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trial, unless one were targeting a very substanti al
reduction in the death rate on that.

DR LORELL: Thank you.

DR. BORER: Ll oyd, you had a conment?

DR, FISHER  Yes, you are right. It would take
a larger trial. Actually, fromwhat | have been inforned,
it's not as large as Tomwoul d think probably. And the
reason is that the cardiovascul ar event rate really goes up
when the people hit dialysis. Now, I'mnot famliar with
that literature, but everything that |'ve been hearing, as
we' ve been rehearsing for this neeting, assumng that's
true -- and the independent people brought in here could
di scuss that. So, if you followed |ong enough, if you're
willing to let a lot of people get to dialysis and so on
and so forth, and not feel you had to intervene to prevent
that in every way you could, then actually surprisingly not
just the death rate but the cardi ovascul ar event rate woul d
go up nore than you woul d think.

DR COOPER: And in that situation, we would
have continued coded nedi cati on throughout the study rather
than discontinuing it at the first event.

DR EDMUND LEWS: If | could address that,
just to finish Lloyd's statenment, the nortality rate, once
a patient reaches dialysis, hasn't changed nuch over the

| ast several years, and it is nmuch greater in patients who
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have di abetic nephropathy than it is in patients with other
di agnoses on dialysis progranms. The one-year nortality for
these patients is 25 percent, and the two-year nortality is
50 percent. So, the goal is to prevent the patient from
going on to dialysis as |ong as possible because they're
not dying renal deaths, they are dying cardi ovascul ar
deat hs, and whatever it is about dialysis that does this,

t hese patients do very badly.

DR BORER:  Steve?

DR. NISSEN: | just want to nmake sure |
under st and whet her any of the cardi ovascul ar endpoi nts were
censored in this trial. AmIl or aml| not correct? Wen
t hey reached ESRD, fromthen on were the cardiovascul ar
events included or were they censored?

DR. COOPER: They weren't captured.

NI SSEN: They were not capt ured.
COOPER:  Ri ght.

SR

NI SSEN. They were captured or captured and
censored?

DR. COOPER: They were not captured. The
patients were no |onger on study drug, so there's wasn't a
safety effect that we were follow ng, and because of the
i nterventions associated with ESRD and the change to the
patient's status as a result of those interventions, we did

not capture any cardi ovascul ar events that happened once a
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subj ect reached ESRD.
DR. NISSEN. Ckay. Well, nmaybe I'll have nore

to say in the discussion period, but I'd sure like to see

t hat dat a.

DR. COOPER: That's the design

Can we have Dr. Pfeffer now?

DR. BORER. Al an, did you have one question
first here?

DR HHRSCH: This may also just relate and
maybe Dr. Pfeffer can answer it as well.

In transition again fromthe bal ance of rena
benefit to cardi ovascul ar benefit, | want to go back to
Steve's point on figure C16 where you see a reduction in
heart failure events with irbesartan, but a relatively
favorabl e effect on the ischem c events in the am odi pi ne
group. You've shown us baseline data for many rena
parameters. | just want to make sure there wasn't any
m sal | ocation or random zation inbal ances. Do you have
data on clinical coronary disease, myocardial infarction
hi story, heart failure in the three cohorts you can share
with us?

DR. COOPER: W didn't collect data at baseline
to that | evel of degree, but the frequency of prior
cardi ovascul ar events at the tinme of random zation was

simlar in all three treatnent groups.
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DR HRSCH | sawthat. | was wishing to
break that down a little bit.
DR BORER: Marc?
DR PFEFFER. 1'd like to start with an apol ogy
for sone of the confusion. | ama nenber of this group,
but my tenure was supposed to start after this neeting
because | obviously knew | was working on this project
since 1995, and | knew this date. Wwen | was invited to
join, | asked that nmy tenure start after this session. And
apparently my paperwork went through faster than
anticipated. So, | apologize to --
DR BORER A first.
(Laughter.)
DR. PFEFFER. But ny history with this trial
think is relevant because it goes back to the design phase.
Dr. Lewis and the collaborative group had been working
with the sponsor -- and this is relevant to the difference
bet ween cardi ovascul ar and renal -- to design a renal study
in a patient population that had never been tested with a
new cl ass of agents that had never been eval uat ed.
At that tinme, | came in and had discussions
with Dr. Lewis and the sponsor and said how could you not
| ook at cardi ovascul ar events. That's what w |l happen
with these patients. And he said, Marc, you have to

understand. We're getting these people at the point of the
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spectrum where they're nore likely to have renal events,
but why don't we prospectively | ook at cardi ovascul ar
events too but as a clear secondary. As a matter of fact,
all the alpha in this project is on the renal events. So,
this was a renal study known in a population with a high
i kelihood to have a propensity for cardi ovascul ar events.

Now, given that, the sanple size was based on
the renal events. So, it was a sanple size of
approxi mately 600 per group with three active conparators.

So, there wasn't a chance to tal k about cardiovascul ar
deat h.

If I could have the first slide. W built a
conposite. Wy does one build a conposite? First of all,
this is a secondary endpoint. And we built a conposite
knowi ng that with 600 people, three groups, two
conparisons, to get a signal that there was an ability to
i nfluence a cardi ovascul ar outcone, we woul d need as nany
what we thought were clinically inportant events as
possi bl e.

So, as you've heard, it's cardiovascul ar death
plus nonfatal M, and | woul d say prospectively we even
built in an ECG core | ab where the baseline ECG was | ooked
at 6 nonths, 1 year, and approxi mately 6, 000
el ectrocardi ograns were | ooked at. Hospitalization for

heart failure required a hospitalization and an



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

106
adj udi cation commttee, as did neurologic deficit, and the
anputation was clear, above the ankle. So, we felt this is
a snorgasbord of bad news cardi ovascul ar events, and let's
see, if we have a signal that in these three active
conparators, if we can see sonething.

To give you an idea of where we stood, we al so
said 600 m ght not be enough. Let's broaden the
definitions and now let's call this a tertiary. That's
clearly a definition of where we are. W're in the
expl oratory phase, but we didn't want to m ss sonething
with this new class of agents in this inportant popul ation.

So, what we added to what you had seen before
was nonfatal Ms called by the site. So, if a site called
it, we'd add that. W al so added revascul ari zati on
procedures. We now added heart failure that didn't quite
require a hospitalization, but the investigator said |I'm
not confortable here. W're going to start an ACE
i nhibitor or an angi otensin receptor blocker, and we al so
added a different | evel of anputation and peri pheral
vascul ar procedures.

And the results were surprising to ne that with
t hat snorgasbord of cardi ovascul ar events adding all these
together, in only 2.9 years -- everyone on active bl ood
pressure control, and blood pressure | evels are going from

about 160 to approximately 140 systolic -- we had a 25
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percent event rate overall. Contrast that to the rena
where it's 37. So, Dr. Lewis was right. These people were
nore |likely to have a renal event.

But that didn't nmean that we didn't prespecify
and | ook at these things. This is the actual nunbers. The
nost conmon event that happened to one of these random zed
patients who was then followed for a cardi ovascul ar event,

t he nost comon event was the devel opnent of a
hospitalization for heart failure.

If we | ook at the overall conposite, | think
the conclusion is that this therapy, these three arns, that
there's no distinction in the overall cardiovascul ar event
rate.

Now, again, all the groups are receiving
anti hypertensive therapy. There's a central conmittee
blindly working with all the investigators to try to get
t he pressures down, not know ng the assignnment, and this
was the overall

Now, when the investigators presented this --
and the first tinme that was done was in Stockhol mat the
Eur opean Congress of Cardiology -- our conclusion was that
there was no difference in this prespecified conposite,
| umpi ng all cardi ovascul ar events.

When you have a conposite, | think it's fair to

| ook at the conponents for hypothesis-generating
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information, and we did that. And what that showed was the
nost inportant line is the first dot, which is the
narrowest confidence interval, which is the overal
predefi ned, and you can see that that is right around the
nil, which is what that Kaplan-Meier showed.

But then when you break it down into what were
t he conponents, the only thing that really | eaves the |ine
-- and we are not meking a point of this because it's one
conponent of many -- is this hospitalization, but it's
count er bal anced by other factors. The event that we had
t he narrowest confidence interval, of course, is the
overall, and we choose to nake the statenent that there's
no i nfluence on cardiovascul ar events, sonme very
interesting things here that will need further study.

The tertiary analysis, which is even broader,
just confirns what |'ve just said, and once again, the
conponents go back and forth. Really no difference and
not hi ng that you would say we found sonething here in this
one of six subanalyses in a tertiary analysis, but
interesting observations that will require |arger studies,
whi ch are al ready underway. There are |arge studies
conparing ARBs to cal ci um channel bl ockers. VALUE has
approxi mately 15,000 patients; LIFE has 9,000 patients.
That's what's going to be required.

Post hoc for the conmbined -- you've seen this
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-- was let's add the renal bad news to the cardi ovascul ar
bad news and see if it's a shallow victory. Are we just
of fsetting those renal benefits by nore cardi ovascul ar
adverse events? And that wasn't true.

But | think an even nore inportant analysis to
sonme of the points that |1've heard raised appropriately
t oday, what about the patient? The patient doesn't care if
they're referred to the nephrol ogi st, the neurol ogist, or
the cardiologist if they had something happen to them
This isn't a "who's ny specialist here." 1It's "how am|
doi ng?"

We | ooked at the hospitalizations. Now, this
is also skewed in a way that the data collection stopped at
t he devel opnent of end-stage renal failure. So, censoring
fromthe tinme of devel opnment of end-stage renal failure
means that we had slightly | onger exposure in the
irbesartan group. Wth that slightly | onger exposure,
there were fewer hospital adm ssions and the tinme in the
hospital was reduced. | think that's a global neasure.

Now, of interest, the cardiovascul ar conponent
of the hospitalizations was not changed in these three arns
with all active therapy. So, our conclusion would be that
al t hough we did not show a neasurabl e i npact on
cardi ovascul ar di sease, we did show a neasurabl e

i mprovenent in global health, best nmeasured | think by the
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total hospitalizations.

DR. BORER. Steve or Tom do you have any ot her
poi nts you want to make?

DR. NISSEN:. | tend to | ook at these events in
nore of a hierarchical way, and | guess that's why |
focused so narrowmy on what we woul d consider the hard
cardi ovascul ar endpoi nts of cardi ovascul ar death, nonfat al
M, and stroke. | would really like to see an analysis
where those hard endpoints are | ooked at. And the reason
say that, Marc, is that nost of the "benefit" on the
i rbesartan versus aml odi pi ne conparison cones fromthe
hospitalization for heart failure, and we all know t hat
am odi pi ne tends to produce sone peripheral edenma and that
patients with peripheral edema are much nore likely to get
into a hospital with a diagnosis of heart failure. So,
what you're trying to do is equate a soft endpoint |ike
hospitalization for heart failure with nuch harder
endpoi nt s.

And | really want to know what the statistica
significance would be if one | ooked at -- and | recognize
it's exploratory and | recognize it's not prespecified, but
in ternms of |ooking at overall benefit, | think you have to
| ook at cardi ovascul ar events in that kind of hierarchical
way because they have different inportance in ternms of the

overall benefit to the patient. Do we have such an
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anal ysi s?

DR PFEFFER Well, Steve, | think if we could
prespecify the inportance of a nonfatal event, then give it
a rank, we'd all be in nuch better shape for designing
trials. Your bias is that having a nonfatal M, you'll do
better than getting hospitalized for devel opnent of heart
failure. Well, there are nonfatal Ms and there are
nonfatal Ms, and there are devel opnents of heart failure.

And | think that's the whole problemw th once you get
bel ow deat h, how do you rank these things. Even with the
di agnosis of an M, sonetines it's a triponin |leak versus,
wow, this person is not going to get out of their chair
again. So, | think that's treading in an area that we
can't do within this study or that nost studies couldn't
do. Therefore, we chose to give you the whol e gl oba
snorgasbord and | et you interpret that.

| think the hospitalizations are a very
i mportant conponent of this.

DR NISSEN. One followup and that is --

DR JULIA LEWS: Could |I coment?

DR. NI SSEN:  Sure.

DR JULIA LEWS: On the adjudication conmttee
-- and Marc can speak to this too -- we were very sensitive
to that issue of peripheral edema associated with

am odi pi ne use that you nentioned. |In fact, as we
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adj udi cated the heart failure hospitalizations, we required
the patients to have other manifestations such as rales, a
chest x-ray that showed pul nonary congestion, wedge
pressure. | mean, there had to be nore to it than swollen
ankl es.

DR. NI SSEN:  Sure.

Let nme just ask one nore question, and that is
| want to know the justification for not collecting the
cardi ovascul ar event data once they got to dialysis. [|I'm
very troubl ed by that because we don't have data that |
t hi nk we shoul d have.

DR. EDMUND LEWS: Well, once a patient goes on
to dialysis, their caregiver, their environnent, everything
really changes. Plus, their clinical course changes in a
hi ghly expected way. So, that data was not collected
because of that, because in fact the way we | ooked at it,
requiring end-stage renal di sease was the endpoint here.
And the high nortality rate of these patients, while it
woul d be of interest to know the exact nunber, | agree, but
we didn't anticipate that it would be any different than
any ot her type 2 diabetic nephropathy that reached end-
stage renal disease. They, after all, had not been on
coded nedi cation for sone considerable period of tinmne.

They may have had their bl ood pressure controlled better

than the average patient, so maybe they had a nore benign
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course. But we did not feel that having detail of that
stage of the patient's |life would actually contribute
meani ngful information to what we were studying, and what
we were studying was does our intervention prevent the
patient fromrequiring dialysis according to what the
course of things would be.

DR. NISSEN: But an intention-to-treat analysis
says you continue to collect the data as the endpoints
occur. | nean, | think it's an unusual approach. | can
under stand why you m ght argue that the data m ght be
censored, but | certainly would like to see the data.

DR, JULIA LEWS: | just want to nake two quick
comments to add to the reasons why we chose not to do that
in the design conmttee, and that's because there are two
ongoing trials, one sponsored by the NIH and one sponsored
by a pharnaceuti cal conpany, |ooking at elenents of the
di al ysis nmenbrane interaction with the patient and | ooki ng
at phosphate binders and certain things that we use to
manage them once they're on dialysis that are thought --
the hypothesis is that those things actually inpact on
cardi ovascul ar events. So, we really thought this was a
fairly contam nated popul ati on.

Al so, recall we only start out with 1,715
patients at the beginning of the trial. Qur other feeling

was that there were going to be so few patients for a



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

114
cardi ovascul ar outcome anal ysis that actually reached
dialysis that it wasn't the appropriate setting in which to
do a study in what happens to cardi ovascul ar events in ESRD
patients.

DR. BORER: Tom and then Bob and then | have
sone final questions for you before we break for the FDA-
mandat ed | unch

DR. FLEM NG There's nuch to say here. It's
in a certain sense philosophically troubling to nme because
we are -- and | can accept this in a certain sense --
arguing that we need to follow patients | ong enough to
really be able to see the full clinical benefits achieved
by an intervention that is effectively extending the tine
to doubling of creatinine. Yet, at the sane tinme we're
heari ng, gee, when you get out far enough, there's such a
nmyriad of conplicated phenonenon influencing the outcones
of these patients, that we don't really want to capture al
of these events because it's difficult to interpret them

In essence, what | want to understand is what
are the true clinical consequences of an intention to
deliver an intervention versus not and follow all the
patients forward in tinme. And it may not be possible to
expect statistical significance on all the cardiovascul ar
endpoi nts. That doesn't nean it's not very informative to

understand whether there's a pattern here that is
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suggestive of benefit or |lack of benefit. So, it's a
si npl e questi on.

Marc, you've indicated that you were a bit
surprised that cardi ovascul ar events were about two-thirds
what the renal events were. Maybe that's what it is. |
have troubl e knowi ng whether that's what it is because we
stopped systematically follow ng the cardi ovascul ar events
at certain points intine. So, it's alittle difficult to
under stand that.

What | would like to see, Marc, about three
slides fromthe end, you threw sonmething up that is getting
at, at least indirectly, what sone of us have been really
struggling to see. Could you put the slide up again that
shows the actual nunber of documented events of each type
when we're | ooking at the secondary endpoint? And |I'd |ike
to have this left up for several mnutes so at | east we can
make sone notes as we go on to other discussions.

Fundanmental ly, what I'd |like to see --
descriptive or inferential isn't critical to ne. Wat |
want to see is what the data show about the difference
between the three intervention arns in the fraction of

patients that have the nore renal endpoints here, death,

di al ysis, survival. Show nme what that analysis is.
And then it is relevant to be able to see nore
gl obally how those renal and cardi ovascul ar out cones pool
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not that | have to prove statistical significance or not.
|"d like to understand what the data show about the act ual
i nfluence of the strategies here in inpacting both renal
and cardi ovascul ar outcones. So, at sone point before we
get into voting, I"mreally hoping someone can put those

speci fic anal yses before us.

DR JULIA LEWS: Can | nmke just a quick
corment? | know you're cardiologists and I know t hat heart
attacks and cardi ovascul ar deaths are really inportant

outcones for you. But again, as a nephrologist, | have to
tell you whether or not you have to go to a dialysis unit
three tines a week is also a very inportant outconme, and if
t he governnent ran out of noney, 100 percent of those
peopl e woul d be dead without dialysis. So, we don't have
renal death because we're rich and fortunate in our
country. It's a huge factor for patients. Many of them
are nore frightened of it than they are of a heart attack.

DR BORER  Bob?

DR. TEMPLE: | guess | have a couple of
observations. Maybe this should be left for the
di scussion, but it seens to nme the discussion is bearing on
t hem

This was not a trial to describe which the best
anti hypertensive is. A trial of 40,000 people is

attenpting to do that. W don't know what success it's
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having. But you really wouldn't expect a trial of this
size to be able to pin down the question of whether
am odi pine is better at preventing heart attacks than
irbesartan. There are nmountains of data on that question.

Most of it, | admt, is ACE inhibitors not A2 bl ockers.

But it's obvious that trials go every which way. | nean, a
big trial in diabetics -- not so big -- the ABCD trial sort
of suggested that cal cium channel bl ockers are death and
ACE inhibitors nake you live, and then other trials don't
show t he sane t hing

It doesn't seemsurprising to ne that in
people, all of whomare treated apparently appropriately
for their blood pressure, you see twists and turns, and I'm
not sure how much you can make out of a trial of this size
on those endpoi nts when hundreds of thousands of patients
have not all owed anybody but certain individuals to reach a
concl usi on about whet her cal ci um channel bl ockers are
better or worse. So, | wonder how much one shoul d make of
this. So, that's one observation.
The second is -- people have said this

repeatedly but |I'mnot sure whether everybody buys it --
t hat when you reach a creatinine of 6 or sonething like
that, you are on your way to dying or going on dialysis,
al though this trial didn't follow that |ong enough. So,

there seens to be a mnimzation of that because you didn't
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die or go on dialysis yet. | wonder about that because the
contention is at least you're on your way there. If we
foll owed you another year or two, you' d definitely be
there. But those are not counted as serious events because
they didn't quite happen yet. So, | wonder about that. It
seens to me worth discussing. Does any disagree with that?

Then, of course, the other observation is that
there are two conparisons here. One is against placebo
whi ch actually translates to a wide variety of other drugs,
but not including cal ciumchannel bl ockers or ACE
inhibitors or sonething like that. And that doesn't show
this funny thing on cardi ovascul ar events. So, it's not
cl ear what to make of that.

You m ght say that these data certainly don't
tell you you should al ways use irbesartan instead
am odi pi ne in everybody because those other events seened
to go the wong way and it's anbiguous on that. But does
that interfere with reaching a concl usi on about the effect
on renal function? And | think those are sonmewhat separate
guesti ons.

DR. BORER: Thank you.

| have three final questions for you before we
break. No discussion, just give nme an answer if you can,
and they' Il probably cone up again as we go through the

di scussion of the formal questions |later.
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| asked you before about what happened to the
peopl e once they were taken off their coded drug. That
guestion had several conponents. First of all, what were
they put on? How were they treated after they were taken
of f the coded drug, nunmber one? And nunber two, what
happened to their rates of progression conpared with the
rate of progression in the first portion of the trial
before they were taken off the coded drug? So, that's one
set that 1'd like to hear an answer to.

Second, | want to know sonet hi ng about the
excl usi ons beyond that point at which people were taken off
their coded drug. There were several other people who were
anal yzed one way or another that 1'd like to hear about.

And third, you nade a point about bl ood
pressure differences not being inportant, and I think it's
useful that Dr. Kopp is here because | think that the data
that exists mght not support that statement and it nay be
i mportant for us to know about that.

But we'll go through themone at a tine. First
of all, what about the patients who stopped their coded
drug? How were they treated and what happened?

DR COOPER: Can we have the first slide on
conconitant nedi cation on doubl e-blind therapy please?

This slide displays the use of the different

cl asses of antihypertensives in this patient popul ation
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during the double-blind period. As you recall, earlier
was asked a question about beta-bl ockers, and you see that
the frequency of use was 52 percent in the placebo group.
In nost of the classes, placebo patients by and | arge
recei ved nore anti hypertensives.

We do not have specific information about the
use of agents once patients reached doubl e of serum
creatini ne because there's no approved indication and it
was up to the investigator to decide what to continue to
use. Qur feeling is everyone was very committed to
mai nt ai ni ng bl ood pressure control and the use of these
agents nost |ikely continued subsequent to discontinuing
coded nedi cati on.

DR. BORER: So had you replaced the coded
medi cation to maintain the bl ood pressure? By increasing
t he doses of these others?

DR. COOPER: | don't have that information. W
didn't collect that |evel of detail of information.

DR. BORER: At sone point it would be inportant
to know, because I'd like to know if they were put on ACE
inhibitors or ARBs. [|f they were, you'd interpret
subsequent data one way; if they weren't, you wouldn't.

DR. COOPER: In the second slide that 1'd |ike
to show -- and |I believe that this slide is on an overhead

and not on a projector, so if we could have the overhead
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set up. The reason why halving of GFR as neasured by a
doubling of serumcreatinine was considered a clinically
rel evant out cone was because the study investigators felt
that once you' ve lost half of your renal function, you
needed to allow the study investigator to treat the patient
wi th what ever therapy, even though there's no approved
i ndi cation, should be used to delay the progression of

renal di sease.

I nterestingly enough, not all investigators put
their patients on an ACE inhibitor. | don't have the exact
percent, but it's certainly not all. And what this slide

shows you is the rate of progression to end-stage renal

di sease after doubling of serumcreatinine in subjects with
and wi thout ACE inhibitors follow ng the endpoint. So,
with ACE inhibitors is on the |ower curve, and there is
data here suggesting that if you treat themw th an ACE
inhibitor, you are going to delay their progression of

renal disease.

And subj ects who did not receive an ACE
inhibitor. And there could have been nmany reasons for why
the patients weren't treated with an ACE inhibitor. These
patients could have had severe hyperkal em a because of
their progression of disease as an exanple. The rate of
progressi on was nore rapid.

DR. BORER. (kay. That's not the way | would
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interpret those curves, but | can be corrected by any
statistician sitting here. It looks to nme |like those |ines
are parallel. They just have a different 0 offset. Am|
wrong about that?

DR. COOPER: If you | ook at the nmedians that
were cal culated until ESRD, it is shorter for those w thout
ACE inhibitors, 6.4 nonths, rather than those with ACE
inhibitors. 1t's 12.9 nonths.

DR. BORER: Perhaps we need a little bit nore
eval uation. Lloyd, can you clarify that for ne?

DR FISHER | agree with Dr. Borer. \Wat he
is saying is the offset are the people who at the tinme they
doubl ed already were at ESRD, according to the creatinine
criteria, reinforcing the point these are different
popul ations. But if you put the offset together nentally,
it's not nearly as inpressive. So, it's not really clear
whet her there's benefit or not fromthese data.

DR BORER Well, |I'mnot sure how nuch we can
infer fromthis, but | would have been happier to see a
real difference between the people who actually were put on
reni n-angi otensi n system affecting agents after the coded
drug was stopped than not, and I don't really see that.

So, I'mnot sure what to make of that.

MR, WLLIAMS: George WIllianms fromBristol -

Myers Squi bb.
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| think we have to be careful in these kinds of
interpretations of different therapeutic events for
cohorts, as described here. These are certainly not
random zed conpari sons.

DR. BORER. Right, | understand.

DR COOPER: | do have one nore slide to show
and that's the slide that shares the rate of progression to
ESRD by treatnent group in subjects who were not put on an
ACE inhibitor. So, if they weren't treated with an ACE
i nhibitor or an A2 receptor antagonist, that's the cl osest
we have to | ooking at whether or not there was sone
preserved benefit after study drug was discontinued but
t hey had hal ved their GFR

So, you see irbesartan in yellow, placebo in
pi nk, and am odi pine in blue. There is no real difference
here statistically, but if you |ook at the trends, the rate
of progression for irbesartan seens to be -- | don't want
to say simlar because | can't show you the corresponding
curve before doubling of serumcreatinine, but it is |ess
than it is for the other two groups.

DR. EDMUND LEWS: May | add sonet hing?

DR BORER Yes, Dr. Lews.

DR. EDMUND LEWS: | just wanted to rem nd the
panel of the hyperbolic relationship that I showed you

bet ween creatini ne cl earance or G-R and the serum
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creatini ne because now we're tal king about a period al ong
that curve that is at the tail where very small changes in
glonerular filtration rate are associated with very | arge
changes in the serumcreatinine. So, if you actually
wanted to have a valid study of anything, ACE inhibitors or
where the patient was random zed first and so forth, those
changes in GFR l eading to | arge changes in creatinine on
your hyperbolic curve are so large that you would really
need a lot of patients to get anything other than the sort
of identical curves that we're show ng you here.

DR. BORER. Well, perhaps it's just not
eval uabl e because the study wasn't designed to do this, but
you' ve shown us the dat a.

What about the exclusions? Now, you' ve told us
what happened or what you know about what happened to
peopl e after they stopped coded drug when they doubl ed
their serumcreatinine. Wat about the others? There were
pati ents who never received any treatnment. There were
pati ents who had ESRD and creatini ne doubling at the sane
time and were counted one way rather than another way. Can
you tell us what you did about, for exanple, the patients
who never received treatnent? How were they handl ed?

DR. COOPER: Dr. Natarajan?

There were 16 subjects who did not receive a

dose of study drug even though they had been random zed.
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DR. NATARAJAN:. Agai n, Kannan Natarajan from
Bristol - Myers Squi bb.
The 16 patients were anal yzed as per the
intent-to-treat guidelines, in essence, actually as they

wer e random zed.

Can | have that slide for the 16 patients
pl ease?

These are the 16 subjects who were random zed
but never got a single treatnment, never treated. These 6

patients were on placebo, 2 patients on irbesartan, and 8
patients on am odi pine. Al of these patients were treated
as if they received study drug and they were anal yzed by
the intent-to-treat principle.

Sonme of these patients did have an event very
soon after the random zation and were counted as havi ng an
event. |If we were to do a sensitivity analysis, counting
in a nore denonic way, the irbesartan subject is the only
one who is actually going to have the event. Still, it

does not change your concl usion.

DR. BORER: How about the people who were | ost
to followup? There were 13, as | recall, or sonething
l'i ke that.

DR. COOPER. There were 8 subjects lost to

foll owup for which we did not have nortality status, and

we have a sensitivity analysis for those 8 subjects as
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wel | .

DR NATARAJAN. Can | have the slide for the 8
subj ects?

Again, 8 subjects were lost to foll owup. W
did not get any information on these subjects at the tine
of the study closure. There were 2 placebo subjects, 4
irbesartan patients, and 2 aml odi pine patients. In the
sensitivity analysis, we again considered the worst
possi bl e scenario in which all the placebo subjects, as
wel | as the am odi pi ne subjects, didn't have an event.
However, all irbesartan subjects did have an event. As you
see, the primary conposite endpoint is still very simlar.

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

You al so had patients who had sone events known
but their nortality status wasn't known, and how did you
deal with thenf

DR. NATARAJAN. Can | have the 19-patient
slide?

There were 19 subjects who had variabl e foll ow
up. There were 11 patients for whomwe had the nortality
status known. Mbst of these subjects had w thdrawn consent
and the only thing that we know of is actually whether they
were dead or alive at the end of the study. One subject
died during followup and is included in the ITT anal ysis.

Assunming the other 7 subjects had a primary event, this is
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how -- and again, this is in the worst case scenari o which
is highly unlikely to happen in the sense that it's nore of
a deronic way of looking at it. The placebo subjects and
t he am odi pi ne subjects didn't have any event. The
i rbesartan subjects alone had an event, and this is how it
will turn out to be.

DR BORER At |east we have the data in front
of us, and | appreciate that.

The final question before we break. You
suggested that although there was a 2 to 3 percent
difference in blood pressure between the placebo group and
the irbesartan group -- forget for a nonent the aml odi pi ne
group because |'m going to suggest to you that that issue
may or nmay not be relevant since we haven't considered the
possibility that am odi pi ne m ght do sonmething bad. But if
you just think about the placebo patients versus
irbesartan, there was a 2 to 3 percent difference in blood
pressure favoring irbesartan, and you suggested that though
that was statistically significant, it wasn't clinically
rel evant.

About 6 nonths ago, we sat at a neeting
listening to data from ALLHAT, and there was a rather
form dabl e presentation, suggesting sonmething very
different fromwhat you said, that is, that 2 to 3

mllinmeters of mercury could account for a |lot of



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

128
difference. And | wonder if either you or soneone fromthe
committee who's famliar with ALLHAT or with the rel evant
data here can talk about that a little bit.

One might infer that the better results in the
i rbesartan group versus the placebo group had sonething to
do with the difference in blood pressure control rather
t han sone i ndependent effect of bl ockade of the renin-
angi otensin system How would you respond to that?

DR. COOPER: Well, that was the reason why we
did the Cox regression analysis using blood pressure |evels
during the study to adjust for the primary conposite
endpoint, and in that analysis, the relative risk
reduction, 19 percent, is simlar to what was observed
wi thout that analysis. It was 20 percent.

| guess I'minterested in your coment about
conparing the am odi pine and irbesartan group because
am odi pi ne coul d have been doing harm One of the points
is that the am odi pine event rate was simlar to the
pl acebo event rate, and it is our interpretation that it is
unlikely that am odi pine was doing any harmwith respect to
this conposite endpoint.

DR. BORER: You may well be right. [|I'm
cogni zant of the fact -- and in fact | had cone to the sane
conclusion that Bob stated -- we had two different

conpari sons here, and we're asking several different
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guesti ons.

| don't want to lose ny train of thought here
before we close. Yes, | do renenber now

| don't know technically how one nakes
adjustnments with the Cox nodel. | don't know how valid it
is to say there was 20 percent and 19 percent and what ever.
What | would be willing to accept is that there is an
i ndependent effect of treatnent even when you consi der
bl ood pressure differences, which | assune is what you
found. Maybe you can expand on that.

DR. NATARAJAN: Yes. Can | have slide 3547

What we did is basically address the issue of
the differences in the blood pressure between the treatnent
groups whether it's clinically relevant or not. Froma
statistical point of view, we adjusted in a time-dependent
manner and these are the results of the anal yses, both
unadj usted, as well as adjusted for tine varying nean

arterial pressure. As you can see, the risk reduction

change is very small, from20 percent to 19 percent, and
the significance still exists. And with regard to
am odi pi ne, we did not see any difference in the bl ood

pressure, and thus the estimate did not differ, nor does
the p val ue.
DR. BORER. Tom can you comrent on this?
DR FLEM NG Well, | think what's been
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attenpted here with the tinme varying covariate is a
reasonabl e approach. The question is how interpretable or
convincing is it really.

Essentially -- and | assune this is what you' ve
done, although there are lots of variations to how you
m ght do this -- what you're saying is we know at baseline
that bl ood pressure is predictive of risk of many types of
events, renal and cardi ovascular. So, what we'd like to do
to fully capture that influence, particularly if there's a
difference in the blood pressure profile over tinme across
two different reginmens, is put a time varying covariate in
that says anytine there's an event, what is that person's
bl ood pressure at that point and adjust for blood pressure,
not just at baseline but as it's varying over tinme.

DR. NATARAJAN. That is correct, yes.

DR FLEM NG And that's a very reasonabl e
approach to take here.

There are sone pretty significant assunptions
we' re nmaki ng, though, and that is the way in which bl ood
pressure truly is influencing outcome is fully being
captured by whatever that |atest measured bl ood pressure
was at that point.

|"ve attenpted these kinds of adjustnments in
other trials in which we have seen evolving differences in

out cones and evolving differences in blood pressure |evels,
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and we haven't also been able to explain these differences
by the tine varying covariate analysis. So, | consider
what they've done as a reasonabl e approach, but it
certainly doesn't reliably allow us to conclude that there
are not differences in these event rates that could well
still be inpacted by the difference in blood pressure
control between the arns.

DR JULIA LEWS: [If | may add sonething. |'m
an investigator in the African Anerican study of kidney
di sease and hypertensi on, which has been presented at the
American Heart Association, and | sit on the witing
conmittee.

W in that NIH sponsored trial random zed
African Americans with kidney di sease and hypertension to a
mean arterial blood pressure of 102 to 107 versus |ess than
92. W achieved between a 10 and 11 mllimeter nmercury
difference in nean arterial blood pressure. By any neasure
of renal function, including time to event and i ot hal amate
GFR, we were unable to denonstrate a beneficial effect of
bei ng random zed to the | ower nean arterial blood pressure
group of less than 92.

Al though that's a different group -- it's
African Anericans with high blood pressure and ki dney
di sease -- | thought | would share that piece of renal data

wi th you, which may suggest that the renal bed is sonehow
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perhaps different than the cardiac bed in its response or
that we're in a range of the continuumwhere it's |ess of
an i npact.

DR. NATARAJAN. | would like to just add one
nore thing. Wether or not we adjust and do this tinme-
dependent analysis, the thing to keep in mnd is that there
was no difference with respect to anl odi pi ne and
i rbesartan, and that would actually suggest that that is
i ndependent of the bl ood pressure |owering.

DR. FLEM NG Al though you' re making
assunptions there about what other nmechani sns of action
could differ between the two that m ght offset a difference
that would be attributable to bl ood pressure | owering.

DR BORER. | think that's been a very
informative presentation. | really want to thank you, Dr.
Cooper. You' ve been very clear and concise and given us a
| ot of nunbers.

DR. COOPER: |I'm a nephrol ogi st.

(Laughter.)

DR BORER Yes. Well, when | was in nedical
school, our physiol ogy departnment was primarily skewed
towards renal physiol ogy because Robert F. Pitts was the
chai rman. Knowi ng that | would be a cardiol ogi st when
grew up, | was very excited when one of the teaching

fellows said that he had a grant fromthe Anerican Heart
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Association. So, | said, what are you doing relative to
the heart? He said, nothing of course. The only purpose
of the heart is to punp blood to the kidneys. Everybody
knows that