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PROCEEDI NGS
(8:30 a.m)

DR BORER: 1'd like to wel cone you and begin
the 95th neeting of the Cardi ovascul ar and Renal Drugs
Advi sory Conmittee of the FDA

Before we begin the formal presentations, we'll
hear the conflict of interest statement by Jainme Henriquez,
t he Executive Secretary of the commttee.

MR. HENRI QUEZ: The conflict of interest
statenent. The followi ng announcenent addresses the issue
of conflict of interest with regard to this neeting and is
made a part of the record to preclude even the appearance
of such at this neeting.

Based on the submtted agenda for the neeting
and all the financial interests reported by the commttee
participants, it has been determned that all interests in
firms regulated by the Center for Drug Eval uation and
Research present no potential for an appearance of conflict
of interest at this nmeeting with the foll ow ng exceptions.

In accordance with 18 U S.C. 208(b)(3), a ful
wai ver has been granted to Dr. JoAnne Lindenfeld for her
unrel ated consulting for one of the sponsors. She received
| ess than $10,000 a year. And to Dr. Alan Hirsch for
unrel ated speaking for the sponsor. He received between

$5, 000 and $10, 000 a year.
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A copy of the waiver statenents may be obtai ned
by submtting a witten request to the agency's Freedom of
I nformation O fice, room 12A-30 in the Parkl awn Buil di ng.

In the event that the discussions involve any
ot her products or firns not already on the agenda for which
FDA participants have a financial interest, the
partici pants are aware of the need to exclude thensel ves
from such invol venent and their exclusion will be noted for
t he record.

Wth respect to all other participants, we ask
in the interest of fairness that they address any current
or previous financial involvenment with any firnms whose
products they may wi sh to comment upon.

DR. BORER: Thank you.

We'll begin then. This norning we're going to
consider an NDA related to irbesartan, Avapro, for the
treatment of patients with hypertension and type 2 diabetic
renal disease. | think the presentation will be introduced

by Dr. Daniels.

DR. DANI ELS: Thank you and good nor ni ng,
menbers of the advisory panel. [It's a pleasure to be here
today to discuss information about Avapro and its use in

the treatnment of type 2 diabetic renal disease. |'mBrian
Dani els, the Vice President for the Pharnmnaceuti cal Research

Institute at Bristol-Mers Squibb.
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Briefly et me review our agenda and speakers.
After ny introduction, Dr. Ed Lewi s, a Miehrcke Professor

of Nephropathy and Director of the Nephropathy Section at
the Rush Medical College, will present inportant background
information on type 2 diabetic nephropathy with an enphasis
on the endpoints used in our renal studies. Dr. Lewi s was
a principal investigator for the |IDNT study.

Then Dr. Melisa Cooper, a nephrologist and a
vice president in the Pharnaceutical Research Institute at
Bristol-Mers Squibb, will give the efficacy and safety
data for | DNT.

Then Hans-Henri k Parving, Professor and Chief
Physician at the Steno Di abetes Center, Denmark, will
present the efficacy and safety data for IRVA 2. Dr.
Parving was an investigator for the IRVA 2 trial.

Finally, Dr. Lewis will then return to discuss
the overall risk-benefit profile of irbesartan in the
treatment of type 2 diabetic renal disease.

W have sone additional consultants that the
panel can use to answer their questions. Dr. Julia Breyer
Lewis is a Professor of Medicine at Vanderbilt University.

Dr. Lloyd Fisher is a Professor Eneritus in biostatistics
at the University of Washington, and Dr. Marc Pfeffer is a
Prof essor of Medicine in the Cardi ovascul ar Division at

Bri gham and Wonen's Hospital. Al three were involved with



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

t he conduct of the IDNT trial.

Just to rem nd everyone that Avapro is an
angiotensin Il receptor blocker, active at the ATl receptor
subtype. It's current indication is for the treatnent of
hypertension. |It's available in over 79 countries, with
over 3.6 mllion patient-years of experience worl dw de.
It's recomended starting dose for hypertension is 150
mlligrams daily with a maxi num dose of 300 mlligramns
daily.

Two conpl enentary trials constitute the Avapro
devel opnment programin type 2 diabetic renal disease.

Toget her they studi ed over 2,300 patients along the
continuum of type 2 diabetic renal disease. These trials
wer e designed as specific renal studies using endpoints
appropriate for the severity of renal disease being

i nvesti gat ed.

The irbesartan diabetic nephropathy trial, or
| DNT, investigated renoprotection in 1,715 hypertensive
patients with type 2 diabetic nephropathy, defined as overt
proteinuria. |Irbesartan mcroal buminuria in type 2
di abetic subjects, or IRVA 2, studied 590 hypertensive
patients at an earlier point along their disease continuum
specifically those patients with m croal bum nuri a.

The proposed indication for Avapro for patients

wi th hypertension and type 2 diabetic renal disease:
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10
Avapro is indicated for the treatnent of type 2 diabetic
renal disease.

Now | would like to introduce Dr. Ed Lewi s who
will give inportant information on the background of type 2
di abetic renal disease. Dr. Lew s?

DR. EDMUND LEWS: Thank you. Good norning.

Type 2 di abetic nephropathy is a grow ng
probl em wor |l dwi de. Type 2 di abetes is epiden c and
approximately 40 percent of patients with type 2 di abetes
wi |l get nephropathy. Currently approximtely 45 percent
of patients entering our dialysis transplantation prograns
in this country are entering with the primary di agnosis of
di abeti c nephropathy, and the cost of this is enornous.

The natural history of type 2 diabetic
nephr opat hy does not differ greatly fromthat of type 1
and that is that there is an inexorable progression from
early nephropathy to overt nephropathy w th progressive
structural and functional changes which ultimately lead to
a decrease in the glonerular filtration rate and end- stage
renal disease.

Virtually all patients with type 2 diabetic
nephr opat hy have hypertension. One difference between the
course -- and there are many differences in terns of the
patient populations -- of the patient with type 2 diabetic

nephropat hy as opposed to type 1 diabetic nephropathy is
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that there is cardiovascular norbidity and nortality
t hroughout the course which represents a second system
i nvol ved, a conpeting endpoint, which has to be taken into
consideration in the design of any trial.

We can define renal failure as a decrease in
the ability of the kidney to carry out its primary function
of filtering inpurities in the blood, and this is neasured
by neasuring either the glonerular filtration rate, the
creatini ne cl earance being one approxi mation of that, or
evi dence of the retention of filterable nol ecul es,
particularly creatinine.

As you know, the creatinine clearance
represents the estimation of the amount of bl ood cleared of
a nolecule in a unit tinme, so that the nunerator in the
formula is the concentration of that substance, creatinine,
in the blood and the volune of urine per unit time, and the
denom nator is the serumcreatinine so that when one plots
the cl earance of creatinine against the serum creatinine,
you have a hyperbolic function.

Now, creatinine neasures the gl omerul ar
filtration rate because it is freely filtered and it is not
reabsorbed by the kidney. However, there is sone secretion
of creatinine so that it is not an ideal neasure, but it is
clinically the nost conveni ent nmeasure of the gl onerul ar

filtration rate. The ideal neasure is a nolecule that is
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12
not secreted at all.

G ven the fact that we have a hyperbolic
function, it's inportant to note that whenever the serum
creatini ne doubles along this curve, the creatinine
cl earance halves. Early then in the course of renal
di sease, a relatively large change in creatinine clearance
is associated with a relatively small change in the serum
creatinine. However, doubling nmeans hal ving of the
cl earance. Late in the curve, relatively small changes in
cl earance are associated with |arge changes in the serum
creatinine because it's a hyperbolic function.

So, in designing a trial, the goal is to have
an entry criterion where patients enter in an area where
changes in the glomerular filtration rate are reflected by
readi |y nmeasurabl e changes in the serum Later in the
course of renal disease, small changes cause | arge changes
in the serumcreatinine, and so again in the design of a
clinical trial, we're |looking at the changes here being
reflective of the phenonenon that we are neasuring.

A nunber of years ago, we, the collaborative
study group, carried out the study of ACE inhibition with
captopril in type 1 diabetic nephropathy, and we used, as
an endpoint in that study, doubling of serumcreatinine,
meani ng halving of the glonmerular filtration rate relative

to the baseline. Wen we conpared the doubling of
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creatinine to the clearances in those patients who had
doubl ed, we | ooked at iothal amate cl earance and creati nine
cl earance. Now, iothal amate happens to be a nol ecul e that
is ideal for measuring the glonerular filtration rate. It
is freely filtered. It is not reabsorbed and it is not
secreted. As you can see, anong the patients who doubl ed
their creatinine in that study, there was at |east a
hal ving of the glonerular filtration rate. So, we felt
that that justified our use of doubling of serumcreatinine
for that definition of halving of the glonerular filtration
rate.

End- stage renal disease is the clinica
requi renent for renal replacenent therapy. The Medicare
definition of end-stage renal disease for patients with
di abetic nephropathy is a serumcreatinine of greater than
6 or a creatinine clearance of |ess than 15 nls per m nute,
so that in order to use an objective definition and get
away fromvariances in practice of nephrology in terns of
the use of dialysis in patients with kidney disease. The
objective definition of end-stage renal disease is taken as
the federal Medicare definition of serumcreatinine of
greater than 6, and that again comes into the design of the
study that you'll be hearing today.

This relationship then between the creatinine

cl earance and the serumcreatinine actually defines renal
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function. Creatinine paraneters are not surrogates; they
are not substitutes. The creatinine paraneters define the
ability of the kidney to filter the bl ood.

To reflect further on the type 1 diabetic
nephropathy trial which preceded our type 2 diabetic
nephropathy trial, when we | ooked at the so-called hard
endpoi nts of death, dialysis, or transplantation in the
captopril trial of type 1 diabetic nephropathy patients,
there was a risk reduction of 50 percent for that endpoint
anong the patients who received captopril as opposed to
pl acebo.

Wen we | ooked at the Kapl an-Meier curve for
doubling of serumcreatinine, we had the sane risk
reducti on and approxi mately the sane curve. And the reason
for that is that the nedian tine froma hal ving of the
glonerular filtration rate to end-stage renal disease was
only 9 nonths so that a halving of the baseline gl omerul ar

filtration rate in diabetic nephropathy, with its

i nexorabl e downhill course, is a very inportant ml estone.
And as you will see, this is true in the type 2 patients
as well. And that explains why a doubling of serum

creatinine correlated so well with the hard endpoints in
t he previous study.
Now, | want to rem nd you about the structure

of the glonerular filter because what we're really studying
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is the function of the glonmerular filter. What this
graphic shows is that the glonerular capillary bed --
gl onerul ar capillaries having three |ayers basically,
endot helial cell, basenment nenbrane, and epithelial cells,
so the filtration is going on here -- and it is built on an
architectural structure of connective tissue which is
known, here in pink, as the glonerul ar nmesangi um

Now, in a normal glonerulus, the black here is
silver staining of the glonerular basenent nenbrane, and
you can see these beautiful, graceful basenment nenbranes of
the capillary | oops, and one can barely see the
architectural structure on which these glonmerular capillary
| oops lie.

This is the face of the eneny for a
nephrol ogi st. This happens to be froma biopsy that was
taken during a pilot trial that the coll aborative study
group did prior to the irbesartan diabetic nephropathy
trial that you'll be hearing about. 1In this pilot trial,
we utilized entry criteria which approxi mated those which
are used for the IDNT, and we did renal biopsies on these
patients with type 2 diabetic nephropathy in order to
determ ne the nature of the glomerular |esion which we
woul d be studyi ng.

This is quite typical of what we found. As you

can see, typical of diabetic nephropathy, there is a marked
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increase in the connective tissue of the gl omerul ar
mesangium and it is the progression of that connective
ti ssue which leads to scarring and obliteration of the
gl onerul ar capillaries which is ultinmately responsible for
renal failure in diabetic nephropathy.

In this case, as is true in the average case
entering the IDNT, the patient had al ready | ost 50 percent
of their renal function so that in the irbesartan diabetic
nephropathy trial, what we have are patients who have this
advanced abnornmality and what we're trying to do is prevent
further progression of that abnormality.

In the design of a therapeutic program given
t he goal of preventing progression of the established
| esion, it would seem appropriate to not only try to tel
doctors to try to prevent progression of that |esion, but
it would appear appropriate to tell doctors to treat a
patient so that they can prevent this advanced | esion from
ever occurring. And for that reason, it is logical to
study early diabetic nephropathy to see whether you can, in
fact, tell a physician that they can treat a patient to
prevent them from going on to advanced di sease.

Now, there are a nunber of abnormalities that
can be neasured in early diabetic nephropathy.

Structurally the abnormal connective tissue netabolism

whi ch occurs in diabetic nephropathy occurs very early so
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that there is marked thickening of the gl onmerul ar basenent
menbrane in patients who are biopsied very early with the
first evidences of diabetic nephropathy and there is
expansi on of the gl omerul ar mesangi um which you saw. If
one wanted to | ook for the signal for connective tissue
nmet abol i sm say, nRNA for type IV collagen, you will find
an increase in the signal very early, and I'll show you
sone data about that.

Structurally, functionally the earliest
evi dence of diabetic nephropathy is an alteration in the
sel ective perneability characteristics of the gl onerul ar
capillary wall, which nmeans that the normal perneability
characteristics, which neans exclusion of the filtration of
macr onol ecul es, begins to be breached, and froma clinical
point of view, a reliable and reproduci ble way of neasuring
that is to nmeasure small anounts of al bum n which begin to
appear in the urine at the earliest stages of diabetic
nephr opat hy.

So, the first functional alterations are
associated with increased filtration of al bumn, and sone
of that is reabsorbed by the renal tubules. That which is
not reabsorbed is excreted in the urine, and that is
referred to by the term m croal bum nuri a.

Now, m croal buminuria is defined as a urinary

excretion of abnormal quantities of urine, nore than 20
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m crogranms per mnute, which is approximately 30 m|ligrans
per 24 hours, and | ess than 200 m crograns per m nute,
which is approximtely 300 mlligrans per day.

Now, the reason for the upper limt is it is
somewhat artificial but it is the borderline between
m croal bum nuria and the definition of overt proteinuria or
overt nephropathy. The reason that it's the borderline is
in fact that is where the routine clinical tests that
doctors use for proteinuria, the dip stick, turns positive.

So, if you want to find out whether there is an
abnormality in the selective perneability characteristics
of the glonerular capillary earlier, you have to do
specific tests for albumin. The clinical dip stick is
negative. So, that's what defines overt nephropathy.

This is froma biopsy of a patient who has very
early diabetic nephropathy and m croal bum nuria, and as you
can see, there is basenment nenbrane thickening here, but
there is a beginning of the increase in glonerular
mesangi al material which ultimately leads to the florid
| esion that you've al ready seen.

Most studies of mcroal buminuria or early
nephr opat hy have been done in type 1 patients for a variety
of reasons. 1'Il be glad to answer questions about that
| ater. However, it has been consistent to find thickening

of the glonerul ar basenment nenbrane of the order of
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magni tude simlar to patients who have overt nephropathy in
patients with early nephropathy, and there is a begi nning,
as you saw, of nesangi al expansion in these patients.

In a study carried out by Sharon Adl er, she
| ooked at normal patients who were living rel ated donors,
bi opsies fromnormal patients, biopsies frompatients with
di abet es who had normal al bum n excretion, neaning |ess
than 20 m crogranms per mnute, patients who had
m croal bum nuria, and patients with overt nephropathy. So,
as you can see, anong this group the serum creatinine wuld
naturally be normal in normals, it's nornmal in patients
wi th di abetes and no microal bumnuria, and it's normal in
patients with m croal bum nuri a because early in the course
of di abetes, you don't have changes in the ability of the
filter to function. O course, in overt nephropathy, the
creatinine is going up because your glonmerular filtration
rate is going down, as you see here. The al bum n excretion
rate in the mcroal buminuric patients is 56 and in overt
nephropat hy 4 grans.

And she neasured the glonerul ar coll agen nRNA
for type IV. As you can see, the signal in
m croal bum nuric patients is elevated the same as in overt
nephropat hy, so that the biochem cal abnormality for the
devel opnent and conti nuation of diabetic nephropathy is

there early, giving us good reason to intervene as early as
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possi bl e.

| f one were to study early diabetic nephropathy
then, it is not practical to study the structural
abnormalities which occur early. It would nean doing renal
bi opsi es on hundreds, if not thousands, of patients, and
these are not easy patients to biopsy. They are very
obese.

The functional abnormality of altered capillary
wal | permselectivity is what we are left with in order to
study early diabetic nephropathy. And as |'ve said, the
macr onol ecul e of clinical relevance which can be neasured
and is accurately neasured and reproduci bly nmeasured is
al bum n.

Now, the very quantity of microalbumnuria in a
study coul d be neasured and a concl usion nade fromthe
study, or a study can use as an endpoint the novenent from
the mcroal bum nuric state to the overt nephropathy state,
meani ng that the patient has crossed the border of 200
m crogranms per mnute. So, they have progressed.

The inmportance of that is that in this
progression of diabetic nephropathy, that's what happens.
Patients go fromsnmall anpbunts of albumnuria to clinically
overt proteinurial/albumnuria and then the gl omerul ar
filtration rate starts going down. You cannot get a

pati ent having decreased glonmerular filtration rate going
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to end-stage renal disease w thout them going through the
period of overt proteinuria. So, in the design of a trial
-- and the IRVA 2 trial is so designed -- what we are
| ooking for is an endpoint which accurately neasures the
nmovenent from m croal bum nuria to overt nephropathy.

The rationale for the clinical devel opnent
programthen was to determ ne whether inhibition of the
reni n-angi otensin systemis renoprotective in type 2
di abetic nephropathy just as it is in type 1 diabetic
nephropathy. And renoprotection is the termapplied to the
the effect of a drug in protecting the kidney from
progressive renal disease which is independent of other
system c effects that that drug m ght have such as bl ood
pressure | owering.

Now, there are several reasons why interruption
of the renin-angiotensin systemcould be renoprotective in
di abetic nephropathy. The glonerular capillary tuft is an
arteriole portal system neaning that the capillaries have
an arteriole feeder and an arteriole drains the capillary
tuft, so that the pressure within the glonerular capillary
tuft is under the control of changes in the two arterioles.

In a normal kidney, there is autoregul ati on of
the bl ood pressure within the capillaries, neaning that in
a normal person, if your blood pressure goes up, there is

constriction of the afferent arteriole so that the pressure
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within the glonmerular capillary tuft remains constant. In
the diabetic state, which has been directly nmeasured in
animals, but of course not directly neasured in humans,
there is deficiency of that autoregul ati on neani ng that any
el evation in the system c blood pressure is nore directly
transmtted to these capillaries and there is the
bar otrauma opportunity there. So, any drug that |owers the
system c bl ood pressure will |ower glonmerular capillary
tuft pressure because of this deficient autoregul ation.

More inmportantly in the diabetic state, there
is constriction of the efferent arteriole for reasons that
are not clear, and that is under the influence of
angiotensin Il. So, in the diabetic state, there is an
increase in glomerular capillary tuft pressure directly
measured by Dr. Brenner and associ ates many years ago
because of this increase in the tone of the draining
arteriole. So, inhibition of the renin-angiotensin system
at that level relieves that pressure and di m ni shes

bar ot r auma.

Furt hernore, abnormal matrix metabolism-- and
| " ve shown you hi stol ogi c exanples of that -- is under the
control of angiotensin Il nodul ation through TG beta which

controls collagen type IV netabolismin the kidney, as well
as ot her connective tissue proteins.

Lastly, there is an issue of whether increased
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anounts of protein trafficking through the kidney is
nephrotoxi c and angiotensin Il, in addition, does decrease
glonerular filtration of nmacronolecules. So, it is
possi bl e that a decrease in proteinuria traffic is also a
protective mechanism So, there is good reason to believe
that the therapeutic interruption of the renin-angi otensin
system can be renoprotective in this disease.

So, we will be presenting studies of early
di abeti c nephropathy, the IRVA 2 study, the goal of which
was to show whet her one could stabilize the perm
selectivity abnormality in the kidney so that the patient
did not go on to overt proteinuria and nephropathy and the
i rbesartan di abetic nephropathy trial which | ooked at the
t herapy of the advanced |lesion to see whether the
progressi on of advanced nephropathy coul d be inhibited.

The goal then of the irbesartan diabetic
nephropathy trial is to take patients whose substrate
gloneruli |ooked like this and prevent the progression of

thi s advanced | esi on.

Wth that, I'"mvery pleased to introduce Dr.
Mel i sa Cooper who will review with you the results of the
i rbesartan di abetic nephropathy trial. Thank you.

DR. BORER: Thank you very nuch, Dr. Lew s.

Bef ore Dr. Cooper begins, | want to determ ne
if there are any cormittee questions. W have sone new
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peopl e on the conmmittee and sone guests, so I'd like to set
sonme early ground rul es and make a statenent.

One of the over-arching i ssues we're facing
here -- and | think you ve outlined it really
extraordinarily for us -- is to determ ne what the drug may
do, once we hear the data, that causes clinical benefit,
makes a patient feel better or |ive |longer, versus what are
phar macol ogi cal effects, that is, what nmakes the tests | ook
better but may not have an inpact in a significant way on
maki ng the patient feel better or live longer. So, that's
an over-arching issue that we're going to have to consi der
because we really need to see sonme evidence of clinical
benefit, which we nay well.

Wth that in mnd and with that |ovely
presentation having been given, | want to ask if there are
guestions of Dr. Lewis, and |I'd like to structure that just
alittle bit. | want to begin with the commttee revi ewer,
JoAnne Lindenfeld, and then we have two nephrol ogi sts who
are ad hoc nenbers of the commttee today, Dr. Kopp and Dr.
Brem Dr. Kopp fromthe NIH and Dr. Brem from Rhode Isl and
Hospital. So, after JoAnne, I'd |like to hear fromthe two
nephrol ogi sts and then we can ask if anybody el se has any
guestions about the presentation of Dr. Lew s.

DR. LINDENFELD: 1'd like to echo that was a

| ovely presentation. Thank you.
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Just some questions | have about clarification.
One, could you tell us sonething about the progression of
renal disease in diabetics in blacks and Hi spani cs conpared
to whites?

DR. EDMUND LEWS: Yes. Well, of course, in
type 1 diabetic nephropathy, it's basically so few patients
fromthose ethnic groups that we don't know a | ot except
that the few patients who are black, African Anericans, who
have type 1 diabetic nephropathy do progress faster than
whi t es.

In type 2 diabetic nephropathy, overal
patients who are Hispanic certainly tend to have a nore
rapi d progression than patients who are white, and | think
that the relevant literature on this actually is Native
Anerican literature. It's the Pima Indian data because |
think genetically the Hi spanic problemfor type 2 diabetic
nephropathy is probably based there as far as we can tel
fromthe course of that disease. So, it occurs earlier in
patients who are Hispanic and it is certainly inexorably
progressi ve.

In terms of whether the absolute rate of
progression is worse, that is not entirely clear.

Refl ecting on the Pima Indian data, the rate of progression
of early, neaning mcroalbumnuria to overt proteinuria,

actual ly approxi nates the white popul ation and the rate of
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progression of the disease itself also mght be alittle
faster, but it also approximates the white popul ation. So,
it's a bigger health problem but in terns of what one can
expect fromthe course, other than its occurring earlier in
the life of a patient, the courses aren't that dissimlar.

Again, there's |ess information about African
Americans, but | think as a general statenent one can say
t hat ki dney di sease, not just diabetic kidney disease, but
hypertensive ki dney di sease and the |i ke, appears to be
nore progressive in the African American popul ati on and
nore refractory to any therapies.

DR. LI NDENFELD: So, to just follow up on that,
in a study that eval uates progression of renal disease, you
woul d |i ke to see those groups, blacks, Hispanics, be equal
in all treatnent groups.

DR. EDMUND LEWS: Well, | suppose that you
would i ke to see that, but the problemis that you have to
find these patients. | think it would be a nore accurate
reflection of what | would say is that in a study of type 2
di abetic nephropathy, it would be appropriate to nake every
effort to get mnority groups in the sanple. There's no

doubt about that.

To get parity | think would be extrenely
difficult. | think that as you will see in the |IDNT, when
you start tal king about nultinational studies and so forth,
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the representation, for exanple, anong the blacks in the
United States in that study was certainly equivalent to the
rel ati ve popul ati on of blacks and so forth, but then when
you start to get European involvenent, there are no bl acks.

So, it's harder to construct a study where you have parity
there. | don't know exactly how you would cone to that.

DR. LI NDENFELD: | guess ny question relates to
whet her or not one woul d design the study for stratify for
race, for instance, to nake sure that different races were
equal ly represented anong the groups.

DR. EDMUND LEWS: Yes, | don't know. | think
concei vably one of the biostatisticians in the group m ght
want to address that. | think that the pre-stratification
of a clinical trial such as this | think brings in certain
conplexities, not the |least of which is you expand your
sanpl e size trenmendously and nake the study even harder to
do.

There are other issues about bringing
mnorities into clinical trials which also are a little
difficult, and I think the AASK trial at the NI H showed
that it's hard sonetines to get mnority populations into
clinical trials such as this.

DR. LINDENFELD: Right. [I'mnot just talking
about recruiting, but rather making sure that the mnority

groups are equally represented anong the treatnent groups.
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DR. EDMUND LEWS: Oh, yes. No, | agree with
that. Absolutely.

DR LINDENFELD: And | think that's going to be
an inportant point. At least the literature would suggest
there is an increased rate of progression of diabetic renal
di sease in mnority groups, suggesting that you' d want
those to be equal.

Just a second point just for nmy own

understanding. Can you tell us if there are any conmmonly

used drugs -- and we use a lot nore drugs in these patients
now t han we did when the captopril study was done -- that
affect the secretion of creatinine or the absorption of

al bum n?

DR. EDMUND LEWS: In this trial -- actually it
was true in the captopril trial too -- in order to contro
bl ood pressure, in addition to the coded nedications, at
| east three anti hypertensives and diuretics were used. So,
the treatnment of hypertension, which of course, actually
both froma cardi ovascular and a renal point of view, is
terribly inportant in this patient population, is a
pol ypharmacy i ssue and that is a very rel evant question.

None of the antihypertensives -- actually we
had this data in the type 1 study because it was a nuch
smal l er study. W had iothal amate cl earances in those

patients, so we were able to determ ne whet her drugs
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altered creatinine secretion better because we had both the
creatinine clearance and the iothalamate GFR. W can
conpar e those.

The anti hypertensi ve agents general ly used,
which is what was used in the study, and the diuretics
generally used would not alter significantly the creatinine
secretion course. And | think this sort of goes back to
your first question. The random zation of these patients
and the fact that all of these drugs were being used in al
patients would sort of cancel things out if there was a
m nor difference, but to our know edge there is no
di fference.

And in terns of al bumin excretion, | think al
that you can say about that is that there is certainly a
rel ati onship between the variance in al bum n excretion and
the system c bl ood pressure so that if you | ower the
system ¢ bl ood pressure, you will have |ess al bum n
excretion over a very broad range of al bum n excretion.
Therefore, in designing a study where one's endpoints are
al bum n excretion, you have to account for the bl ood
pressure |owering effect.

DR. LI NDENFELD: And then just one final
guestion. In the type of patient that was entered in the
IDNT trial, a patient with gross al bum nuria and el evat ed

creatinine, how nuch woul d you expect the initiation of
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diuretics to change the serum creatini ne?

DR. EDMUND LEWS: | wouldn't. | think what we
found is that -- you see, it's hard for me to answer this
guestion for the trial because in a very conplex group of

patients |ike this, physicians were using nore and | ess
diuretics according to how nuch edenma the patient had. W
were really all over these doctors in terns of controlling
bl ood pressure and stuff. So, there were variances in
dosi ng even of diuretics.

But the only direct answer that | can give you
about that is that we did have a protocol about elevation
of the serumcreatinine early because what we were
concerned about was whet her, using an agent |ike
i rbesartan, sonething that interrupted the renin-
angi otensin system a patient with bilateral renal artery
stenosis would go into acute renal failure.

Now, as it turned out, that didn't happen
during the study, but there were patients who raised their
serumcreatinine early in the study because they suddenly
had their bl ood pressure controlled, and you will see the
data on that. Mst of the patients comng into the study
were way out of control relative to any standards, and once
they had their bl ood pressure controlled, which included
diuretics, there would be a bunp in creatinine in a nunber

of these patients, and we at the clinical coordinating
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center of the collaborative study group woul d be advi sed
about these patients | think generally, usually. Certainly
if they doubled their serumcreatinine, we would, but if
they raised it by 25 percent, we woul d be advi sed about
that, and we would tal k through the clinical problem and
invariably the creatinines cane back to normal once
diuretic therapy was nodul ated. So, these are very conpl ex
patients.

| think that we had the appropriate feedback to
figure out that this was happening, and it was not a study-
long issue. It was an issue that would occur early in the
study when these patients were getting their blood pressure
control | ed.

DR BORER: Dr. Kopp?

DR. KOPP. Thank you. 1'd like to echo a
second time that that was an excellent presentation of a

conplicated topic.

I"d like to get your thoughts about a topic
that 1'msure will cone up again which is the rol e of
macroproteinuria as a surrogate endpoint for both diabetic

nephropathy and in the future nondi abeti c nephropathy. W
know that the |level of proteinuria represents a graded
spectrumof risk for rates of progression. Do we know
guantitatively what |evel of reduction in proteinuriais

clinically significant, and is there data in ternms of a
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simlar quantitative reduction in risk of progression?

DR. EDMUND LEWS: Well, you know, | think
nephrol ogi sts are on the sane wavel ength on this issue, and
| think that the wavelength that we're on is that | think
we're all beginning to understand that the nore proteinuria
you have, the worse your course will be. | think that we
can all agree with that.

| think the other thing that we have to say for
certain is that no clinical trial has been designed to test
the answer to your question. You can tell ne if |I'mwong
on this, but I think that it would require a design where
you're actually shooting for two different |evels of
reduction of proteinuria, for exanple, and that hasn't
happened. So, all of the data that we're working with is
post hoc.

Having said that, | think that when one | ooks
at a given disease |ike diabetic nephropathy, given the
probl em of constraints of how long you re actually going to
be able to follow these patients in a clinical trial, I
think the best that we can say is that one group did or
didn't progress in terns of their proteinuria nore than the
other, inplying that the patients who had greater
progression of proteinuria are at greater risk of
continui ng renal damage.

| think that al nost for certain any study of
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ki dney di sease where the patient does well, well being
progression or regression of renal disease, the proteinuria
goes down. And any patient who does poorly, that is, their
GFR keeps goi ng down, the proteinuria is likely to go up
But it becones a chicken and egg thing then because is the
proteinuria going up or down because you're treating the
glonerulus or is it going up or down because proteinuria is
a determ nant of nephrotoxicity let's say. And | don't
think that any of these trials, including the ones you'l
be hearing today, necessarily -- Dr. Parving m ght have
different feelings about this, but I don't think they
necessarily help in terms of answering your question.

DR. KOPP: So, | guess | hear you saying
perhaps it's not quite tine to begin to use proteinuria as
an endpoint in and of itself. 1Is that the inplication?

DR. EDMUND LEWS: No, |I'mnot saying that
because what I'msaying is that | think that -- well, the
first thing that | have to say is that -- and | think again
nephrol ogi sts understand this in general together well.
When you're studying a filtration system there are so nany
t hings you can study, and it doesn't matter whether you're
an industrial engineer or a bioengineer studying dialysis
menbranes or a renal physiologist. Wat you can study is
either the capacity of the nenbrane -- and in terns of the

kidney, it's the glonerular filtration rate -- or the



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

34
sel ective perneability characteristics of the menbrane,
which in glonmerular disease is proteinuria.

So, | think that it is tinme for us to recognize
that if one prevents going fromlow anounts of protein
excretion to high anounts of protein excretion, certainly
we have enough correlations there to be able to say that
that is progression of the renal disease. So, | would
argue that a study, the goal of which was to show that you
didn't go fromone stage of the disease to the next stage
of the disease, nore proteinuria, is a valid study of the
intervention in the course of renal disease. But that's

just my opinion.

DR. KOPP: Thank you.

DR. BORER Dr. Brenf

DR BREM |I'd like to ask again a question
about glycemc control. One of the things that people have
stressed in the past is adequate glycem c control for

patients and that that is a major factor in progression of
di sease. Yet, there wasn't any discussion about that in
your presentation. | was wondering if you m ght comrent a
bit about that and perhaps how it may affect outcone.

DR. EDMUND LEWS: Well, glycemc control in
either the type 1 or type 2 patients is certainly not easy,
but in the type 2 patient, it is extrenely difficult

because of the fact that you can't just give theminsulin
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and get the response you want. | think we have the UK PDS,
for exanple, which says that a glycemc control is
i mportant.

In the IDNT, there was a trenendous range in
ternms of henogl obin ALC s which narrowed over the course of
t he di sease. However, there was still a range. These
people are extrenely hard to control.

One of the investigators who was on our
executive conmttee, Dr. Rudy Bilous of Geat Britain
who's | think a well-respected diabetol ogi st worl dw de,
| ooked at our henogl obin ALC data relative to data that
they had gotten in the United Kingdom of control of type 2
di abetes and found that basically the distribution of our
henmogl obin A1C s was exactly what was the case in the
general popul ation of type 2 diabetic patients.

More inportant to your question is that
irrespective of how difficult it is to control henogl obin
AlC s, the | evel of henogl obin ALC t hroughout the study in
all three treatnent groups was equal

DR BREM Right. Wll, | guess the question
was asking is if the henogl obin ALC were in the | ower
range, did those patients progress nore slowy in all the
different categories of treatnents fromthese different
studi es, sort of an analysis of variance.

DR. EDMUND LEW S: | think that neither the
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col | aborative study group nor Bristol-Mers Squi bb has
| ooked at quartiles or quintiles of henobglobin A1C and the
rate of progression. | think we just haven't | ooked at
that. | think that it is an interesting question, but I
think that for us the two really burning i ssues were: one,
was our glucose control what is seen in patients in the
wild, which was true; and two, was it equivalent in al
three groups. O the many, nmany anal yses that we've done
through, I'msorry to say we haven't done the one that
woul d satisfy you for that question.

DR. BREM The other was a mnor thing | guess
in ternms of the creatinine doubling. That | guess is
assumng that the creatinine in nost people is 1. As a
pedi atric nephrol ogist, I would point out that many

chil dren have creatinines considerably below 1 and perhaps

smal|l adults have creatinines that are below 1 as well, as
creatinine reflects nuscle nass. If the creatinine is
bel ow 1, for instance, and doubles, it may go into what's

still considered a normal range and yet be doubled and, in
fact, probably represents a 50 percent reduction in renal
function. Does that 9 nonths apply to those patients?

DR. EDMUND LEWS:. Yes. No, | agree with that
al though I just want to expand on that for non-
nephr ol ogi sts who don't think about creatinine clearance on

an hourly basis during the course of the week. The
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hyperbolic curve that I showed you, that particular curve
woul d have been 100 over the serumcreatinine. In very
nmuscul ar people, the daily creatinine production wuld be
much hi gher, which would shift the entire curve to the
left, but it remains a hyperbolic curve with the sane shape
and so forth. In small people, children, very elderly
people and so forth, the curve mght be shifted to the left

rat her than the right because they' re making much | ess

creatinine but it's still a hyperbolic curve.
In our study -- and you'll be hearing nore
about this -- the creatinine entry was such that you could

not doubl e your serumcreatinine and remain in the nornmal

range. |f you doubl ed your serumcreatinine, you were in
the high 2's or 3's. | think a woman coul d have a | ower
creatinine and conme into the study, but still, when they

doubl ed, their creatinine was quite elevated. So, we don't
have i nformati on about patients who doubled their serum
creatinine and it's still in the normal range.

| think because of the hyperbolic curve, which
woul d be much steeper in a child, it would be nuch harder
to know exactly where you' ve doubl ed and hal ved your
creatini ne cl earance because you're really on that down
sl ope which is why, in the design of the clinical trial,
we're going to the linear part of the hyperbolic curve not

up the vertical axis.
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DR. BREM So, those patients probably already
had evi dence of significant renal disease or inpairnent at
the start perhaps of their study.

DR. EDMUND LEWS: Yes. The nmean GFR com ng
into our study was 50 and the nmean urine protein was 900
mlligrams. The glonerulus that |I showed you was not the
wor st glonmerulus that | picked out of 30 renal biopsies.

W really were studying advanced di sease.

But | think that you hit upon the issue which
we just discussed, and that is the patient with early
di abeti c nephropathy, which is where you really want to
intervene, is in many ways anal ogous to the patient who is
a child. That is, you start to get evidence of renal
di sease, but you can't actually neasure it accurately by
measuring the glonmerular filtration rate. So, all that is
left for us is measuring the other parameter of filter
function which is perneability. | nmean, that's all that's
left.

DR. BORER:. Before we go on to other questions,
et me ask Bristol-Mers Squibb to sort of make a bookmark
because you may have sonme data which we haven't heard yet,
so | don't want an explanation now, relevant to Dr. Brenis
guestion. My recollection is you did Cox nodel anal yses on
t hese data, so you could at least tell Dr. Bremand the

rest of us whether the effect on proteinuria and the other
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endpoi nts is independent of the effect on glycem c control
or on glucose or on henogl obin A1C even t hough you nay not
be able to give specific data. Don't tell us now but when
you present the data.

Are there any ot her questions from people
around the tabl e about the pathophysiol ogy of renal
di sease? Ray, you had a question?

DR LIPICKY: | guess I'd like to just clarify
sonmet hing as a non-nephrologist. | think I heard you
saying two things, and naybe you did and maybe you didn't.

But you're saying, | think, that if you understand ki dney
di sease, the creatinine is not a surrogate neasure of
anything. It is a neasure of disappearance of functional
gl oneruli, and consequently although patients don't feel
anything and there is no norbid/nortal consequence that is
associated with any creatinine, it is a direct neasure of
how many functional nephrons you have and that nmay be just
an exaggeration. So, that's part one.

Then part two is that although progression from
m croal bum nuria to overt proteinuria again is not a
synptom that if you understand the nature of the disease,
that is a sure sign that somethi ng has happened to the
gloneruli, and if you do not see that happen, then that's a
sign that nothing has happened to the glonmeruli. Did | say

that in the right way?
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DR EDMUND LEWS: Let ne think about it for a
second.

Now, one thing you should understand, Dr.
Li picky, is that in the profession we consider you a

nephr ol ogi st.

(Laughter.)

DR. EDMUND LEWS: So, | just want to make that
cl ear.

In terns of the creatinine paraneter, yes,
think that you state it correctly, and that is in terns of

ki dney di seases, in terns of the fact that there's disease
going on in the kidney, not just type 2 diabetes, but a
whol e variety of kidney diseases are silent. And if you
are trying to neasure the progression of renal disease, you
are left with neasuring the functional ability of the
kidney as a filter, and creatinine is a direct neasure of

that filter. That's why | say it's not a surrogate because

it is measuring the function.

And in ternms of the proteinuria question, yes,
once again, | think that in proteinuria studies you have to
be careful because there are, on a day-to-day basis, nany

factors which can alter the excretion of protein, including

if you run up to the top floor of this hotel and run back
down, you will excrete nore albumn than if you were just
wal ki ng around here. You have to be careful about that
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because there are alterations in the tendency of that
filter to | eak protein under a variety of conditions, chain
snoking cigarettes for a while, running around, running
mar at hons, and so forth. But when you get fixed increases
in the |l evel of protein excreted and you start crossing
borders, |ike the border into overt dip stick positive
proteinuria, you are then tal king about changes which
reflect the early changes in the course of disease.

DR. BORER. Any other questions? | think Alan
and Steve each had a concern. Al an?

DR HHRSCH M question is again a foll ow up
to Dr. Kopp's and ny nephrol ogy col |l eague's question. Wen
we tal k about surrogate nmarkers, obviously, we have to
pl ace sonme kind of value on the surrogate, and | ater today
we' || be tal ki ng about conbi ned endpoints and value to the
patients. | want to conme back one nore tine.

Wth some surrogate markers, there's a percent
reduction in LDL cholesterol. | know pretty well what that
does to the patient in ternms of any cardi ovascul ar ri sk.
There nust be some threshold bel ow which intraocul ar
pressure decrease will prevent blindness, sonme nadir wedge
pressure change which alters shortness of breath and
nortality.

What | struggle with as a non-nephrol ogist is

what | evel of mcroal bum nuria change has any inpact down
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the road in sone tinme frame on a clinical outconme. Do we
have any information, or is it nerely at this point a
qualitative inprovenent in the natural history?

DR. EDMUND LEWS: Tell ne if this is adequate
or not. Wiat | would like to do, since Dr. Parving is
probably the nost |ogical person in the world to discuss
this topic, | really want you to hear his opinion about
this.

But to just go back to nmy answer to Dr.
Li picky, | think the problemis the goal being early
intervention. | think that your confidence about neasuring
sonet hing that doesn't have a synptomand that is a point
in time during the course of a disease is dependent upon
how much i nformati on you have about the natural course of
this disease. One of the things that you can be sure of in
di abetic nephropathy is that the course is inexorable, so
that when you start to see increases in urine protein
excretion, you can be certain that that will progress if
there is not an effective intervention. | think we know
enough about the course of diabetic nephropathy to be able
to say that, but to a certain extent, 1'd like to defer to
Dr. Parving who's done | think nost of the really truly
val id publishable studies in this area.

DR. BORER. Maybe we can hold that for Dr.

Parving's presentation.
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Fi nal question, Steve?

DR. NI SSEN: The cause of nortality in these
patients of diabetic hypertensive disease, if |I'mcorrect,
isn't about 80 percent of the nortality cardiovascul ar?

DR EDMUND LEWS: Yes.

DR. NI SSEN: Mocardial infarction and stroke
bei ng the nost comon.

DR EDMUND LEWS: Yes.

DR. NI SSEN. So, would not one test of this
surrogat e of doubling creatinine be the relationship
between the ability to affect the doubling of creatinine
and the ability to affect cardiovascular nortality, death,
myocardi al infarction, nonfatal infarct, stroke, et cetera?

DR. EDMUND LEWS: See, | think it's not a one
to one. It's arelative increase. And we're talking about
popul ati ons now.

You get into a very interesting, conplex issue,
and these are interesting and conplex patients let ne tell
you. There's no pleasure to do a clinical trial with this
group of patients.

M croal bum nuria in the nondi abetic popul ati on
-- let's say the hypertensive population -- is a nmarker of
cardi ovascul ar di sease. People, for exanple, with
hypertensi on who have m croal bum nuria have a nuch worse

prognosi s over the next 10 years in terns of nyocardi al



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

44
infarction, cardiovascular death and so forth than people
wi th hypertension who don't have m croal bum nuria. And we
don't know why that is. W don't know what the vascul ar
issue is that explains that.

But | think that at this point | have to say
t hat because there are a nunber of clinical states
associated with decreased permselectivity and
m croal bum nuria, it doesn't negate the inportance of that
parameter in diabetic nephropathy just as decreased
glonerular filtration rate is seen in nmany diseases, it
doesn't nean that studying that in diabetic nephropathy is
not valid.

So, the mcroal bum nuria neans that, indeed,
that is a popul ation of patients who have increased
cardi ovascul ar risk. Qbviously, type 2 diabetic patients
have increased cardiovascular risk. But | don't think that
one can draw the concl usion that you can use a renal
paranmeter in patients with overt or even |latent diabetic
nephropathy with a cardi ovascul ar i ndex and say the
cardi ovascul ar event is the hard endpoi nt even though the
al bumin is the renal paraneters --

DR. NISSEN: But if that's what happens, if
your renal function gets worse, you ultimtely go on and
di e a cardi ovascul ar death, then wouldn't one want to see

that a drug that slows the devel opnent of end-stage rena
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di sease woul d have a beneficial effect on the hard
cardi ovascul ar endpoints? Wat |'mgetting at is, as a way
of validating the surrogate, whether or not we ought to see
such a rel ati onship.

DR. EDMUND LEWS: You know, you're underm ning
nmy concl udi ng statenents.

(Laughter.)

DR. EDMUND LEWS: The thing is that if you
| ook at the cardi ovascul ar course of patients with type 2
di abetic nephropathy, certainly there are excess
cardi ovascul ar events throughout nephropathy and those
patients with type 2 di abetes who have proteinuria have
many nore cardi ovascul ar events than those who don't, and
t hose who have a decrease in GFR have nore still than those
who don't. And when they go on dialysis prograns, the
cardi ovascul ar events go way up. O course, that is why,
in ternms of preventing cardi ovascul ar events, the one
dramatic thing that we can do is prevent them from going on
to end-stage renal failure.

But | think that in this patient popul ation,
what |'ve cone to see is that the cardiovascul ar disease in
patients with advanced renal disease -- so, we're talking
about the IDNT patients -- is so advanced when you start to
study those patients that | don't think that you can use a

cardi ac endpoint to indicate that you' ve done sonething as
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far as -- you know, that altering the progression of kidney
di sease can alter that. | think that that's what it cones
down to.

DR. BORER | made a misstatement. We have one
final question fromthe far side of the table there.

DR. TEMPLE: The previous discussions are
interesting. They go to the heart of surrogacy and al
kinds of things. | would say we've certainly accepted the
i dea that creatinine doubling is an anatom cal finding that
has sonmething to do with whether you're going to have rena
failure. That's not a big stretch in many ways for reasons
you j ust gave.

It would be true, though, that sonething that
had a physiologic effect or a pharmacol ogic effect on
creatinine mght not be very persuasive because what you're
saying is when you see a creatinine doubling, that's really
an anatom c effect. You're describing the state of the
gloneruli. So, sonething that had a transient effect
woul dn't be nearly as persuasive. You wouldn't know what
to make of that. JoAnn was sort of asking about that
bef ore.

My question goes to the mcroal bumnuria. Do
we know whet her any of the drugs being studied here m ght
have a sort of physiologic effect -- |I'mnot sure what that

woul d be -- that woul d decrease the anpunt of al bunm n but
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not really reflect the state of the kidney?

Just by anal ogy when people wanted to say that
use of ACE inhibitors at the time of an infarction would
prevent renodeling, we always said, well, that's nice but
just showi ng a change in ejection fraction while still on
drug is not very inpressive because that just may be that
you're a vasodilator. So, that doesn't prove anything.
Take the drug away and show us that you still have an
i npact on ejection fraction. That woul d be convi nci ng.

So, ny question is how, does that apply to the
m croal bum nuria findings here? Is there anything these
drugs mght do that could be fooling us about whether
they're really maki ng an anatonmi c change or just sort of
changi ng the henodynami cs in the kidney to alter protein
excretion? Wat's known about that?

DR. EDMUND LEWS: | think that that's the
i nportant question for you. |It's the inportant question
for us when we're designing trials, and in a way it is
very, very difficult to cone up with a concrete answer
unl ess you follow these patients for 10-15 years. So, we
do have the constraint of comng up with a paraneter within
t he period of some reasonable clinical trial.

| think that Dr. Parving will address this
because in the IRVA 2 trial, the higher dose angi otensin

receptor bl ocker actually was associated with conti nued
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decrease of urine album n excretion even after the drug is
stopped. And | think that that's probably the best that
you can ask for if you want to say it's physiol ogical.

It's not physiol ogical.

| think in ternms of the preanble to your
guestion, there's very, very little known about tubul ar
reabsorption of albumin, and I think that you will see in
the IRVA 2 trial data with two doses of ARBs and so forth.

| don't think that there is a reason to believe that
decreased al bum n excretion is because the same anmount has
been filtered and nore is being reabsorbed. That certainly
does occur for sure with |owering the blood pressure and
t hat has been accounted for in this trial. So, | think ny
goal here is to get off this podi um

(Laughter.)

DR. EDMUND LEWS: After Dr. Parving' s talk,
hope you will grill himabout this.

(Laughter.)

DR BORER: This is really the final question

Ton?

DR FLEM NG Well, | think nmy coll eagues have
asked a lot of the key issues here, as |'ve been thinking
about it, but I think Dr. Tenple just got at sonething that
| " ve been thinking about as |'ve been listening to you.

You had nentioned creatinine clearance is, in
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essence, not a surrogate. It is truly the clinical event
of interest. And listening to your presentation, it
strikes nme that what would be the truer measure woul d be
sonmething that's fundamental |y structural progression
structural abnormality versus functional abnormality. 1'm
notivated to ask the question by Bob's question because it
seens as though there are nore factors that could influence
the functional abnormalities. Wuldn't we best be served,
al though it may not be so achievable, to be |ooking at
sonmething that is directly structural progression,
structural abnormalities?

DR. EDMUND LEWS: Well, no. | think in an
ideal world -- and | think it's not unreasonable to nake
that demand. You know, this is comng out of a life where
nmy focus has not been diabetes. It's been |lupus actually.

So, we're nore interested in structural and functi onal
i ssues there.

First of all, I think that is to ne not
concei vabl e that one could do a study of multiple biopsies
in this patient population. This happens to be a dangerous
popul ation for renal biopsies, and | think we were very
fortunate in many ways that we did the pilot trial and that
was fine because this is a very obese popul ati on of
patients and they have hypertension. So, their risk with

renal biopsy is greater than the usual patients whom we
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bi opsy.

The ethics of doing nmultiple biopsies | am not
sure that any | RB woul d approve of, but | can't speak for
IRBs in the future and so forth. And | know that conment
probably doesn't mean anything in ternms of what's going on
here, but that is ny opinion.

The other thing about that -- and we've
certainly seen this in doing multiple biopsies in other
di seases like lupus -- is that there is a sanpling issue so
that if you want to find a difference between two bi opsies,
certainly there are norphonetric ways of neasuring things,
but in the end, even though it sounds |ike that m ght be
the gold standard, the fact of the matter is that the
accurate and reproduci bl e way of studying renal function is
the functional issue which is the ability of the kidney to
filter and not the norphol ogic issue which in this case,
especially with the advanced di sease, would nmean that you
woul d be trying to show stability. That woul d becone a
real statistical issue in terns of norphol ogy.

So, in answer to your question, | think that
ideally certainly at the bench with experinental animals,
that's what you do, but in terns of our ability to actually
study clinically patients with type 2 diabetes, | don't
think we could do it.

DR FLEM NG Well, | can readily be persuaded
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wi th what you' ve said, that neasuring these functiona
abnornmalities nay be nore neasurabl e and even potentially
nore reproducible. M concern is nore uncertainty about
what is the magnitude of effect, duration of effect, and
ot her factors that could influence those functional
abnornmalities that aren't necessarily integral to what it
is that we're trying to do here.

DR. EDMUND LEWS: Well, let ne just ask you,
are you referring to the permselectivity issue, which is
the proteinuria issue, or are you referring to the
filtration issue?

DR. FLEM NG Actually ny concerns would apply
to any of these markers.

DR. EDMUND LEWS: | guess the key term here
with type 2 diabetic nephropathy is "inexorable.” As you
will see, using the serumcreatinine as a direct neasure of
renal function, you can expect progression, you can expect
doubling, indicating having the glonmerular filtration rate.

Shortly after that, you can expect the patient to get to a
| evel of renal function where they require dialysis and
transpl antation, and that is progressive, and | think that
you will see in our data that that in fact is what happens.

So, if one uses doubling of serumcreatinine,
as we have, as the index of significant |oss of renal

function, those patients invariably progress to the hard
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endpoint, if you will, which is requiring end-stage renal
failure managenent. And it's there where it's undeni able
that you' ve actually got a clinical event.

So, we are not tal king about a nmeasure. W're
not tal king about creatinine as a surrogate any |onger;
we're tal king about it as a neasure. But we're not talking
about it as a measure that doesn't have serious clinical
significance; we're talking about it as a nmeasure that
ultimately we can expect a hard endpoint, if in fact we
were to follow the patient |ong enough.

DR BORER  JoAnn?

DR. LI NDENFELD: Just one final question. You
showed very nice data in the captopril trial that
creatinine clearance and iothal amate cl earance were exactly
equal. Do we have any data at all like that in this type
of patients before the institution of therapy and after the
institution of therapy?

DR. EDMUND LEWS: No. Well, I'mnot sure
get your question.

DR. LI NDENFELD: To be sure that secretion is
not an issue.

DR. EDMUND LEWS: No, we don't have --

DR. LI NDENFELD: It seens like that's a
physi ol ogi ¢ neasure that would hel p us understand that, as

Dr. Tenpl e brought up, we're not seeing sort of a
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physi ol ogi ¢ change that's not reversible. So, that kind of
measur enent woul d be enornously hel pful to show that,
before and then after treatnent, those two things don't
change.

DR. EDMUND LEWS: Yes. Again, | want to
enphasi ze that patients entering the I DNT were patients who
had really advanced di sease. As you will see, their blood
pressures were high even on anti hypertensive nedication
before they got to us, and this is not a clinical situation
where we can just stop drugs and do cl earances. | don't
think that it's something that is a practical thing in this
patient population. | don't believe that one can get the
data that you're asking for, which is creatinine dynam cs
of f the drugs that these patients are going to have to be
on. So, it's a problemthere. Wlat |I'msaying is | don't
think there's an answer to your question.

DR BORER. Dr. Lewis, | want to thank you very
much. | nust say | wish you had been speaking about this
to my class when | was in nedical school

(Laughter.)

DR BORER. W'Il go on and while we're doing
that, | want clarification that requires only a yes or a no
fromDr. Cooper or maybe fromDr. Daniels. 1Is it true that
the proposed indication is for the treatnment of patients

with type 2 diabetic renal disease, not for the patients
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wi th hypertension and type 2 diabetic renal disease? 1Is
t hat correct?

DR. COOPER. Wth hypertension.

DR. BORER: Because that's not what was given
to us. So, we have to make that clarification

DR. COOPER: In both studies all the patients
had hypert ensi on.

DR. BORER: | know they did, but the proposed
i ndi cation, your slide A-6, doesn't say that. That's why
" masking. But now you' ve clarified it. You re asking
for approval for treatnment of patients who have
hypertensi on and type 2 diabetic renal disease.

Having clarified that, let's nove on. Dr.
Cooper ?

DR. COOPER.  Good norning, Chairman, nenbers of
the advisory conmmittee and the FDA and invited participants
fromthe academ ¢ comunity. | have been involved with the
i rbesartan diabetic nephropathy trial since its inception
working with Dr. Lewis and the coll aborative study group to
design this trial between 1993 and 1995. | am here today
to share the results with you

The presentation is divided into four segnents:

t he study design and conduct, the denographic and baseline
data, the efficacy results, and the safety.

The irbesartan diabetic nephropathy trial, or
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| DNT, was designed as a single trial that tested two
hypot heses. Does interruption of the renin-angi otensin
systemw th the angiotensin Il receptor antagoni st
i rbesartan provide renoprotection in subjects with type 2
di abeti c nephropat hy i ndependent of bl ood pressure
| onering? Specifically, would irbesartan be superior to
pl acebo in the primary conparison and woul d irbesartan be
superior to am odipine in the secondary conparison?

The primary endpoi nt was a conposite of
doubl i ng of baseline serumcreatinine, end-stage renal
di sease, or death. The design of the study was carried out
according to the principles that the coll aborative study
group had established in the type 1 diabetic nephropathy
study with captopril. An irreversible doubling of serum
creatinine is a direct neasure of the decline in the
kidney's ability to filter blood and corresponds to the
| oss of 50 percent of renal function. Wen a subject
reached doubling of serumcreatinine as an endpoi nt, coded
medi cati on was stopped to allow the study investigator to
treat the subject outside of protocol. Verification of
doubl i ng of serum creatinine as an endpoint required
subm ssion of two consecutive sanples for measurenent of
serum creatinine by the central |aboratory at Rush
Presbyterian Hospital after all corrective actions defined

by the protocol had been undertaken to confirmthere were
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not reversible causes.

End- st age renal disease was defined as rena
transpl antation, the need for dialysis, or a serum
creatinine equal to or greater than 6.0 mlligranms percent.

This threshold for serumcreatinine was sel ected because
it is the trigger for initiating dialysis in diabetics as
endorsed by Medi care.

Al'l -cause nortality was included in the primry
conposite endpoint due to the conpeting risk of
cardi ovascul ar disease in these type 2 diabetic subjects.

The secondary endpoi nt invol ved cardi ovascul ar
events that affect these subjects: cardiovascul ar death,
nonfatal nyocardial infarction, hospitalization for heart
failure, permanent neurol ogical deficit attributed to
stroke, and anputati on.

Al primary and secondary outcone nmeasures were
adj udi cated by the outcone confirmation and cl assification
commttee or the nortality commttee wthout know edge of
coded nedi cation assignnent. These conmttees were
i ndependent, non-BMS entities.

In order to qualify for study entry, subjects
had to be 30 to 70 years old with type 2 di abetes,
hypertension, as defined here, and a urine protein
excretion exceeding 900 mlligrans. Serum creatinine was

between 1.0 and 3.0 mlligranms percent in wonen and 1.2 and
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3.0 mlligrans percent in nmen to assure that renal function
was on the |inear slope of decline.

Subj ects from 209 sites |located in 27 countries
wer e random zed to one of three treatnents: placebo,
i rbesartan, or the cal cium channel bl ocker anl odi pi ne.

When the trial was first designed, the relative
i nportance of bl ood pressure |owering al one versus unique
benefits of antihypertensives with nmechani snms of action,
ot her than interruption of the renin-angiotensin system in
type 2 di abetic nephropathy renmained to be determ ned.
Publ i shed reports of studies in experinmental nodels and in
patients with either mcroal bum nuric or proteinuric
di abetic renal disease suggested that adm nistration of
cal ci um channel bl ockers could be renoprotective.
Furthernore, am odipine at that tinme was the nost
frequently prescribed anti hypertensive used in diabetics.

In order to test the two study hypot heses,
aggressi ve managenent of bl ood pressure control was
essential. Miltiple antihypertensives, with the exception
of those disallowed by the protocol, angiotensin |
receptor antagoni sts, ACE inhibitors, and cal ci um channel
bl ockers, were added for all subjects to ensure that the
target bl ood pressure level, 135 over 85 mllinmeters of
mercury, was reached. An independent conmittee of

physi ci ans, the clinical nmanagenent conmttee, revi ewed
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data periodically in a blinded manner to ensure a bl ood
pressure lowering to target levels for each subject and
across the three treatnment groups.

Subj ects were followed for an average of 2.9
years and were seen every 3 nonths until the end of the
study. A data safety nonitoring commttee revi ened
unbl i nded safety and efficacy results periodically
t hroughout the study.

1,715 subjects were random zed to one of the
three treatnment groups and all were included in the intent-
to-treat analysis. 16 subjects did not receive study drug.

Al of the 1,699 subjects who received at | east one dose
of study drug were included in the safety anal ysis.

408 subj ects discontinued study drug early. O
t hese subjects, 161 reached one of the endpoints and 121
were followed until study closure without an endpoint. 118
subj ects were mi ssing nmeasurenent of serum creatinine at
study closure. D alysis, transplantation and nortality
status was known in 89 of these subjects. Mrtality status
was known in the remainder. 8 subjects were lost to
foll owup. The remaining 1,291 subjects conpl eted doubl e-
blind therapy as defined by the protocol.

The incidence of discontinuation of study drug
was simlar across the three treatnent groups.

The baseline characteristics of all random zed



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

59
subjects is denonstrated here. It was simlar across the
three treatnment groups. Subjects were close to 60 years of
age, predom nantly mal e and caucasian, with type 2 di abetes
for an average of 15 years. |In response to one of the
earlier questions, distribution of the races across the
three treatnment groups was simlar

Consistent with the natural history of the
di sease and the duration of known di abetes, subjects had
mld to noderate renal insufficiency with a nmean serum
creatinine of 1.7 mlligranms percent, and notice here the
creatinine clearance at baseline was 57 to 59 mlliliters
per minute. Normal creatinine clearance in this population
woul d be consi derably higher.

The nean urine protein excretion was close to
t he nephrotic range.

Bl ood pressure neasurenents at baseline were
also simlar across all treatnent groups.

Here are the nean systolic and diastolic bl ood
pressures plotted over tine. Reductions in systolic and
di astolic bl ood pressure from baseline were observed in al
three treatnment groups. The attained bl ood pressure |evels
were clinically indistinguishable in the irbesartan group,
which is in yellow, and the am odi pine group in bl ue.
There was a 3.9 millineter of nercury and a 2.7 mllinmeter

of mercury difference observed between the irbesartan group
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and the placebo group in pink in the nmean systolic and
di astolic bl ood pressures, respectively. Wile these
differences are statistically significant, analyses of the
primary efficacy endpoint, to be shared with you shortly,
confirmthat these differences are not clinically
meani ngful in this study.

On average, two to four antihypertensives were
required to achieve this |evel of blood pressure control.
The nost frequently prescribed anti hypertensives were bet a-
adrenergi c bl ockers, central adrenergic agonists, and
peri pheral adrenergic blockers. The use of all classes of
agents was slightly nore conmon in the placebo group. The
maj ority of subjects used either thiazide diuretics or, as
renal di sease progressed, |oop diuretics.

As you recall, the primary efficacy neasure is
the tine to the conposite endpoint of doubling of serum
creatinine, ESRD, or death. This slide shares the prinmary
results of the study. As seen here, irbesartan in yellow
significantly increased the tine to the primary conposite
endpoi nt when conpared to placebo in pink, denbnstrating a
20 percent relative risk reduction, with a p val ue of
0.023. The treatnent benefit was apparent as early as 18
nmont hs and was mai ntai ned t hroughout the study.

In the secondary conparison with am odi pine in

bl ue, a 23 percent relative risk reducti on was observed.
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Again, this difference was statistically significant with a
p value of 0.006. This treatnent effect was seen in the
setting of clinically indistinguishable blood pressure
| evel s.

To confirmthat the bl ood pressure differences
bet ween irbesartan and the placebo groups were not
clinically meaningful, the primary anal ysis was adjusted
usi ng bl ood pressure levels as a tinme dependent covariate
in the Cox regression nodel. The results for the prinmary
ef fi cacy endpoint were simlar with a relative risk
reduction of 19 percent and a p val ue of 0.035.

A simlar analysis, adjusting for the |levels of
henmogl obi n A1C, was al so conducted, and once again, the
results for the primary conposite endpoint were simlar.

Lastly, the anl odi pi ne group behaved simlarly
to the placebo group with no observed benefit in the
primary conposite endpoint.

This slide displays the Kaplan-Meier curves for
the renal outcones, a predefined endpoint consisting of
doubling of serumcreatinine or ESRD. Treatnment with
irbesartan in yellow significantly delays the progression
of di abetic nephropathy conpared with placebo in pink with
an observed relative risk reduction of 26 percent. This
was statistically significant with a p value of 0.012.

For the secondary treatnment conparison with
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respect to am odipine in blue, a 34 percent relative risk
reduction in favor of irbesartan was observed. This again
was statistically significant with a p value | ess than
0. 001.

The Kapl an- Mei er curves suggest that the
treatment benefit was observed as early as 18 nonths and
was nmai ntained for the duration of the study. The Cox
regression analysis confirmed that the observed renal
benefit of irbesartan was i ndependent of bl ood pressure
| oweri ng.

Toget her, these results prove that bl ockade of
the reni n-angiotensin systemw th irbesartan del ays the
progressi on of diabetic nephropathy and that these benefits
were in addition to blood pressure reduction al one.

Data on the next two slides provides insight
into the relationship between doubling of serumcreatinine
and ESRD

Patients with proteinuria who double their
serum creati ni ne have advanced to the stage of the disease
characteri zed by progressive and irreversible |oss of renal
function. This is evident in this analysis show ng the
curul ative rate of reaching ESRD for subjects who have
doubl ed their serumcreatinine. The nedian tine to ESRD,
defined as renal transplantation or the need for dialysis

or serumcreatinine of at least 6.0 m|ligramnms percent,
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once halving of the GFR has occurred, was 9.8 nonths and is
simlar to that observed in the captopril trial of type 1
di abetics, which was 9.3 nont hs.

The rel ati onship between serum creatini ne and
ESRD is further defined on this slide show ng dialysis and
transpl antation events that occurred in subjects after
doubling of serumcreatinine or in subjects who experienced
ESRD as defined by a serumcreatinine of at |east 6.0
mlligrams percent as a first event. O the 322 subjects
who doubl ed their serumcreatinine, 133, or 41 percent of
subj ects, underwent dialysis or transplantation during the
period of followup. 1In contrast, only 5 percent of
subj ects who never experienced a serum creatini ne event
reached ESRD. These results indicate that progressive
decline in renal function increases the risk of subsequent
out cones.

O the 71 subjects whose first event was ESRD
as defined by the serumcreatinine, the overwhel m ng
majority, 59 or 83 percent of subjects, went on to dialysis
or transplantation, and this occurred in a relatively short
time frane. The nean tinme until dialysis was initiated in
t hese subjects was only 2.5 nonths.

Based on these results, it is reasonable to
conclude that with longer followup, all subjects who

doubl ed their serum creatini ne would reach ESRD unl ess
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death intervened. Furthernore, these results mrror
practice in the nephrology community. The standard
approach to the treatnent of diabetics with advanced
nephropathy is to periodically nonitor serumcreatinine and
initiate dialysis once the serumcreatinine reaches 6.

The next series of slides portray the results
for the conponents of the primary conposite endpoint and
t he secondary endpoi nt anal ysis, cardiovascular norbidity
and nortality.

This slide displays the relative risk
reductions of the primary conposite endpoint and the
i ndi vi dual conponents. In order to assess the inpact of
treatment on the individual conponents, all occurrences of
t hat conmponent event were included in the tinme-to-event
anal yses. Wen a subject reached doubling of serum
creatinine as an endpoint, coded nedi cati on was stopped to
all ow the study investigator to treat the subject outside
of protocol. Thus, the intent-to-treat anal yses presented
for each of the conmponents include events which occurred in
subj ects who were no | onger on coded nedi cation

The first panel displays the risk reductions
for the conparison of irbesartan and placebo and the second
panel for the conparison between irbesartan and am odi pi ne.
The observed benefit of irbesartan, when conpared to

pl acebo, was driven primarily by the two renal outcones,
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doubling of serumcreatinine and ESRD. The consi stency of
the results are apparent in the conparison with the second
control group. The relative risk reduction of 23 percent
was al so driven by the renal outcomes, doubling of serum
creatinine and ESRD

For all-cause nortality, the point estimates
are close to 1 for each conparison, suggesting that
treatment with irbesartan had no adverse effect on subject
safety.

As you'll recall, the secondary conposite
nmeasure was tine to cardi ovascular norbidity and nortality
and it was evaluated to assess potential risk in the type 2
subj ects given the conpeting risk of cardiovascul ar di sease
and to exclude evidence of harm There was no difference
observed between any of the treatnent groups.

The sanpl e size here, |less than 600 subjects
per arm was smaller than has been typically required to
detect differences in cardiovascul ar events due to bl ood
pressure | owering using drugs with different nechani sns of
action. These results reinforce the benefits of optim zing
bl ood pressure control.

The next slide displays the relative risk
reducti ons of the secondary conposite endpoint and the
i ndi vi dual conponents for the conpari sons between

i rbesartan and pl acebo and irbesartan and aml odi pi ne.
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Car di ovascul ar events which occurred in subjects who were
no | onger on coded nedication were included in these
intent-to-treat analyses. Furthernore, by protocol,
cardi ovascul ar events that occurred after ESRD was reached
were not captured because the initiation of dialysis and
ot her therapeutic interventions are known to influence
cardi ovascul ar risk factors.

There were no statistically significant
di fferences in the conparisons between irbesartan and
pl acebo for any of the individual events, indicating that
there was no overall increased cardi ovascul ar risk
associated with treatment with irbesartan.

In the conpari sons between irbesartan and
am odi pine, the result for hospitalization for heart
failure favored treatnent with irbesartan. The point
estimates indicate directional trends for cardiovascul ar

deat h, nonfatal myocardial infarction, and stroke in favor

of aml odi pine treatnent. However, the confidence intervals

for these risk reductions overlap 1 and did not reach
statistical significance.

In view of these results, a post hoc anal ysis
conmbi ning the renal and cardi ovascul ar endpoi nts was
conducted to assess the overall benefit/risk of therapy.
Thi s conbi ned conposite endpoi nt provides equal weight to

both the renal and the cardi ovascul ar events and assesses
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the tine to the first occurrence of any detrinmental
out cone, whether it be renal, cardiovascular norbidity, or
all-cause nortality. 1In this analysis in which the
curul ati ve event rate approached 80 percent, irbesartan
retains its treatnment effect conpared with either placebo
or am odi pine, a 19 percent relative risk reduction
conpared to placebo and a 21 percent relative risk
reducti on conpared to am odi pi ne, thus suggesting that the
overall benefit of treatnment with irbesartan is preserved.

The final segnent of this presentation wll
focus on irbesartan's safety profile. In general,
treatment with irbesartan in this patient popul ati on was
safe and well-tolerated and resulted in few
di scontinuations. This table presents the incidents of
adverse events, serious adverse events, discontinuations
due to any adverse event, and death. There were no
substantial differences between any of the treatnment groups
in these inportant safety measures.

Just to address one of the earlier questions,
there were approxi mately 260 deaths reported in the study.
Slightly greater than 50 percent of themwere due to
cardi ovascul ar events.

The next slide includes those adverse events of
special interest that are likely to occur in subjects with

renal disease which resulted in discontinuation of study
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drug: hyperkalem a, inability to control blood pressure,
edema, orthostatic synptons, and the early rise in serum
creatini ne.

It is well known that agents that interfere
wi th the renin-angiotensin systemincrease the risk of
hyper kal em a due to hypoal dosteronism Although the
i nci dence of hyperkal em a due to these agents is infrequent
in patients with normal serumcreatinine, in patients with
impaired renal function that continues to worsen, the risk
of hyperkalem a will increase.

As expected, subjects treated with irbesartan
experienced a higher incidence of hyperkal emi a conpared
with either placebo or am odipine. This resulted in
per manent di scontinuation of study medication in 12 of the
577 subjects. Periodic nonitoring and appropriate
intervention reduced the severity of this electrolyte
di sturbance. No subject with docunented hyperkal em a
attributed to treatnent with irbesartan experienced death
associ ated wi th hyperkal em a.

Inability to control blood pressure was a
concern in this patient popul ati on because of the severity
of the hypertension. Discontinuation of coded nedication
for this adverse event occurred nore frequently in the
pl acebo arm

Ederma, requiring discontinuation, occurred nore
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frequently in the anl odi pi ne arm

Orthostatic synptons were al so a concern
because of autonom c neuropat hy, and di scontinuation of
study drug due to orthostatic synptons was simlar across
all three treatnent groups.

Lastly early rise in serumcreatinine, a well-
docunented risk in patients with bilateral renal artery
stenosis treated with ACE inhibitors, only occurred in one
pl acebo-treated subject.

In summary, irbesartan significantly reduced
the tine to progression of advanced di abetic nephropathy as
denonstrated by the beneficial effects on the conposite
endpoi nts, renal outcomes and total nortality. There was a
20 percent reduction in the primary endpoint conpared with
pl acebo and a 23 percent relative risk reduction with
respect to am odi pi ne.

| mportantly, renoprotective benefits of
i rbesartan were i ndependent of bl ood pressure reduction.

Finally, in this patient population, irbesartan
was generally safe and wel | -tol erated.

Before | introduce Dr. Parving, | guess
wanted to know i f you had any questi ons.

(Laughter.)

DR. BORER Yes, we will, and | don't think

we'll be able to conplete themall before the break that



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

70
l"mnow told is mandatory for FDA people. Oher parts of

t he Governnent sonetines tough it out.

(Laughter.)

DR BORER: But I'mtold that this group can't
conpete. In just about 5 mnutes, we will take a break, so
we'll have a few questions first. Then we'll conplete
after we conme back froma 15-m nute break.

But | would like to ask you a question now so
that, since you may not have the answers readily avail abl e,
during the break you can try to pull the relevant data
t oget her.

Ganted that ESRD as the first event was
relatively uncommon conpared with doubling of the serum
creatini ne, nonethel ess you show us an eval uation with ESRD
as first event that suggests that this occurred earlier,
not quite significantly earlier, but earlier, in patients
who were not on irbesartan than in patients who were on
irbesartan. Therefore, since all the patients who doubl ed
their serumcreatinine were allowed to receive drugs that
are presunmed to prevent the progression of renal disease,

which | guess would in virtually all cases have included an

ACE inhibitor or an ATl receptor bl ocker -- you can correct
me if I'"'mwong about that -- 1'd like to know, first of
all, what drugs were they put on.

And secondly, what happened to the rate at
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whi ch ESRD devel oped in those patients who went from
pl acebo to a presunably effective drug or from aml odi pi ne
to a presunably effective drug conpared with the rate that
was seen before the cut point in the patients who were
still on random zed therapy at the tinme that they hit their
first endpoint, being ESRD? That may be sort of
conplicated and maybe | didn't say it quite right, but I
think you get the idea.

I f you don't have those data right now, that's
fine, but 1'd like to know what those results are after the
break. Do you have any idea of that right now?

DR COOPER: No. I'd prefer to take a break
and we will conpile the data, to the best of our ability,
to address your question.

DR. BORER. (Ckay, that's great.

"1l tell you what. Rather than have at you
here, is it okay if we break 5 mnutes earlier than you
sai d? Yes, okay.

Ton?

DR FLEM NG G ven, Jeff, that you're putting
on the table issues that we m ght discuss after the break
so they have tinme to get it, one thing I'd like to see is
t he nunbers of people who had dialysis or transplant, and
so specifically two anal yses: dialysis-free survival

anal ysis and dial ysi s/transpl ant-free survival analysis.
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l.e., the first being events are either death or dialysis;
t he second events being either death, transplantation, or
di al ysi s.

DR BORER W'I| take a break now and we wil
begin again precisely at 20 m nutes of 11:00.

(Recess.)

DR. BORER: | assune that the requirenent of
the FDA that it get a break will also nmean that people who
work for the FDA want to have lunch. That's another thing
we don't often do in other parts of the world. But to be
able to stop intinme to do that, we're going to have to
start right now So, let's sit down, get together, and
begin the questioning of Dr. Cooper.

Where do we want to start here? Dr. Kopp?

DR. KOPP. Dr. Cooper, | had two questions.
You may have nentioned this and | nmay have missed it. But
were beta-blockers simlarly used in all three groups, the
i ssue being those al so have an antirenin effect.

DR. COOPER: The use of all agents was slightly
nore conmon in the placebo group. So, the beta- bl ockage
use in the placebo group was approxi mately 50 patients of
the patients; in the irbesartan group, it was 43 percent;
and it was a little bit less in the am odi pine group. So,
it was slightly nore common in the placebo group

Your second question?
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DR. KOPP: The second question actually --
well, | guess I'Il launch in -- is the issue that Tom
Hostetter raised in the editorial in the New Engl and
Journal, which was the nonconparison with ACE inhibitors.
| guess one of the issues here is that as a practitioner
with a patient with type 2 diabetes, you can | ook back on
the type 1 diabetic study and see that captopril had a 50
percent reduction in doubling of creatinine, or you can
| ook at this agent with a roughly 25 to 30 percent
reducti on, and you have to choose. Do you go with an agent
that m ght potentially be nore potent or go with the agent
that has been used in the particular subset that you're
| ooking at, type 2 di abetes?

So, the question would be you nmust have given
t hought to the use of ACE inhibitors. Any comment about

why that armwas not used?

DR. COOPER: Yes. Can | please have subtalk
2.47

There's no data in type 2 diabetics with renal
di sease as to what class of drug, whether or not it

interrupts the renin-angiotensin system could be
effective. This was the first trial conducted in this
patient popul ation. There was nuch di scussion, especially
because we were doing this study in collaboration with an

academ c group, about the choice of the conparator.
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For using a cal cium channel blocker as a
conparator, there were three points. The first was we
wanted to eval uate bl ood pressure | owering due to a
di fferent nechani smof action other than interruption of
t he reni n-angi otensin system The second point suggested
t hat cal ci um channel bl ockers could possibly be
renoprotective, and at the tine that the study was
desi gned, between 1993 and 1995, there was a fair anmount of
literature and much di scussi on about cal cium antagonists in
all patients with renal disease. And |astly, because
am odi pi ne was the agent of choice for this patient
popul ati on, we wanted to assess whether or not this drug
coul d be renoprotective.

Specifically addressi ng your question about why
we did not select an ACE inhibitor as a conparator, there
were three points. The first was that we woul d be testing
a mechani smof action that's simlar. It's simlar but
it's not the same. Wth irbesartan, which is an
angiotensin Il receptor antagonist, you have conplete
bl ockade of the angiotensin | receptor. Wth an
angi ot ensi n converting enzyne inhibitor, you have ot her
phar macol ogi cal activity, and specifically you have an
entire series |leading to potentiation of such things as
bradyki nin that were not yet tested in this patient

popul ation. No one could nmake any assunptions w thout data
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and wi thout evidence that type 2 diabetics with this extent
of renal disease would do well with an ACE inhibitor.

And | astly, we're just being very pragmatic.
Shoul d we have conducted a study with an ACE inhibitor, we
woul d have had to conduct a non-inferiority study, and the
sanpl e size woul d have been prohibitive.

DR. BORER: Let's keep on around this side of
the table here. Bev?

DR LORELL: 1'd like to hear a bit nore
i nformati on about the actual strategies that were used in
the trial when an increase in creatinine, albeit later
found to be transient, occurred. Cearly in the real
world, certainly in treating heart failure, the ngjor
reason for stopping an ACE inhibitor and probably al so ARBs
in patients for whom ACE inhibitors clearly reduce
nortality is seeing transient rises in creatinine. That
will inpact the use of your drug in the real world.

What strategies were actually used and what was
t he nean and nedi an absol ute magni tude of transient bunps
in creatinine that were addressed and reversed?

DR. COOPER I n answer to your |ast point, we
do not have specific data about nean or nedi an transient
increases in serumcreatinine. Wat | can share with you
is the protocol that was used.

There were approximately five reasons that were
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identified that could |l ead to reversible changes in rena
function. The investigators were all instructed to first
repeat serum creatini ne measurenents and determ ne whet her
or not any of these five reasons could be contributing to a
transient increase in serumcreatinine. They then needed
to wait an additional 4 weeks before sanpling the bl ood
again. |If there was still a transient increase, the
protocol actually allowed for dose reduction of study drug
to determine if there was sone dose-related effect. |If the
increase in serumcreatinine was sustai ned, then
nmeasurenents fromthe first aliquot and fromthe second
al i quot were subsequently sent to the central |aboratory
for confirmation of the serumcreatinine. So, on average,
there were approximately 4 weeks between the first serum
creatinine being drawn and the | ast serum creatinine being
drawn to protect against the possibility that we weren't
dealing with a situation which was reversible acute rena
failure.

DR LORELL: But during those 4 weeks, did the
i nvestigators enbark on the protocol of interventions on
those five potential factors?

DR. COOPER  Yes.
LORELL: They did.
COOPER:  Yes.

SR

BORER: Bl ase?
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DR. CARABELLO Let ne try to understand better
what happened to patients who doubl ed their serum
creatinine. At that point, coded drug was stopped, and
they were treated openly and presunably aggressively. How
were they then treated statistically? Wre they censored
fromthe initial group that they were in, or did they
continue on in that group? What happened to themin terns
of follow up?

DR. COOPER: In order to address that question,
|"mgoing to ask the statistician responsible for the
results fromBristol-Mers Squi bb, Dr. Natarajan

DR. NATARAJAN. H . M nanme is Kannan
Nat arajan fromBristol-Mers Squibb. [I'min the
Bi ostati stics Departnent.

To answer your question, we treated them as
intent-to-treat, so we did not actually discard any events
t hat m ght have happened after they stopped coded
medi cation. All of these patients were anal yzed as they
wer e random zed.

DR BORER  Steve?

DR NISSEN. Yes. | want to conme back to that
in a mnute.

But first, I wonder if you could put up your
slide CG16. |Is that possible?

DR. COOPER. Core slide C 16 pl ease.
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DR. NISSEN: There are a variety of endpoints
listed there, and those of us in cardiovascul ar nedicine
tend to think of the hard cardi ovascul ar endpoints as being
t he conposite of cardiovascul ar death, M, and stroke.

Now, one interpretation of the data -- and | want to see if
you concur with this -- is that in the conparison with

am odi pi ne, you saw a 23 percent decrease in the risk of
reachi ng your renal endpoint, but at the cost of, at the
expense of, a 36 percent increase in the risk of

cardi ovascul ar death, a 51 percent increase in the risk of
nonfatal M, and an 86 percent increase in the risk of
stroke.

Each of those point estinates overlap a
relative risk of 1, but the hard cardi ovascul ar endpoints,
if you lunp those together, nmy guess is -- and | actually
did some statistics here nyself and Tom probably coul d do
it very quickly. | got a p value of around .01. So, it
| ooks to ne like there's actually stronger evidence for an
i ncreased risk of hard cardi ovascul ar endpoints than there
is evidence for a beneficial effect on the softer endpoint
of an increase in creatinine. |Is that an accurate
reflection of the data?

DR. COOPER: |Is Dr. Pfeffer here?

DR JULIA LEWS: The FDA has asked for a hold

on the question. They're with Dr. Pfeffer right now.
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Menbers of the FDA are with Dr. Pfeffer.

DR. COOPER: Ckay. Can we cone back to
addr essi ng your question when Dr. Pfeffer returns? Thank
you.

DR. BORER: | wonder if you' ve had tinme to | ook
for the data that | asked about earlier and that Tom asked
about ?

DR. COOPER: I'mgoing to begin with the second
guestion that you asked specifically about transplantation
and dialysis, with the caveat that in order to produce
specific slides with tine-to-event anal yses, et cetera,
we're actually putting those together now and we can share
themw th you probably after lunch. So, if we could start
with subtal k 5. 8.

The first slide displays the actual nunber of
events that occurred within end-stage renal disease. So,
you have the nunber of dialysis, transplant, and serum
creatinine events. This is all events that occurred, not
just those that were part of the initial conposite
conponent .

I f you look at the irbesartan events, you'l
see that 77, 73 plus 4, events occurred in the irbesartan
group, and if you | ook at the placebo group, you'll see
that 88 plus 6, or 94, events occurred in the placebo

group. So that the incidence of occurrence of
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transpl antation or dialysis events was less in the
i rbesartan group than in the placebo group.

| do not have a risk reduction or a p value for
that result, but | would be happy to remind you that in the
FDA questions, the actual risk reduction of tine to
di al ysis was included, and that's .8. Confidence intervals
do overlap 1.

G ven that in this study, the progression of
renal disease, you would have needed to follow these
patients for a continued length of time in order to observe
a statistically significant result. Also, the conposite
endpoi nt was a conposite, and none of the individual
conponents were powered in order to achieve a significant
result.

The next slide. This is the total incidence of
the events, dialysis, transplantation. O course, we
i nclude serumcreatinine since it was part of the ESRD
definition for the conponents. So, we have 77. This is
the sane slide. 77 and 94.

Let's nove on to slide 361 which is the Kapl an-
Meier curve of time to ESRD. For the Kapl an-Meier curve
here, this is ESRD. This includes serumcreatinine of 6.
W're trying to pull together the other Kaplan-Mier curve
now. The relative risk reduction for irbesartan versus

pl acebo was 23 percent. This was not statistically
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significant. It was .07, but it trends in the appropriate
di rection.

Once again, if you |look at irbesartan and
am odi pi ne curves -- excuse nme -- if you look at the
am odi pi ne and pl acebo curves, they're superinposed on each
other, indicating that there's no difference in the event
rate in those two groups.

DR. LI NDENFELD: Could I just add sonething
here? Correct me if I'mwong about this, but in the
captopril trial, there was a 50 percent reduction in end-
stage renal disease, and they did not use a definition of
creatinine greater than 6.

DR. COOPER. Right.

DR LINDENFELD: In this trial, all of the
difference in end-stage renal disease is in creatinine

greater than 6. None of it is in transplants or dialysis.

So, there would be no reduction in end-stage renal disease
if one didn't use creatinine greater than 6. 1Is that
correct? | believe it is.

DR. COOPER: No, | disagree with that. As |
shared with you before, the incidence of transplant and

di al ysis events was lower in the irbesartan group, and at
| east for tinme to dialysis, there appears to be a relative
risk reduction in favor of treatnent with irbesartan. And

that's your |ast point.
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In the conparison of the data between the
captopril and the irbesartan trials, there are a couple of
points that | think are inportant to communicate. The
first is the relative incidence of death in the type 1
patients who, at the tinme of the study, were 35 years old
and not 58 years old, was very, very different. W had
just a handful of deaths, and that's one point.

The second point is in the discussion of the
captopril study, in the communications with the FDA as we
wer e designing the study, the feedback that we received at
that tinme was that we needed to have as firma definition
of ESRD as possi bl e.

When you consider that this trial was conducted
in 27 countries and the nunmber of investigators, all of
whom need to nmake a deci sion about when to initiate
dialysis, there is no standard in the nephrol ogy comunity
on when to initiate dialysis. W felt very strongly that
by including a serumcreatinine of 6 or greater as part of
the definition of ESRD, we were naking that endpoint |ess
arbitrary, and it was a clear definition. That's
reinforced by the results that | shared with you earlier in
the presentation where the tinme to dialysis followng a
serum creatinine of 6 was only 2.5 nont hs.

DR LI NDENFELD: | understand the reasons that

you said, and other people may want to conment on this.
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But in fact if you exclude the creatinine of 6 and use

transplant or dialysis, it was 22 versus 24. So, there was

not even a trend to a change. |"mjust saying this is
different.

DR COOPER: That's incidence.

DR. LI NDENFELD: Right.

DR. COOPER: Ckay, we need to have the data for

time to.

DR. LI NDENFELD: Right.

DR, BORER  Tonf

DR FLEM NG | think part of what you're
sayi ng, JoAnn, is ny understanding, and | think what Dr.
Cooper has said is in part ny understanding as well. Let
me just get that out and see if we have a consensus here.

In the captopril trial, they did specifically
| ook only at transplantation, dialysis, survival. It did
show a 50 percent reduction and p was .006. [|I'mstill
interested in knowi ng what the results of that endpoint
would show in this trial, specifically what does
transpl ant, dialysis, death, as a conposite endpoint, show
inthis trial.

| agree with Dr. Cooper. M understanding is
the contributions of the elements will be different. In
the captopril trial, only 30 percent of those endpoints in

t he conposites were death, although death did show a
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reduction. There was a 43 percent reduction in the death
rate, although it was | ess of the dom nant contribution.
There were proportionately nore dialysis/transplantation

events. Here we would see in the conposite endpoint, which

l"mstill waiting -- we still haven't been shown it -- we
wi || have nore dom nance by deat h.

My understanding is where you're right, JoAnn,
when you look at tinme to the primary endpoint -- and
dialysis is the first event -- there's no evidence of a
reduction there, 24/22. But if you continue to follow

peopl e past creatinine increases and | ook at whet her or not

this translates into a reduction in dialysis -- | believe
it's what we're seeing now, which is the data you're
showing us -- there's evidence of a 20 percent reduction,
but it's not significant.

But clearly when you get this conposite
endpoi nt of transplantation, dialysis, death, that relative
risk reduction is going to be a fair anount |ess than 20

percent and not at all close to the 50 percent reduction of

captopril in that corresponding analysis. So, 1'd stil
like to see that anal ysis.

|'"d like to nove on to a related point, but did
you want to say any nore about this?

DR LI NDENFELD: No. Go ahead.

DR. FLEM NG Steve brings up another very key
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point and that is if we're |ooking at clinical endpoints
| ooki ng at the aggregation of clinical endpoints, certainly
it's appropriate to focus on those that are renal rel ated.
Certainly it's appropriate to look at a
transpl antation/ di al ysi s-free survival endpoint separately.

But it's also very clinically relevant to say,
especially if we're going to conpare to am odi pi ne, what is
gl obal Iy happening here that's really clinically inportant?

Wen we keep seeing these neta-anal yses, we keep seeing
the creatinine changes included in those, and of course,
they continue to dom nate.

There's no question there is a difference in
time to doubling. There's no question, and anl odi pi ne
doesn't provide that benefit. But if we |ook at how that
translates into true, tangible clinical outcones, |ooking
first with a focus toward renal, i.e., dialysis,
transpl antation, death, we haven't seen it yet, but ny
guesstimate is it's going to be a reduction of 10 to 12

percent relative risk, conpared to 50 percent with

captopril.

W haven't at all yet seen an analysis that's,
in essence, in the spirit of what Steve wants to see, which
is let's ook at all events that really matter. Let's | ook

at transplantation, dialysis, survival, but then also

factor in those inportant cardi ovascul ar events, such as M
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and stroke, where it would appear that there's no | onger an
advant age over am odipine. And in fact, it's not clear to
me whether there's a disadvantage. It would certainly be
i nportant at some point soon to see those two conposite
anal yses.

DR. COOPER. So, if | understand you correctly,
Dr. Flem ng, what you're requesting is the tinme to a
conbi ned conposite endpoint, excluding the serumcreatinine
events, that focus just on dialysis, transplantation,
cardi ovascul ar events, and death.

DR. FLEM NG | ndeed, because essentially what
we're | ooking at here is a continuum \Wat we're | ooking
at in the primary endpoint is an endpoint that is dom nated
by tinme to doubling of serumcreatinine. W've seen
however, that there's only about a 9-nonth |lag fromthat
endpoi nt to end-stage renal disease, and in fact a | arge

nunber of peopl e have achi eved end-stage renal disease

endpoi nts. But those endpoints are still heavily
i nfluenced by having serumcreatinines hitting 6. And
we're told that that, in fact, is a trigger for

intervention, although interestingly there is sonme lag in
when that intervention occurs.

But if it's in fact a short lag, then we
presumably should be fully adequately powered to see the

tangi bl e effects. Does this translate in tangible effects
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in ternms of reducing the renal -focused endpoint, which is
transpl antation, dialysis, death? So, let's |ook at that
conposite endpoint, nunbers of people that had that
endpoint, relative risk estimtes.

Then | ooking nore globally, as Steve had
pointed out, let's |look at the nore gl obal clinical
consequences, because we've acknow edged that in this
setting cardi ovascul ar events dom nate what are the bad
t hings that happen to people. So, at least | would like to
know what is the relative outcones in bad things. Take
your secondary endpoints and add transplantati on and
dialysis or take Steve's three endpoints, which are stroke,
M, cardiovascul ar death, and add dial ysis and
transplantation, and let's see. There's a |lot of data here

on these clinical endpoints. Let's see what those results

show.

DR. COOPER: Dr. Fisher, would you like to
comment ?

DR FISHER Yes, |1'd like to make a few
cooments. I'ma little bit shocked, for exanple, to hear

Dr. Flem ng think that 50 percent in type 1 diabetics, who
are not required to be hypertensive, by the way, for that
trial, so that a substantial proportion were not -- so, the
concurrent therapy was very different and anything you

observed could, in part, be related to hypertension as well
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because it was a placebo-controlled trial. And there were
35 and this is 58. So, | don't really understand the
rel evance.

A second point I'd Iike to make -- and |I' m not
a clinician.

DR. FLEM NG Lloyd, the rel evance of what?

DR. FISHER: The rel evance of the captopri
data in young type 1 diabetics to denonstrate nephropat hy,
everybody hypertensive type 2 diabetics. | nean, granted
we are treating diabetes and things are sonmewhat --

DR. FLEM NG You can put captopril aside if
you wish. The interest in |ooking at what are the direct
clinical outcones stands on its own as being intrinsically
of interest.

DR FISHER  Just a second. W' ve heard about
t he cardi ovascul ar death, and | think that's very rel evant.

However, the overall death rate is essentially unity, if
you take into account deaths fromall causes, tota
nortality. So, | personally would focus on that. | don't
think the patient is too concerned about why they died.
Well, they're not concerned about why they died actually, |
think it's fair to say. The patient survivors are probably
not too concerned about why the patient died but whether in
fact there is an excess risk. O course, that point

estimate, including everything, is there.
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There may be anal yses that haven't been run,
but certainly the fairly strong trend, when you | ook at --
and | imagine there are curves. | can't renenber. There
are unpty-doodl e backup slides. Does anybody know if the
cardi ol ogi st speaker is going to be allowed to speak?

DR BORER: Not for a bit. There are sone
i ssues that have to be resolved first. So, we'll have to
hol d t hat .

DR FI SHER  Ckay, because that's very
inmportant. |It's not as if nobody thought of these issues.

There's a very nice presentation by a person involved in
the classification of that, a card-carrying, well-known
cardi ol ogi st, who indeed could address these issues and is
prepared to address the issues.

But one of the points he nmakes, in case this
doesn't get through, is he was surprised, when they got
done, that there were many nore renal endpoints than
cardi ovascul ar endpoints. Both are very inportant. And if
you put themtogether, this is a sick popul ation.

But | don't know if the sponsor has every
anal ysis Tom woul d desire, but there are a nunber of
anal yses that can be presented with backup slides | ooking
at those endpoints.

| would only like to point out the study was

not desi gned nor powered for |onger-termfollowup. Maybe
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it should have been. But | think it's alittle unfair to
say, well, gee, if you didn't reach the conponents that I
personal ly Iike, then you know, it doesn't nmean much
That's kind of a stretch to ne. You may say, well, gee, it
was a great trial, but unfortunately it didn't have the
best endpoint for the state of the science at this point in
time, and | could understand that and that would be
sonmewhat def ensi bl e.

But all the additional evidence, while not
totally persuasive at the sane significance level with
fewer events, points that everything does go on as you' ve
seen. You can throw things together and it |ooks nice and
so on and so forth.

DR BORER Ray?

DR LIPICKY: Well, but I guess to ny mnd
there is sonme rel evance of the captopril trial in the sense
that there's this el egant schema for understanding the
progressi on of kidney disease, and that if you can | ook at
the captopril trial, you see that there is a clinically
rel evant endpoint that is easily net, and you shoul d accept
the creatinine as not a surrogate but a real thing. And
the trouble here is, it seens to nme, that the clinically
rel evant stuff that was measured sort of underm nes that
basi ¢ phil osophy. So that although FDA has said doubling

creatinine is an endpoint that is okay, FDA may be w ong,
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and perhaps one shouldn't accept that as a reasonable

t hi ng.

DR. COOPER: Can | just nmke a coupl e of
coment s?

We're going to do our best to collect all the
data and be able to respond. But there are a coupl e other

comments here that are pertinent to the conversation, and
then 1'd like Dr. Lewis to be able to comment as wel | .

The first comment is that, Dr. Lipicky, if you
will recall the first advisory comrittee on captopril, nost
of the cardiologists at that time were concerned that al
of the benefit for captopril was because of its effect on
heart failure, and that was driving the results of the
study, which is why we felt very much that it was critical

to include heart failure in the analysis.

The second conmment -- and | think Dr. Lew s
will be able to address this -- is with respect to the
del ay between serumcreatinine of 6 and initiating

dialysis. There are clear explanations for why that,
guot e, apparent delay woul d occur.

Dr. Lew s?

DR. EDMUND LEWS: Well, 1've spent the last 8
years discussing the captopril trial, so | don't see why
t oday should be any different.

First of all, | want to nake sure that we're
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all on the sane page as far as who was studied in the
captopril trial and who is being studied here because the
common denom nator may be di abetes, but we're tal king about
two very different trials and two very different
popul ati ons of patients. So, let nme just establish that
first and then we can go on fromthere.

We have slide 10-1, please.

So, as you can see, we have a popul ation of
patients that's 24 years older. They are obese, whereas
the type 1's were slim Their bl ood pressures were
consi derably higher, particularly the systolic. However, |
al so want to enphasize that in the trial that we're talking
about, |IDNT, 100 percent of the patients were hypertensive,
and in the captopril trial, 75 percent of the patients were
hypertensive. So, 25 percent of the patients in the
captopril trial had a very different course, particularly
the ones in the placebo group.

In addition, the type 2 patients that we're
studying had a significantly worse |level of renal function
with a mean serumcreatinine of 1.7 conpared to the
patients in the captopril trial.

So, we're tal king about two different
popul ati ons of patients here. They're older. They're
obese. They all snoke. They have an enornous history of

cardi ovascul ar di sease, as you can see, 45 percent having
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You couldn't get into the

| trial if you had a cardi ovascul ar event. And

their blood pressure is a problemover years. These

patients have chronic hypertension conpared to the type 1

patients.

t hat subj ect,

Can | have subtal k 48-6 pl ease? Yes.

DR. LI NDENFELD:

Dr. Lewis, while you're on

the levels of proteinuria were the sane,

t hough, between the two trials.

geonetri

because,

col | aborati ve study group,

DR. EDMUND LEW S:

C neans. So,

of course,

Well, actually those are the

we've had a little interaction here

represent BMS today, but we are the

and if you | ook at our paper,

our actual means, not geonetrical, but the actual neans of

urine protein excretion in the irbesartan trial is

considerably higher than it was in the captopril trial,

just neaning that we had nore patients with a | ot nore

protei nuria which kind of evens out when you do geonetric

nmeans.

So, you'll have to take nmy word for it on this.

The patients in the type 2 trial on average had hi gher

proteinuri a.

than in the type 1 trial.

We had nore patients with nassive proteinuria

Now, in terns of doubling of serumcreatinine

and ESRD, one thing that | do want to point out to the

panel :

ti mes change,

as wel |

as i ssues about vari ous
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di seases. And the reason why our hard endpoint in the type
1 study was death, dialysis, or transplantation -- and ny
recollection is there were 22 deaths in the type 1 study.
It was 14 in the placebo group and 8 in the captopri
group, which was not statistically significant, but it was
t hat trend.

And the reason we bundl ed those in the type 1
study was because when we designed the type 1 study, we
i ncluded death with dialysis and transpl antati on because at
that time it was very difficult for a patient with end-
stage renal disease due to diabetic nephropathy to actually
get on a dialysis program So, we saw those deat hs not
bei ng as cardi ovascul ar deaths but as renal deaths, which
is no longer an issue because, as | say, 45 percent of
patients on our dialysis prograns today have di abetes.

So, it was a different tine, and that's why
that design was put in. But | think that it points out
that you can't really exactly take even definitions such as
death as being identical between the two studi es because
we' re tal king about the 1980s as conpared to now, and
t hi ngs have changed.

Now, if you |l ook at doubling of serum
creatinine, which I hope we have established as being a
very inportant clinical event in this course, which

presages end-stage renal disease -- | nean, this isn't an
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epi sodic disease. This is a continuumhere. So, if you
| ook at that, you can see that in fact in the two arns
here, we have a substantial decrease in the |ikelihood of
reaching that m |l estone.

Now, one of the things about this and the
apparently stronger results in the captopril trial is that,
first of all, we did not have cardiovascul ar death as a
serious conpeting endpoint in that trial. People are dying
during this trial before they ever have a chance to doubl e
or go into end-stage renal disease, for that matter. And
in addition, the placebo group in the captopril trial was
|l osing renal function at such a rate that it was easier to
show a di fference between the two groups because in those
days bl ood pressure was not controlled as rigidly, and that
group of patients, the placebo group, certainly was | osing
renal function faster.

So, in terns of conparing the two trials, from
my point of view, having been the PI for both of these
trials, the only thing that I think that really can be said
about the two trials is that the results for both trials
are strongly in the sanme direction. To conpare the nunbers
fromthe two trials | really personally don't think is
val i d.

Now, as far as the end-stage renal disease or

death issue, | think that to a certain extent, of course,
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we' ve said that we had a conposite endpoint. These people
coul d have a renal endpoint or a cardi ovascul ar endpoi nt,
and the cardi ovascul ar endpoints were not statistically
significant. Looking at the published data in, say, just
hypertensi ve popul ations, the blood pressure trialists
col | aborative neta-analysis, clearly irrespective of what
agent you're going to use, it's whether you | ower the bl ood
pressure or not that's going to really determ ne what your
cardi ovascul ar events are. So, we're not too surprised
about the cardiovascul ar deaths really determ ning this.

And as far as the ESRD is concerned, | think
that you can see fromour data about the way people are
nmovi ng, doubling serumcreatinine, getting up to 6, going
on to dialysis, that | think that we're really talking
about in this trial an issue of length of followup. I
can't imagi ne how we can be tal ki ng about end-stage renal
di sease -- our data not show ng that we have a serious
effect in altering the course of renal disease because
we're altering the course in a very positive way with
irbesartan all the way up to renal disease. The only
reason we don't have a significant p value with that is
because we didn't follow them quite | ong enough. | think
that you can assune that everybody who doubles is
ultimately going to reach 6, and then they'lIl go on

dialysis in a very short period of tine.
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So, in looking at the course of renal disease,
not | ooking at the specific p value nunbers at each stage,
| believe that what we're showing here is not really
different fromthe captopril trial when you take into

consi deration patient population and all of that kind of

t hi ng.

DR BORER. Dr. Lewis, before you sit down, can
you clarify something for ne? | know you didn't coll ect
these data, they're not reported, and it's not going to be

a primary basis for decision nmaking, but just so | can
understand. Wen sonebody reaches a creatinine of 6, let's
say he doesn't get dialyzed, are there lifestyle changes
that we can infer would occur? For exanple, is the diet
very restricted? Are there other Iimtations? Can you
tell us sonething about that?

DR. EDMUND LEWS: Yes, | would be glad to
address that.

The reason actually for the Medicare definition
of a creatinine of 6 in this population is that the goal of
t he nephrologist is to get the patient on dialysis before
t hey have urem c conplications because once they start
havi ng urem c conplications, for exanple, just
pericarditis, the road back is a long road. So, what we're
trying to do is to prevent the adverse effects of urem a

whi ch are systemic by putting the patient on dialysis
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before they get any of this.

One of the things that has not come up, which
woul d point out to the conmmittee, is that the Medicare
criteria of a creatinine of at least 6 or a creatinine
cl earance of less than 15 ms per mnute applies to the
popul ati on of patients with diabetic nephropathy. What
that means, which is inportant to the nephrol ogist, of
course, is that Medicare has no problem paying for dialysis
when peopl e have reached that |evel. They have nade the
decision that that is an appropriate level. It prevents
conplications, hospitalizations, nausea and vom ting,
further inanition or whatever is occurring because the
patient is feeling sick, plus the anem a and all of that.
They will pay for that.

Now, if a patient does not have diabetic
nephr opat hy and has advanci ng renal disease, the Mdicare
definition of end-stage renal failure is not the same. The
Medi care definition of renal failure is now creatinine
equal to or greater than 8 or a creatinine clearance equal
or less than 10. And the reason for that is it is
recogni zed in the conmunity and by the federal governnent
that patients with diabetic nephropathy are, in fact,
sicker than patients with chronic renal failure due to
ot her di seases and, therefore, deserve to be dialyzed

earlier. | think that ny last statenent there probably
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answers your question.
DR JULIALEWS: Can | add a conment to that?
| have an advantage as a younger nephrol ogist. These are
still all the patients in nmy clinic. At a creatinine of 6,
the patients are fatigued. They' ve lost their sleep cycle,
and very inportantly, their serumal bum n as a key nmarker
of nutrition has begun to fall. The serumalbumn is
actually the single nost inportant predictor of survival in
a dialysis patient. So, they've al ready begun to have
signs and synptons that they conplain of. Wthin 2 or 3
weeks of initiating dialysis, nost of ny patients, both
di abetic and nondi abetic, will say | feel better than
have felt in a year. So, they've had a gradual decline in
energy level, nutritional status, and other factors.
DR. BORER: Thank you.
Bev?
DR. COOPER: May | just intercede here? One of
t he ot her observations has to do with hospitalizations, and
Dr. Pfeffer is now avail abl e and can address sone of the
guestions we have about the cardi ovascul ar events.
DR. BORER: Let's just follow through on this
idea. We'lIl cone back to that. There are severa
i nterlocking issues here.
Bev?

DR LORELL: 1'd like to ask a question that
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may be a segue to Dr. Pfeffer's coments. | amnot a
statistician, but I ama cardiol ogist that deals all the
time with incidents of death and interventional cardiol ogy
trials in heart failure.

| guess | would like a corment from one of the
card-carrying statisticians either on our panel or
el sewhere. |If you look at the incidence of cardiovascul ar
death in this population, it is actually remarkably | ow
It's about 8 percent in the placebo group. It may be in
part because they're being treated with anti hypertensives
and the cardioprotective class of drugs of beta-bl ockers.

So, looking at the incidence of cardiovascul ar
death over a 57-nonth treatnent period, if | were going to
design a trial with the primary endpoint of reducing
cardi ovascul ar death, | would suspect that would be a trial
t hat woul d need several thousand people in the treatnent
and placebo arns. And perhaps before Dr. Pfeffer,
representing the conpany, speaks, we could hear a
statistician's comment on that.

DR. BORER Ll oyd, Ton?

DR FLEM NG If you're asking about whether it
woul d take an enormous trial if one were focusing only on
cardi ovascul ar death --

DR LORELL: That's ny question.

DR. FLEM NG -- it wuld take a very large



