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PROCEEDI NGS
Call to Order and Introductions

DR. NISSEN: | think we have all our
committee nenbers. My nanme is Steve Nissen. | am
a cardiologist in the Ceveland dinic, and we are
going to do sone introductions first so that you
all know who is on the committee. Let's start with
John, over there.

DR. NEYLAN: Yes, | am John Neylan. | am
the industry representative on the conmittee, from
Wet h Pharmaceuti cal s.

DR. CARABELLO Bl ase Carabello, a
cardi ol ogi st from Houston

DR H ATT: Bill Hiatt, University of
Col orado, vascul ar nedi ci ne.

DR PICKERING Tom Pickering,
hypertensi on, Colunbia University Medical School

DR. PORTMAN: Ron Portman, pediatric
nephrol ogi st fromthe University of Texas in
Houst on

DR. TEERLI NK: John Teerlink, heart

failure specialist fromUniversity of California

file:///A|/0224CDER.TXT (4 of 283) [3/8/2005 9:50:08 AM]



file:///A)/0224CDER.TXT

San Franci sco and San Francisco VA

LT. GROUPE: Cathy Groupe, the executive
secretary for the Cardiac and Renal Drugs Advisory
Commi tt ee.

DR KASKEL: Rick Kaskel, pediatric
nephrol ogi st, Al bert Einstein College of Medicine.

DR SACKNER- BERNSTEI N:  Jonat han
Sackner - Bernstein, cardiologist fromNorth Shore
Uni versity Hospital in New York.

DR D AGOSTING Ral ph D Agosti no,
bi ostatistician from Boston University and the
Fram ngham st udy.

DR STOCKBRI DGE: | am Norman Stockbri dge.
| amthe Acting Director of the Division of
Cardi orenal Drug Products. To my right would be
Dr. Tenple, but it is conpletely unreasonable for
us to start on tine and expect himto be here.

[ Laught er.]

DR. NISSEN. Dr. Tenple usually is awake
by ten o' clock in the norning so | expect him
later. Lt. Cathy G oupe is going to read the

conflict of interest statenent.
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Conflict of Interest Statemnent

LT. CGROUPE: The foll owi ng announcenent
addresses the issue of conflict of interest with
respect to this neeting, and is made part of the
record to preclude even the appearance of such at
this meeting. Based on the submitted agenda and
all financial interests reported by the comittee
participants, it has been determ ned that all
interests in firms regulated by the Center for Drug
Eval uati on and Research present no potential for an
appearance of a conflict of interest at this
meeting, with the foll ow ng exceptions:

In accordance with 18 USC Secti on
208(b) (3), full waivers have been granted to the
followi ng participants, Dr. Ral ph D Agostino for
consulting for two conpetitors on unrelated matters
for which he receives | ess than $10, 001 per year
per firm Dr. WIlliamHi att for consulting and
speaking for a conpetitor on unrelated matters for
whi ch he receives between $10,001 to $50, 000 per
year per firm Dr. Steven N ssen for consulting for

the sponsor and for four conpetitors on unrel ated
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matters for which he receives | ess than $10, 001 per
year per firm Dr. Thomas Pickering for consulting
and speaking for two competitors on unrel ated
i ssues for which he receives |less than $10, 001 per
year per firm Dr. Ronald Portman for consulting
for two conpetitors on unrelated issues for which
he receives | ess than $10, 001 per year from one
firmand between $10,001 to $50, 000 per year from
the other firm Dr. Sackner-Bernstein for
consulting for a conpetitor on a related matter
whi ch was general in nature for which he receives
| ess than $10, 001 per year.

In accordance with 18 USC Secti on
208(b)(1) a full waiver has been granted to Dr.
John Teerlink for his role as an i ndependent and
bl i nded adj udi cator, consulting and steering
committee menber on unrelated matters for two
conpetitors. He receives from $10,001 to $50, 000
per year fromone firmand | ess than $10, 001 per
year fromthe other; for his role as an endpoint
conmittee nenber on a related matter for a

conpetitor for which he receives from $10,001 to
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$50, 000 per year; for his role as a
sub-investigator on a related natter for a
competitor for which the contract was | ess than
$100, 000 per vyear.

A copy of the waiver statements may be
obt ai ned by submitting a witten request to the
agency's Freedom of Information Ofice, Room 12A-30
of the Parkl awn Buil di ng.

In the event that the discussions involve
any other products or firns not already on the
agenda for which an FDA participants has a
financial interest, the participants are aware of
the need to exclude thensel ves from such
i nvol venent and their exclusion will be noted for
the record.

W would also like to note that Dr. John
Neyl an has been invited to participate as an
i ndustry representative acting on behal f of
regul ated industry. Dr. Neylan is enployed by
Wet h Resear ch.

Wth respect to all other participants, we

ask in the interest of fairness that they address

file:///A|/0224CDER.TXT (8 of 283) [3/8/2005 9:50:08 AM]



file:///A)/0224CDER.TXT

any current or previous financial involvenment wth
any firm whose products they may w sh to conment
upon.

DR NI SSEN. Dr. Stockbridge, | believe
you have sone openi ng conments.

Wl cone and Comment s

DR STOCKBRI DGE: The first thing | wanted
to say was sort of in the formof a public service
announcenent. Last week soneone, using the nane of
a Cardiorenal Advisory Conmittee nmenber but
clainming to be fromthe Division of Cardiorena
Drug Products, made calls to several parties, one
on an investigator side and another a
phar maceuti cal conpany, clearly trying to get sone
kind of information. |[|f anyone el se ever hears
about a case like that | would |like to suggest that
you bring it to ny attention so we can coordi nate
the investigation of any new case with the current
one.

The other thing | wanted to say is that
two days ago the division took an action to approve

candesartan for use in heart failure and | have

file:///A|/0224CDER.TXT (9 of 283) [3/8/2005 9:50:08 AM]



file:///A)/0224CDER.TXT

made sure that everybody, this norning at |east,
got the relevant parts of the |abeling that
resulted largely fromthe CHARM Al ternative trial
So, the question about whether candesartan works in
heart failure is not what you have been invited to
comrent on. |Instead, there is a fairly sinple
question--it only takes three pages for nme to ask
it--

[ Laught er.]

--about use of candesartan together wth
an ACE inhibitor. Thank you

DR N SSEN: Thanks, Norman. Let's then
just proceed to the sponsor presentation. If it
pl eases the comittee, | think what we would |ike
to do is let the sponsor go ahead and go through
their presentation and then maybe hold all the
questions together because it is going to be, |
think, easier to integrate everything. However, if
anybody has burni ng questions after any of the
i ndi vi dual presentations, please |let me know and we
will try to make sure you get clarification

Sponsor Presentation
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Regul atory Overvi ew

MS. LANCASTER  Good norning, M.
Chai rman, nenbers of the comittee, nmenbers of FDA
and | adies and gentlenen. | am Ci ndy Lancaster,
and on behal f of AstraZeneca | would like to thank
the division and the commttee for giving us the
opportunity to present the results of our clinical
program for candesartan cilexetil in heart failure.

At acand has been approved since 1997 for
the treatnment of hypertension and, nore
specifically, approved in the United States in
1998. Atacand is currently marketed in 92
countries and to date we have 20 million
patient-years of exposure avail abl e.

Let me begin by sharing a list of
i ndi viduals who are here today to participate in
these proceedings. These are the sponsor
representatives. W have also invited our expert
external advisers to share their experiences with
the heart failure clinical program Dr. Pfeffer
served as a co-chair on the CHARM executive

committee. Dr. Young and Dr. Dunlap served as
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CHARM U. S. national |eaders. Dr. McMirray served
as he principal investigator for the CHARM Added
trial. Dr. Ganger served as the principal
investigator for the CHARM Alternative trial. They
al so served as menbers of the CHARM executive
committee.

In addition, Dr. Lewis, Dr. MLaughlin,
Dr. Kronmal and Dr. Hennekens are also available to
assist today. Dr. Hennekens is here in his role as
the chair of the CHARM data and safety nonitoring
boar d.

To set the stage for the forthcom ng
presentations, here is a brief history as of 1996
of the product's devel opnment and key previous
interactions with the FDA in regard to the heart
failure clinical program Three pilot studies were
conducted to help identify the opti num dose and
eval uat e neurohornonal effects, LV systolic vol une
and tolerability of the 32 ng high dose under the
US. IND prior tothe initiation of the CHARM
pr ogr am

In 1998 AstraZeneca nmet with the Division
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of Cardiorenal Drug Products to discuss the design
of the CHARM program and gai ned agreenent that the
program woul d support a claimfor heart failure.
The CHARM programwas initiated in 1999, and in
March, 2003 we conpl eted the program Later in
2003 a pre-sNDA conference was held with FDA to

di scuss the content and format of the application
The heart failure supplenent was then subnmitted to
the FDA in June, 2004 and a priority review was
assi gned for CHARM Added.

An approvable letter was issue by the FDA
at the end of Decenber for the CHARM Added st udy.
As Dr. Stockbridge stated this norning, on Tuesday
of this week the division granted approval for the
use of candesartan in heart failure primarily based
on CHARM Alternative. As such, today we are here
to specifically discuss CHARM Added and approva
based on the results fromthis particul ar study.

To that point, let ne first provide a little
background on the CHARM program

CHARM Al t ernati ve and CHARM Added were

part of the nobst conprehensive trial program
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conpleted to date with this class of drugs for
heart failure. The CHARM program consists of three
separate but compl enentary random zed,

doubl e-blind, placebo-controlled, parallel group
studi es including 7,601 patients.

Al ternative was conducted in patients with
ejection fraction less than or equal to 40 percent
and not on an ACE inhibitor. This Tuesday's
approval was primarily based on this study. Added,
which is the focus of today's discussion, was
conducted in patients with ejection fraction |ess
than or equal to 40 percent and receiving an
optim zed dose of ACE inhibitor. Preserved was
conducted in patients with preserved |eft
ventricul ar systolic function.

The primary endpoint for each trial was CV
death and heart failure hospitalizations. The data
demonstrated a statistically significant and
clinically inportant benefit for candesartan in the
| ow ej ection fraction studies, Added and
Al ternative. The primary endpoint for Preserved

was not statistically significant. These results
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fromAlternative, supported by the Added study,
fornmed the basis of Tuesday's approval by FDA for
candesartan in heart failure. Additionally, to
dat e candesartan has been approved in 18 countries
for the treatnent as add-on therapy based on
CHARM Added or wi thout an ACE inhibitor based on
CHARM Al ter nati ve.

Specifically, in the United States the
i ndi cati on approved on Tuesday states Atacand is
indicated for the treatment of heart failure (New
York Heart Association class Il1-1V and ejection
fraction |l ess than or equal to 40 percent) to
reduce the risk of death from cardi ovascul ar causes
and reduce hospitalization for heart failure.

In addition, the clinical trial section
menti ons CHARM Added as a supportive study in the
first sentence of the text you see on the screen.
Al so note there was a 15 percent |ower risk of
cardi ovascul ar nortality based on both
CHARM Al t ernati ve and CHARM Added t oget her.

Furt hernmore, synptoms of heart failure, as assessed

by New York Heart Association functional class,
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were al so i nproved.

Based on CHARM Added, AstraZeneca requests
approval for candesartan as add-on therapy when a
patient is already receiving an ACE i nhibitor
CHARM Added was designed to allow an investigator
to optimze the dose of ACE inhibitor treatment on
an individual patient basis when either placebo or
candesartan is used for the treatment of heart
failure. Treatnment resulted in a statistically
significant and clinically inportant benefit when
candesartan was added to an evi dence-based dose of
an ACE i nhibitor.

The FDA has posed the question does
CHARM Added provi de conpel ling evidence that
candesartan shoul d under sone circunstances be
recomended for use in patients on an ACE
i nhi bitor.

To hel p answer this and ot her questions
posed today, we have conducted suppl enent al
anal yses, the results of which will be presented
here to assist with these proceedings. Next, Dr.

Young will present the rationale for use of ARBs in
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heart failure. The ARBs and ACE inhibitors have
di stinct and conpl enentary nechani sns, and data
frompilot studies are supportive of the beneficia
effects denonstrated fromtreatnent with
candesartan added to an ACE inhibitor

Following that, Dr. MMirray will present
information on the selection of the recommended
dose of an ACE inhibitor in CHARM Added. Dr.
Pfeffer will then provide a summary of efficacy for
CHARM Added as well as the anal yses for maxi num ACE
i nhi bitor doses defined by the FDA. Dr. Hainer
will present safety information. Dr. Young will
then present the benefit/risk profile. That wll
conclude our formal presentation. Now, Dr. Young?

DR. NISSEN: Any clarification issues for
anybody or can we go ahead and nove on? If not,
let's do it.

Background and Rati onal e

DR. YOUNG Thank you, Cindy. Dr. N ssen
| adi es and gentlenmen of the panel, the FDA and the
audi ence, it is an honor for me to be here today so

we can all reconsider an extraordinarily inportant
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heal t hcare chal | enge and revi ew data which supports
a new phar nmacot herapeutic strategy for chronic
heart failure.

I need not detail the devastating inpact
of chronic heart failure's norbidity and nortality.
Particularly concerning is the high preval ence of
this syndrone and the nunber of hospitalizations
precipitated annually which is increasing, and in
those patients associated with even higher
nmortality rates during foll ow up

This survival data fromthe Frani ngham
cohort study is inportant as it denonstrates that
t hough some progress has been nade over tine heart
failure nortality is still great. Even in the
so-cal |l ed nodern era of heart failure, the |ast
decade, which woul d have included ACE inhibitors
and to a | esser extent beta-blockers, the 5-year
survival rate for men with CHF is still only about
40 percent and wonen fare only slightly better

Germane to today's CHARM program
presentation is question 1 fromthe FDA, and

specifically question 1.4, are ACE inhibitors and
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ARBs sufficiently different that CHARM Added can
support use of candesartan with ACE inhibitors?

To answer that question we need to
consi der the pathophysiology of heart failure and
the relationship of ACE inhibitors and ARBs to the
reni n- angi ot ensi n- al dost erone system It had been
gratifying to see the insight gained over the |ast
30 years into the pathophysiol ogy of heart failure
and this has hel ped us design better therapies.
Particularly inmportant is understanding
i nplications of the renin-angiotensin-al dosterone
system

I ndeed, the vast mmjority of drugs
beneficial in this system including beta-bl ockers,
attenuate adverse effects of angiotensin-II
Enphasi zi ng that point is this RAAS cascade. |
know everyone here has their own favorite RAAS
cascade. This happens to be mne. Here we can see
the potentially detrinental effects of
angiotensin-11 effected through the AT-1 receptor,
as well as sonme putative beneficial effects of

angiotensin-11 effected through the AT-11 receptor,
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specifically increasing kinin and nitric oxide
activity.

These observati ons have significant
i mplications when we consi der ACE inhibitor and ARB
use in heart failure, and particularly their
combi nation. First, angiotensin-converting enzyne
is not the only nolecule affecting production of
angiotensin-11. During |ong-term ACE i nhibitor
prescription chymase activity, for exanple, can
increase |levels of angiotensin-11 even at doses of
ACE i nhi bitors which conpletely inhibit this
enzyne.

ACE i nhi bitors have anot her inportant
effect. They are bradykinin potentiating factors.
I ndeed, when first isolated fromthe Brazilian pit
vi per venom the nolecule was | abeled BPF. It is
al so inportant to renenber that candesartan, the
agent of focus today, is a selective angiotensin-|I
type | receptor blocker that is tightly bound and
| ong acti ng.

Again keeping in mnd the |ast diagram we

can illustrate how ACE inhibitors nedi ate benefit
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in heart failure renenbering the BPF and ACE escape
i ssues. Here we see the ARB effects which result
in nmore specific and conpl ete bl ockade of the
angiotensin-1l type | receptor. Here, the
rationale for conbinati on ACE i nhibitor and
candesartan therapy is the fact that angiotensin-II
produced by chynase activity will be attenuated

wi t hout abrogation of ACE inhibitor BPF effects
whil e allowi ng potentially beneficial effects of
AT-11 receptor activity.

There is robust basic scientific evidence
that supports these concepts. For example, in
cani ne heart failure nodels ACE inhibitor and ARB
conbi nation inproved henodynam cs, collagen vol une
fraction and nRNA for collagen 1 and 3 conpared to
ei ther agent al one.

In Pfeffer nodel rats with heart failure
the conbi nati on of val sartan and fosinopril was
nmore effective in suppressing nyocardi al renodeling
assessed by col |l agen producti on and decreased
infarct size, while val sartan and benazopri

i mproved nore subsequent |eft ventricular
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hypertrophy and lusitropic properties noted in

t hese pat hophysi ol ogi ¢ nodels. |n obese and
hypertensive rats, blood pressure, left ventricul ar
hypertrophy and renal function were inproved nore
with the ACE inhibitor/ARB conbination than with
use of either agent al one.

W al so see clinical evidence that a
conbi nati on of an ACE inhibitor and an ARB coul d be
beneficial. For exanple, this now classic report
of the ACE inhibitor escape phenonenon denobnstrates
the time-dependent increase of angiotensin-|
despite al nost conpl ete reduction of plasma ACE
activity over tine.

This is one exanple of several very
el egant denpnstrations of a conplicated interaction
bet ween ACE inhibition and AT-1 receptor bl ockade
in heart failure patients. This experinent
specifically focused on the contribution of
bradykinin to vasodilation in patients on enal apri
conpared to losartan. Specifically, all subjects
recei ved an infusion of a bradykinin receptor

ant agoni st before an ACE inhibitor or ARB was

file:///A|/0224CDER.TXT (22 of 283) [3/8/2005 9:50:09 AM]



file:///A)/0224CDER.TXT

gi ven.

This is a conplicated di agram but focus on
the change in nmean arterial pressure and change in
system c vascul ar resistance. The top line is the
ACE inhibitor; the niddle line the ARB. What this
study shows is that in patients with chronic heart
failure infusion of a bradykinin receptor
ant agoni st attenuates the bl ood pressure | owering
effects of long-termenal april therapy when
conpared with |osartan treatnment indicating | oss of
the BPF activity of the ACE inhibitor.

Addi tional information has al so becone
avai |l abl e supporting the hypothesis that an ACE
i nhi bitor/ARB conbi nation wi |l produce increnental
benefit with respect to significant clinica
outcones, albeit in a non-cardiac vascul ar bed.

The first three snmall clinical studies listed on
this slide explored in type 1 and 2 diabetics the
val ue of addi ng val sartan, candesartan or

i rbesartan to substantive doses of an ACE inhibitor
and consistently denonstrated, when a crossover

trial design was used, significantly greater
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reduction in proteinuria with the contribution of
an ACE inhibitor and ARB

The COOPERATE trial was a snall but
significant clinical outcone study in nondi abetic
renal insufficiency patients when a naxinally
ef fective dose of trandolapril, and this was
determ ned as the dose above which there was no
further reduction in proteinuria, was conbined with
100 ng of losartan. There was significantly
greater reduction in proteinuria with the drugs
conbi ned, but nobst inportant, with the comnbination
there were significantly fewer primary endpoints of
conbi nati on of devel opi ng end-stage renal disease
or a doubling of creatinine.

Wth respect to clinical effects of
conbi nation of ACE inhibitors and ARB in heart
failure, a Val HeFT pil ot study denonstrated that
addi ng val sartan to 20 nmg of lisinopril effected
nore reduction in sone henbdynam c paraneters.

RSOLVe was a very inportant pilot study of
candesartan in heart failure patients. |Its primary

purpose was to determine if this ARB in varying
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doses coul d be added safely to 20 ng of enal apri
and then if long-acting netoprolol could be added
to the ACE inhibitor/ARB conbination

Expl oratory efficacy endpoints were
i ncluded and this slide denpnstrates the inportant
finding that BNP dropped significantly in the
conbi nation group at the 43-week foll ow up point.
The conbi nation of candesartan and enal april al so
more favorably affected al dosterone and
angiotensin-11 levels, not shown on this slide.

The conbi nati on ACE inhi bitor/ARB
phar macol ogi c effects seemingly translated into
greater beneficial cardiac renodeling, denonstrated
by this data also fromthe RESCLVe pil ot study.
Candesartan al one and enal april al one had about the
same effect on left ventricular end diastolic and
end systolic volunes during the course of this
trial, whereas, a nore substantial effect was
apparent with the conbination

Anot her small clinical study denonstrated
the additive effects of ACE inhibitor and ARB on

heart failure synptons and exercise capacity. Here
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we see a significant increase in peak exercise
oxygen uptake and inprovement in New York Heart
Associ ati on synptomatic classification when 50 ny
of losartan was added to either lisinopril and
enal apri | .

Setting the stage for the CHARM program
and particularly the CHARM Added study is this
clear inperative to devel op better strategies for
heart failure treatment. Certainly, attenuating
the adverse effects of RAAS is inportant. There is
now substantial preclinical and clinical evidence
that the conbination of an ACE inhibitor and ARB
will be effective interventions. This is supported
by clinical outcones data in diabetes and chronic
renal insufficiency patients, as well as
henodynami ¢, neur ohornonal, cardi ac renodeling,
synptonmati c and exerci se changes in heart failure
patients.

To discuss in nore detail the rationale
for very inportant design characteristics of the
CHARM Added study is Prof. John McMiurray of the

University of dasgow, in Scotland. John is the
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gl obal principal investigator for the CHARM Added
trial. As we consider in nmore detail the
CHARM Added program design, Dr. McMirray will
specifically address the issue of baseline ACE
i nhi bitor choice, dose and utilization in our
study. This will address several additiona
questions posed by the FDA. Then Dr. Pfeffer wll
subsequent |y present our outcones data. So, if
there are no clarification questions, we can turn
to John to deal with the ACE inhibitor issue.

DR. NI SSEN. Can we nmove on? Ckay.

ACE | nhi bitor Choice, Dose and Drug Utilization

DR MCMURRAY: M. Chairman, |adies and
gentl enen, Dr. Young has explained to you that ARBs
and ACE inhi bitors have pharmacol ogi cal ly distinct
mechani sns of action. He has explain to you the
scientific rationale for conbining the two. He has
shown you the nechanistic data to show that there
may be benefit fromusing the two different types
of drugs together. But to show that there is an
i mportant inprovenent in clinical outconme when you

conbi ne the two drugs you obviously have to conduct
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a trial |ike CHARM Added, and what | want to
consider is the way we approached this question
when we desi gned CHARM Added. In particular, |
want to show you the approach we took to ensuring
that the background dose of ACE inhibitor was
optim zed because to test this hypothesis in an
outcones study it was inportant that candesartan
was added to a good dose of an ACE inhibitor, to
opt i mum background ACE inhi bitor therapy.

So, in line with the questions that we
received fromthe agency, | amgoing to speak to
how we did this in the CHARM protocol, and | am
going to tell you how we tried to optim ze
background ACE i nhi bitor dose, and | amgoing to
show you what our investigators actually did. So,
I amgoing to tal k about which drug and what dose.
I am going to show you the evidence-based trials on
whi ch we based our recomendati ons and then al so
address a question raised by the agency which is
about hi gher than evi dence-based doses. | will
come back to that at the end of ny presentation

So, what did we do when we desi gned
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CHARM Added? What did we wite in the protocol ?
What did we tell our investigators at all the
meetings that we spoke at? Well, at the time that
we were designing the study there were five ACE
i nhibitors that you could call evidence-based. In
ot her words, five ACE inhibitors that have been
used in large-scale clinical outcones
studi es--captopril, rampril, trandol april
lisinopril and enalapril. These are the five ACE
i nhibitors that we recomrended to our investigators
that ideally they should use in their patients.
What about dose? What did we say about
dose? Well, here are sone words fromthe protocol
I amsorry, this is quite a long slide to read but
I will just draw your attention to the | ast
sentence. W say here the investigators are
rem nded that these trials--so we referred to the
trials | just nentioned--had target ACE inhibitor
doses hi gher than those commonly used in clinica
practice. W have an appendix, which I will cone
to, which showed the doses. W also said at that

time that the recently reported ATLAS trial, which
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conpared a very | ow dose of ACE inhibitor to a

hi gher dose, that trial suggested that there is
more norbidity benefit fromusing a higher dose of
ACE inhibitors. So, we were very strong. W felt
that to test the hypothesis it was very inportant
that our investigators used the target doses, if
possi ble, of the ACE inhibitors that had been shown
to be of benefit in the |arge randonized trials.
You can see here those trials and the target doses
that were recomrended. These were what were put in
the protocol. These were what we spoke about at
the investigator meetings.

So, that is what we planned. What
actual | y happened? Well, in addition to those two
things we al so asked, once the investigators had
individually optim zed ACE i nhibitor dosing in
their patients, that the patients should be on a
stabl e dose of an ACE inhibitor for at |east 30
days before random zati on.

So, | want to now |l ook at what our
investigators actually did. Well, if you remenber

| said there were five ACE inhibitors proven to be
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of benefit in large-scale random zed trials. W
were pleased to find that, in fact, in 80 percent
of the patients in CHARM Added those five proven
ACE inhibitors were the ones that were used.

The agency also recently asked us to | ook
at all approved ACE inhibitors. 1In fact, there are
two additional ACE inhibitors. There are seven
FDA- approved ACE inhibitors for the treatnent of
heart failure. 1In fact, it was 90 percent of
patients in CHARM Added who received an
FDA- approved ACE inhibitor. So, that is sonething
about the drugs that were used.

What about the doses that were used by the
CHARM Added i nvestigators? WlIl, we asked our
investigators to tell us that they actually felt
that they had tried to individually optinmze the
dose of ACE inhibitor. W did that by asking them
to check a box before random zation on the CRF. W
wi sh we had collected nore information about this
but we didn't.

But I will show you what | believe is

evi dence to support the view that our investigators
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did a good job in trying to use evidence-based
doses of ACE inhibitor. On this slide you see the
mean dose of ACE inhibitor used in those | andmark
trials. You also see the mean dose of the sane ACE
i nhibitors used in CHARM Added. For exanple, in
the SOLVD treatnment trial the mean dose achieved
was 16.6 ng. |In CHARM Added the nean dose of

enal april used was 17 ng. Broadly, | think this
slide shows that our investigators generally did
achieve the sorts of doses of ACE inhibitor seen in
the forced titration trials.

I amjust going to focus on enalapril a
little bit nore, and the reason | amgoing to do
that is two-fold. Firstly, enalapril is by far the
nost evi dence-based ACE inhibitor in heart failure
and, secondly, it is the one where we have the nost
i nformati on about doses achi eved during forced
titration.

You see on this slide all the trials that
force titrated enalapril in heart failure. You see
the mean daily dose achi eved which was generally

bet ween 15-18 ng, and in CHARM Added our patients
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received 17 ng and enal april was the nost conmonly
used ACE inhibitor in CHARM Added.

Per haps an even nore inportant slide |
think is this one because it shows you the ACE
i nhi bitor doses used in other recent inportant
heart failure trials looking at treatments given in
addition to an ACE inhibitor. So, on this slide
you see two of the recent key beta-blocker trials
and you al so see the RALES trial and you see the
basel i ne dose of ACE inhibitor used in these
trials. In every case for these key ACE inhibitors
the CHARM Added investigators had their patients on
a |l arger dose of ACE inhibitor than in these other
trials. W think that that tells us that our
i nvestigators did heed our advice; did follow the
instructions in the protocol; did listen to what we
said at the investigators neetings.

Here is another inportant slide and it
really goes to the heart of what we were trying to
do in CHARM Added. Here you see all the evidence
that we can find about the use of ACE inhibitors in

ordinary clinical practice in the community and in
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hospitals. You can see again that the patients in
CHARM Added got much hi gher doses of ACE inhibitor
than were used in ordinary clinical practice

I want to now turn to the interesting
question raised by the agency, what if we were to
go to even higher doses of ACE inhibitors than
those proven to be of benefit in the clinica
trials? That is actually quite a difficult thing
to | ook at because though there are many
dose-response study for ACE inhibitors, nbst of
these haven't addressed that question. Wat they
have | ooked at is actually very small doses or
medi um doses conpared to evi dence-based doses
They haven't | ooked at the question that we were
asked, which is what happens if you go above
evi dence- based doses?

It is interesting to think about that
question because the first part of it is really is
it possible to do that? Can patients get to these
much hi gher doses? Secondly, even if they do, is
there additional benefit? Well, | ama heart

failure specialist and | know there are other
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peopl e here who are, and we know that in our
practice you can get sone people to bigger doses
than have been used in the key landmark trials, but
I think individually it is very hard to get a
handl e on how many patients, what proportion of
your patients can get above those doses.

It is interesting just to note that in the
SOLVD treatnent trial only about half the patients
got 10 ng twice a day of enalapril. In the
CONSENSUS study it was only about a fifth of
patients who actually got up to 20 ng twice a day.
The one trial in the literature that has actually
tested this question is shown on this slide. That
is a study that conpared an evi dence-based dose of
enal april, 20 ng a day, to a nmuch |arger dose, 60
nmg a day. You can see the details of this trial
here. You can see that about a third of patients
could get this |arger dose of enalapril. But what
is of interest is that there was no statistically
significant or clinically inportant difference in
bl ood pressure, heart rate, ejection fraction or

NYHA class in the group who got the | arger dose of
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enal april than in the group who got the

evi dence- based dose of enalapril. There was al so
no significant difference in any of the clinica

out cones neasured, though this was a relatively
smal | trial but just so you can see what happened.
Here is the endpoint of death or admission to
hospital with worsening heart failure. You can see
the two treatnent groups and | think you will agree
that in this small study there is no difference

bet ween the two treatnent groups.

To sumarize, M. Chairman, |adies and
gentl enen, in CHARM Added we believe that our
patients did receive an evi dence-based ACE
i nhibitor; 80 percent of them got a proven ACE
inhibitor. W believe that they did get doses
conparable to those obtained in the forced
titration studies, for example 17 mg of enalapril.
The doses patients in CHARM Added got were nuch
hi gher than doses used in other recent add-on
trials, and clearly higher than doses used in
ordinary clinical practice. And, | have shown you

what little evidence there is about whether going
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to hi gher dose of ACE inhibitor has any additiona
benefit.

So, to conclude, in our protocol and at
our investigational neetings we advocated the use
of evidence-based ACE inhibitor treatnent, and we
believe our investigators did do that. In other
words, we believe that CHARM Added did test the
hypot hesi s of whether adding an ARB to an
evi dence- based dose of ACE inhibitor would provide
further clinical benefit, and ny col |l eague, Dr.
Pfeffer, will speak to the evidence that that is
the case when he presents the efficacy findings
fromthe CHARM Added study. Thank you very nuch.

DR NI SSEN: Any clarification? Yes,
Bill?

DR HI ATT: Just a quick question, when
you presented the dose of ACE inhibitors how
different was the nedian fromthe nean?

DR. MCMURRAY: The nedi ans were slightly
smal l er for one or two ACE inhibitors but they were
generally sinilar.

DR H ATT: So, the nmean data were
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representative of the distribution of use--

DR MCMURRAY: They were.

DR. NI SSEN: Before we go on, we have had
two people join us a little bit |ate so perhaps
they could introduce thenselves. Dr. Tenple?

DR. TEMPLE: Bob Tenple, regularly late,
Ofice Director

DR. CUNNI NGHAM  Susanna Cunni ngham
Uni versity of Washi ngton

DR. NI SSEN. And you nmight tell them what
your role is here.

DR CUNNINGHAM | am the consumer
representative on the comittee.

DR NI SSEN: Thank you very nuch. Let's
move on unless there are other questions of
clarification.

DR. TEMPLE: | have a question

DR N SSEN:  Yes, sir?

DR. TEMPLE: The point was nade that the
doses used in CHARM Added were simlar to doses
used in a variety of add-on studies. But our view

was that that isn't really relevant unless it is
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anot her drug that works the renin-angiotensin
system The question here is whether it is sort of
I'i ke giving anot her extra dose of your ACE
inhibitor. So, the fact that RALES used | ower
doses really doesn't matter particularly.

DR. MCMURRAY: | understand that, Dr.
Tenpl e. The dose of ACE inhibitor in CHARM Added
was | arger than in any of the other add-on trials.
We had the sane view that you do. | nean, we tried
to design a study to test the question and | was
only showing that slide to try to enphasize that |
think our investigators did try and do better,
certainly have done better than in ordinary
clinical practice and actually did better than
other investigators in other clinical trials.

DR. TEMPLE: Yes, | take that point but
the i medi ate question is whether you are just
adding a little nore of the sane. So, it really
only matters in the ACE inhibitor trials.

DR NISSEN. Oher clarifications?

[ No response. ]

Fortunately, | visited Scotland so
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under st ood every word without English translation

DR. MCMURRAY: Thank you very much.

[ Laught er.]

Ef ficacy

DR PFEFFER: M. Chairman, nenbers of the
panel, | adies and gentlenmen, | amglad to be
representing the CHARM i nvestigators to present the
efficacy data, and | will be concentrating on
CHARM Added. But | would first like just to rem nd
you that this was a program of research, and you
met Dr. McMurray who | ed the CHARM Added, which |
will be talking about. Dr. Ganger is here. He
| ed CHARM Al ternative. Dr. SlimYusuf led the
CHARM Preserved, and | co-chaired this with Dr.
Carl Swedberg

The program of research had sone
i nteresting aspects which relate to CHARM Added
particularly. By definition, by protocol the
program was three individual projects, each asking
its own question in its own popul ation; each with
its own sanple size; and each was united under the

banner of the sane investigator, sane form sane
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dose titration; same commttees. But one of the
aspects of the protocol | call your attention to is
that by definition the protocol stated that we
woul d follow the | ast patient randonized for a

m ni mum of two years. That means the greatest
exposure we have is in CHARM Added for the |ongest
observation of those on the experinental

medi cati on.

For each of the projects--but we can
concentrate on CHARM Added--it is the sane; the
primary endpoi nt was cardi ovascul ar nortality or
hospitalization, unplanned hospitalization for
managenent of heart failure, all adjudicated
centrally.

The secondary endpoints for each of the
projects was to |l ook at all-cause nortality or
hospitalization for heart failure, and another
prespeci fi ed secondary endpoint was to add nonfata
M to our prinmary endpoint of CV nortality or
hospitalization for heart failure.

The dose titration regimen for all the

protocols was the sane. The investigator had the
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option, after assessing patient status, of starting
either at the first step or the second step. So,
effectively, they could have started either with 4
nmg or 8 ng of candesartan or matching placebo in a
bli nded fashion. Investigators were asked to
titrate at 2-week intervals according to clinica

st andards and whet her or not they wanted to
proceed. As you can see, 71 percent of our placebo
patients were able to be titrated to the full dose
and 61 percent of the candesartan, which is quite

conparable to other trials with forced titration.

The analyses that | will present within
our analysis plan--and if | |eave our analysis plan
I will specify that--were all intention-to-treat.

It is all time to first event for the primary and
secondary endpoints. W wll be using |og rank
test for conparisons; the Cox proportional hazard
model s to estimate the effect size. You will be
seeing effects over tine as a Kaplan-Mier. For
the secondary endpoints we are using a hierarchica
cl osed test procedure.

Inclusion criteria for the whole program
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were synptonatic heart failure patients above the
age of 18, and they had to be stable for at least 4
weeks, and I1-1V. For the CHARM Added we had the
additional criteria that if a patient was class |
they could be admtted but they had to have a
hi story of a cardiac hospitalization in the
previ ous 6 nont hs.

For the program patients were to be
excluded if their creatinine was greater than 3;
pot assi um greater than or equal to 5.5; and known
contraindications to inhibitors of the
reni n-angi ot ensi n system or use of an ARB

I think Dr. U s report denpnstrates that
we di d achieve balance in the randomni zation process
so | just want to highlight that approximately 17,
18 percent of our patients were over 75 years of
age and 21 percent were fermale. The predom nant
New York Heart Association class was Il1. The
background of co-norbid diseases is well-known to
this group, with about a third known di abetics;
hypertension in about a half; and atri al

fibrillation in just over a quarter; and a prior
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myocardi al infarction in about 55 percent.

Conconi tant medi cations is an inportant
poi nt for any study. Qur enrollnment started in
1999 and ended in 1999 for this trial. Around 1990
were very exciting tines with the proof of
bet a- bl ockers continuing to nount. As | nentioned,
Dr. Swedberg was one of the co-chairnmen and he has
been on the vanguard of beta-bl ocker use. So, our
i nvestigators were well on top of the wave at the
time so for a study randomizing in 1999 | think we
have the hi ghest use of a beta-bl ocker at 55
percent. W did allow the use of spironol actone at
the physician's discretion, and our exposure wll
be on 17 percent on patients.

Here are the results of the primary
endpoint. CV death or hospitalization for heart
failure is reduced by 15 percent, show ng the
confidence interval here. This is a significant
reduction. This relative risk really represents
44/ 1000 events reduced, and that event is either a
CV death or a hospitalization for heart failure.

The nunber needed to treat over the tine course
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woul d be 23 to prevent either a CV death or first
hospitalization for heart failure.

I will just use this opportunity to say
that this is the first hospitalization for heart
failure and, as this group knows, this is a
revol ving door. Once a person has that, they are
much nore likely to cone back again. Subsequent
total hospitalizations will be discussed.

Well, here are the conponents of the
endpoint. The endpoint was a conposite of CV death
or hospitalization for heart failure. This is
basically what | was showi ng on the Kapl an-Meiers
but if we look at the contribution of both
conmponents, they are a 16 percent reduction in risk
of CV death and a 17 percent reduction in the risk
of a hospitalization for heart failure. As
everyone knows, if you add the conponents, it
exceeds that because a person can have a
hospitalization for heart failure and subsequently
die, and that was a conmon finding nmore often in
t he pl acebo group.

Here are the conponents | ooked at
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individually. Here is the Kaplan-Mier for CV
death. W are al so showi ng the non-CV death but
the inpact on CV death over time--1 have shown you
that data. Here is the inpact on hospitalization
and this, of course, is skewed by the survivor
bias. (Obviously, there were nmore pl acebo patients
at risk to have this but despite that fewer
candesartan patients were hospitalization for heart
failure, at least a first hospitalization.

Qur secondary endpoints, prespecified,
were to look at all-cause nortality, not the
adj udi cated but all-cause and add that to the
hospitalization for heart failure. As you can see,
this secondary endpoint was al so achi eved and the
components of this are al so shown where both
contribute to this inportant secondary endpoint.

Anot her prespecified secondary endpoi nt
was to add nonfatal mnyocardial infarctions, and we
add an equal nunber. W add 13 and 19 to the
primary endpoint--1 may have this wong; | can't do
it fromthis one. W add very few-

[ Laughter.]
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--equal nunbers, but the point is how few
it isrelative to the primry endpoint.

Subgroups. W do this with caution and
am showi ng 13. | could show many nore. The
anal ysis plan had several others. These are the
ones we thought would be of interest to the
clinical audience. Thirteen are on this. There
were no interactions, which allows nme to say that
the benefit we have been di scussi ng was not
nodi fi ed by these subgroups.

There was really at the tinme, when we
first analyzed our data and presented our data in
the year 2003, clinically a very mmjor issue
addressed, and that was beta-bl ockade. A study
prior to ours had given an indication froma
subgroup analysis of the potential safety issue.
Wth that know edge, our data nonitoring board
chaired by Dr. Hennekens, and our investigators and
the world clearly wanted to know what was the
exposure with beta-bl ockers.

I will remind you that in CHARM Added

everyone is on an ACE inhibitor, 100 percent. So,
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when we tal k about beta-blocker, it is ACE

i nhi bitor, beta-blocker, plus candesartan or

pl acebo. Here is the experience. There was no
signal of loss of efficacy so the effectiveness was
not nodified by the presence or absence of a

bet a- bl ocker .

This is a safety analysis--was there a
nmortality signal of using this nowtriple
therapy--the so-called triple therapy, ACE
i nhi bitor, beta-blocker, candesartan--and no signha
of a safety issue. So, this was an inportant group
| ooked at, at the tine.

Spi ronol act one was an opportunity for us
to query potential issues, with 17 percent of
patients on spironol actone. W had 436 and there
was no interaction here. This is a
non- prespeci fi ed sub-subgroup that | put here with
trepi dation, just to say everyone is on an ACE
i nhi bitor, beta-blocker, spironol actone, placebo or
candesartan, and it is only 237 patients but there
is the data in that non-prespecified sub-subgroup

If we do that, we nust | ook at safety and the best
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measure of safety would be all-cause nortality and
we are showi ng that here with no signal but,
certainly, the confidence is based on 237 people in
t he sub-subgroup.

So, this part of ny presentation is really
the standard CHARM Added and we believe we have
addressed the hypothesis that we set out to test,
that for patients with synptonmatic heart failure
al ready being treated with an ACE inhibitor and
ot her conventional therapies the addition of
candesartan inproved clinical outcone, and
i mproving clinical outcome by our definition was
reducing the risk of CV death or a hospitalization
for heart failure, and we can confirmthat w th our
secondary endpoint of reducing all-cause nortality
and hospitalization for heart failure which was
al so reduced.

In response to the agency's very pointed
and very stinmulating questions, | will present sone
other data. One is to put CHARM i n external
perspective. There have been three nmjor outcones

trials with ARBs in patients with depressed
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ejection fraction and synptomatic heart failure.
One was a head-to-head conparison and in that the
dose of the ARB was not found to provide clinica
benefit or to be even conparabl e.

Here is the closest study to CHARM Added.
This is the Val HeFT experi ence whi ch has been
presented to this group. 1In the ValHeFT it was
conventional therapy and an ARB. For the conposite
out come, one of their co-primaries of norbidity and
nmortality, there was a significant reduction. In
the CHARM study there was a significant reduction
So, | think the external validation of adding an
ARB, without |ooking at subgroups but | ooking at
the total group, gave very simlar infornmation.
The reason we have nore events here is, again,
because of the | onger exposure and | onger
foll ow up

The ot her questions fromthe agency which
we will try to address the best we can--Dr.
McMurray told you how the study was conducted and
we did find that investigators were using a variety

of ACE inhibitors. So, if | |ook at those ACE
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inhibitors, as Dr. McMurray showed you, there were
12 including enalapril and four of these did not
have an FDA approval so we couldn't find the dose
that woul d be used.

So, now just tal king about the agents
thenselves with the different use of the agents, we
used an analysis of was there a difference in the
out cone of those who received an ACE inhibitor that
had FDA approval or those that did not. That
anal ysis is a non-prespecified one that | am
showi ng here. Here are the patients that had the
FDA approval using an ACE inhibitor, and here are
agents that were not approved. Again, the best
estimate is the overall. So, as far as the agent,
we did not see any difference.

The real probing question that we have
seen through your questions is the dose issue. To
get at that, | have to say the first anal ysis that
the investigators and the sponsor did was the
prespecified one. Prior to unblinding, the
academ c group made a list of the evidence-based

therapi es and the doses. W had nade that
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definition called the recommended by the
evi dence-based. When we did that, there were 1291
patients who at baseline were receiving that dose

I will talk about that dose in a nonent
but | think one of the questions about trial design
and trial conduct that has to be addressed right up
front was in order to test the addition of the new
medi cati on, candesartan, the study nedication, did
the investigators sustain the |l evels that Dr.
McMurray was so proud of, or did they just reduce
that to start the other inhibitor of the
reni n-angi otensin system-a very inportant and
val i d questi on.

To do that, | will just be tal king about
the five nmost conmmonly used, which is approxi mately
80 percent of our patients and is representative,
and the dose, and look at the titration tine
period. \While patients were being titrated to
ei ther placebo or candesartan there was no
down-titration of the ACE inhibitor. That was
somet hing that was conveyed to investigators. |If

your patient is stable on these doses of an ACE
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inhibitor, that is what you shoul d be sustai ning.
If you have issues you should be down-titrating the
experinental medication

| al so have sone additional data here on
the use of the ACE inhibitors over tine, and
think it is quite reflective of our baseline
nunbers, that there was no attrition of the use of
ACE inhibitors. So, we are |ooking at the added
val ue of candesartan. It is on top of holding good
doses of ACE inhibitor over the tine frane.

So, what was the analysis? This is the
prespecified one fromthe investigators. These are
the 1291 patients who at baseline were receiving
doses equivalent to those in the evidence-based
trials, and these are the patients who were not.
That does not nean these patients weren't receiving
optimal dose for them it is individualized care.
But just making this definition, there was no
interaction here. The observation of the overal
benefit means that this benefit was not nodified by
the baseline dose of the ACE inhibitor using this

definition.
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I n subsequent conmmunication with the
agency, there were requests to create additiona
subgroups. Since our forns were designed to know
the ACE inhibitor and the dose, we are able to
conply with those requirenents. The agency asked
for different doses, a definition of maxi num where
now the lisinopril dose is increased and sone of
the other agents are increased. So, we go from
havi ng 1291 who net our definition to now 721 who
met the new subgroup criteria.

If we look at the results of that, | think
you can see the consistency that there was no
nodi fication of this benefit of candesartan that |
have been describing based on the ACE inhibitor
dose at baseline with these two definitions of ACE
i nhi bitor dose.

I n subsequent conmuni cations with the
agency anot her subgroup was defined, and we were
pl eased to be able to conply. This one raises the
captopril to 300 ng and we did have 2 percent of
our patients at baseline. Mre inmportantly, it

rai sed the enalapril dose to 40 ng and we did have
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55
10 percent of our patients on enalapril at that
dose. So, overall now we are tal king about 20
percent of the patients, 529, who nmet the new
definition.

Here are the results of this new subgroup
The 529 and the remai nder had the same efficacy so
this candesartan benefit on reducing risk of
cardi ovascul ar death or hospitalization for heart
failure was not nodified by any definition of ACE
i nhi bitor dose at baseline, our prespecified one
and the two definitions that the agency requested.

Because we are a program of research, we
can give one nore, and that is the zero dose of an
ACE inhibitor. So, we have a whole trial that you
have evaluated and that trial is zero,
CHARM Al ternative, 2028 patients not receiving an
ACE i nhi bitor.

So, | think we have run the whol e spectrum
here and you can see the results. Nowif we poo
the two, the benefits that we are describing of
candesartan were not nodified by the dose of the

ACE inhibitor fromzero to predefined levels to
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subsequently defined maxi rum | evel s at baseli ne.

That allows us to conclude that we really
have an additional opportunity to help patients who
are already on an ACE inhibitor and, nore than 55
percent, on a beta-blocker. That really is the
clinical question. Wen CHARM was desi ghed t hat
was the issue, can we nmake an inprovenent in the
practice of nedicine? W didn't know the answer.
We now share that answer with you and we think we
do. W reduce the patient's risk of cardi ovascul ar
death or hospitalization for heart failure on top
of other therapies, irrespective of the dose of the
ACE inhibitor, and we offer that opportunity to
reduce cardiovascul ar norbidity and nortality.

That opportunity does cone with sone
responsibilities, and Dr. Hainer will discuss the
risk of inhibiting the renin-angiotensin systemin
doses that inprove norbidity and nortality, and
then Dr. Young will come back and describe the
ri sk/benefit. Thank you.

DR. NI SSEN: Thank you, Mark. Are there

questions right now? Yes?
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DR HI ATT: Just a quick one on slide 28.
Is that a typo, the naxi mal FDA-revised for
lisinopril? Didthe dose go down from40 nmg to 20
mg? |s that true?

DR. PFEFFER: That is not a typo. W were
responding to definitions provided to us.

DR PICKERING Could you give us a
br eakdown of which beta-bl ockers the patients in
CHARM Added were taking, in particular how many
were on carvedilol ?

DR PFEFFER: Yes, | could do that and
would like to do that. | said 55 percent at the
start and obviously that nunber increased to the
m d-60s by the tine it was over. |If | can show the
bet a- bl ockers that were used at baseline, the
predom nant bet a- bl ockers were netoprol ol and
carvedilol, 81 percent. These doses were sustained
over time, but the nunber of patients alive on a
bet a- bl ocker increased over tinme.

DR. SACKNER- BERNSTEIN: In light of that
slide, you did a nice job of showi ng the effect of

coronary heart di sease on top of approved ACE
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inhibitors, trying to make sure that we really were
evi dence-based. Can you show us a simlar analysis
for approved beta-bl ockers as background therapy?

DR PFEFFER | don't think | can,

Jonat han, but with 80 percent of the people on the
approved, | would think the nunbers would be the
same--if | have this information, and | don't think
| have.

DR. NI SSEN. W are going to have |ots of
time for questions. |If there ar clarifications,
let's do that.

DR. TEMPLE: Just one thought, | just
wanted to say that with all these after the fact
anal yses, don't try these in your own hone.

[ Laught er.]

DR. NI SSEN. W have sone very solid
advice. So, we are kind of going to finish the
sponsor presentations and then we are going to have
lots and lots of tinme for questions.

Saf ety
DR. HAINER: Good norning, Dr. Nissen

menbers of the advisory panel, FDA, public guests.
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I am Jim Hai ner from AstraZeneca, and | would |ike
to begin by stating that the candesartan safety
profile in the CHARM programrel ative to
pl acebo--the findings were really quite consistent
across all three CHARM studies. For the purposes
of this presentation | will, like nmy other
col | eagues, review now the safety of candesartan in
chronic heart failure when added to evi dence-based
doses of ACE inhibitors, the CHARM Added tri al
Let's start then with two points that are
really inmportant to safety nmonitoring. First, the
CHARM provi ded explicit nonitoring directives for
the clinicians. Second, the CHARM protocol was
particularly specific about nonitoring for
hypot ensi on, renal dysfunction and hyperkal em a,
events expected for any drug which inhibits the
reni n-angi ot ensi n system when added to an ACE
i nhi bitor.
These directives included nonitoring of
bl ood pressure, creatinine and potassium at
multiple intervals. These were baseline, within 2

weeks of dose adjustnent, at the end of dose
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titration, annually and, of course, at any tine in
t he judgment of the responsible clinician. These
monitoring directives are entirely consistent with
usual clinical practice in caring for heart failure
patients.

Wth that said, let's ook then at
hypot ensi on, renal dysfunction and hyperkal em a.
Hypot ensi on was reported as an adverse event in
23.2 percent of the patients receiving candesartan
and evi dence-based doses of ACE inhibitors and 14.5
percent anong those receiving only ACE inhibitors.
Hypot ensi on was reported as one reason for
treatnent discontinuation for 5.4 versus 3.5; for
hospitalization, 4.3 versus 1.7; and for serious
fatal adverse events 0.2 versus 0.1 percent.

Not e here, expressed as proportions of
patients, that discontinuations due to hypotension
in patients 75 years and ol der, those taking
spi ronol act one or beta-blockers, were simlar to
the overall discontinuation rates. The rate for
candesartan was about 3.5 times higher though anong

patients entering the trial with a baseline
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systolic blood pressure | ess than 100 nmHg.

Renal dysfunction was reported for 15.4
percent of the patients receiving candesartan and
ACE inhibitors; 9.4 percent anbng those receiving
only ACE inhibitors. Renal dysfunction was
reported as one reason for discontinuation in 8.2
versus 4.2 percent; for hospitalization, 4.5 versus
3.0 percent; dialysis, 1.6 and 1.6; and for a
serious fatal adverse event, 0.9 versus 1.5
percent .

Di sconti nuations due to renal dysfunction
in patients 75 years and ol der and di abetics taking
spironol actone or with systolic blood pressure |ess
than 100 were simlar to the overal
di scontinuation rates in the trial

For patients entering the trials with a
creatinine already greater than 2, the rates were
hi gh in both groups but the rate for candesartan
was really no higher than for placebo.

Next, hyperkal emia was reported in 9.6
percent of the patients receiving candesartan and

3.6 percent receiving placebo. Hyperkal em a was
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reported as one reason for discontinuation in 3.8
versus 0.9 percent; for hospitalization, 1.2 versus
0.7 percent; and for a serious fatal adverse event,
0.2 versus 0.0 percent.

Despite the potential for hyperkalenmia to
i ncrease rates of sudden death and fata
ventricular fibrillation, both rates were sonewhat
| ower in the candesartan group, specifically 11.2
versus 13.7 and 0.7 versus 1.3 percent
respectively. Discontinuations due to hyperkal em a
in diabetics and patients taking spironol actone was
simlar to the overall discontinuation rates in the
trial. The rates were higher in patients 75 years
and ol der and those with potassium greater than 5.
In patients entering the trial with a serum
creatinine of 2 or greater, the rates were hi gh but
simlar in both groups.

Now, having led with this data,
hi ghl i ghting these three specific areas of
interest, let's exam ne whether they translate into
gl obal adverse consequences. Any adverse event was

reported in 80.4 percent of the patients receiving
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candesartan and evi dence-based doses of ACE

i nhibitors and 78 percent anong those receiving ACE
inhibitors. O particular interest, serious
adverse events were reported in 75.9 percent in
bot h groups, of which serious fatal events were
29.5 and 32.5 percent in the candesartan and

pl acebo groups respectively. Treatnent

di scontinuations due to adverse events were 24.3
and 17.6 percent. Dose reduction due to adverse
events were 17.2 and 9.7 percent respectively.

Li sted here are the comon serious fata
adverse events by treatment. Sudden death occurred
in 11.2 percent of the patients receiving
candesartan and 13.7 percent anobngst those
recei ving placebo. For heart failure the
corresponding figures were 5.8 and 8.8 percent
respectively. Qher causes of death were far |ess
commn. O note, there was no trend toward a
consistently higher risk in the candesartan group

Now, safety concerns al so surround the
concomtant use of other heart failure treatnent

drugs, as already alluded to by Dr. Pfeffer. To
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that end, Dr. Pfeffer presented this slide which
denonstrates the benefits of candesartan on the
primary prespecified endpoint of cardi ovascul ar
nortality or heart failure hospitalization, both
overall as well as for subgroups of patients
recei ving spironol actone or spironol actone plus a
bet a- bl ocker.

One | ogical concern is that the reduction
in heart failure hospitalization nmay not be
reflected in all-cause hospitalizations. But, in
fact, these data show no significant increases in
al | -cause hospitalizations either overall or in
t hese subgroups.

A second | ogical concern is that the
reduction in cardiovascular nortality m ght not be
reflected in all-cause nortality. But here, again,
these data show no significant increases in
all-cause nortality either overall or in any of
t hese subgroups.

These trends in hospitalizations are
further reinforced by the cumul ati ve nunmber of

hospi tal adm ssions for any cause shown here in the
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candesartan and placebo groups and, as Dr. Pfeffer
poi nted out, even though the risk remains |arger
for the candesartan group. Inportantly, there is
no increase in the non-cardiovascul ar rate for
hospitalization in the candesartan group

Next, if you can recall the all-cause
nortality data for CHARM Added, note how they are
rei nforced by the cunul ati ve nunber of deaths from
any cause in the candesartan conpared to the
pl acebo groups.

Havi ng now exani ned the safety of
candesartan in chronic heart failure when added to
evi dence- based doses of ACE inhibitors, | want to
conclude with two final slides. First, let ne
summari ze the safety findings and concl usions. As
expected, due to greater renin-angiotensin
i nhibition, rates of hypotension, abnormal rena
function and hyperkal em a were greater with
candesartan. But these predictable adverse events
did not translate into any increase in all-cause
hospitalization or nmortality, sudden death, rena

failure or ventricular fibrillation. These data
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show that candesartan is safe and generally well
tolerated by patients with heart failure receiving
evi dence- based doses of ACE inhibitors.

Second, understand that AstraZeneca is
firmy conmitted to risk mnimzation. W also
Wi sh to maxim ze opportunities for benefits. In
order to ensure proper use of candesartan with
heart failure receiving ACE inhibitors, AstraZeneca
will inplement all of the follow ng risk
mnimzation activities: Admnistration and dosing
i nstructions which are consistent with those that
gui ded the CHARM Added investigators; |abeling
whi ch includes precautions and warni ngs regardi ng
these adverse events; collaboration with major
societies involved in the treatment of heart
failure patients; and educational activities to
ensure that healthcare providers understand the
risks as well as the benefits of using candesartan
in heart failure. This includes focused training
of sales force; and expert scientific liaison
groups; continui ng nedi cal education activities;

and prom nently displaying information on all
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pronotional materials regarding the risk of using
candesartan in heart failure.

Wth these neasures in place, candesartan
can be safely used as another inportant treatnent
option to reduce cardi ovascul ar events in patients
with heart failure who are receiving ACE
inhibitors. | will turn nowto Dr. Young once
again who will elaborate on the issues of benefits
and risks of candesartan in the treatment of
chronic heart failure.

DR NISSEN: If there are any burning
questions on this presentation let's have them
otherwise | think we are ready to |launch into ful
guestions after Dr. Young.

Ri sk/ Benefit Summary

DR, YOUNG Thank you, Jim It is nowto
overvi ew our data and qui ckly consider the inpact
we can meke on ill patients with significant heart
failure.

Qur CHARM programin its entirety, and
specifically the CHARM Added study, the broad

pati ent popul ation, conprehensively characterized
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68
the risks associated with treatnent, particularly
t he combi nati on of an ACE inhibitor and
candesartan. W believe that we have clearly
del i neated net benefits for this therapeutic
strategy in CHF patients with depressed | eft
ventricul ar ejection fraction.

Particularly inportant, CHARM Added
addressed the previously unresol ved question of
whet her adding an ARB to an ACE inhibitor in
patients with | ow EFV heart failure provided
i ncremental benefit by reducing risk of
cardi ovascul ar death or heart failure
hospitalization. Interesting and also inportant is
the fact that we have denonstrated added benefit in
patients receiving evidence-based doses of ACE
i nhibitors proven effective in previous clinica
trials, and we al so believe we have denonstrated a
favorabl e benefit/risk profile.

This benefit/risk profile is best
summari zed in this slide. Overall there was a
significant 15 percent relative risk reduction for

the prinmary endpoint, cardi ovascul ar death or heart
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failure hospitalization, over the 41-nonth nedi an
foll owup. Wen analyzing the data per 1000
patient-years, this translates into an absol ute
ri sk reduction of 25 patients having a prinary
endpoi nt event over that period of time, as
summarized in the third colum on this table.

I mportantly, no increased risk for
all-cause nortality or all-cause hospitalization or
the conbi nati on was noted. These observations were
all less in the candesartan treatnment group, again
noted in this table. This should assuage concern
about adverse events precipitated by this
t herapeutic strategy.

Thus, candesartan, at a target dose of 32
mg daily, significantly reduces the risk of
cardi ovascul ar death or heart failure
hospi tal i zati on when added to an ACE i nhibitor,
irrespective of agent and irrespective of dose.

G ven our understanding of heart failure, it is
prudent to |l ook at the nbst comopn adverse events
in this popul ation--hypot ensi on, hyperkal em a,

abnornmal renal function. Proposed instructions for
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the use of this strategy are consistent with those
provided to the CHARM i nvesti gators and good
clinical nmanagenment of any patient with heart
failure.

W will enphasize attention to volune
status, blood pressure, renal function and
pot assium | evel s, and recommrended nonitoring of
these measures will be with initiation of
candesartan dose titration and periodically
thereafter the same as we manage all of our
patients with heart failure

I n concl usion, we believe that the
addi tion of candesartan to an ACE i nhibitor
treatnment of heart failure patients, as was done in
the CHARM Added trial, will result in substantia
cardiovascular norbidity and nortality benefit.
The positive risk/benefit profile is further
supported by numerical reductions in both all-cause
hospitalization and all-cause nortality. W
bel i eve these findings support the use of
candesartan with or w thout an ACE inhibitor at

varyi ng doses for the routine managenent of heart
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failure so that candesartan can be prescribed for
managi ng these patients with left ventricul ar
systolic dysfunction

Dr. Nissen, |adies and gentlenmen of the
panel, thank you very nmuch. | wll ask Dr. Mark
Pfeffer to cone back to the podiumso that we can
direct any questions to the group

DR NI SSEN. Thank you very nuch. | mnust
complinment the sponsor. It is rare that we finish
ahead of time. We don't have a break schedul ed
until ten o' clock so | think we can nmaybe start
taki ng some questions and we will take our break a
little bit later. Blase?

Questions fromthe Commttee

DR CARABELLG  Mark, based on Val HeFT
have routinely avoided the use of an ARB in
patients already receiving a beta-blocker and an
ACE inhibitor. Now CHARM Added seens to aneliorate
that. So, what is the difference? Is this the two
agents? Is this the kind of beta-blockers that
were used in the two different studies? Is this a

statistical glitch anong the two studies? How can
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we reconcile those two studies?

DR PFEFFER. Well, Dr. Carabello, | can't
be definitive but I can give you ny opinion on
that. |, like you and every clinician, wanted to
be adding an ARB on top of other therapies to
reduce adverse outcones in patients and that
bet a- bl ocker subgroup gave us pause. It really did
because what we do know i s that beta-bl ockers have
a profound benefit and they do on top of an ACE
inhibitor. So, that was the conundrumin 1999

Then, with the publication of our
experience, | think it really showed that maybe
that was a hazard of a subgroup. It turns out, if
we | ook at the numbers in our experience, there
were even nore patients having events. if | could
show t hat, because we had nore patients on a
bet a- bl ocker and greater exposure tine when we are
gi ving you our subgroup, prespecified subgroup, it
is based on nore events. Just to give you an idea
of the two trials, the deaths, which is really what
we are concerned about, the total deaths were 226

in Val HeFT and really 370. So, | think there is
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nmore confidence in our subgroup based on the
i ncreased nunber of events.

You t hen asked about the agent. | think
there is an excellent answer to that because there
was a very large study, called VALI ANT, which used
that agent in a | arge nunber of people on triple
therapy, actually nore patients on triple therapy
than here, and did not show an adverse safety
interaction with beta-bl ocker, ACE inhibitor and
that agent.

So, | think there was a pause because
safety doesn't require the same boundaries of
statistics that efficacy does, and that pause
think is now erased by what we showed you for
candesartan and that other study. So, | do think
the nessage for clinicians--and this is really the
i nportant thing, the message for clinicians should
be ACE inhibitors at the optim zed dose,
bet a- bl ockers and then this addition of candesartan
in the strategy we have shown can reduce norbidity
and nortality.

DR NI SSEN: Go ahead, Tom
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DR PICKERING As a followup to that,
you said 31 percent of the beta-blockers were
carvedilol and | wasn't able to see what the
proportion was in Val HeFT and, you know, there is
the COVET study that suggests that there may be a
di fference between different beta-blockers in heart
failure. | wonder could that be one possible
expl anat i on.

DR. PFEFFER: | am here for the CHARM
data. | really don't have detail ed know edge about
Val HeFT and | woul d say, based on the small nunbers
we are tal king about, if we start dividing that up
by the agents it would be even nore unreliable, but
| don't have that infornation.

DR. NI SSEN: Ral ph, you had a question?

DR D AGOSTINO In Table 59 of the recent
mat eri al that you sent and our response to C25 and
C29, | amtrying to understand--1 know this is al
post hoc and | should not be excited about | ooking
at post hoc analyses, but | amtrying to understand
what happens as you go from maxi num dose no to yes.

If I look at slide 25, what seens to happen is when
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you are dealing with the no--this is the
recomended and you are dealing with the no you
basi cally have the placebo and drug pretty much the
sanme. There is only sonething like a 12 events
difference. Wen you nove to the yes you have a 43
events difference, and the change is all basically
in the candesartan. |Its events drop down. The

pl acebo, whether no or yes, 165 in terns of the
events per 1000 followup years and the candesartan
goes from 151 to 131.

Then when you nove to the next slide,
slide 29, here the no for analysis one has in terns
of the placebo rate 172 versus 152, when you go to
the yes where the candesartan has 145 to 133.

Agai n, when you go fromthe no to the yes it is the
candesartan that is showi ng the reduction. The
same with analysis two. In analysis two if you

| ook I ong enough you will find an anal ysis that

wi Il produce statistical significance. So, ny
question is it seens to be the action in the
candesartan. Does that say anything about the

added benefit to the ACE?
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DR PFEFFER: Well, Dr. D Agostino, | know
enough not to discuss statistics with you on this--

DR D AGOSTINO G anted, we shoul dn't
have done this.

DR PFEFFER: | think you are asking me is
there a pattern here, and |I think there is no
pattern here and | think the interpretation--may |
have the slide, please? You are asking is there a
pattern in the no's. Cbviously, by every
definition we are nmaking a new definition of no.
But | think the way to handle this is in any
definition was there a hint of an interaction, and
t he answer - -

DR D AGOCSTINO The interaction test is
notoriously lacking in power, which is the probl em
DR PFEFFER  But let's |ook for

consi stency here, is there a consistent nmessage?
I f anything, we are not making the message that we
are even better on top of an ACE because we al so
have this 2000 experience here of zero. That is
the definite no. So, | think we run the range of

no's fromlow doses, fromzero doses to higher--as
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we go here we have a higher and hi gher dose of no
really, the no group, because of the higher dose of
ACE inhibitor. So, | personally don't see any
consistency here and | don't see any pattern. But
if you do, then | would be worried--

DR. D AGOSTING Well, | amjust trying to
sort out why you would say that candesartan adds to
the ACE inhibitor. What is the revelation in the
data that would say that?

DR PFEFFER: | think it is this point
right here that candesartan adds to an ACE
inhibitor. A 100 percent of these patients are on
ACE inhibitor. | will remnd you that fromthe
clinician's perspective--1 will go back to what Dr.
McMurray was saying, fromthe clinician's
perspective, 96 percent of our clinicians checked
the box that says | believe | have optimized their
care. Now, that is a box. W then upped the ante.
We nmade the evidence-based nedicine definition
The FDA nmade these definitions. So, really the
best way to | ook at our data is overall and | don't

see a pattern here with the different definitions
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of doses.

DR. NISSEN. | wanted to ask a question
related to CS-12. You may not have this but | sure
would like to see it. Thisis alittle unusua
Kapl an-Meier plot. It is cunulative nunber of
hospital admi ssions and | would like to see tinme to
first hospital adm ssion for any cause because that
is a nore traditional analysis.

DR. PFEFFER  Yes, and Dr. McMirray has
done a | ot of anal yses of pharnacoeconom cs so for
that we needed cunul ative nunbers. For safety, and
this was presented in our safety presentation, we
think the burden is the cumulative. That is
sonmething | was alluding to al so although our
anal ysis plan didn't let me show you that because
we were timed to first. | think in the clinica
scenario we are really trying to keep the revolving
door. And, this is show ng all adm ssions for any
cause and we thought this was the strongest safety
statenment we coul d nake about the popul ation. |
don't know if | have hospitalization as time to

first event. | don't know that | have that.
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DR. NISSEN. Let ne tell you why | am
asking the question. | want to understand if there
is an early hazard. That is where time to first is
very helpful. That is, when you are titrating up
candesartan and you are getting these adm ssions,
there is a fair nunmber of adm ssions for
hypot ensi on and for hyperkalenma, and | want to see
whet her the pattern shows an early hazard within a
nmore favorable effect |ater on because | think it
is very inportant for clinicians. | assune
sonebody has done that anal ysis.

DR. PFEFFER. That is a very inportant
point. W can show early efficacy. W were
showing that. And tine to first hospitalization
for any cause--let's see if | can get that for you

DR NI SSEN. That woul d be really hel pful

DR D AGOSTING  The graphs they do show
seemto have a consistent hazard. That is a good
question if you go to all-cause hospitalizations.

DR NISSEN. | did alittle Tom Fl em ng
type back of the envelope calculation and | want to

see if | amright about that, but there are a fair
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nunber of those hypotension hospitalizations and
am guessing that they are early, that when you are
trying to titrate up the drug you run into sone
difficulty. So, | think to informclinicians about
how to do this it is very inportant to understand
whet her there is in fact and early hazard.

DR PFEFFER: | totally agree. | don't
think that is the case and | would |ike--sonmebody
is showing me CV hospitalizations but |I need al
hospitalizations to reassure. CHF hospitalizations
won't reassure you and | need all hospitalizations
to reassure you.

DR PORTMAN. To turn from cardiorenal to
renal for a second, based on DOQ guidelines and
Fram ngham studi es and so forth, we know t hat
m croal bunenuria is an inportant cardi ovascul ar
ri sk, independent risk. Do you have data on the
preval ence of m croal bunenuria? Was there
i mprovenent with the ACE/ ARB or just the ACE al one
in mcroal bunenuria? In fact, did you even see
resolution in a portion of the population in

m cr oal burmenuri a?
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DR PFEFFER: | have to say that that is a
sub-study which is being run out of MMaster
University and that as of this noment | don't have
the results on the 600 people who were in what we
call mcro-CHARM M friend Dr. McMurray is cl oser
to that data. Do we have that?

DR MCMURRAY: No, we don't.

DR. PFEFFER: W have yet to see that
data, sorry.

DR KASKEL: Wth regard to kidney, those
patients with creatinines | ess than 3 and maybe
above 1.5 are still at risk for dysfunction and you
had hyperkal enmia as one of the early changes. | am
just wondering if there are any ot her guidelines
that m ght be hel pful to prevent hyperkal neic
epi sode in patients with dimnished renal function.

DR. PFEFFER: Definitely, the patients
with inpaired renal function are much nore
vul nerable. They are also the patients at highest
CV risk. Here is where cardiorenal really should
be cardiorenal; we should be getting together nore.

So, we identified the sanme risk and now that we
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have | earned how to use the MDRD equation we are
suddenly realizing we have nore patients at risk.
But that was true for placebo as well as for
candesartan. Al the augnentations are related to
basel ine renal function, nore so on candesartan,
but you need the same nonitoring for someone wth
i mpaired renal function whether or not you add
candesartan because they are at high risk al so.

Let me see if | can show you sonethi ng
like that. | would |like to show you the EGFR and
just to show the adverse experience, just to share
that with you. | believe | have a better
opportunity to show you that than all-cause
hospitalizations as a function of tine. My | have
the EGFR? W do have that information and it is
concerning for both placebo and candesartan. |
think the nmessage we have to get out there for
education is that we should be | ooking at renal
function and we should be alerting ourselves to
vul nerabl e patients. | will have that for you a
little later.

DR SACKNER- BERNSTEIN: Cetting back to
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Steve's point about how we can create a way for
clinicians to understand how to utilize the drug
and manage the patients who are getting the drug,
as well as the point you just nade about rena
function, | amwondering if you coul d provide us
with some insight as to what happens to patients
who devel op worsening renal function specifically
during the titration. | look back to the SAVE
trial where you did such a nice job of talking
about the prognostic inportance of heart failure
hospi tal i zati on and subsequent course. \What can
you tell us about worsening renal function?

DR PFEFFER: | amgoing to ask Dr. Lew s
but I do want to show the slide that | was just
alluding to. Let me just showthis first. | wll
get back to the EGFR and then we will continue the
thread of what happens to peopl e.

So, here cardiol ogi sts have | earned how to
do EGFR, and it is a risk for discontinuation of
any causes and candesartan augnents that risk. But
this also tells us how carefully we have to nonitor

the placebo patients with inpaired renal function
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Your specific question about discontinuation due to
renal function and outcome, | amgoing to ask Dr.
Lewi s, our renal consultant.

DR LEWS: | amDr. Lewis, a Vanderbilt
nephrologist. | would first like to rem nd the
panel that there is a great body of data in rena
literature that inhibition of the renin-angiotensin
system benefits people in ternms of preserving rena
function across a wi de range of kidney di sease and
across a w de range of GFR, including CKD for the
| owest GFR groups, which has now been reported from
several of the mpjor clinical trials.

There are two settings in which inhibition
of the renin-angiotensin system can cause rena
dysfunction. One is that patients have ischemc
renal disease or fixed renal artery stenosis. The
second, nore relevant to the CHARM study, is if a
pati ent has decreased effective arterial blood
vol unme. That occurs in two settings, decreased
cardi ac output which, of course, these patients
were at risk for, and decreased intravascul ar

vol unme, which they were at risk for because of the
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use of diuretics.

In both those settings the kidney becones
critically dependent on efferent arteria
resistance to maintain GFR. It is a henodynanic
effect. One would predict when a patient has
decreased effective arterial blood volunme and
devel ops renal dysfunction that the stopping of the
agent, the inhibition of the renin-angiotensin
system would repair that renal henodynam c and the
patient should recover. It should be a reversible
event