incidence of these findings was so
| ow that they cannot be clearly associated with
muragl i tazar treatnent.

So, overall, muraglitazar has an excell ent
preclinical safety profile for nost PPAR-rel ated
toxicities. There were no findings of liver
toxicity, kidney toxicity, skeletal nuscle toxicity
or G toxicity. This is consistent with the very

weak al pha potency of nuraglitazar
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The preclinical safety profile is simlar
to the approved PPAR gama products. Notabl e,
there was no premature cardiovascular nortality in
two-year studies in mice and rats at very high
doses, that is, doses associated with exposures in
excess of 50 times the clinical exposures. In
addition, there were no premature cardiovascul ar
deaths in nonkeys treated for up to one year. BMS
conducted two chronic nonkey studies with
nmuraglitazar, a nine-nonth study and a 12-nonth
study. Notably, these findings are different from
the class in general for gamra agoni sts and for
dual agonists. In fact, we set doses for study in
carcinogenicity studi es based on being able to
predi ct premature cardi ovascul ar deat hs associ at ed
wi th PPAR ganma activity.

There was no evi dence of pericardial or
thoracic fluid accunul ation. No evidence of atria
dilation or thronmbi in aninmals treated chronically
with nuraglitazar. Again, these are comon
findings seen with other PPAR ganma and PPAR dua

agonists. So, the overall conclusion here is that
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there is nothing in the animal data that predicted
an increased cardiovascul ar risk associated with
muraglitazar. |In fact, nuraglitazar had a cl eaner
cardi ovascul ar profile than nost drugs in the

cl ass.

As | alluded to earlier, one of the mgjor
safety concerns for this class is PPAR-induced
cancer in rodents. The FDA has reviewed the
two-year rat and mouse carcinogenicity data for 11
PPAR conpounds, five gamm agonists, six dua
agoni sts. The PPAR ganma and dual agonists induce
multiple tumor types in mce and rats of both sexes
or multiple strains. According to the
Envi ronnmental Protection Agency and |Internationa
Agency for Research on Cancer Criteria, for
conpounds that are nmulti-species, multi-sex,
multi-site, rodent carcinogens are classified as
pr obabl e human car ci nogens.

As Dr. Colden alluded to, the overal
findings for the class have led to reconmendati ons
that we need the rodent carcinogenicity findings.

We need to analyze those findings and establish
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safety margi ns between therapeutic exposures and
the exposures associated with tunor formation
before allowing long-termclinical trials with this
cl ass.

The sites of tunmor devel opnent with PPARs
are consistent with the distribution of the
receptors. That is, we see adi pose tunors,
vascul ar tunors, bladder epithelial tunmors, skin
tunmors, renal tubular tunors. Since the node of
action for nost tunor types is unknown, the human
rel evance cannot be ruled out at this tine.

This slide summarizes the tunmor findings
observed with the PPAR ganma agoni sts. You wll
note that the three previously approved gama
agoni sts are listed. |IN addition, conpounds A and
B--we have results for those but those compounds
have been di scontinued for clinical safety issues.
For compound C we have findings that resulted from
an I ND safety report which reported
hemangi osarcomas in mce. W do not have the
complete results of the two-year rat study or the

two-year nouse study and that is why the findings
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for the other tunor types are enpty.

As you can note, vascul ar tunors have been
observed in mce of both sexes with four ganma
agoni sts. Notably, the approved drugs and narketed
drugs, Avandia and Actos, do not produce vascul ar
tumors. Bl adder tunors are observed in male rats
with pioglitazone. Adipose tunors, |iponas,
| i posarcomas have been observed with three
compounds but, notably, Avandi a produced only
beni gn tunors, |ipomas, and at hi gh doses, greater
than 20-fold clinical exposures. Liver tunors are
not comonly seen with the gamm agonists, as would
be expected because it is known that rodent I|iver
tunors are induced by PPAR al pha activation. The
ot her tunor types that were seen were nuscle
tunmors, sarconmas in the stomach and cervi x and
gal | bl adder adenomas in mice

The next slide sunmarizes tunor findings
with the PPAR dual agonists. Notably, conmpound D
E and F have been di scontinued due to the rodent
turmor findings, and that is because they saw

multiple tunor types in rodents of both sexes and
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sone of the tunors were observed at the | owest dose
whi ch provi ded exposures conparable to the
t her apeuti c exposures.

Again, we can see that 4/6 dual agonists
produce vascul ar tunors. Notably, nuraglitazar was
not associated with increases in vascul ar tunors.
For one conpound we have no data because that drug
was di scontinued for renal toxicity and the tunor
findings and, to my know edge, the nmouse study was
never subnmitted. Bladder tunmors were observed with
5/6 dual agonists. Notably, for npbst conpounds it
was observed in both sexes.

| apol ogi ze, | want to backtrack to one
ot her point regardi ng the hemangi osarconmas. The
hemangi osarconas, in addition to being observed in
bot h sexes, were observed in nultiple strains of
mce, B6 mce, CDL mice. Sinilarly, the bladder
transitional cell carcinomas are observed with 5/6
PPAR dual agonists, and they were observed in
multiple strains of rats.

Addi tional tunor types include

fibrosarcomas of the skin in rats, fat tunors
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| i posarcomas prinmarily in rats of both sexes, and
mul tiple other tunor types, liver tunors which
woul d be an expected effect of PPAR gamma agoni sts,
not thought to be relevant clinically. The
testicular and thyroid tunors are presumably
secondary to the liver effects of PPAR al pha as
well. Oher tunor types seen, again, were nuscle
tunors. There were |eionyosarconas in the uterus
and stomach and mammary tunors for several drugs.

The next slide summarizes the overal
findings of concern. First, hermangi osarcomas were
observed in mce with 8 11 conpounds, 4 gamma and 4
dual agonists, observed in both sexes and in
mul tiple strains. The bl adder tunors were observed
with 5/6 dual agonists and pioglitazone. Notably,
the doses of pioglitazone that produced tunors in
rats are adequate to fully activate PPAR al pha
receptors in rats, which is consistent with this
bei ng an effect of dual agoni sm

Li posarconmas and |iponas were observed in
rats with three gamma and three dual agoni sts.

Sarcomatous tunors at in nultiple other sites,
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nmuscl es, skin, renal tubul es have been observed
with three dual agonists. Again three of these
dual agoni sts have been discontinued due to the
rodent tunor findings when the tunors were observed
with doses in the therapeutic range.

This slide is just a summary slide of the
tunmors with nuraglitazar. The nunbers in yellow
are the doses studied, which were 1, 5, 30 or 50
mg/ kg in rates; 1, 5, 20 or 40 ng/kg in mce. As
was previously described, dose-related significant
bl adder tunors were observed in nmales. | present
my data slightly differently than BMS. | presented
the data for |ipoma and |iposarconma because | think
this is probably the nore rel evant endpoint. There
were statistically significant increases in adipose
tunmors in males, but only at the highest dose which
is, again, greater than 50 tinmes clinica
exposures. There were gall bl adder adenonas.

Al t hough not statistically significant, there was a
dose-related trend at the two hi gher doses and BVMS
concluded that this was a biologically significant

findi ng because gal |l bl adder hyperpl asi a was
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observed in nale and femal e nice.

| just want to do a brief risk assessnent
for the bl adder tunmors. Again, the bl adder tunors
were induced in nale rats at doses greater than 5,
which is greater than 8 tinmes the clinica
exposures. As Dr. Dom nick discussed, BM5 did
extensi ve mechani stic studies which, the FDA
agrees, provide convincing evidence that
mur agl i t azar -i nduced changes in urine pH and
el ectrolyte concentrations |lead to crysta
formation in male rats which produce irritation and
hyper pl asi a which result in bladder cancer. Also
as he discussed, this is a node of action not
t hought to be relevant to hunan bl adder cancer
i nducti on.

There was no evi dence of bl adder
hyperplasia in either the 9-nonth or the 12-nonth
monkey studies with nuraglitazar. However, bl adder
hyper pl asi a has been observed in primtes treated
chronically with other dual and al pha agonists. In
addition, muraglitazar differs fromnost other dua

agoni sts that produce bl adder tunors in that they
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were only seen in male rats rather than rats of
bot h sexes.

Ri sk assessnment for other
mur agl i tazar-i nduced tunors--the increased fat
tunors in male rats was the only other tunor type
that was statistically significantly increased.
Again, that was only observed at greater than 50
times the clinical exposure. There was no
significant increase in hemangi osarcomas in mce as
has been observed with ei ght other conpounds, and
the 50-fold safety nmargi n between drug exposures
associated with tunors in rodents and therapeutic
drug exposures suggests a negligible cancer risk.

I would l'ike to expand on this slightly in
stating that nuraglitazar, in addition to virtually
all the other PPAR agonists that we have
carcinogenicity data for, are non-genotoxic
compounds. For genotoxic carcinogens threshold
doses cannot be defined but for conpounds that
i nduce tunors in the epigenetic, non-genotoxic
mechani sms, that is, secondary to proliferation or

tissue injury which | eads to hyperplasia which
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progresses to tunors, the thinking is that
threshol d doses for tumor formation can be defi ned.
As was clearly stated by Dr. Dom nick, they saw a
slight increase in tunor incidence at 50 tines the
clinical dose but not increases in tunor incidence
at 17 times the clinical dose in mce and actually
40 times the clinical dose in rats.

Therefore, our conclusion is that there is
really a negligible cancer risk with nuraglitazar,
despite the signal of concern with the class. And,
the carcinogenicity profile of nmuraglitazar is
simlar to the approved PPAR gamma agoni sts and
differs significantly fromthat of the PPAR dua
agoni st conmpounds that have been di scontinued for
turmor findings.

Lastly, the overall preclinical toxicology
conclusions are that nuraglitazar has an excell ent
preclinical safety profile, conparable to the
approved PPAR gamma agoni sts. The PPAR
ganmma- nedi at ed cardi ovascul ar safety profile in
animals is simlar to the approved drugs in that

there are safety margins greater than ten-fold for
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conpound-i nduced cardi ovascul ar effects. The
rodent carcinogenicity findings with nuraglitazar
are also simlar to the approved drugs. That is,
we see bl adder tunors in nale rats for pioglitazone
at high nultiples of the human exposure and adi pose
tumors with rosiglitazone at hi gh doses. None of
t he conpounds produce liver tunors in rodents |ike
the fibrates. The nechanistic data for the bl adder
tunmors and the observation of adi pose tunmors only
at very high drug exposures suggests a negligible
ri sk. Thank you.

Conmmi ttee Di scussion

DR. WATTS: Thank you. W have a few
m nutes before lunch for questions fromthe
committee to the FDA presenters. |In this session
and when we reconvene for questions by conmittee
and responses by the agency, if there are any
foll owup coments fromthe sponsor, we would be
happy to hear those. Dr. Levitsky?

DR LEVITSKY: In the study which showed a
skewi ng of rates of cancer, was that well

controlled for snoking rates in both groups and
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were body weights simlar in those two groups and

t he peopl e who had the malignancies? Can you | ook

at that?

DR. WATTS: Fromthe sponsor's
presentation?

DR. LEVITSKY: No, no, no, from Dr.
CGol den' s presentation

DR. GOLDEN:. Can you ask the question

agai n?

DR LEVITSKY: In the study which showed

the skewed rates of cancer occurrence was there

good control for snoking incidence?

DR GOLDEN. There wasn't a specific study
that showed the skewi ng of the cancer death rate.
It was across all the studies. | don't have the

informati on. Maybe the sponsor can provide that

about snoking distribution across the doses and

treat ment groups.

DR LEVITSKY: And the body wei ght as well

or body mass index?
DR. GOLDEN: Body nmass index was wel |

mat ched across groups.
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DR WATTS: Dr. Wolf?

DR WOOLF: | nust confess | am confused.
There is a page that appeared on our table, page
13, that is an anmended page fromthe briefing
docunent. Dr. Golden, is this fromyou or from
somebody el se?

DR ORLOFF: This is an errata sheet that
relates to the statistical reviewthat was in the
background package that was received by the
menbers, and it is actually posted on the web.

What it is, it is a replacenent page 13 or Dr.
Pian's review, a reanalysis or essentially a

revi sed anal ysis of the deaths and cardi ovascul ar
deaths with the inclusion of the pul monary enbolism
death in the placebo group

DR. WOOLF: Wio can | address the question
to based upon this data?

DR. ORLOFF: Wy don't you try addressing
it to FDA and we will find someone to answer it?

DR WOOLF: The sponsor's slide 72 and 74
relating to cardi ovascul ar events and

cardi ovascul ar deaths, an incident rate per 1000
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years, seened to show that there was no difference
bet ween pl acebo and any of the doses. | amnot a
statistician but trying to read the anended page 13
suggests that, using the statistical nethods that
the statistician used, there m ght be a difference.
But then there are sone caveats at the end that
said that basically because there were nultiple
statistical tests that were used the nonminal p
value may, in fact, be overstated. So, on one hand
I have data fromthe sponsor that seens to show
there is no change, and then | have data fromthe
agency that suggests that perhaps there is but
perhaps there is not a difference. So, | would
like to know.

DR. SAHLROOT: | will try to address that.
My nane is Todd Sahlroot. | ama statistical team
| eader with FDA. The anal yses that we did on page
13 of the statistical review are based on the
conbi nation studies. It does not include any
nmonot herapy data so they are based on the three
combi nation studies. W |ooked at basically tests

for slope across doses of 0, 2.5 and 5 ng based on
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a null hypothesis of the zero slope. W did three

different tests based on either incidence rate,

Kapl an-Meier tinme to event or a Poisson test based

on person years, and that is where we got our p

val ues of 0.04, 0.05 and 0.06. So, it is different
data than the sponsor used. W concentrated on the
conbi nation studi es because that is where, in fact,
all the CV events were, except there was one event

at 20 ng but that is not a narketed dose.

DR FOLLMANN: | would just like to add a
little bit. The sponsor's analysis that | talked
about or nentioned earlier is for cardiovascul ar
events, which would include fatal and non-fata
events. This page 13 is for deaths.

DR. SAHLROOT: Death only.

DR FOLLMANN: Here we sone signal for a
trend where higher doses are associated with
increased risk of nortality, though we nust
remenber the nunbers are small; the studies were
not designed to | ook at these endpoints.

DR. SAHLROOT: Right, So, the coment on

the web involving p values is that these are
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nom nal p val ues, based on safety endpoints, and
not part of a formal hypothesis testing franmework
that we typically set out to do when we | ook at
efficacy. These are just unadjusted p val ues.

DR. FOLLMANN: The other point | would
like to make | guess related to this is that in the
sponsor's package, | think around page 126, they do
an anal ysis of any nuraglitazar versus none wth
their extended or conplete data set using
cardi ovascul ar events as the outcone. For that
anal ysis they don't report the risk ratio but the p
value for that is 0.05, | believe, favoring
pl acebo.

DR. WATTS:. Does the sponsor wish to
comrent ?

DR FIEDOREK: Let nme call Dr. Labriola in
a mnute. | just want to give the context. W
wer e, throughout our program trying to understand
the signals that arose out of individual studies,
and trying to do our best to give the broadest
interpretation by conbining placebo and

pioglitazone in the one instance. In the other one
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you nmentioned we al so did sone anal ysis by dose.
woul d like Dr. Labriola to provide our view on
t hi s.

DR LABRIOLA: Sure. W have done a
little bit nore exploration on the anal ysis that
was provided in the FDA statistical addendum with
respect to cardiovascular nortality, which I hope
will be somewhat enlightening to the comittee.

Before | begin that, | would Iike our
group to pull up slide SA-39, please. This
particular slide denonstrates the contribution to
those anal yses of the three trials that were
included in that analysis. Two of those trials,
study 21 and 22, are placebo-controlled studies.
Based on those placebo-controlled trials, we
cal cul ated the nunber of cardi ovascul ar deat hs per
1000 patient-years of exposure in each of the
treatment arnms. Study 21, as you can see, had a
total of two events, one in the placebo arm and one
inthe 5 nmgarm In study 22 we also had two
events. The two events happened to be one at the

| ower dose of nmuraglitazar, 2.5 ng, and an event on

file:////[Tiffanie/c/Dummy/0909ENDO.TXT (190 of 245) [9/20/2005 3:49:41 PM]

190



file://1/ITiffanie/c/Dummy/0909ENDO.TXT

5 ny.

When the two placebo-controlled trials are
conbi ned we see that there is an event rate of 3.5
cardi ovascul ar deaths per 1000 patient-years
estimated for placebo; 2.1 events per 1000
patient-years for the 2.5 ng dose; and 4.3 events
for the 5 ng dose. | do point out, obviously, that
those nunbers are based on a very small nunber of
events. However, if you were to conduct that trend
test--and actually we provided a slightly different
trend test, we used the Cox proportional hazards
model for the trend--and if you | ook at the placebo
data the p value is 0.739

The point | amleading to is that it is
actually study 25 with the bal ance of five deaths
versus zero which is really highly influential in
this analysis. If you |look at the three studies
combi ned, the inpact of adding study 25 to this
anal ysis shows that the placebo rate when the
pi oglitazone controls are conmbined to it changes
from3.5 to 1.4 events per 1000 patient-years. And

2.5 ng was not studied in study 25 and there were
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an additional five events on the 5 ng dose. The

i nportance of adding these three studies together
is that if you ook at the 2.5 ng, when study 25 is
added, the actual hazard ratio of 2.5 ng to placebo
actually increases fromO0.6 to 2.0 due to a study
whi ch actually did not study 2.5 nmg. The hazard
ratio associated with the 5 ng is 5.87. The p

val ue is borderline statistically significant with
a value of 0.074. The critical issue we are
raising is that it is really focused on and is
driven by a single trial in which a small nunber of
events occurred.

DR FIEDOREK: | would really like to ask
interms of the clinical interpretation of this--we
wer e obvi ously concerned and the FDA was concer ned
with this analysis and we were anal yzi ng events
related to adverse events and not the adjudi cated
events. Dr. Keech actually has considerable
experience in this realmand is the | ead
i nvestigator of the field trial, and | would
actually like himto comment, if he woul d, about

t hese anal yses and how we can hel p.
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DR KEECH: Thanks very much. Well, |
think the answer is that, unfortunately, there were
too few events really to make much out of.

Qovi ously, one can neither rule in nor rule out
with so few cardiovascul ar events the possibility
of either a major benefit of this treatment on
cardi ovascul ar di sease or sonme harm That would
take several hundred events to do which is why,
obvi ously, the conpany is comrmitting to a major
nmorbidity and nortality trial

W see this all the time with very snall
nunbers of events. Even in large-scale trials very
smal | nunbers of cancer events, such as breast
cancer in the CARE[?] trial occurred raising
concerns whi ch were subsequently refuted by ot her
trials with larger nunbers of events in them wth
the sane treatnent and the sane dose. So, | guess
my view would be that whilst there are signals that
m ght rai se sonme concern here, the nunbers of
events are just too small to draw definitive
concl usi ons about any real concerns or the

possibility of benefit. O course, if a
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194
| arge-scale norbidity/nortality trial is perforned,
it iswith the intention and expectation of a
substantial benefit on cardi ovascul ar events rather
than any particular harm

DR. WATTS: Thank you. Before we break
for lunch let me tell those at the horseshoe table
that there is space reserved in the back of the
restaurant for this group. |If there are burning
questions we can address them now, otherw se we can
reconvene at one o'clock

[ Wher eupon, at 12: 05 p.m the proceedings

were recessed for lunch, to reconvene at 1:05 p. m]
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AFTERNOON PROCEEDI NGS
Open Public Hearing

DR WATTS: We will start with an
announcenent regardi ng the open public hearing.
Both the Food and Drug Administration and the
public believe in a transparent process for
i nformati on gathering and deci sion-maki ng. To
ensure such transparency at the open public hearing
session of the advisory commttee neeting, the FDA
believes that it is inportant to understand the
context of an individual's presentation. For this
reason, FDA encourages you, the open public hearing
speaker, at the beginning of your oral or witten
statement to advise the conmittee of any financia
rel ati onshi ps that you may have with the sponsor,
its products and, if known, its direct conpetitors.
For exanple, this financial information may include
the sponsor's payment of your travel, |odging or
ot her expenses in connection with your attendance
at the nmeeting.

Li kewi se, FDA encourages you at the

begi nning of your statenent to advise the conmttee
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196
if you do not have any such financial
relationships. |f you choose not to address the
i ssue of financial relationships at the begi nning
of your statenent, it will not preclude you from
speaki ng.

Now, we have one person who is registered
to speak and that is Dr. Peter Lurie. Wuld you
pl ease cone forward?

DR. LURIE: Good afternoon. M conflict
of interest statenent, the declaration is that |
have none. Public Citizen takes no noney from
governnent or industry.

| am Peter Lurie, deputy director of the
Heal th Research Group and | am here to oppose the
approval of nuraglitazar because, in our view, the
risks are too great with respect to the benefits
that have so far been denonstrated.

Let me start with efficacy. It is
unquestionabl e that the sponsor has denonstrated
that nmuraglitazar can nodestly reduce henogl obin
Alc and reduce triglycerides and rai se HDL by

somewhat | ess inpressive degree.
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But there are a few things that the
committee ought to take in mind. Firstly, as noted
by the statistical reviewer, the doses of
pi oglitazone that were used as conparators in the
various studi es appear to have been sel ected to put
muraglitazar in a favorable light. Although
pi oglitazone is approved in doses as high as 45 ng,
only the 15 ng and the 30 ng dosage forns were used
in the nuraglitazar trials. This is one of the
ol dest tricks in the drug conpany pl aybook,
conparing your drug to an under-dosed conpetitor

Second point, the statistical reviewer
notes that the 5 ng dose has only "snall
incremental" efficacy conpared to the 2.5 ng form
G ven the safety concerns that | will enunerate and
that | am sure you have already di scussed and wl |l
di scuss further, which do seemto be clearly dose
related, the risk/benefit ratio for the 5 nmg form
seens to be particularly adverse

The possibility of approving a 1.5 ny
dosage form has al so been raised but, in fact, none

of the four Phase 3 trials offered by the sponsor
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198
actually test the 1.5 ng dosage form There is a
Phase 2 trial that does but it doesn't contain a
pl acebo group. In our view, this does not provide
a firmenough evi dence base to conduct a
ri sk/benefit assessnment for the 1.5 ng dose.

Finally with respect to efficacy, and nost
fundanental |y, the studies were not designed to
| ook at hard di abetes outcones such as nicro- or
macr ovascul ar di sease which, of course, are the
real concerns in diabetes managenment. The
randoni zed portions of the studies were of only 24
weeks duration so we know little about the inpact
on these outcones. to the extent that hard
out comes were | ooked at--1 amthinking here of
cardi ovascul ar death or overall death--the data
seemto show the drug to be associated with an
adverse inpact.

Let's tal k about safety then. The nost
striking toxicity finding in our viewis the
apparent increase in deaths, both total deaths and
cardi ovascul ar deat hs, anong patients taking

muraglitazar in the clinical trials. The
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percentages suffering death for any cause in
muragl i tazar, pioglitazone an pl acebo were 0.59
percent, 0.24 percent and 0.17 percent. For

cardi ovascul ar di sease the percentages were 0.28
percent for nuraglitazar, 0 percent for

pi oglitazone, and 0.17 percent for placebo.
According to the sponsor, the relative risks for
the 2.5 ng and 5 ng nuraglitazar doses respectively
were 1.7- and 4.6-fold increase for total
death--right?--for all-cause nortality, and 2.0 and
5.9 for cardiovascular nortality.

The conpany will point out that these are
not fromrandomi zed trials or the data are drawn
fromrandom zed trials but it is not random zed
data exactly and will, therefore, claimthat there
are differences between the study groups. That is
sonmet hing you can't really prove or disprove
Nonet hel ess, these findings are there and they are
consi stent and we think they should be taken
extrenmely seriously.

Congestive heart failure--considering only

the Phase 3 trials, the rates of congestive heart
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failure, the ones confirned by the adjudication
conmittee, were 0.75 percent for nuraglitazar when
you |l ook at the 2.5 ng and 5 ng doses, 0.17 percent
for pioglitazone, and O percent for placebo. This
dose-related toxicity and consistent with the
toxicities that we see for other conpounds wth
PPAR gamma agoni st activity.

O related concern are the increased rates
of , again, dose-related weight gain and edema in
nmuraglitazar-treated patients, which led to many
drug discontinuations. The 5 ng dose was
associated with weight gains of 2.9 kg to 3.6 kg in
the various clinical studies. As the safety
revi ewer notes, "given the norbidity associated
with obesity in the type 2 diabetes diabetic
popul ation, significant increases in body weight
may limt the use of this drug."

Finally on safety carcinogenicity,
muragl i tazar does cause tunors in both rats and
mce. It does so in both genders and it does so at
multiple sites. Therefore, if you use the EPA and

IRcriteria it is properly classified as a probably
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human carci nogen. Moreover, those tunors occurred
exactly where you woul d expect themto happen,
where PPAR receptor concentrations are the highest,
in the bl adder, adipose tissue, gallbladder and

ut er us.

O greatest concern are the bl adder
carci nomas which occurred in nale rats in as little
as eight tines the human exposure, a pretty snall
multiple considering the differing blood | evels
that one can get even giving identical doses to
di fferent humans. Devel opnent of three dual PPAR
agoni sts has been discontinued as a result of
simlar rodent carcinogenicity findings.

No doubt, the sponsor will try to downpl ay
the bl adder carcinogenicity findings with a serious
of mechanistic argunents which will include urine
pH crystal formation and citrate |evels. One can
consi der those, of course, but many of those
argunents apply only to male rodents and the tunors
wer e observed in both genders. And, nany of the
often negative studies in other aninmals were either

under - power ed, of short duration or inadequately
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conducted so they provide little assurance.

Finally putting it all together,
muraglitazar is a drug with nodest ability to
reduce henogl obin Alc but no proven ability to
reduce the micro- and macrovascul ar conplications
of diabetes. It is a drug that conmes into a
relatively crowded therapeutic field, where on the
order of a dozen other drugs for diabetes are
avail abl e.

On the other hand, it does appear to be
associ ated with increased risk of total and
cardi ovascul ar deaths conpared to ot her drugs on
the market, with high rates of congestive heart
failure, nore weight gain and ederma, and it is a
proven bl adder carcinogen. \While excitenment about
the novel action of a drug is understandabl e,
experience with troglitazone, which cane before
this commttee, which was heral ded for its
therapeutic effects in part because it had a unique
mechani sm of action, denpbnstrates that in the end
the wi sest course is to pay attention to the

clinical data and not to theoretical mechanistic
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argunents. On the basis of the data presented,
muragl i tazar does not nmerit FDA approval. Thank
you.
Conmittee Discussion and Questions

DR WATTS: Thank you, Dr. Lurie. |Is
there anyone el se who would |ike to make coments
at this tinme? Seeing no one, we can go ahead with
conmittee's questions and di scussion, questions
regarding the FDA presentation fromthis norning
and followup with any additional questions. Dr.
Aoki ?

DR. ACKI: This is directed to Dr. E
Hage. Since FDA conmmittee neetings such as this do
spend a lot of tine |ooking over the aninal data,
the question | have is what is the experience of
the FDA in | ooking at cardi ovascul ar events in
animals and its relationship to clinical findings?
For exanple, if you find a drug |ike muraglitazar
with a very | ow probability of problens froma
cardi ovascul ar point of view, has this in your
experience, or the FDA' s experience, nanifested

itself as | ow cardiovascul ar problens in terns of
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human scenarios? Ganted, that the aninals nay not
have di abetes so that is a variable that we have to
take into consideration. But not just |ooking at
muragl i tazar but any drug where you | ook at
cardi ovascul ar outconmes in aninmals, is the
concordance 100 percent using the dose ranges that
are used in the animal studies, or is it less than
100 percent?

DR EL HAGE: | will try to answer your
question fromthe |last question back to the first.
Obviously, | don't work in the cardiovascul ar drug
area. M expertise with those drugs is not as
extensive as with this particular class. From
hearing statements fromthe team | eaders fromthe
Cardiorenal Division, | don't think they always
think there is a good predictor between preclinica
data and ani nal data. However, an exception to
this--1 have been working with FDA for 18 years; |
have never seen a class of drugs where the
preclinical toxicity is so predictive of the
clinical toxicity for cardi ovascul ar outcomes as

wel | as ot hers.
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I can't answer the question whether a good
ani mal outcome will predict a good clinica
out come, but we clearly have extensive evidence to
the contrary. That is, for many of these conmpounds
the NOAEL is at the therapeutic exposure but three
times the animal NOAEL, five tinmes the ani nal NOAEL
results in death due to CHF in aninals--very narrow
t herapeutic indices--and several of these conpounds
have been di scontinued for clinical cardiovascul ar
events.

So, we know that a bad preclinical outcone
predicts a bad clinical outcome. W don't have
significant data to know whether a good preclinica
out cone predicts a good clinical outcone.

DR. WATTS: Dr. Levitsky?

DR LEVITSKY: This may be a question for
the sponsor. Obviously the 025 trial was
concerning to you all. Did you go and | ook through
that trial to | ook for other confounders that were
not well controlled, |ike snoking for instance?

DR. FI EDOREK: Across the program we

| ooked for those factors. What we focused on was
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to ook at sone of the expected causes |ike edena.
As far as | ooking across the program for other
confounders, we saw, as was answered earlier this
nmor ning, that a snoking history also was quite
conparable in the various trials. 1s there
information to show that? You know, | think we are
reporting the information accurately.

One of the points that | would like to
make i s the question about--well, let me show this
slide, 311-54. This gives you an idea of the
underlying factors, not in the 025 trial per se but
for the entire program | ooking at the underlying
cardi ovascul ar risk factors in diabetes, certainly,
but also other conditions, that contribute to the
ri sk of having subsequent events. One of the
points in interpreting this information is that,
clearly, hypertension, the presence or absence, was
common without or with a CV events. Those types of
events that were nore acute in nature, such as
unst abl e angi na, such as prior events of
interventions, and things like that, did seemto

have nore of a risk for subsequent cardiovascul ar
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events. Qher events where sonething was conpl et ed
or a procedure was done didn't seemto have as high
a risk, a corrective procedure. | hope this helps
you.

DR LEVITSKY: Well, it would help me if I
could see that then divided up into other columms
for the different groups. Were there equal anobunts
of hypertension in each of the different groups,
previous Ms, etc? Wre those bal anced?

DR FI EDOREK: Let nme comment on this and
then nove on to some other factors that we | ooked
at in terns of baseline characteristics. These
factors tended to be nost prevalent in the patients
who were in the combination studies. As Dr. Rubin
menti oned, they had histories of diabetes that were
on average five or six years longer. They were on
conbi nation therapy and the patients who were on
monot her apy had hi stories of diabetes for one or
two years.

Let me actually call up slide 311-55 to
gi ve you sone of the other baseline

characteristics, again, across the program not
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specifically to the 025 study. This does include
snoki ng history and ot her past histories. Snoking
current is the sixth one down. You can see that
current snokers had a slightly higher increased
risk of a CV events, as you woul d expect in the
general population as well. Qher factors that
contributed are related to other known

cardi ovascul ar risk factors such as chol estero

| evel s and the other factors here. Does this hel p?

DR LEVITSKY: You still haven't address
my question though, which is when you | ook at the
groups, are any of those confounders different in
the different groups?

DR FIEDOREK: Dr. Daniels?

DR. DANIELS: In 025 specifically--1 think
actually this was provided by Dr. Col den at FDA
That study is unique in that in general patients
were at a higher baseline risk for a cardi ovascul ar
event. |If you | ooked at things |ike previous
history of M, revascularization, if you | ook anobng
the treatment groups you don't really see an

i mbal ance in those patient denographics. So, we
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have | ooked to see, obviously, in each one of our
studies, both in 021 where we saw an event

i mbal ance in the short term-we didn't really get
into it but short-termplus |ong-term experience in
021 tells a slightly different story because we
began to accumul ate pl acebo events in 021 in the
long-termpart of that. But we have | ooked in both
studi es where we had this issue, and carefully

i nterrogated the baseline denographics, including
continuous variables and discrete variables, and
can't say there was anything striking that woul d
have predicted the result, other than the fact that
we are just tal king about five events in the study
and, you know, they could have happened in any
nunber of distribution. | think that nay answer

it.

What Dr. Fiedorek was trying to explain to
you i s that when we | ook at who had events across
the entire program not unexpectedly, the people
who had events were the people who had not just
di abetes, which is a risk factor, but additiona

cardi ovascul ar risk factors. So, | don't
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necessarily think that was an unexpected result.

DR LEVITSKY: Wuld you then suggest that
that should be a caveat for use of this drug,
having all those additional risk factors?

DR. DANIELS: Wat | would say is that you
woul d want to take that in consideration,
particularly as you individualize therapy with
respect to dose. | wonder if Dr. DeFronzo has any
opi nion as to how you woul d take that part of
medi cal history into picking dose.

DR. DEFRONZO W have a very large
experience at the Texas Diabetes Institute. W
treat about 10,000 patients annually. About 30
percent are on pioglitazone. So, anpbngst our group
we have about 18 endocrinol ogi sts that discuss this
at length. | think that the Anerican Heart/ADA
Associ ation has put forward a very nice position
paper that says that in Class Ill/1V congestive
heart failure these drugs should not be used and
woul d put muraglitazar in that category. | think
in people with Cass Il congestive heart failure,

t hese peopl e should be started on the | ower dose of
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muraglitazar, just as we start on | ower dose of

pi oglitazone or occasionally rosiglitazone but we
mostly use pioglitazone. And, these people should
be nonitored quite carefully. One thing that we
find to be very useful is jut to nonitor the body
wei ght because that picks out the people early on
who are going to gain both fat weight as well as
fluid weight.

In fact, if you | ook at the nuraglitazar
data, nost of the people who had events had
mul ti pl e conmponents that are in the ADA/ AH
statenment that says that you ought to nonitor these
peopl e carefully. So, that would be ny approach

A second point is that there is going to
be a pharmacovi gil ance study. As was pointed out,
there are going to be 15,000 patients who will be
followed up carefully to | ook for any kind of
adverse events and, of course, cardiovascul ar
events are going to be one of the events that they
will be |ooking for.

Then, a third point is that there will be

pl anned an intervention study. | think you need to
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recogni ze that in order to get neaningful data from

an intervention study, and in fact intervention
studies to prove benefit, you need a m ni mum of

5,000 people followed for five years with an

anticipation of 500 events. So, although there nmay

be this inbalance in these trials, | think it is

inmportant to recognize that we are dealing with

smal | nunbers of people and that if we really want

to come up with nore definitive answers we need

| arger studies. The conpany is, in fact, planning,

in addition to the pharnacovigil ance study, a

prospective study which, in fact, | believe wll
decrease cardi ovascul ar events. W are all very

excited to find out what PRCactive is going to say

on Septenber 12 because that may give us sone

additional insight into the atherosclerotic aspect.

Hopefully, we will see that it gives you cardiac

protection.

DR WATTS: Dr. Burman?

DR. BURMAN. | just want to maybe ask Dr.

Oloff and his group a question that was brought up

by Dr. Lurie and that | have. That is, the
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previ ous PPAR ganmma agoni sts, when they were
approved by the FDA, did all of them cardi ovascul ar
mortality hard endpoint data?

DR. ORLOFF: None of themdid and, to ny
know edge, none of them does to this date have any
formal norbidity and nortality trial data to
address in | abeling.

DR BURMAN: If | could ask a second
question related to Dr. Lurie's presentation as
well, could you refresh ny nmenory, Dr. Oloff,
related to the carcinogenesis, the bl adder
carci nogenesis in the previous agents you nmust have
eval uated that were withdrawn with regard to dose
and duration of causing bl adder carcinogenicity
compared to nmuraglitazar. Wre they simlar dose?
Sim |l ar frequency of bl adder cancer?

DR EL HAGE: There was sinmilar frequency
of bl adder cancer. The issue was that for the
drugs that were renoved fromthe market the bl adder
cancer was seen at all doses, with the | owest dose
bei ng comparabl e to therapeutic exposures and in

sonme cases even | ower than therapeutic exposures.
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So, they felt they had no safety nargins for the
tunors.

But | will also add an additional conment,
that you have to do these specialized nechanistic
studies that BM5 did to really deternine the
mechani sm for the bladder tunors. It was only once
we becane aware of this preval ence signal with the
dual agonists that we began asking sponsors to
monitor clinically, to plan nechanistic studies to
try to explain this tunor finding if, indeed, they
did test it. So, the data for the earlier drugs
did not have the nechanistic data to explain the
potential rodent specific mechanismfor the cancer
We know that there are a | ot of conpounds that
cause rodent specific bladder tunors. W thought
that this was a possibility and that with
mechani stic data we would be able to explain it,
but we didn't have the data.

A coupl e of other comments, there were no
findings in nonkeys of hyperplasia with
muraglitazar. Many of the other drugs have tunors

in mal es and fenal es, and they have hyperpl astic
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findings in nonkeys. So, we still have to do
ext ensi ve nmechani stic studies for each drug on a
drug- by-drug basis but we still review each
i ndi vi dual drug based on the data for that drug.

DR WATTS: Fromthe conmittee, other
questions or comrents either for the FDA or fort he
sponsor? It looks |ike you are ready to proceed
with the questions.

DR. ORLOFF: As usual, | need to make a
point of clarification. | will not walk you
through all the questions but, again, simlarly to
yesterday for those who were here on the panel,
have asked sone yes or no questions in itens one
and two. Then | have listed some areas for conment
and/ or discussion in itemthree. Now, many of
those areas for comment and di scussi on have been
the subjects of discussion this norning. | |eave
it up to the menbers and the chair as to how ruch
further or what additionally you want to do on
these particul ar subjects and whether you want to
rai se any new ones.

The major point of clarification | would
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like to make is on question two, and this is

i nportant because | think the way it is witten now
is perhaps a little bit confusing. Wat | would
like to ask the commttee is that for each of these
potential or concerns related to adverse effects of
muraglitazar, that is to say fluid and el ectrol yte
nmet abol i sm cardiac effects, hepatic effects and
nmuscl e effects--1 want you to answer the follow ng
question, with an understandi ng of the sponsor's
intent and commitnent, as they stated in their
presentation, to continue formal investigations of
muragl i tazar, including an eventual norbidity and
nortality trial which, as they nentioned, is stil
in the planning stage and awaits the results of two
i mportant | andmark studies, one with pioglitazone
and one with fenofibrate, for its final design, at
this point, based upon what has been presented and
what you have read on the preclinical results and
on the clinical trial results, is there sufficient
information at this point to assess risk versus
benefit? Sufficient information on these topics to

integrate it into your assessnment of risk and
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benefit?

Does anybody have any questions as to what
I am asking there or can we nove forward?

[ No response]

Qovi ously, question four is the big one.
Dr. Vatts?

DR WATTS: Well, we will go through the
questions. Cathy, would you go back to nunber one,
pl ease? We will start at my left of the table with
Dr. Follmann. We will go through the questions
poi nt by point and yes or no is fine. |If you have
addi ti onal comments or explanation, please feel
free to ask them

So, do the efficacy findings with Pargluva
2.5 and 5 ng daily support use for the proposed
indications in the treatnent of inhaled insulin as
nmonot her apy?

DR. FOLLMANN:  Yes.

WOCLF:  Yes.
CAPRIO  Yes.

LELLOCK: Yes.

3 5 3 3

CUNNI NGHAM  Yes.
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ACKI :  Yes.
BURMAN: Yes.

VWATTS: Yes.

S I

LEVI TSKY:  Yes.

2

WATTS: For comnbi nation therapy in
patients not adequately controlled on netformn or
sul fonylurea alone? W will start with Dr.

Levi tsky and go the other way.

LEVI TSKY:  Yes.

WATTS:  Yes.

BURVAN:  Yes.

ACKI :  Yes.

LELLOCK:  Yes.

T 5 3 3 33

CAPRI O Yes.

3

WOOLF: Yes, but | am concerned about
the conbination of the drug with sul fonylurea and
the excess nortality.

DR. WATTS: We will need sone people to
turn off their mcrophones so Dr. Cunni ngham can
vote.

DR. CUNNINGHAM | think | lost my voice.

I would say yes but | also have sonme concerns that
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I am going to bring up later

DR. WATTS: Do you want to bring themup
now or is it covered in the later points?

DR CUNNINGHAM It is covered |ater but |
just didn't want to sound too enthusiastic.

[ Laught er]

DR WATTS: 1.(b), is there adequate
evi dence that Pargluva 1.5 ng daily is effective
for the proposed indication?

LCDR GROUPE: Dr. Follmann didn't vote

DR. FOLLMANN: | was going to vote yes.

DR. WATTS: Thank you. We will start with
you again this tinme so we don't mss you. Is there
adequat e evidence that Pargluva 1.5 ng daily is
effective for the proposed indications?

Let me nodify that nyself. Let me say "is

there evidence that," and we can conme back if you
want and add "adequate."

DR, ORLOFF: | amsorry on this one. This
was an oversight on ny part or on our part. It was

obvi ously only studi ed as nonot herapy so why don't

you just answer it as nonot herapy?
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DR WATTS: Mbnotherapy, and is it okay to

say "evidence" rather than "adequate?"
DR ORLOFF: Sure.
DR WATTS: Ckay. Dr. Foll mann?

DR. FOLLMANN: So, this has only been

study in the dose-ranging study, and in that study

it is inportant to renenber that this was not

really a study of 1.5. It was a strategy to start
at a dose of 1.5, increasing to a higher dose if
necessary. In that study | think about 30 percent
of the people ended up on a higher dose. So, for
that reason, and al so because it is not clear to ne

what the effect of this drug would be in terns of

Alc because it hasn't been studied, in ny mnd,

adequately | would say, no, there is not adequate

evi dence.
DR. WOOLF: No.
DR. CAPRIO No
MS. LELLOCK:  No.

DR. CUNNI NGHAM No. It |ooked to ne |ike

only 175 people actually conpleted on that dose of

drug in that short time so no.
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DR AOGKI: No.

DR BURMAN. No

DR. WATTS: The way | phrased the question
was so | could say yes. | think there is evidence
that it is effective but it is not adequate
evi dence.

[ Laught er]

DR LEVI TSKY: You took the words out of
my nout h, evidence but not adequate.

DR. WATTS: M ne was yes for the way |
rephrased the question. So there is, in ny view,
evi dence but it is not adequate evidence.

DR LEVITSKY: Evidence, not adequate
evi dence. So, yes to the evidence question

DR. WATTS: Questions now on safety and we
will start with Dr. Levitsky.

LCDR GROUPE: |Is he rewording that or
changing it?

DR WATTS: Dr. Oloff, do you want to
reword the question or was that just to help us
under st and question two?

DR ORLOFF: | will explain one nore tine.
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In answering the question that asks whether, at
this time, with an understanding that studies wll
continue, including a norbidity and nortality trial
down the line, do you have enough information on
these issues frompreclinical and clinical to
integrate it into a risk/benefit assessnent?

DR WATTS: W will go through each of
t hese conponents, and these are for the doses for
whi ch approval is being sought, 2.5 ng and 5 ny
doses. Do you have enough information, Dr.
Levitsky, to integrate the information on fluid and
el ectrol yte netabolisnf

DR, LEVI TSKY: Yes.

DR WATTS: Yes.

DR. BURMAN:  Yes.

DR ACKI: Yes.

MS. CUNNI NGHAM  Just to change the scene,
no, and I can't deal with a pronissory note of what
the future is going to bring so | have to deal with
the here and now and say no.

MS. LELLCOCK:  Yes.

DR CAPRI O vyes.
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DR WOOLF: Yes.

DR. FOLLMANN:  No.

DR WATTS: Second is cardiac effects
Dr. Follmann, we will start with you

DR FOLLMANN: W discussed this a bit
earlier in the day and | amreally of two m nds
about this. Part of nme says, you know, there is a
smal | signal here perhaps and the other part of ne
says that these are really small nunbers. [If we
were doing an events trial where this was a
predefi ned endpoi nt, cardiovascul ar events,
cardi ovascul ar death, we woul d be about one-tenth
or so through the study and the evidence we see so
far would not raise an eyebrow. Nonetheless, | am
going to vote no on this.

DR WATTS: Dr. Wolf?

DR. WOOLF: No.

DR CAPRI O  Yes.

MS. LELLCCK:  Yes.

DR CUNNINGHAM No, | think the data are
very equi vocal and because there is a sing of risk

I think we have to vote no.
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DR ACKI: Yes.

DR BURMAN:  No.

DR. WATTS: | say yes. | think the
nunbers were small. | think the anal yses are
difficult for ne to conpletely reconcile, partly
because they are small nunbers and partly because
some are based on nunbers and some are based on
exposure. | think the sponsor has sufficient plan
to address this in the future.

DR LEVITSKY: | am having troubl e dealing
with the caveat that was added to this question
bef orehand. Looking at the informati on we have
now, the answer is no. |If the question is
rephrased as do you think the risks are | ow enough
that we could allowthis to go on as long as the
sponsor was planning this long-termlarger trial,
my answer night be yes.

DR. WATTS: | think the intent of all the
danci ng around the question was to phrase it the
way you just did. So, you would vote yes?

DR. LEVITSKY: Are the risks | ow enough

now, although there seemto be risks? VYes.

file:////[Tiffanie/c/Dummy/0909ENDO.TXT (224 of 245) [9/20/2005 3:49:41 PM]

224



file://1/ITiffanie/c/Dummy/0909ENDO.TXT

DR. WATTS: Anyone like to re-vote?
DR WOOLF: Using Dr. Levitsky's

clarification, I will change ny vote.

DR FOLLMANN: | would too if the question

is if there is sufficient evidence, not a large
events driven study, | would say yes.

DR BURMAN: Sane for ne.

DR. WATTS:. Let's go around again then.

Dr. Ryder, | don't mean to ignore you but if you

have questions at any point just wave in ny

direction. So, revision of question two, which is,

is there enough information and plans to gather
nmore in the future to nove forward with approval

based on the current know edge? Dr. Foll mann?

DR. FOLLMANN:  Yes, enough to |launch a new

trial.
WOCLF: Yes.

CAPRI O Yes.

5 3 3

LELLOCK:  Yes.

DR CUNNINGHAM  No, | still think it

too equivocal and the signs of risk are too great,

and the public that woul d be exposed to this may be
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much sicker. Yes,

there would be a trial going on

but the entire public would be exposed to the drug

while the trial was going on and their risks night

be actually higher than for the people who are in

the trials here.
DR AXKI: Yes.
DR BURMAN:  Yes.
DR WATTS: Yes.
DR. LEVI TSKY: Yes,

DR WATTS:

Thank you, Dr.

as before.

Levi tsky, for

your clarification. For hepatic effects? Dr.

Levitsky, we will start with you.

DR LEVI TSKY: Yes.

VATTS: Yes.

BURMAN: Yes.

AKI : Yes.

LELLOCK: Yes.

CAPRIO  Yes.

WOCLF: Yes.

FOLLMANN: Yes.

3335 DI DD

WATTS: And for

CUNNI NGHAM Yes.

muscl e effects? Dr.
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Fol | mann?

FOLLMANN:  Yes.
WOCLF:  Yes.
CAPRI O  Yes.
LELLOCK:  Yes.
CUNNI NGHAM  Yes.
ACKI :  Yes.
BURVAN:  Yes.

VWATTS: Yes.

3 33353 D D

LEVI TSKY:  Yes.

2

WATTS: Question three, are there
patients for whomtreatnent with Pargluva 2.5 and 5
ng daily poses particular safety concerns?

DR ORLCFF: Dr. Watts, these are issues
for discussion.

DR WATTS: Yes.

DR ORLCFF: So we don't need a vote.

DR. WATTS: Oh, | see. Okay, no vote. |
was going to say that could be a yes or no but that
i s probably not what we want.

[ Laught er]

Way don't we go though in order rather
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than free-rangi ng discussion? So, Dr. Levitsky,
are there patients that you see where these doses
woul d pose particul ar safety concerns?

DR LEVITSKY: Wwell, let nme tell everyone
one of those anecdotes that no one wants to hear
My 92 year-old father, an ex-physician, devel oped
m | d hyperglycemi a and his general physician put
hi m on one of those other drugs that is approved
after he had al ready devel oped ederma with an al pha
bl ocker. | went and visited him and ny
step-nother said, "his legs are so big | can't
believe it." He was out of breath and had gai ned
20 I bs and was full of edema. Those are,
unfortunately, the people out there who do start
patients on these drugs. | thought that it was a
very inappropriate thing even though | ama
pedi atrician. W stopped the drug and i medi ately
the edema went away.

So, the issue is yes, there are people for
whom treat ment provides specific safety concerns,
and t hose people, unfortunately, may not be

prot ected because of decision-nmaki ng which is not
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al ways correct on the outside. Yes, there are.

DR. WATTS: Dr. Burnman?

DR. BURMAN:. There are certainly multiple
concerns that have been brought up in all the
present ati ons--people with known cardi ovascul ar
di sease, heart di sease and not even raising the
i ssue of bl adder cancer. Those are issues that
mght limt the use.

DR WATTS: Dr. Aoki?

DR ACKI: | think the primary concern is
patients with a history of coronary artery disease
with or without a history of congestive heart
failure. In ny practice | have started the TZDs at
a very low level, with very close nonitoring, and
require that the patient have a scale and if they
gain nore than five pounds within a two-week period
they are to call me for advice in terns of whether
I should terminate the nedication. | think the
same woul d be true for this group. Wether or not
there is a known history of congestive heart
failure, | think we should just nmake a standard--|I

think a reasonable increase is a five-pound wei ght
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gain in a two-week period--that a red flag is
rai sed and you should really reconsi der whether or
not that person should be on a TZD or nuraglitazar.
So, with that caveat--I have nmany patients in whom
I have actually termi nated TZDs for that reason
because they just retained too much fluid. So,
think there are sinple safeguards that one can put
in place that allow you to treat patients with CAD
and with a history of well conpensated CHF.

DR. CUNNINGHAM | think | would agree
that the sane patients, all the ones who were
excluded fromthese trials, would be people for
whom you m ght have concerns. | amalso worried
about the clinicians who don't ever get to these
educati on programs and who don't follow the
patients as wonderfully as the people speaking here
do.

DR. WATTS: Ms. Lell ock?

MB. LELLOCK: | definitely think there are
concerns about people who have previous heart
di sease. My famly has heart disease so | would

definitely be concerned about starting somebody on
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that particular drug. So, | think that there
shoul d be safeguards set up

DR. CAPRIO | don't have nuch to add

DR WOCOLF: | would be concerned. You
know, there was a list of patients who devel oped
probl ems. There were five or six itens on that
list of previous heart disease, edenm,
hypertension. | would be concerned about all those
fol ks and, as a corollary, | probably woul dn't
start anybody who had those on this drug at any
dose and if | was at all unsure, | would certainly
start themat the 2.5 ng dose.

DR FOLLMANN:  Virtually no Cass | and
Class |l heart failure patients have been studied
so | don't think they should be using this.

DR. WATTS: | think that was the point
made earlier. This question raises, to nme, what
seens |ike a Catch-22, that this drug is being
brought forward as a way of reducing cardiovascul ar
mortality through dual nechani sns of action and the
patients who are highest risk for cardiovascul ar

nortality don't seemto do very well with the drug.

file:////[Tiffanie/c/Dummy/0909ENDO.TXT (231 of 245) [9/20/2005 3:49:41 PM]

231



file://1/ITiffanie/c/Dummy/0909ENDO.TXT

So, | think that is going to have to be | ooked at
critically in the ongoing safety studies. | think
that may have dealt with the issue of patients for
whom a | ower starting dose of the drug should be
used. So, are there any additional points to be
made about that?

DR ACKI: A quick question, can you use a
pill cutter to cut the 1.5 in half without changing
its pharmacoki netics or pharnmacodynani cs?

DR WATTS: Anyone fromthe sponsor know
what happens with a pill cutter?

DR AXXI: | mean, if we can't have the
1.5 we can have the 1.25

DR FIEDOREK: No, | don't believe that
that is going to be a possibility.

DR AXXI: It is not scored?

DR. FI EDOREK:  No.

DR. WATTS: M sense fromthe discussion
is that patients who are at risk but not seriously
at risk mght be started on a | ow dose, the | ow
dose being 2.5, given what is being asked for

appr oval
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W will open this just to general coments

because there are concerns about cardi ovascul ar

ef fects beyond those based on the expected

mechani sm of action, that being fluid retention and

edema. |s there any reason to think that there
m ght be ot her negative cardiovascul ar effects?

Dr. Wol f?

DR. WOOLF: As weak as the signal is and
as small as the nunber is, it seens that the excess
nortality, cardiovascular nortality, is related to

those patients who are in the sulfonylurea trial

That woul d make me very leery until we have the
results of the outcones trial to use that
conbi nati on.

DR. WATTS: Oher comrents?

DR CUNNINGHAM | think with metformn
too there is a concern. Wth sul fonylurea one had
events; metformn had the deaths | think and the

other one had the events. | think events are going

to lead to death sooner or later so | think it

probl em

I also think there is a real problemhere
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wi th doing studies and explaining away the results.
If you do a study and you get a result that is
significant | don't think you should really be

all owed to say, yes, but that was because. Wat is
the point of doing the studies if you don't
actually attend to the significance of the results
that you get? | think it really calls for a need
for further study.

DR. WATTS: Just to clarify your coment
for me, I amnot aware that any of these nortality
figures were statistically significant for any of
the studies. | nean, what we are |looking at is a
pooling froma nunber of different studies.

DR. CUNNI NGHAM  Yes, it was three pooled
but they were all conbination studies. It was page
13 that got handed out.

DR WATTS: | amnot sure | understand
your comment about if you are going to do a study
expl ai ning away the data because | don't get a
sense that any of what we have seen has been
expl ai ned away. | think we are just trying to

under st and sonme post hoc anal yses.
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Any ot her comments on cardi ovascul ar
i ssues or any additional concerns about the
carcinogenicity data, particularly the bl adder
cancer? Any concern that that applies to human
risk?

DR. BURMAN: | think there is a slight
concern, as Dr. Lurie nentioned as well, but it
didn't seemto be borne out in the nonkey studies.

DR. EL HAGE: If | could comment, the same
caveat applies to the nonkey studies as applies to
clinical studies. You have to do seven-year,
ten-year monkey carcinogenicity studies to be able
to see tunor findings. The fact that we didn't see
hyperplasia is reassuring but it is not an
assessnent of carcinogenicity.

DR. WATTS: Are there any other issues
that panelists of FDA would like us to address
before we get to the final question?

DR. ACKI: | have one quick question. |
would Iike to direct it to the sponsor. |Is there
any data that suggests that either netformn or

gl yburide increases or decreases gl ucose oxidation
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in the heart?

DR FIEDOREK: | will let Dr. DeFronzo
answer that.

DR DEFRONZO  There are no data that have
| ooked at that. There are data using PET scanning
that shows that insulin resistance that is in
peri pheral nuscle exists in the heart. To the
extent that nmetformin inproves insulin sensitivity
in muscle through the AVP ki nase system it is
possi bl e that you m ght see an effect in the heart
but there are no data that have examined this. |
do believe that there are studies that are ongoing
| ooking at TZDs and their effects on the heart.

The TZDs work through a mechanismthat is quite
different frommetformn. It drops FFA and

up-regul ates the insulin signaling system So, |
think there is nore reason to believe that you
woul d get nmore beneficial effects in the myocardi um
with the TZDs and perhaps pioglitazone. Those
studies are currently ongoing and there are not
data with netformn.

DR WATTS: Ms. Lellock?

file:////[Tiffanie/c/Dummy/0909ENDO.TXT (236 of 245) [9/20/2005 3:49:42 PM]



file://1/ITiffanie/c/Dummy/0909ENDO.TXT

MS. LELLOCK: | amhere as a patient
representative and | ama parent of two diabetic
young adults. Over the years | have heard all we
need to do is |ower the Alc; |ower the Alc; | ower
the Alc. That is your goal with diabetes. The
trial where the drug has shown that it can do
that--1 have a sister now who has type 2 diabetes
and her Alc is up. |If this works for her, then
believe that we can all be happy about that because
I think untreated we are headi ng down the sane path
as, you know, bad cardiovascul ar synptons and so
forth. So, | think as long as we can | ower the
Alc--with the DCCT trials that was the goal

DR WATTS: Thank you. Dr. Meyer?

DR. MEYER  Thank you. You asked whet her
there are other things we mght want the committee
to discuss. | think between question 1(b) and
comrent 3(b)--we have sort of danced around this a
little bit, but I would just |like to hear conments
fromthe conmittee about the desirability of the
sponsor devel oping nore data and then marketing a

| ower dose, the 1.25 ng dose. | understood that
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nost folks didn't feel like there was sufficient
data existing to allow for that to go forward now,
but what is the desirability of the sponsor doing
so given their choice not to develop it to date?

DR ACKI: Well, | really like the idea of
studies with the 1.5 ng. |In particular, | would be
very interested in whether or not the 1.5 ng had
pancreatic beta cell preservation activity. |
could see this being used in maybe rel atively new
onset with type 2 diabetic patients. The only
question that | would have in that area would be
how much of this drug woul d be needed to acconplish
that preservation. |Is 1.5 adequate forever or do
you have to go up to 5 and 10, or whatever, to
preserve pancreatic beta cell function?

A second question woul d be what i npact
does it have on intracellular insulin resistance?
If 1.5 is sufficient--and this is ny gold standard,
does it increase glucose oxidation? The reason why
| asked that question before is that | ampretty
sure that the reason why you have increased

cardi ovascul ar norbidity and nortality in these
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individuals with nuraglitazar or with any drug, and
I think that was al so denpnstrated with netfornin
and gl yburide. There was increased norbidity in
the conbinati on as conpared to a single drug. |
wonder if, in fact, what we are dealing with is a
situation, diabetes, which results in decreased
gl ucose oxidation in the myocardi um and the net
result is that the nmyocardiumhas to use free fatty
acids. This is much nore demandi ng of oxygen than
glucose is. So, if you can decrease insulin
resi stance, and Schul man at Yal e has suggested that
if you can decrease free fatty acid netabolites
within the cells that the high free fatty acid
concentrations or internmediates intracellularly are
directly correlated to insulin resistance, then
think 1.5 ng of nuraglitazar can reduce that by
what ever net hod, decrease free fatty acid | evels,
it would be a very strong reason for pursuing that.

DR WATTS: Dr. Foll mann?
DR FOLLMANN: | guess one thing | have
been struggling with when | have been thinking

about this drug is the fact that it is a new class
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of drugs. So, based on a lot of history, use of
Alc and lipid profile as surrogates for outcones in
di abetics, and it is based on a long history, this
drug has a very favorable profile in terns of those
surrogate endpoints or outconmes. But it is
important to renmenber that a surrogate really needs
to be reevaluated within each new cl ass of drugs.

If this were not nuraglitazar but, say, inhaled
insulin or something that we were | ooking at today
and it had the sane profile, we would be nore
inclined I think to discount the signals that we
see in terms of adverse events. This is a new
class of drugs. So, part of nme wonders whet her we
should re-think or at |east examine nore carefully
the i ssue of whether these paranmeters are good
surrogates within this class of drugs. For that
reason, you know, | |ook forward to the outcones
trials which should shed Iight on that issue.

DR WATTS: O her coments about | ower
dose, a 1.5 ng dose?

DR. WOOLF: | think having nore choices is

better than having fewer choices, and having
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pati ents who m ght be concerned about having sone
side effects and fluid retention, having a | ower
dose with presumably a | ower incidence of fluid
retention and congestive failure would be a good
place to go. You are certainly not |osing
anything. |[If you don't get the desired inprovenent
in henogl obin Alc or lipids and the patient is
tolerating that dose you can escal ate the dose. W
do that all the tine.

DR WATTS: | think it would be useful
W had the slide we were shown, that 40 percent of
patients on 1.5 ng made it to goal. W don't know
what the placebo group woul d have done but that 40
percent to goal |ooks pretty good. Dr. Wolf?

DR. WOOLF: From anot her standpoint, there
are 13 doses of Ferrin hornone replacenent. W
have a wealth of ability to escal ate that drug,
per haps even too nmuch. So, having a drug in
anot her di sease where we have sone options | think
woul d be wort hwhil e.

DR. WATTS: Ready for the final question?

Question 4(a) is should Pargluva be approved for
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the proposed indication as nonot herapy? Dr.
Fol | mann?
FOLLMANN:  No.
WOCLF:  Yes.
CAPRIO  Yes.
LELLOCK:  Yes.
CUNNI NGHAM  Yes.
AOKI :  Yes.
BURMAN:  Yes.

WATTS: Yes.

T 3 3 3 353D 3

LEVI TSKY: Yes.

3

WATTS: Perhaps | should wite down
(b) into the different conbinations just to see if
there are specific concern about use in conbination
with the different agents. So, | will take the
prerogative. Should it be approved for conbination
use with nmetformn? Dr. Levitsky?

DR. LEVITSKY: | amglad | got that one
first. | feel reasonably confortable with that one
i n saying yes.

DR. WATTS: Comment on special doses or

speci al popul ati ons or any additional infornmation
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that is needed.

DR LEVITSKY: As we have di scussed
bef orehand, | think that the patients who have
heart di sease who are at risk for edema for other
reasons need to be carefully watched, and perhaps
shoul d not be considered for this drug
conbi nation--with this drug in general.

DR. WATTS: | would say yes, with the sane
concerns as Dr. Levitsky.

DR BURMAN: | al so have the sane
concerns. | amvery concerned about the

cardi ovascul ar death but for this agent | would say

yes.

DR AXKI: Yes.

DR. CUNNI NGHAM  No.

MS. LELLCCK:  Yes.

DR CAPRIO Yes, and | have the sane
concer n.

DR. WOOLF: Yes, but suddenly a light bulb
went off. There is alimtation. W don't use
metformn in patients with mniml renal

sufficiency. | do not believe that this drug
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causes renal insufficiency but that is sonething
that is going to need to be nonitored | think nore

than casually. Wth that caveat, ny answer is yes.

DR FOLLMANN:  No.

DR. WATTS: Should this drug be approved

for use in conbination with sulfonylureas? Again,

speci al popul ati ons or concerns, Dr. Foll mann?

DR. FOLLMANN:  No.

DR. WOCOLF: NO

DR CAPRIOC  No

MS. LELLOCK:  No.

DR. CUNNI NGHAM  No.

DR ACKI: Yes.

DR BURMAN:  No.

DR, WATTS: Yes.

DR LEVITSKY: Well, this is so difficult

because if we say no then this drug will never

adequately tested standard sul fonylureas in |arge
enough nunbers to know whet her the cardi ovascul ar
indication is a problem Yet, we do put people at
risk if we say yes. So, | will say no but | do

hope that a larger study will be done, very
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carefully controll ed

DR. WATTS: O her questions or issues for
the conmittee? Dr. Wolf?

DR, WOOLF: Picking up on Dr. Levitsky's
point, | would hope that when the outcone tria
gets launched there will be a conbination armwth
sul fonyl urea

DR LEVITSKY: | wasn't clear whether this
was a real outcone trial or an observationa
outcone trial. |If it is a true outcone trial, that
is great. But if it is sinply a registry that is
not going to help very nuch. |Is it clear that it
is atrial and not a registry?

DR FIEDOREK: It will be a registry,

which is one study, and then there will be another
control

DR. WATTS: | want to thank the presenters
and thank the panel. W will adjourn the neeting.

[ Wher eupon, at 2:00 p.m, the proceedings

wer e adj our ned. ]
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