file:///CJ/dummy/1116CARD.TXT

DEPARTMENT OF HEALTH AND HUMAN SERVI CES
FOOD AND DRUG ADM NI STRATI ON

CENTER FOR DRUG EVALUATI ON AND RESEARCH

CARDI OVASCULAR AND RENAL DRUGS

ADVI SORY COW TTEE

Wednesday, Novenber 16, 2005

8:00 a.m

CDER Advi sory Committee Conference Room
5630 Fi shers Lane
Rockville, Maryl and

file:///C)/dummy/1116CARD.TXT (1 of 412) [11/30/2005 1:38:36 PM]



file:///CJ/dummy/1116CARD.TXT

PARTI Cl PANTS

Wlliam R Hatt, MD., Acting Commttee Chair
LCDR Cathy Groupe, RN, B.S.N., Executive Secretary

MVEMBERS

Davi d DeMets, Ph.D.

Frederick J. Kaskel, MD., Ph.D.
Thomas Pi ckering, MD., Ph.D
John R Teerlink, MD.

CONSULTANTS ( VOTI NG

Darrell R Abernethy, MD., Ph.D.

G lbert J. Burckart, Pharm D.

Raman Venkat ar amanan, Ph. D.

Susanna L. Cunni ngham Ph.D., Consuner
Representati ve

Rosl yn B. Mannon, M D.

Steven E. Nissen, MD., F.A CC.

Paul O dam Patient Representative

M chael Proschan, Ph.D.

FDA

Mar k Gol dberger, MD., MP.H
Renata Al brecht, M D.

Marc Cavaille-Coll, MD., Ph.D.
Karen Hi ggins, Sc.D.

Arturo Hernandez, M D.

LT LaRee Tracy, MA.

Joga Gobburu, Ph.D.

file:///C)/dummy/1116CARD.TXT (2 of 412) [11/30/2005 1:38:36 PM]



file:///CJ/dummy/1116CARD.TXT

3
CONTENTS
Page
Call to Order and Introductions
WlliamR Hiatt, MD. 5
Conflict of Interest Statenent
Cat hy Groupe, B.S.N. 8
Vel cone
Renata Al brecht, MD. 9
NDA 21- 628
Proposed Trade Nanme Certican (everolinus)
Novartis Pharnmaceutical s Corporation
Novartis Pharnaceutical Corporation Presentation
Current Status and Future Chal |l enges
in Heart Transpl antation
Mark L. Barr, MD. 19
I ntroduction and Regul atory Background
Mat hi as Hukkel hoven, Ph. D. 56
Chal | enges and Opportunities in Cardiac
Transpl ant ati on
Howard J. Eisen, MD. 64
Ef fi cacy Results of Study B253 in De Novo Heart
Transpl ant ati on
Jeffrey D. Hosenpud, M D. 80
Intravascul ar Utrasound (I VUS) Results of Study
B253 in De Novo Heart Transpl antation
John A. Kobashi gawa, M D. 105
Saf ety of Everolinus
Kennet h Sonberg, M D. 147
Renal Safety and Efficacy Extrapol ation,
Dose Reconmendati ons
Lawence G Hunsicker, MD. 174
Benefit/Ri sk Assessnent
Howard J. Eisen, MD. 212

file:///C)/dummy/1116CARD.TXT (3 of 412) [11/30/2005 1:38:36 PM]



file:///CJ/dummy/1116CARD.TXT

4
CONTENT S (Continued)
Page
Committee Questions to Novartis 222
Food and Drug Administration Presentation
Statistical Overview of Study B253
LT LaRee Tracy, MA. 233
Saf ety and Efficacy of Everolinus
Arturo Hernandez, M D. 267
Everoli mus and Cycl ospori ne Exposure-Effectiveness
and Nephrotoxicity Rel ationships
Joga Gobburu, Ph.D. 295
Committee Questions to the FDA 307
Open Public Hearing 318
Comm ttee Di scussion 320
Questions to the Commttee 354

file:///C)/dummy/1116CARD.TXT (4 of 412) [11/30/2005 1:38:36 PM]



file:///CJ/dummy/1116CARD.TXT

PROCEEDI NGS
Call to Order and Introductions

DR HATT: | would like to wel cone
everyone. | amWIlliamH att fromthe University
of Col orado and Acting Chair of the conmittee.

I think we would like to begin this
morning with introductions. W will go around the
table, and then Cathy G oupe is going to read the
Conflict of Interest Statement. Then, Dr. Al brecht
is going to give us an introduction.

Wth that, David, could you maybe start
with telling us who you are.

DR. DeMETS: Dave DeMets, University of
W sconsin, Biostatistics.

DR KASKEL: Rick Kaskel, Al bert Einstein
Col | ege of Medicine, Pediatric Nephrol ogy.

DR. PICKERING Tom Pickering, Col umnbia
Uni versity, Hypertension.

DR. NI SSEN. Steve N ssen, Cardiol ogist,
fromthe develand dinic.

DR. CUNNI NGHAM | am Susanna Cunni ngham

I ama Professor at the University of WAshington
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School of Nursing in Seattle, and | amthe Consumer

Representative on the committee.

DR, VENKATARAMANAN: | am Ranman
Venkat ar amanan, University of Pittsburgh,
Phar maceuti cal Sciences and Transpl ant.

DR. ABERNETHY: Darrell Abernethy,

dinical Pharmacol ogy, National Institute of Aging.

DR. TEERLI NK:  John Teerlink, University

of California, San Francisco. Heart Failure.

DR. BURCKART: G Burckart, University of

Southern California. dinical Pharmacol ogy.

LCDR GROUPE: Cathy Groupe. | amthe
Executive Secretary for the comittee.

DR. MANNON:  Roslyn Mannon, N DDK, N H
Transpl ant Nephr ol ogy.

DR PROSCHAN: M ke Proschan,
Statistician, NBLBI.

MR OLDAM Paul Odam | ama Patient

Representative from M | waukee, heart transpl ant

reci pient 12 years and a kidney 2 1/2 years, and on

the UNCS Board of Directors.

DR. GOBBURU:. Joga Gobburu,
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Phar maconetrics, O fice of Cinical Pharmacol ogy
and Bi opharmaceutical s, FDA

DR HHGA NS: Karen Higgins, Ofice of
Bi ostatistics, Division of Bionetrics |11, FDA

LT TRACY: LaRee Tracy, Ofice of
Bi ostatistics, Division of Biometrics III.

DR HERNANDEZ: Arturo Hernandez. | am
the clinical reviewer for this application,
Di vi sion of Special Pathogens and Transpl ant
Products.

DR CAVAI LLE-COLL: WMarc Cavaille-Coll,
Medi cal Team Leader, Division of Special Pathogens
and Transpl antation Products.

DR ALBRECHT: Renata Al brecht, Director,
Di vi sion of Special Pathogen and Transpl ant
Products.

Good nmorning. | wanted to nmention Dr.
Mar k Gol dberger, the Director of the Ofice of
Antim crobial Products, will be joining us within
hal f an hour.

Conflict of Interest Statemnent

LCDR GROUPE: The foll owi ng announcenent

addresses the issue of conflict of interest and is

made part of the record to preclude even the
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appearance of such at this neeting.

Based on the submtted agenda and all
financial interests reported by the committee
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 owi ng exceptions:

In accordance with 18 U.S.C. Section
208(b)(3), a full waiver has been granted to Dr.
David DeMets. He serves as an Advi sory Board
menber for the sponsor and as a consultant and Data
Saf ety Monitoring Board nmenber for a conpetitor.

He receives |less than $10,001 per year per firm

In addition, Dr. Thomas Pi ckering has been
granted a 355(n)(4) waiver for owning stock in the
sponsor valued from $5,001 to $25,000. Because
this stock does not exceed $25,000, 5 CFR

2640. 202(a) (2) denininis exception applies and an
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(a)(3)(b)(3) waiver is not required

A copy of the waiver statenent may be
obtai ned by submtting a witten request to the
Agency's Freedom of Information O fice, Room 12A-30
of the Parklawn Buil di ng.

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

Wth respect to all other participants, we
ask in the interest of fairness that they address
any current or previous financial involvement wth

any firm whose product they may wi sh to coment

upon.
Thank you.
DR HI ATT: Thank you very nuch.
We are going to begin with a Wl cone from
Dr. Al brecht.

Wl cone

DR. ALBRECHT: Good norning, everyone. On
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behal f of our Division, as well as the Ofice of
Antim crobial Products, | would like to wel cone
everyone to today's neeting on everolinus for the
prophyl axis of rejection in heart transplantation

We would like to thank Dr. Hiatt, nenbers
of the Advisory Committee, and consultants for
taking the tine to cone to Rockville and provide us
advice on this application

There are currently two products approved
for heart transplantation by the FDA. These are
mycophenol ate nmofetil and cycl osporine. So, we
wi sh to acknow edge and commend Novartis for
undertaki ng the devel opnent of everolinus for this
i ndi cation, and al so acknow edge their
participation in today's neeting.

Finally, I would like to acknow edge the
hard work of the FDA staff in reviewi ng the
application and in preparing for today's neeting,
and | would especially like to nmention our Deputy
Director, Dr. Steve Gtternman, as well as our
Proj ect Manager, Jackie Smith, for all the hard
work that they have put into preparing for today.

[Slide.]

So, why are we bringing this application

to this coomittee this norning? The Cardi ovascul ar
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and Renal Advisory Committee is a standing
committee and there is no analogous commttee |like
that for transplant products, so we determ ned that
it was appropriate to present the Certican
application before this commttee because of the
key issues that are inportant in this application
the indication, heart transplantation, and sone of
the safety issues which include renal toxicity and
lipid abnormalities.

We have in attendance today committee
menbers and invited guests who are experts in
transpl antati on, cardiol ogy, nephrol ogy,
statistics, and clinical pharmacol ogy anong ot hers.

As noted in the Novartis background
material, this application has received approvabl e
actions previously, that is, the FDA was concerned
that although efficacy was shown in the clinica
studies, the risk of toxicity with the fixed dose

everolimus and full dose cycl osporine regi men was

file:///C)/dummy/1116CARD.TXT (11 of 412) [11/30/2005 1:38:36 PM]



file:///CJ/dummy/1116CARD.TXT

considered to outweigh the potential benefit.

Novartis, however, considered that
Certican fulfilled an unmet medical need in heart
transplantati on and requested that the application
be presented in a public neeting, a request we
consi dered very reasonable, and so we are here
today to discuss the application

[Slide.]

During the norning, there will be
presentations by both FDA and Novartis. Novartis
speakers will give the first series of
presentations starting with an overvi ew of cardiac
transpl antati on, then, a presentation on unnet
medi cal needs in heart transplantation, results of
efficacy with everolinus, findings on intravenous
ul trasound, safety, renal issues, and a concl uding
presentation on the risk versus benefit of
everol i mnus.

The Novartis presentations will be
foll owed by three FDA presentations focusing on
statistical issues, clinical issues, and exposure

ef fectiveness issues that are gernane to the use of
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everolimis with cyclosporine in heart
transpl ant ati on.

As you listen to the presentations, keep
in mnd the followi ng four questions that we wll
be asking for you to deliberate and vote on
Actually, two of themwe will be asking you to vote
on Yes or No this afternoon, and two we will be
asking for comentari es.

[Slide.]

To frane the first question, let ne
mention that the Certican devel opnent program
i ncluded three prospective, random zed, conparative
Phase 3 studies. One study was done in heart
transpl antati on, B253, and two studies were done in
renal transpl antation.

The heart transplantation information is
summari zed in detail in both the FDA and the
Novartis background material and will be
hi ghl i ghted during today's presentations.

These Phase 3 studies tested two
fixed-everolinmus plus full-dose cycl osporine

reginens in conbination with steroids. The
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protocol s were anended at 12 nonths because of
toxicity and the amendment allowed for reduction in
the dose of cycl osporine.

[Slide.]

The FDA, as | nentioned, issued an
approvable letter after concluding that the risk of
that tested reginen or those tested regi nens
out wei ghed the potential benefit, and Novartis
actual |y had proposed | abeling with the statenent
"Certican should not be used | ong-termtogether
with full-dose cycl osporine.”

[Slide.]

So, that leads to the first question that
we would like you to keep in mind as you listen to
the presentations, and let ne read that to you

Novartis has presented the results and
ext ensi vely di scussed the use of a "fixed-dose"
everolimus regimen with "full-dose" cycl osporine in
Study B253. Both FDA and Novartis agree that this
exact fixed-dose regimen should not be used for the
prophyl axis of organ rejection in cardiac
transpl ant ati on.

We will ask you to discuss whether you
bel i eve or whether you agree with this concl usion

[Slide.]
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The second question deals with therapeutic
drug nonitoring. During the norning, Novartis wll
present a proposed dosing reginen in heart
transplantation for everolinus, as well as for
cycl ospori ne.

You will hear that there are no
prospective random zed studies actually testing
this proposed therapeutic drug-nonitored reginen in
heart transplantation, and that instead the
information is derived fromother sources, such as
anal yses of heart transplantation study using the
full -dose cyclosporine reginmen, it is extrapol ated
from nonconparative kidney studies, and finally, it
is derived fromclinical pharmacol ogy nodeling.

[Slide.]

So, that will lead to the second question
that we would be interested in the conmttee's
vote, and the question is:

Novartis has proposed an alternative
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TDM based reginen for the use of everolinus in
combi nation with cycl osporine. The proposed
regi men has not been prospectively tested in a
cardi ac transpl antation study.

In the absence of a prospective study of
this reginmen, do conmittee nenbers believe there is
sufficient information avail able to concl ude that
the regi nen as proposed by Novartis has been
denonstrated to be safe and effective for use in
heart transpl antation?

[Slide.]

There are three caveats we would |ike you
to keep in nmnd as you discuss this question

The first:

(a) In your discussion, please be
specific regardi ng what information supports the
proposed TDM based regi nen.

(b) Please discuss in your answer whether
you believe that everolinus has been shown to be
safe and effective for all cardiac transpl ant
recipients.

(c) Aternatively, please discuss whether
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you believe there are certain subgroups where use
shoul d be specifically indicated or specifically
restricted.

[Slide.]

Question No. 3. If your answer to
Question 2 is Yes, that is, if you conclude that
the proposed TDM reginen is safe and effective,
then, please comment on what additional information
shoul d be obtai ned regardi ng everolinus
post - appr oval

In addition, we would actually be very
interested in any coments and recomendati ons you
woul d have about information to include in the
| abel i ng.

[Slide.]

The final and fourth question is: [If your
answer to Question No. 2 is No, then, please
comrent what additional information would be
necessary for approval

For exanpl e, please comment whether the
currently ongoi ng European study or the planned

U.S. cardiac transplantation study woul d be
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adequate to denonstrate safety and efficacy.

Al so, please comment whet her additiona
data or studies would be necessary.

Thank you. | will turn it back to you,

Dr. Hiatt.

DR HI ATT: Thank you very nuch.

| recognize that the first three questions
are probably pretty straightforward. The fourth
question m ght | eave sonme anbiguity, but you are
going to learn nore during the presentati ons about
these proposed studi es.

We are going to nove forward now and begin
with a series of presentations by the sponsor. |
realize that these are relatively scripted, but the
conmmittee tends to like to get things clarified
during these conversations, so please be succinct
and allowus a little bit of time after each talk
to ask you sone questions.

The first will be by Dr. Mark Barr.

NDA 21- 628
Proposed Trade Nane Certican (everolinus)
Novarti s Pharnaceuticals Corporation
Novartis Pharnmaceuticals Corporation Presentation
Current Status and Future Chal |l enges

in Heart Transpl antation
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DR. BARR. Good norning, everyone.

[Slide.]

I have been asked to speak today regarding
the status of the field of heart transplantation as
an overview, so that everybody understands where
this field has come fromin the past 40 years,
where it is currently, and what sone of the
problenms are that we still have in this field in
terns of |ong-term patient outcones.

[Slide.]

Just by way of background, | am Associ ate
Pr of essor of Cardi othoracic Surgery at the
University of Southern California, and I am
Co-Director of the Heart and Lung Transpl ant
Program t here.

I am al so President of the Internationa
Soci ety of Heart and Lung Transplantation this year
and sit on the Scientific Advisory Committee for

the SRTR, the Scientific Registry of Transplant
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Reci pi ent s.

Transplantation is a relatively new field
conpared to a | ot of other diseases and procedures
that all of us in the audience are used to seeing.
The first transplant was performed Decenber 3rd,
1967. You see the covers here of Life, Newsweek,
and Tine ballying the success of the origina
transplant that was done in South Africa by Dr.
Christian Barnard. It has now been 40 years and
70,000 transplants |later.

[Slide.]

However, the shine that we had in a
positive light fromthe nedia didn't |ast very
long. You can see just four later, this is the
cover of Life nmagazine on the tragic record of
heart transplantation. That is because all six of
these patients you see photographed at the bottom
of the slide, within eight nonths of this
phot ograph being taken were all dead.

So, there were significant problens. The
operation was successful surgically, but there were

massi ve problenms with the i munosuppressi on both
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over- and under- inmunosuppressi on

[Slide.]

There are two reasons that the field has
entered into the nodern era. The first is this
gentl eman, Dr. Norman Shummay, who during those
very dark years of that Life nagazi ne cover
continued to pursue the issues of detecting of
rejection, as well as treatnments for rejection, and
all the surgical procedures--1 amgoing to show you
a fewslides in a few seconds--cone from Dr.
Shummvay' s original |ab, so even though Christian
Barnard did the first transplant in South Africa,
all that work was actually devel oped at Stanford
prior to that tinme.

[Slide.]

The other reason that transplantation was
successful was the introduction of cyclosporine,
and as you will see, in terns of the nunbers, this
catapulted the field because we actually had the
ability to not only operate on these patients, but
keep them alive afterwards.

I amjust going to show a few technica
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slides, and there is a reason for this. | think it
is inportant for people to realize that the
physi ol ogy of a transplanted heart is a little

di fferent because of the nature of the operation

[Slide.]

What you are seeing on this slide is what
is remaining of the heart in the recipient when the
heart is removed. This is the back wall of the
left atrium This is the back wall of the right
atrium The pulnmonary artery is transected there.
The aorta is clanped and transected, and the donor
heart is sutured into basically the back wall of
the left atrial and right atrial cuff.

This is inportant because this creates a
denervated heart and al so because of the fact that
as opposed to what a | ot of people think, the
coronary arteries are actually comng with the
donor heart. The coronary arteries are not |eft
fromthe recipient's old coronaries

[Slide.]

The suture lines are relatively |arge,

basebal | -1i ke sutures, and this allows you to have
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the heart, which is obviously creating a | ot of
stress on the suture line, to be intact w thout
di srupting the suture I|ine.

What you are seeing on this slide is the
standard right atrial anastomptic technique that
Dr. Shumwnay first described back in the '60s.

[Slide.]

This is just completion, then, after the
left atriumand right atriumare conpleted. You
see that the aorta and pul nonary artery are then

sutured toget her.

[Slide.]
At the end of the case what you will have
is a set of four suture lines and you will have

pacing wires on the surface of the heart, and there
is the pericardiumwhich is left open. W do not
cl ose that because of the risk of tamponade, as
well as the fact that there is no reason to do
that, because of the fact that this will eventually
seal over with tine.

[Slide.]

The only difference in the surgery
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techni que that has occurred fromthe '60s to nowis
this minor nodification. This is what is called a
bi caval approach, and after the left atriumis
conpl eted, instead of a right atrial to right
atrial cuff, the superior vena cava of the donor
heart is sewn to the superior vena cava of the
recipient, and the inferior vena cava is sewn to
the inferior vena cava, and this mnor surgica
adapt ati on decreased the incidence of need for
pacenakers after the surgery and al so i nproved the
integrity of the tricuspid valve with | ess
tricuspid regurgitation.

O her than this nodification, the
operation is essentially unchanged from 40 years
ago.

[Slide.]

Now, | mentioned already the inportance of
the introduction of cyclosporine. Back in the
'70s, especially after that era of the Life
magazi ne cover, there were very few transplants
bei ng done worl dwi de. Cycl ospori ne becane

clinically available in heart transplantation in
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1981, and then there was a steady rise in the
nunber of transplants.

Keep in nmind, as opposed to other diseases
i ke hypertension and hyperlipidema, we are
tal king about a very small popul ation overall. The
total nunber recorded in the | SHLT/ UNCS dat abase,
which is the largest of its type in the world, only
just has exceeded 4, 000.

Thi s decreasi ng nunber that you see in the
|ate '90s and early 2000s, doesn't actually reflect
a drop in the number of transplants, it is actually
due to a drop in reporting from European centers.
The nunber of transplants in the United States have
been relatively stable at about the 3,000 mark per
year since the late '80s, early '90s.

[Slide.]

The data that | am going to show you
today, as an overview, cones fromthe | SHLT
Registry, and in that registry, as of 2001, over
60, 000 transpl ants have been perforned. As of
2004, the registry is now up to 70,000 heart
transpl ants.

[Slide.]

There are sone issues that have come up in

recent years in terns of the types of patients that
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we are transplanting and therefore being eval uated
under any new st udi es.

Nunber one, we are doing ol der patients.
In the early days of Shummay, the average age of
the patient was in their 40s. The average age of
the recipients nowis very nmuch older, in their
50s, and we are doing nore and nore patients who
are over 65 years of age

The patients are also generally sicker at
the time of transplant with nore patients being
status 1A or urgent status 1B patients. W are
al so doing nore wonen, and they are typically ol der
at the time of transplant than again in the early
days, in the '80s and '90s, and lastly, nore
patients are on nechani cal support or a left
ventricul ar assist device, artificial hearts, going
into the transpl ant.

[Slide.]

Thi s shows you | ong-term survival over two
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decades fromthe I SHLT Registry with over 66, 000
patients reflected. You can see that it is a
fairly steep death curve in the first year that
occurs and the T-half or 50 percent of patients
will be dead at 9.6 years.

If you survive the first year, the
conditional half-life is 12 years, but just notice
the slope, which | amgoing to be showi ng you in
sone other slides, just as inexorable decline in
terns of long-termoutcone after transplantation

[Slide.]

Now, we have gotten better. You can see
if you break it up in eras fromthe | SHLT Registry,
that, in blue, 1982 to 1988, followed by 1989 to
1993, 1994 to 1998, and lastly, 1999 to 2003, the
curves have gotten better for survival, but npst of
it is made up in the early period of tinme when, due
to inprovenents in the operating room as well as
i mprovenents in nonitoring for rejection and
treatment, we have decreased deaths in the first
year, but after that first year, these curves are

very, very parallel and we still have that sane
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decline that | showed you on that 20-year slide

[Slide.]

Pointing out the issue that we are al so
doi ng hi gher risk patients, but having better
out conmes, this shows you patients who were
transplanted from 1999 to 2003, broken out by
whet her or not they had a preoperative ventricul ar
assi st devi ce.

The red line here is no LVAD before the
transpl ant versus having an inpl antable LVAD, and
you can see that these patients at nmultiple time
poi nts throughout their course have a hi gher
i nci dence of death after the transplant, not just
fromthe acute event, but there is even separation
as they get out further, and that is for various
i mmunol ogi ¢ reasons.

[Slide.]

As far as the overall outcones after
transplantation, in the first year, over 40 percent
of patients are rehospitalized. The
hospitalizations are generally due to rejection,

infection and rejection, and infection alone. This
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occupi es at | east 75 percent of the reasons why
patients are hospitalized.

After Year 1, patients are still being
hospitalized at a rate of about 20 percent per
year.

[Slide.]

The patients that are survivors are doing
extrenmely well fortunately. Froma New York Heart
Associ ation classification, 90 percent of the
pati ents have excellent functional status with no
activities limtations and the mnority of the
patients in all the years of followup, after seven
years, have sone | evel of need for assistance,
usual Iy categorized in the New York Heart
Association Cass Il area.

[Slide.]

So, although never subjected to a
random zed, controlled trial, heart transplantation
is currently the only therapy for advanced heart
failure that observationally has been associ ated
with excellent survival

Advances in close foll owup and newer
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i mmunosuppressi on have led to the inprovenments that
I showed you, with one-year survivals now in excess
of 90 percent at sone centers.

The problem as | showed you fromthose
Kapl an- Mei er curves, is in survival beyond one year
which is still limted at 70 percent at three to
five years, and 50 percent at 10 years

[Slide.]

In terns of inmunosuppressive mai nt enance
phases, if you are | ow on your irmunosuppression,
then, the risk is breakthrough rejection, and if
you are high, you pay the price with infections and
mal i gnancies, and if you are right in the niddle,
you are still going to have problenms with
nephrotoxicity, hypertension, diabetes, and
neurotoxicity, and this is with adequate
i mmunosuppression to prevent rejection and not
over - i mmunosuppression to cause infections or
mal i gnanci es, and you are still dealing with these
probl emns.

[Slide.]

The npbst commDn i nmunosuppr essi ve regi nens
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that are used in the United States in 2005 are
ei ther cycl osporine or tacrolinus based, and | just
want to point out that these are utilized, these
drugs are utilized in conjunction with therapeutic
drug nonitoring at all centers. Adjunctive therapy
is usually with an antiproliferative and usually,
nmost centers now use mycophenol ate nofetil

There is supportive i mMmunosuppression wth
predni sone, and only 20 to 30 percent of patients
are weaned of f predni sone.

Then, lastly, additive imunosuppression,
if you want to use that term are the statins which
have been shown to be i munonodul atory and have
been associated with |l ong-terminproved survival,
but in the classic sense, not an inmunosuppressive
agent .

[Slide.]

There are sone interesting trends that
have occurred over the past recent decade in terns
of mai nt enance i mMmunosuppression. You can see
starting in 1995, that the vast majority of

patients in heart transplantation were treated with
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cycl osporine nai ntenance and very few were treated
with tacrolims. As of 2004, it's alnobst a 50-50
mx in terms of the baseline cal cineurin inhibitor.

As far as antiproliferative agents go, in
1995, mpst centers in the United States were using
azathioprine or Inuran, and that has had a steady
decline with the approval of mycophenol ate nofeti
or CellCept with a rapid increase, so that the vast
majority of centers are treating their patients
wi th mycophenol ate nofetil.

Interestingly enough, when sirolinmus or
Rapamune was approved, it started to have
i ncreasing use, and right nowin the United States,
at the tine of discharge, approximtely 10 percent
of patients are treated with sirolinus as their
antiproliferative agent.

[Slide.]

The maj or problens post transplant that we
have to deal with, as nmentioned, rejection,
i nfection, cardiac allograft vascul opathy, which I
will get to, and then the norbidities of
hypert ensi on, nephrotoxicity, and nalignancy.

[Slide.]

As far as rejection goes, they are

determ ned to occur based on invasive surveillance
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bi opsies, which is still the gold standard for
determining if a patient has rejection

The average patient, depending on the
center, has approximtely 13 to 15 bi opsies done in
the first year. These are done in the cath |lab or
in an interventional radiology suite. Each biopsy
requires a mninumof three sanples of the right
ventricul ar septumfromusually different sites to
be neani ngful for the pathol ogist, and a new bhi opsy
gradi ng system has just been recently devel oped,
but has not yet been adopted, and I will show you
t hat .

[Slide.]

This is how the biopsies are perforned.
This is actually an old cartoon picture fromDr.
Shunmway' s group. This shows the Scholten bioptone,
whi ch was invented by Phillip Caves at Stanford,
and it is inserted through an internal jugular

catheter just |ike a Swann-Ganz catheter, across
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the tricuspid valve, and a little snip of the right

ventricul ar septumis obtained.

[Slide.]

In pediatric patients, or in patients who

have an occluded right internal jugular vein, this

procedure can be done fromthe groin, fromthe
fernoral vein.

[Slide.]

This is the I SHLT gradi ng system You are

going to be hearing biopsy grading scores |ater
today, and | just want to give you what the

definitions are.

A G ade zero is no evidence of rejection

Grades 1A and 1B have various ampunts of
| ynphocytes that are present w thout myocyte

damage.

A Gade 2 is focal infiltrate with nyocyte

damage, and 3A, which is nmultifocal infiltrates

with nyocyte damage versus 3B, which is diffuse

infiltrates with nyocyte damage, and lastly, severe

or Gade 4, which is diffuse infiltrates with

ext ensi ve nmyocyte damage, edemn, henorrhage, and
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vasculitis.

[Slide.]

This is what it actually looks like. This
is GGade 1Awith a little bit of perivascul ar
cuffing there. You can see nore diffuse | ynphocytes
here between the nmyocytes in G ade 1B and a G ade
2. There is your focal infiltrate with sone
myocyte damage. This is classified generally as
mld rejection.

[Slide.]

More advanced rejection would be a G ade
3A where you now have nultifocal infiltrates with
myocyt e danage, Grade 3B, nore extensive
infiltrates, and G ade 4 has extensive disruption
of the architecture. These three grades are all
consi dered threshold mandatory for therapy.

[Slide.]

Recently, the ISHLT had a task force that
re-eval uated the issue of the current |SHLT grading
system and it was nostly because of discrepancies
in determnation of Grade 2 biopsies and

di screpanci es anpong pat hol ogi sts, and | am j ust
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going to show you very briefly for conpl et eness
what that system | ooks |ike.

[Slide.]

So, in the new system a G ade zero wll
still be no rejection. That is unchanged.

A 1R now conbi nes the 1A, 1B, and 2
classifications into this mld 1R classification

A 2Ris a forner 3A, and the 3R is
conbi ning 3Bs and 4s, and screeni ng box just
hi ghli ghts that 2R and 3R are nmandatory treat nment

[Slide.]

Now, there has been a | ot of discussion at
the nmeetings regardi ng how nuch of a problem acute
rejection is, and even though it has dropped quite
a bit in kidney transplantation, heart
transplantation in large trials, as well as in
i ndividual centers, still has a significant anount
of rejection episodes.

If you take a |l ook at four random zed
trials, tac versus cycl osporine, mycophenol ate
versus azathioprine, tac versus cyclo again in the

U. S. versus Europe, and Neoral versus Sandi nmune,
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you can see that instance of BPR, which is biopsy
proven rejection, ranges anywhere from 73 percent
to only as | ow as 42 percent, so the concept that
acute rejection doesn't exist in heart
transplantation, this is not anal ogous to ki dney
transplant where rejection rates are significantly
lower. We still deal with acute rejection on a
regul ar basis.

[Slide.]

Rej ecti on wi t hout henodynani ¢ conprom se
is generally treated with oral prednisone, usually
even at hone, |V steroids are sonetinmes used, and
that decision is dependent on the gradi ng severity
and the timng post transplant. |If the patient has
a rejection early after transplant, we generally
tend to be nore aggressive in the intravenous
st eroi ds.

Steroid-resistant rejection with or
wi t hout henpdynami ¢ conprom se usually brings into
pl ay a whol e host of alternative agents, and very
commonly, these are used at npbst centers dependi ng

on what their local custons are, but cytolytic
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anti bodi es, polyclonal or nonoclonal anti-T cel
agents, IVIG intravenous inmrunogl obulin,
pl asmapheresi s, photopheresis, anti-B cell therapy,
rapanycin, nethotrexate, cytoxan, and total
| ynphoid irradiation.

[Slide.]

So, cellular rejection renmains an
i mportant issue. Although it has declined over the
past two decades, at the least it still has about
40 percent incidence in the first year

Ant i body-medi ated rejection is now
recogni zed as an inportant entity, but has not been
previously standardi zed and has therefore not been
incorporated in ternms of trials of
i mmunosuppressive therapies. | think that is going
to change in the future as we are trying to get our
hands around anti body-nmedi ated rejection nore in
the future, as we think that that is an inportant
probl em

[Slide.]

Now, to show you sone risk hazard

functions, this is fromthe Cardi ac Research
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dat abase, which is a very, very good dat abase that
is housed at the University of Alabama. It is
multi-center and the data in this is extrenely
det ai | ed.

This represents over 7,000 patients in
this slide, and you can see that the risk hazard
function of rejection, infections, nonspecific
graft failure, or sudden death dramatically
decreases over the first year, but what really
plays into the survival issues are the instance of
mal i gnancy with time and all ograft vascul opat hy,
which steadily increased in those patients who are
survivors greater than one year

[Slide.]

So, our long-termchallenges are rena
failure and netabolic adverse effects, which | am
goi ng to show you, cardiac allograft vascul opat hy,
which | would Iike to go into nore detail, and then
I am going to end on malignancy.

[Slide.]

As far as norbidities go, this is back to

the | SHLT UNCS dat abase. Just concentrate on the
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five-year colum here. The instance of
hypertension is approximtely 95 percent by five
years.

The chance of having some degree of rena
dysfunction is over 30 percent with 10 percent of
patients having creatinines greater than 2.5, 2.5
percent of patients on chronic dialysis, and 0.4
percent of patients at five years after heart
transplant actually needing a kidney transpl ant.

Ei ghty percent-plus of patients are
hyperli pidem c, 30 percent or a third are diabetic,
and a third have coronary vascul opathy by five
years.

[Slide.]

As far as causes of death long term just
concentrate on basically the yellow highlighted
areas. In the first month after transplantation,

t he nunber one reason you are going to die is going
to be the issue of the graft itself not functioning
correctly or infection.

After that first nonth, the big causes of

death, 12 percent of deaths are due to rejection,
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32 percent due to infection, only 4 percent are due
to vascul opathy, and 10 percent is graft failure,
which really is a surrogate for allograft

vascul opat hy, and these two are overl apping
essentially in the database.

After the first year, at one to three
years, the dom nant reasons for death are 9.6
percent acute rejection, 13 percent infection, 14
percent vascul opathy, and 16 percent graft failure,
so that is about 30 percent total fromgraft
failure probably due to chronic rejection, and then
mal i gnancy starts to rear its head at this point,
at about 15 percent.

These nunmbers and trends continue at three
to five, and then greater than five years, where at
this point, allograft vascul opathy and nalignhancy
becone the dom nant reasons for death.

[Slide.]

This is Dr. g o's paper that was published
in the New Engl and Journal of Medicine in '03, just
addressing the issue of renal function in solid

organ transplantation, and | just am focusing on
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this colum on the data for the heart transpl ant
patients.

You can see the cunul ative incidence on
the Y axis of Chronic Renal Insufficiency with Tine
Post Transplant on the X axis. 16.5 percent of
patients after heart transplantati on devel op
chronic renal insufficiency. O this group of 16.5
percent, one-third required maintenance dial ysis or
renal transpl antation.

Chronic renal failure was significantly
associated with an increased risk of death with a
relative risk of 5-fold, and this highly
statistically significant.

[Slide.]

If you get a kidney transplant after heart
transplantation, correcting for the tinme post
transplant, you can see that those patients who
then need a kidney transplant in and of itself
don't do as well as the patients who have just got
the heart transplant continuing, and this is
somewhat common sense, but | just wanted to show

you that the solution for renal failure after heart
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transplantation getting a kidney is not without a
price.

[Slide.]

In terms of cardiac allograft
vascul opathy, this is the | eading cause of death
along with malignancy at five years
post-transplant, accounting for a third of deaths.

It is characterized by a proliferation of
the allograft vascular intinma, which results in
narrow ng of the vascular |unen.

Because of that denervation that | showed
you on those original surgical slides, these
patients do not get classic chest pain when they
have a nyocardial infarction. Very often this
presents a sudden death silent M and heart failure
or severe arrhythm a.

[Slide.]

There are nultiple nechanisns that are
felt to be involved in the devel opnent of cardiac
al | ograft vascul opathy. There are imune issues,
and we have already tal ked about acute cellular

rejection and anti body-nedi ated rejection, well as
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the |l evel of immnosuppression, and then there are
non-i mrune factors that have been shown in multiple
studies to be involved in the disruption of the
normal intima, which is the nmode of brain death,

i schem a reperfusion injury, hyperlipidem a,
hypertension, CW infection, and the age of the
donor.

Now, what this lead to is two types of
injury that can occur to the lining of the coronary
arteries. One is the denuding injury where you get
pl atel et, |ynphocytes, and macrophages that cone
into this denuded endothelial |ining, and the other
is the non-denuding injury that basically is
created by the | ynphocytes and macrophages t hat
then causes an inflammtory response.

The final comon pathway is that you get
upregul ation of growmh factors and cyt oki nes,
whether it is denuding type of injury or just a
pure inflanmatory response, and what this |leads to
is an upregul ation of these growth factors that
then creates a proliferation of the intim, which

shoul d only be one-cell layer thick, and this
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hi stol ogi ¢ picture is shown characterized by this
i ntravascul ar ultrasound picture where the intima
shoul d only be one-cell layer thick, this black

|l ucency here is the nedia, and whitish gray area
here is all intimal proliferation which correl ates
to that histologic finding.

[Slide.]

The intimal thickness does have prognostic
significance. |If you look at three studies, Mhra,
Kobashi gawa, and Dr. Tuzcu's study from C evel and
Cinic, the intimal proliferation, once it gets up
to approximately 0.5 nmm of thickness, is correlated
with a higher chance of cardiac events, a higher
overal |l plaque burden, and is prognostically
relevant in terns of survival

[Slide.]

Finally, to finish with malignancy, in
patients outward of eight-year survivors, there is
about a 26 percent chance of having malignancy.
Fortunately, nmuch of this malignancy are skin
| esions - basal cell carcinonmas especially, so

these are easily treatable. However, there is a
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real risk of |ynphomas, as well as other solid
tunmors as time goes by.

[Slide.]

The rel ati onship between different
i mmunosuppressants and cancer risk is something
that is still being studied, and the relationship
between the duration and intensity of
i mmunosuppr essi on and cancer risk is unknown.

It is unknown if you have | ower or mninal
i mmunosuppressive reginens if that will decrease
the cancer risk, and part of the issue in cancer
screening of these patients is the frequency and
the conponents of cancer screening. These patients
may need to be screened at a nol ecul ar | evel nore
than just doing routine endoscopy type of
screeni ng.

[Slide.]

This is in vitro data, but this is very
interesting, and this is ny second to |ast slide.
If you take a |l ook at the inhibition of tunors
based on different immunosuppressive agents,

cycl osporine in yellow, sirolinus in blue,
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mycophenol ate in orange, and |eflunonide in green,
these are human cancer cell lines, hepatic cancer,
col orectal, and nyel odysplastic cell lines, and you
can see that cyclosporine itself has no inhibition
of tunors, whereas, as sirolinmus, mycophenol ate,
| ef l unom de, depending on the tunor |ine, have
various degrees of inhibition.

This is extrenely intriguing. Again, this
does not correlate at this point to clinica
outcones, but it is sonething that the entire
transplant comunity is extrenely interested in.

[Slide.]

So, in conclusion, we, at this point, need
i mproved i mmunosuppression with less rejection,
| ess cardiac allograft vascul opathy, and | ess side
effects including the issue of malignancy.

We need to have better non-invasive
met hods to detect acute and chronic rejection, and
the field is going toward the real mof genomics in
the future.

We need to focus on inproved survival and

quality of life, and we need to do all of these
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things with the increasing challenge of performng
|l ong-term adequately powered multi-centered
trials.

[Slide.]

| just have three brief, but very
i mportant acknow edgnents. Dr. Mandeep Mehra, who
is the head of Cardiol ogy at the University of
Maryl and; Patricia Uber, who is a pharmacol ogi st,
al so at Maryland; and lastly, Sarah MIler, who
work with at the SRTR, who is the Project
Coordinator for the registry at the University of
M chi gan

I thank you for your attention

DR. H ATT: Thank you very much. That was
a really nice, helpful clinical review

I amgoing to take one prerogative, | want
to ask you one thing. W would like to just have a
brief nonment of discussion.

In terms of events after transpl antation,
one of those that you di scussed was bi opsy-proven
rejection, Gade 3A. M question is how often is

that linked to another outcone, because you said
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that often it is treated with a course of steroids,
may be treated with nore aggressive therapy, but if
it's reversible, then, does it necessarily lead to
henodynani ¢ conprom se, conplete rejection, or
death, and if it's not linked to those things,
should it be considered as a surrogate endpoint, or
woul d you still consider it to be a prinmary
endpoi nt ?

DR BARR: | would still consider it to be
a primary endpoi nt because of the risk of death
fromthe event. The questions you ask are good.
There are various studies that have shown that if
you have one rejection, you are nore likely to
reject again.

I think many of us viewthis to be a
mar ker assuni ng they have good baseline
i mmunosuppressive levels at the time of the
rejection, i.e., it's not iatrogenic, that we
haven't under-i mmunosuppressed them [t very often
is a harbinger of things to cone.

Henodynani ¢ conprom se, in and of itself,

may or nmay not be associated with the rejection
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dependi ng on the grade and the tining, and al so
that fuzzy area of antibody-nedi ated rejection.

You can have patients with | esser grade
severity, but with bad henbdynanics, and that is
felt by many to be due to hunoral or
ant i body- nedi ated rej ection.

DR. NI SSEN. | have been behaving this
mor ni ng, so, hopefully, mnmy mcrophone got turned
on.

You nentioned six different drugs that are
used, and | need to understand either fromthe
agency or fromyou what the regulatory status is of
each of themin the heart transplant indication -
cycl osporine, tacrolinmus, azathioprine,
mycophenol ate, sirolinus, and corticosteroids.

Wi ch of those are approved for this
i ndication, or are all of then®

DR ALBRECHT: As | rmentioned,
mycophenol ate nofetil is specifically approved for
heart transplantation, and cycl osporine is
approved. The others are not.

DR. NISSEN. So, am | correct then that

file:///C)/dummy/1116CARD.TXT (50 of 412) [11/30/2005 1:38:36 PM]

50



file:///CJ/dummy/1116CARD.TXT

the regimen that is now becom ng the dom nant
reginen, the tacrolinus reginent is actually not an
approved reginen, is that right?

DR ALBRECHT: That is not today an
approved regi men.

DR. NI SSEN. Ckay, so obviously,
conplicated issues.

DR. PICKERING | have a question which
actually relates to Slide 22. One of the issues
that is going to cone up is that the conparator
drug for the key study was azathioprine, which is
no | onger used very nuch.

You referred to one study where
azat hi opri ne and nycophenol ate seemed to be
approximately simlar in terns of the vascul opat hy.

Can you explain why there has been this
trend with decreasi ng azathi oprine and the increase
i n mycophenol at e?

DR BARR | think it is for two reasons.
I think, first of all, because of the known
i nci dence of cardiac allograft vasculopathy in the

early era, all of us who grew up with
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transplantation in the '80s, and so a | ot of
patients died, we would have used a drug that just
was called not | nuran.

If you had a drug literally that was not
that agent, we would have used it, so when
mycophenol ate nofetil cane out, and because of a
| ot of data that woul d suggest from ani mal nodel s
that this mght be antiproliferative, there was a
strong push to shift over to the drug.

Froma toxicity point of view other than
G, it was fairly well tolerated. So, it is
correct right now, to date, there is not convincing
evi dence al though there are sone studies fromthe
post - hoc anal ysis of the nycophenol ate,
azathioprine original trial that Dr. Kobashi gawa,
who is here, was the Pl for, that there is, in
fact, sone reduction in proliferation of the
intim, but not as inpressively strong as has been
shown in other studies.

I forget your second question, sir.

DR PICKERING | guess the other thing

was is it reasonable to generalize froman
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azat hi oprine study to what woul d happen with
mycophenol ate with everolinus?

DR, BARR: | think the biggest problemwe
have got in doing any kind of studies are that we
are limted to the conparator being sonething that
is approved. | think Dr. N ssen just pointed the
i ssue out by his question, that we are dealing with
agents that are being used, in fact, the
conbi nation of mycophenolate and tacrolinus is
probably the nobst common of those conbinations, and
that has totally not been studied.

So, we are limted by that, and that is in
the control group, and that is still in Europe and
in some centers, azathioprine, as you can see from
the slide, conpletely vanished essentially in 2000.
It was still being used in '99 fairly frequently,
in fact, in '98, on this slide, you will see it is
over 50 percent of the patients were on
azathioprine in '98 and nearly the sane in '99

DR. H ATT: Are there any standard
protocols for therapeutic drug nonitoring currently
today in clinical practice, standardi zed protocol s?

DR. BARR There are in terns of--well,
standardi zed in the sense that there are certainly

i ndi cati ons based on the | abels for cycl osporine
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and tacrolinmus in ternms of what target |evels we
shoul d be going for, whether it's a trough or a
Cmax | evel, and those C2 levels, and those are for
specifically the calcineurin inhibitors. There is
no reconmendati on and centers are very much based
on |l ocal custom deciding whether they are

foll owi ng mycophenol ate nofetil |evels. Sone
centers do, sone don't.

DR H ATT: And the guidelines haven't
been devel oped, that you are involved in, to
st andardi ze that?

DR. BARR: The guidelines that | showed
you as far as rejection goes were standardized
guidelines, | think | ocal practice. It is because
of the adjuvant therapy you use. |If you are going
to push your nycophenol ate nofetil up, or for those
centers that are already using Rapanune, they are
going to run their calcineurin inhibitor |evels

lower, and it is the same, if you will, loca
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practice that occurs with steroids

Steroid dosing is totally enpiric, but in
cycl osporine and tacrolinus, we do have, based on
renal toxicity and based on neurotoxicity, we have
some i dea where we shoul d be running the |evels,
knowi ng you have to follow the renal function in
these patients on an individual basis.

DR. H ATT: Are there any other questions
bef ore we nove on? Steve.

DR NI SSEN: What is known about the
pat hophysi ol ogy of the renal dysfunction that
occurs in post-cardiac transplantation patients?
What do we know about it?

DR. BARR There are people in the room
who are nore expert on that than nyself. There is
an acute issue that if the drug is too high, you
actually can get a direct vasoconstrictive
response, but the calcineurin inhibitors in genera
are known to be upregul ators of TG--beta, and that
is definitely very fibroproliferative, so that you
get both an acute injury, as well as a long-term

chronic injury that is classic for calcineurin
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i nhibitors, but I would defer to people like Dr.
Hunsi cker in the audience.

DR. NI SSEN: Thank you

DR H ATT: Good. Thank you very much.
W will go on with the next speaker, Dr.
Hukkel hoven.

I ntroduction and Regul atory Background

DR. HUKKELHOVEN:. Thank you, Dr. Barr.
Dr. Hi att, menbers of the Cardi ovascul ar and Rena
Drugs Advisory Committee, Dr. Col dberger, Dr.
Al brecht, FDA staff, nenbers of the public, good
nor ni ng.

[Slide.]

My nane is Matt Hukkel hoven. | amthe
A obal Head, Drug Regulatory Affairs, Novartis. On
behal f of Novartis, thank you for the opportunity
to present today. M colleagues and | | ook forward
to reviewing the clinical devel opnent program for
everol i mus, proposed trade name Certican, in heart
transpl ant patients.

[Slide.]

The clinical trial programfor Certican
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has been the nobst conprehensive programin organ
transplantation to date. There have been 25
clinical trials enrolling approxi mately 3,000
patients. Over 1,800 patients have been treated
with everolims by 220 investigators worl dwi de.

Study B253, the Phase 3 study for Certican
in heart transplantation has enrolled 634 patients
with followup at 6, 12, and 24 nonths, and at 48
months for patients who elected to enter an
open- | abel extension.

[Slide.]

In fact, Study B253 is the first
successful superiority trial in heart
transpl ant ati on.

In addition to Study B253, which we will
focus on today, our core programincludes nultiple
studies in kidney transplantation. The pivota
heart, two pivotal kidney studies, as well as one
dose-rangi ng study in kidney, used everolinus in
combi nation with full doses of Neoral, cyclosporine
A

A small study in pediatric rena
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transplantation is ongoing with full dose Neoral

In addition, an early exploratory study
wi th reduced-dose Neoral was perforned.

More recently, two | arge open-label trials
utilized prospective therapeutic drug nonitoring to
eval uate concentration-controlled everolinus in
conbi nation with reduced doses of Neoral

[Slide.]

To give you an idea of the gl oba
experience we have gathered with Certican, | will
share the registration status to date. W have a
total of 48 approvals in both heart and ki dney
transpl antation including approvals in 25 European
countries, and Certican is now comrercially
avai l abl e in 27 countri es.

There are approxinmately 1,200 patients
taki ng comrerci al product, of which greater than 75
percent are in heart transpl ant.

Germany has the | argest experience so far
with nmore than 700 patients, of which 90 percent
are heart transplant patients. This represents

approxi mately 15 percent of the total de novo and
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mai nt enance heart transplant popul ation in Gernany.

Addi tional country approval s have been
obtained in Australia, South Africa, Swtzerland,
South and Central Anerica, and Israel. Currently,
we have a new drug application for heart
transpl antati on under review in Japan. Three
countries have not approved Certican

[Slide.]

Let me briefly review the regulatory
hi story of Certican. Qur NDAs for heart and ki dney
transplantati on were subnitted in Decenber of 2002,
and foll owi ng extended revi ew period of 10 nonths,
we received the first of two action letters.

The first approvable letter in COctober
2003 identified that Certican is efficacious in
both heart and kidney transplantation. 1In this
letter, FDA requested additional data to support
saf e dose recomendations with cycl osporine with
regard to renal dysfunction.

Fol I owi ng a subm ssion of data in response
to these FDA comments, we received a second

approvable letter in August 2004. Novartis mnet
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with the FDA in Novenber of |ast year to discuss
next steps.

FDA indicated at this neeting that a sound
dose recomendation coul d not be derived from our
clinical trials in kidney and heart transplant,
however, it was generally agreed that Certican has
a nore favorabl e benefit-risk profile in the heart
transplant setting and that seeking Advisory
Comm ttee recomendations coul d be useful to nove
the application forward, and this is the indication
heart transplant that we will focus on today.

Since that neeting, Novartis submtted
addi ti onal documentation in March of 2005 to
support today's presentation. Furthernore, we have
reached agreenments with the FDA regarding the
desi gn of another clinical heart transplantation
trial plus we currently have a heart study ongoi ng
in Europe as a post-approval commtnent.

[Slide.]

Overall, our objectives for this neeting
are to review the primary efficacy and safety data

fromthe pivotal study in heart transplantation,
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Study B253. We will present the results of

addi tional analysis fromour pivotal study and we
wi || provide dosing reconmendations for Certican in
conbi nati on with Neoral

We will also present a conprehensive
review of the benefit-risk profile for Certican,
focusing on acute rejection, cardiac allograft
vascul opat hy, renal safety, and the use of
t herapeutic drug nonitoring.

Novartis believes that Certican has
demonstrated efficacy in both heart and ki dney
transplantation. |In fact, the Certican heart study
has denonstrated superiority of everolinus in heart
transpl ant ati on.

Renal safety remains an appropriate
concern, however, as you will see, we have
recomendati ons to manage renal safety. These
recomendat i ons are supported by pharnmacoki netic,
phar macodynam ¢ anal ysis of Study B253, experience
fromtwo prospective therapeutic drug nonitoring
studies in kidney transpl antation, and
post mar keti ng experience in Europe.

These dosage reconmendations create a
favorabl e benefit-risk profile for Certican in

heart transpl antation
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[Slide.]

Qur proposed indication for Certican is
for the prophylaxis of organ rejection in adult
patients receiving a heart transplant. It is
recomrended that Certican be used concurrently with
Neoral, cyclosporine A and corticosteroids.

[Slide.]

To reiterate, Study B253 eval uated
everolimnmus at fixed doses of 1.5 and 3.0 ng per day
with full conventional doses of cyclosporine. As
wi Il be discussed later by Dr. Hunsicker, and based
on the assessnent of efficacy and safety, we are
proposing that Certican be used in an additiona
reginmen of 1.5 ng per day, adjusted then to achieve
target trough concentrations from3.0 to 8.0 ng/niL.

Certican should be used with reduced doses
of cyclosporine after the first nonth.

[Slide.]

Mormentarily, Dr. Howard Eisen will present
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sonme of the challenges and opportunities that we
face today in heart transplantation setting, as
wel | as the basic nechani smof action of
everol i nus.

Dr. Jeffrey Hosenpud will present the
efficacy results of Study B253. Dr. Jon
Kobashi gawa wi ||l present the intravascul ar
ultrasound results, and this will then be foll owed
by Dr. Ken Sonberg from Novartis who will review
the safety data.

Dr. Larry Hunsicker will address renal
safety and dose recommendations. Finally, Dr.
Eisen will return to sumuarize the favorable
benefit-risk profile of Certican in heart
transpl ant ati on.

[Slide.]

We are al so joined today by Dr. Randall
Starling fromthe Ceveland dinic Foundation; Dr.
Lee-Jen Wi fromthe Harvard School of Public
Heal th, and Dr. Hans Lehnkuhl from the German Heart
Center.

[Slide.]

At this time, | would like to introduce
Dr. Howard Eisen, Professor of Medicine, and Chief,

Di vi si on of Cardiol ogy, Drexel University College
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of Medi ci ne.
Chal | enges and Cpportunities in
Cardi ac Transpl antati on

DR EI SEN: Thank you, Dr. Hukkel hoven for
that introduction.

My nane is Howard Ei sen. Today, | would
like to spend some tinme and share with you the
state of the unmet medical need in cardiac
transpl ant ati on.

[Slide.]

Over the past decade, the nunber of
cardiac transplants in the United States has
remai ned rel atively constant, between 2,000 and
2,400 a year. In addition, the nunber of patients
on the waiting list for a heart transplant is
approxi mately 3-fold higher than the nunber who
receive an allograft, and this ratio has not
improved with tine. Due to the shortage of organs,

fewer patients receive heart transplants than need
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t hem

[Slide.]

A smal |l nunber of heart transplants are
performed at approximately 120 centers in the
United States. Because of this, Phase 3 clinica
trials in heart transplantation are snall conpared
with the usual size of clinical trials in
cardi ovascul ar medi ci ne and general |y cannot be
powered for nortality endpoint.

As transpl ant centers have their own
custom zed treatment protocols, it is difficult to
negotiate a standard protocol to test new
medi cations in clinical trials. The net effect is
only four random zed trials that have been
conducted. The largest of these have enroll ed
about 600 patients.

The stakes for the individual patients are
hi gh. The treatnent regi mens require frequent
alterations to ensure optinmal outcone. This |eads
to frequent study nedication discontinuation

Approxi mately 30 percent of cardiac

transplant patients drop out of clinical trials
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annual ly. This and the relatively small nunber of
patients available for enrollment lints the
ability of clinical trials in cardiac
transplantation to definitively address al
i mportant questions of |ong-term outcones.

[Slide.]

Now, |et's consider the major endpoint of
each of these clinical trials which is acute
all ograft rejection. The table you see now shows
the causes of death as a function of time after
heart transpl antation

As you can see, in the first year after
transplantation, acute rejection is the mgjor cause
of death in transplant patients. It is also
inmportant to note that cardiac allograft
vascul opathy is a major cause of death in heart
transpl ant patients when one goes beyond the first
year after transplantation.

[Slide.]

We al so need to appreciate that acute
rejection, which is the basis of our efficacy for

everolimus, is a relatively frequent conplication
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It affects approximately half of patients after
heart transplantation, and the diagnosis requires
i nvasi ve nonitoring.

Treat ment requires high doses of
i mmunosuppr essi ve drugs. Treatnent conplications
i nclude high risk for infections, |ynphoma, other
mal i gnanci es, and sequel ae of hi gh-dose steroids.

If untreated, the result could be
henodynani ¢ conprom se and deat h.

[Slide.]

As this survival curve fromthe Cardiac
Transpl ant Research dat abase clearly shows, acute
rejection is not a benign event. Indeed, patients
alive at one year after transplantati on and havi ng
no rejection have a significantly better surviva
conpared to patients having one or nore acute
rejection episodes.

This graph starts in Year 1 follow ng
observation for rejection in the first year after
transplantation. The survival rates between these
groups begins to diverge only after Year 2.

[Slide.]

As Dr. Barr nentioned previously, acute
rejection is not the only issue that confronts

cardiac transplant patients. The entire
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i mprovenent in survival over the past 20 years can
be attributed to advances in perioperative
managenent, thereby accounting for better surviva
in the first year.

The | ong-term survival of cardiac
transpl ant recipients has not inproved, but has
remai ned relatively constant with a nmedi an surviva
of 9 to 10 years. The long-term survival curves
that you see here are parallel. There continues to
be a significant |oss of patients each year largely
due to cardiac allograft vascul opat hy.

[Slide.]

Cardi ac allograft vascul opathy, or CAV, is
the accelerated, obliterative coronary artery
di sease follow ng heart transplant.

By intravascul ar ultrasound at 1 year,
nmost patients develop intimal thickening to a
greater or |esser degree, and in about half of
these patients, the changes are noderate to severe.

Cardi ac allograft vascul opathy is a mgjor
cause of nortality late after transplantation.

Once cardi ac allograft vascul opathy devel ops, there
is no satisfactory long-termtreatment. As with
ot her cardi ovascul ar di seases, the goal or

treatnent shoul d be prevention.
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[Slide.]

Thi s slide shows angi ograns obtained 1 and
3 years after transplantation in the cardiac
transplant recipient. As can be seen, there is
near obliteration of the distal coronary arteries
and severe narrowi ng of the proximl vessels which
all devel oped in a 2-year period.

This rate of progression is far nore rapid
and extensive than what is seen in non-transpl ant
at heroscl erosis. G ven the diffuse nature of
cardiac allograft vascul opathy, this disease is
generally not anmenable to revascul arization either
percut aneously or surgically.

[Slide.]

Here we see a histologic slide froma

patient with cardiac allograft vascul opathy show ng
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the circunferential nature of the intimal
proliferation characteristic of this disease. This
slide illustrates the fact that cardiac allograft
vascul opathy has accelerated the obliterative
coronary artery disease follow ng heart
transpl ant ati on.

[Slide.]

I have al ready shown you the
circunferential nature of the intinmal hyperplasia
characteristic of this disease. As opposed to
native coronary artery di sease, CAV is diffuse and
distal in its involvenent. Calciumdepositionis
absent, the internal elastic lanmna is intact, and
there is infrequent inflammtion and vasculitis.

Most inportant, the rate of devel opnent of
cardiac allograft vascul opathy is over a period of
mont hs as opposed to years for native coronary
artery di sease.

[Slide.]

Cardi ac allograft vascul opathy is
difficult to diagnose angi ographically because of

the diffuse extent of the disease. The nost
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sensitive and specific diagnhostic nodality for the
early detection of allograft vascul opathy is
i ntravascul ar ultrasound or |VUS

I VUS has been denobnstrated to be far nore
sensitive than angi ography for the detection of
cardiac allograft vascul opathy. 1In the case
illustrated here, a matched angi ogram and | VUS
study in the same cardiac transpl ant recipient
showed a normal |eft anterior descending coronary
artery | unen on angi ography, but a significant
anount of intimal hyperplasia on | VUS

[Slide.]

I VUS has been used to define the presence
and extent of cardiac allograft vascul opathy, the
four conparator clinical trials in heart
transpl antation. These include the open-Iabel,
random zed trials of statins and of sirolimus, and
the post-hoc anal ysis of mycophenol ate nofetil.
However, the only study conducted as doubl e-blind,
random zed trial was the everolinmus study we are
tal ki ng about today.

[Slide.]

I will now present the rel evant nechani sns
of action and experinmental efficacy of everolinus

begi nning with the nmechani snms of action.
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[Slide.]

Everolimus is an oral macrolide derivative
of sirolinus. It is an inhibitor of the cell cycle
protein manmel i an target of rapamycin. After
everolimus binds to it intracellular target FK
bi nding protein 12, and bl ocks the activity of
nMroR, ribosomal P70S6 kinase is inhibited.

This leads to the arrest of the cell cycle
at the GL to S phase, and thus inhibits | ynphocyte
and vascul ar snooth nuscle cell proliferation in
response to the cytokines and growth factors.

One result is prevention of allograft
rejection, the other is direct attenuation of
i ntimal thickening.

[Slide.]

Preclinical studies in various nodels of
vascul ar renodeling led us to expect that
everolimus woul d have a beneficial effect on the

i nci dence and severity of cardiac allograft
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vascul opat hy.

Let us now | ook at the conpelling effects
of everolinus that were seen in preclinica
studies. They are sumari zed here.

Everolimus inhibits cell proliferation in
vitro. Everolinus has potent inmunosuppressive
activities in aninmal transplant nodels. Everolinus
prevents renodeling in i mMmune and noni nmune
vascul ar injury nodels.

In the next few slides, we will exam ne
the preclinical evidence in nore detail.

[Slide.]

Here, we clearly see that everolinus
compared to control reduces rejection and inproves
graft survival in nouse heart allograft and
cynonol gus nonkey ki dney allograft recipients.

[Slide.]

The i mmunol ogi ¢ i npact of everolinus is
wel | established. | want to present sone of the
preclinical data for |ong-termvascul ar effects.
The Apo E-deficient hyperlipidem c nobuse is prone

to devel op accel erated at herosclerosis and i s used
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to study the effect of drugs on atherosclerosis
preventi on.

Mce with this genetic defect receive
carotid allografts to determ ne the effect of
everolimus on deleterious neointimal formation in
the setting of severe hyperlipi dem a.

The nodel is potentially anal ogous to the
state of coronary arteries in patients after heart
transplantation. The intiml occlusion progresses
fairly predictably in untreated mice or in mce
treated with cycl osporine which has no effect on
the cell cycle per se.

In contrast, we can see that everolinus
significantly attenuated the progression of intima
renodeling in this animl nodel. These data
denonstrated that everolimus could prevent
I'i pid-medi ated vascul ar injury, as well as
al l oreactive injury.

[Slide.]

Ext endi ng these preclinical observations
to research subjects, two, six-nonth anal yses are

reported from FUTURE | and FUTURE Il trials. In
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subjects treated with control bare netal stents,
there was an approximate 0.8 nmloss in | unen
di ameter in both studies.

In contrast, subjects treated with
everolimus- eluting stents experienced a negligible
| oss of lumen at the six-nmonth evaluation. These
data provided further rationale for evaluating the
potential role of chronic adm nistration of
everolimus in the prevention of cardiac allograft
vascul opat hy.

It is inportant to point out that the
hypot hesi s that everolinmus would have a beneficia
effect on the incidence and severity of cardiac
al | ograft vascul opathy was devel oped based on the
bi ol ogi cal nechani snms of action and the results in
various preclinical nodels, and is supported by the
data fromthe related indications such as
restenosis after stent depl oynent.

[Slide.]

So, in considering the efficacy and | VUS
presentations to follow, it is inmportant to
renenber these four concepts.

Acute rejection increases nortality after
heart transpl antation

Long-termnortality renai ns unchanged over
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the past 20 years

Cardi ac allograft vascul opathy is the
| eadi ng cause of late allograft dysfunction and
nmortality.

The everolimus versus azat hi opri ne study
is the first blinded, random zed trial to show that
an i nmunosuppressant can reduce both acute
rejection and cardi ac all ograft vascul opat hy.

While the FDA position is that the I'VUS
data fromthis trial are only hypothesis
generating, in fact, they do provide inportant
confirmation. Wile not providing definitive
proof, the data you will see are entirely in
keeping with what was expected based on the earlier
preclinical work

So, with this as background, let ne turn
over the podiumto Dr. Jeffrey Hosenpud fromthe
Uni versity of Wsconsin.

DR. H ATT: Before you do that, does the

file:///C)/dummy/1116CARD.TXT (76 of 412) [11/30/2005 1:38:37 PM]



file:///CJ/dummy/1116CARD.TXT

committee have any questions? Tom

DR. PICKERING Could you conpare
everolimus and sirolinmus? | nmean are they
i nt erchangeabl e or why everolinus, and not
sirolinus?

DR EISEN: Sirolinmus is approved for
ki dney, but not for heart transplant in this
country. Sirolims has been studies in a snaller
study in Australia using intravascular ultrasound
with sinmlar results, and has been used off | abel
in de novo patients in the United States in heart
transplantation, but a nunber of the centers that
actually used sirolimnmus stopped using it for reason
of wound dehi scence, things that were not actually
seen in the clinical trial that we are discussing.

DR. ABERNETHY: Isn't it correct, though,
that when sirolinus drug-eluting stents were being
studies, that systemc sirolinmus was not effective
in slowing the late occlusion with stenting, and
there is an issue of system c drug versus |oca
drug, | think?

DR. EISEN. There is one study that | am
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aware of which is actually from Norway, where they
did not have a Cypher stent or the stent,
sirolinmus-eluting stent avail able, and actually
used the systemic sirolinmus with bare netal stents,
and did see an attenuation of restenosis after
stent deploynment with the bare netal stents. So,
there at | east are sone data. They have not been
eval uated to the same extent. This is the OSIRIS
st udy.

DR NISSEN. It's like killing a fly with
a sl edgehammer .

DR EISEN: Right. Again, the duration of
using the agent would be relatively short after
stent depl oynent conpared to the life-long risk of
devel opi ng cardi ac al |l ograft vascul opathy after
transpl ant.

DR. ABERNETHY: | amjust trying to
under stand how t hey extrapolate the finding, that's
all.

DR. EISEN: This is the oral rapanycin
st udy.

[Slide.]

This is actually a study from Argenti na.
It's the oral rapanycin study, so oral rapamycin

was adnini stered. Here, you can see that, in fact,
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there was | ess instant restenosis and late |unen
loss in patients with higher doses of rapamycin
conpared to | ower doses

DR MANNON: Could you clarify something
that you had nentioned on your third slide about
the high stakes and the high rate of dropout in
clinical trials in heart transplant, can you
el aborate a little bit about what those stakes and
why patients drop out?

DR EISEN. Let me pull up the slide.

If you look at all the clinical trials
regardl ess of the agent being studied, there was
about a 30 percent dropout, so sone of it may be
due to tolerability, some of it may be due to
i ssues of efficacy. Those don't just affect the
i nvestigational conparator, the investigationa
drug, but may affect the conparator, as well, which
is often in these studies azathi oprine.

Let me show you the discontinuation rate
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for some of these studies.

[Slide.]

The two big ones are B253 and the
mycophenol ate study, and you can see the
di scontinuation rates here. The other study, the
anti-1L-2 receptor study was really just five doses
of anti-IL-2 receptor antibody given within the
first five weeks of transplant, so it was |ess
likely to have discontinuation, but it is, in part,
based on side effects, and, in part, based on
i ssues of efficacy.

DR H ATT: Are there any other questions?

Ckay. Thank you very nuch.

Effi cacy Results of Study B253 in De Novo

Heart Transpl antation

DR. HOSENPUD: Good nmorning. My nane is
Jeff Hosenpud and | would like to present the
efficacy results of this study.

[Slide.]

Fol I owi ng consultation with transpl ant
experts and di scussions with the FDA, Study B253

was designed prinmarily to conpare the efficacy of
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everolimus at 1.5 and 3.0 ng versus azathioprine in
de novo heart transplant recipients in the first
si x nonths post-transpl antati on.

[Slide.]

Ef fi cacy was defined based upon precedence
fromother renal and heart transplant studies as a
conposite. This conposite included the absence of
bi opsy-proven acute rejection Gade 3 or greater,
the absence of graft loss requiring a
retranspl antati on or death.

Loss to foll owup was al so considered a
conponent of the primary endpoint, but its inpact
was linmted with only one patient lost in the first
si x nont hs.

[Slide.]

As shown previously by Dr. Barr, this is
the standard biopsy grading scale initially
proposed by the International Society for Heart and
Lung Transplantation, and is used internationally.

Most centers will not treat rejection
bel ow a Grade 3A and hence, this is a reasonabl e
and accepted out cone endpoint.

[Slide.]

There were several secondary study

obj ectives including the analysis of the primary
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efficacy endpoint at later tinme points, 12 and 24
mont hs, an anal ysis of the individual conponents of
the primary endpoint at 6, 12, and 24 nonths, and
nmost i nmportantly, the presence and severity of
cardiac allograft vascul opathy at 12 and 24 nonths
as assessed by intravascul ar ul trasound.

[Slide.]

Study B253 is the largest study of its
ki nd invol ving over 600 patients at 52 centers. It
was al so inmportant to renenber that this is the
only dose-rangi ng study conducted in heart
transplantation to date.

It was a randomi zed, doubl e-blind,
doubl e-dunmy, nulti-center trial. Everolinmus and
cycl osporine were both given tw ce daily.
Azat hi opri ne was given once a day. As you can see,
it is a3-armtrial with random zation on day 1 and
everolimus being given at 1.5 ng with cycl ospori ne,

at 3.0 ng with cycl osporine, or azathioprine given

file:///C)/dummy/1116CARD.TXT (82 of 412) [11/30/2005 1:38:37 PM]



file:///CJ/dummy/1116CARD.TXT

at 1 to 3 ng/kg/day with cycl ospori ne.

The core study phase was 2 years with
bl i nded anal yses at 6 nmonths and 12 nonths, and a
subsequent anal ysis at 24 nont hs.

Based upon the identification of a rena
safety issue, the trial was anended to unblind the
patients and allow for cyclosporine reduction. At
the point of this anendnment, over 85 percent of
patients had al ready reached their 2-year endpoint.

[Slide.]

The everolimus dose chosen for the study
was based upon dose finding in kidney studies.

They were al so based upon pharnacoki netic and

phar macodynam ¢ nodeling in primtes. These tested
doses of everolinmus ranged fromO0.7 to 10 ng.

Doses up to 5 ng/day were found to be well
tol er at ed.

Bot h everolinmus doses were based upon
dose-response rel ationships for sirolinus in kidney
transplantati on and then cycl ospori ne was used and
adjusted to maintain trough ranges dependi ng on the
time post-transpl antation.

As you can see in the |l ower part of the
slide, target trough concentrations were 250 to 400

ng/mL in nonth 1, 200 to 350 ng/nmL in nmonths 2
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through 6, and 100 to 300 ng/nlL thereafter

[Slide.]

Surveil | ance endonyocardi al biopsies were
standar di zed across treatnment arnms and were
performed at every study visit. This frequency is
consistent with prevailing standard of care.

El even biopsies were perfornmed in the first year
Addi ti onal endomnyocardi al bi opsi es were done for
suspected acute rejection, and patients who

di sconti nued study nedication were followed up at
3, 6, 12, and 24 nont hs.

[Slide.]

As all randoni zed patients were treated
with at | east one dose of study nedication, the
efficacy and safety populations are identical. Lab
anal yses were performed while on treatnent.

The 12-month efficacy anal ysis included
events through day 381. To be conservative with

regards to safety, the 12-nmonth safety anal ysis
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i ncluded events through day 450. This resulted in
smal |l differences in graft | oss and death between
the efficacy and safety anal yses.

Finally, the 24-nonth efficacy and safety
anal yses included events through day 810.

[Slide.]

This was a random zed study. Baseline
demogr aphi cs were wel |l bal anced anmong treat nent
arnms wWith no significant differences between
treatment groups, however, there were snall
differences particularly in nunber of patients at
risk for primary CW infection, patients whose
under | yi ng di sease was coronary artery di sease, and
patients with pretransplant diabetes in the 3 ny
arm

[Slide.]

The protocol allowed investigators to
adj ust dosing at their discretion to manage side
ef fects, such as | eukopenia, thronbocytopenia, or
hyper | i pi dem a, however, nost patients took their
treatnents as assi gned.

The nedi an daily dose for azathioprine
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averaged 1.7 ng/kg, everolinus at the 1.5 ng for
the 1.5 ng study arm and 2.8 ng for the 3.0 ny
study arm

[Slide.]

This slide shows you the trough | evels of
cycl osporine for the 3 arns, and you can see that
basi cally, the cycl osporine dosing was equi val ent
anong the 3 groups.

The dotted white lines represent the
prot ocol - defined cycl ospori ne trough |evels.

[Slide.]

Potential side effects or conplications
post-transpl antation i ncluded hyperlipidem a,
opportuni stic infections including cytomegal ovirus
and cycl ospori ne-i nduced hypertension.

Accordingly, the nedications listed here
are all typical for this patient popul ation
Approxi mately 90 percent of patients were on
lipid-lowering therapy, 85 to 90 percent were on
pneunocysti s prophyl axis, 60-plus percent were on
cyt onegal ovi rus prophylaxis, and the vast majority
were on antihypertensive therapy.

I mportantly, the use of these agents was
bal anced between treatnent armns.

At the time the study was conducted,
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approxi mately half of the centers used

| ynphocytol ytic induction therapy with either poly-
or nmonocl onal antibodies as part of their standard
protocol. Again, the use of these agents was

bal anced across treatnment arns.

[Slide.]

Here now are the primary results. Wat is
presented here are the percentage of patients who
failed therapy in each of the 3 arns at the 6-nonth
time points. Renmenber that failure was a conposite
of biopsy-proven acute rejection of ISHLT G ade 3A
or greater, acute rejection associated with
henodynani ¢ conprom se, graft |oss,
retranspl antation, or death.

The efficacy failure rate was 46. 7 percent
in the azathioprine group, 36.4 percent in the 1.5
mg everolinmus arm and 27 percent in the 3 ng
everolimus arm The P value for conparison of the

1.5 ng everolinus armversus azathioprine was
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0.031, and the P value for the conparison of the 3
mg group was | ess than 0.001

Finally, both conparisons reached
statistical significance favoring everolimnms based
upon the nodified bonferroni procedure for multiple
conpari sons.

[Slide.]

Br eaki ng down the conponents of the
conposite primary endpoint, you will see that the
ef ficacy benefit in favor of everolinus was driven
primarily by a significant reduction in
bi opsy-proven acute rejections.

Acute rejection associated with
henodynani ¢ conprom se was not significantly
different across treatnent arns, and survival in
all 3 treatnment arms was excellent, and there was
no difference in graft loss or nortality.

[Slide.]

This slide shows the percentage efficacy
failure at 12 and 24 nonths, simlar to the
previous slide | showed you at 6 nonths. The

primary efficacy endpoint benefits of everolinus
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denonstrated at 6 nonths are nmaintai ned through 2
years post-transpl antati on.

[Slide.]

Looki ng at these same data continuously
over time using a Kapl an-Mei er anal ysis, shows that
the inpact of everolinus on the primary endpoint is
inthe first 6 to 7 nonths post-transpl antation, at
a tinme when acute rejection is nmost frequent.
Moreover, there is a clear and highly statistically
significant dose-response.

[Slide.]

Importantly, there were no differences in
mortality or graft |oss between the 3 groups, with
al |l groups having excellent survival

[Slide.]

So, in conclusion, this study is the first
bl i nded, random zed clinical trial in heart
transplantation to show a significant efficacy
benefit for a new i nmmunosuppressi ve agent,
specifically, everolinus.

Everolinus, as part of an

i mmunosuppressive regimen in heart transplantation,
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significantly reduces acute rejection. These
ef ficacy benefits are durable and persist out to 24
nmont hs post-transpl antati on.

Finally, there were no significant
differences in survival between the treatnment arns
with all groups having excellent survival

[Slide.]

I will now turn the podium over to Dr.
Kobashi gawa to discuss the results of the |IVUS
st udy.

DR. H ATT: Before you do that, we m ght
have a few questi ons.

DR HOSENPUD: | surmised that.

DR. NISSEN. | amjust going to offer an
editorial comment and that is that the sponsor and
the investigators are really to be conplinmented.
Perform ng a 600-patient study in a di sease where
there are only 2,000 transplants in the U S. a year
is obviously an extrenely difficult thing to do,
and this provides nore information than we get from
al nost any ot her study.

So, | think that needs to be said that
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this is really an extraordinary effort in a
popul ation that is very limted.

DR HOSENPUD: | appreciate that. Thank
you.

DR. TEERLI NK: Perhaps you will get to
this later, but in your booklet, on page 59, table
5-2, you give the patient disposition at 12 nonths,
kind of giving an outline of what is happening with
the patients and how nmany are actually avail abl e
for evaluation and things and on drug.

Do we have that 6 nmonths in ternms of how
many patients are still on drug? That may be just
bei ng shown | ater with the Adverse Event section

It's fromthe handout, page 59, Novartis
briefing book, table 5-2.

DR HOSENPUD: Dr. Teerlink, you are
specifically interested in the discontinuation rate
at 6 nonths?

DR. TEERLI NK: Yes, and seeing where the
patients are at 6 nonths.

DR HOSENPUD: In terns of dropout, there

was only one patient lost to followup, in ternms of
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the followup, and the others--

DR. TEERLI NK: Who was actually still on
drug?

DR HOSENPUD: Do we have that data?

DR. SOMBERG Ken Somberg, Cinica
Research at Novartis. That is not one of our core
slides, but we will get that produced. W nay not
have that until the lunch period.

DR TEERLINK: That's fine.

DR ABERNETHY: Could we | ook at Slide
CE-12? | believe you said that 85 percent of the
patients were at 24 nonths by the tine the 12-nonth
amendnment was nade.

DR. HOSENPUD:  Yes.

DR. ABERNETHY: So, these cycl osporine
concentration data woul d be based on 85 percent of
peopl e who did not have any dose adjustment and 15
percent of people who underwent dose adjustnents
related to the anendnment, is that correct?

DR. SOMBERG If | could speak to that,
just to clarify, this anendnent took place

begi nning at 21 nonths, and the anendnent really

file:///C)/dummy/1116CARD.TXT (92 of 412) [11/30/2005 1:38:37 PM]



file:///CJ/dummy/1116CARD.TXT

was introduced for safety reasons, that is, we
recogni zed the problem and wanted to make sure
there was an opportunity to unblind patients and
al l ow cycl osporine to be reduced.

You actually can see, if you | ook earlier
on, that although there are substantial overl aps.

[Slide.]

As we can see here, the average
cycl osporine levels in everolinus-treated patients
are a little bit lower, which probably do reflect
some nodi fication even on an unblinded basis in
response to renal function

Certainly, everything out to this point is
fully blinded, and it is only here that you begin
to have sone patients that may have entered the
amendment, but, in fact, only a ninority of
patients entered the amendnment. | think that is
for a variety of reasons. They were quite a ways
out fromtransplant, and sone did not probably want
to return to the center very often, many had
satisfactory renal function. Many had al ready had
reduction in cycl ospori ne.

So, in fact, the renal amendnent is not
sonething we find very informative and certainly

don't draw any real conclusions from It is a
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smal | amount of patients, very late, but again
provi de an opportunity to address the safety issue.

DR ABERNETHY: Then, do we have data on
the cycl osporine dosing reginmens in that 85 percent
who remai ned wi thout the anendment? | amtrying to
understand the rel ati onship of dose adjustnments of
cycl osporine, these concentrations, and the
nephrot oxi city.

DR. SOMBERG W do not have a specific
slide that after 21 nonths, gives cycl osporine
concentrations by anendment or non-amendnent
patients. However, when we tal k about the rena
function data throughout the first year, it
certainly all represents the blinded data, as well
as the renal function that acconpanied that.

For the second year, again, the vast
majority of the data remained blinded, but to your
specific question, do we have data separating out

cycl osporine levels in the 85 percent in the
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anendnent versus the 15 percent, no, we do not.

DR. ABERNETHY: What | amreally trying to
get at is the nephrotoxicity we are seeing really a
function of cycl osporine exposure or sone
synergistic effect of everolinmus and cycl osporine
in the context of the sane cycl osporine
concentration?

DR. HIATT: | think it is nore of an
interaction, | would sort of characterize that,
whi ch has been characterized in the docunent.

DR. SOMBERG Correct. Certainly, it
wasn't just due to cycl osporine |evels being higher
in those patients. It is sone interaction, the
reason for which we really don't understand between
t hose two.

DR HOSENPUD: Just one additional comrent
froma clinical care standpoint. As we are
foll owi ng these patients and we see the rena
function deteriorate, we will try to nmaintain the
cycl osporine levels within the paraneters of the
study, but we will |ower the doses based on what we
are seeing clinically.

So those |l ower trough levels in the two
everolimus arnms, | amsure are clinically driven

drops based upon the change in renal function

file:///C)/dummy/1116 CARD.TXT (95 of 412) [11/30/2005 1:38:37 PM]



file:///CJ/dummy/1116CARD.TXT

DR. PRCSCHAN: On Slide CE-9, you talk
about safety anal yses were conducted on al
random zed patients receiving at | east one dose of
study nedicati on.

I thought there was an issue about the
fact that if they had gone off nedication for at
| east 30 days, they were not counted, is that
right?

DR SOVBERG  Adverse events were no
| onger collected after 30 days. Malignancy, death,
graft loss were collected.

DR KASKEL: In your data on Slide 13, do
you have a breakdown of the type of
anti hypertensive agents that were used regularly in
these different groups?

DR HOSENPUD: Do we have a breakdown of
those? Yes, we do.

[Slide.]

You can see that the majority of patients
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were on actually conbi nations of drugs, both ACEs
or ARBs, and a | arge proportion of patients were on
cal ci um channel blockers. Inportantly, these
percentages of patients are pretty conparable
across groups.

DR H ATT: | had a question about sort of
the nortality data during the rigorously blinded
phase of the study. Between the high dose of
everolimus and azathioprine, at 6 nonths, there was
an excess nunber of 4 deaths, and at 12 nonths,
there was an excess 6 deaths, and then it washed
out after that, but then the blind was broken after
that, too

My first question is, did the DSMB rai se a
concern about that? Even though it is not
statistically significant, that is really not the
question, because the nunbers, the events are
smal | .

DR. SOMBERG. No, they did not.

DR. H ATT: Were you at all concerned
about that, because | realize that the endpoint is

driven primarily by a biopsy-driven endpoint, and
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you would think if that were sort of going to drive
the harder events, that it would |lead to maybe a
reduced nunber of deaths or rejection, but it
seened not to, in fact, the opposite seened to be
occurring, nortality seened to be slightly
increased at | east during the first 12 nonths.

DR SOVMBERG It was certainly something
that was consi dered and | ooked at carefully, and if
actual ly one | ooks at causes of death, these were
exam ned for patterns of increased infection or
things of a specific nature. |In fact, the causes
of death were quite spread out over a variety of
causes, so that issue was certainly addressed.

But DSMB did not raise a concern, but it
does lead to the point that overall, the
tolerability profile of the 3 ng dose was not as
good, and that relates--and I will touch on this in
the safety presentation--to the recomendati on that
the nost appropriate starting dose is the 1.5 ng
dose.

In spite of efficacy being better with 3

nmg, the best bal ance between benefit and risk, we
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feel is achieved with the 1.5 dose, and that plays

into that.

DR. NISSEN. | wasn't as puzzled by that.

I think it is recognized that there is a | ag

bet ween these sorts of rejection events and then
the ultimate cunul ative effects, which are to | ead
to graft | oss and death.

This is a relatively short-term
experience. These patients are now living, as we
now know, 7, 8, 10 years and |l onger, so without
going out further, it wuld be a lot to expect to
see a short-termnortality difference in any of
these therapies particularly since the acute
rejections are treated very intensively now.

DR TEERLINK: Nonetheless, | still am
interested in seeing what at 6 nonths and at 12
mont hs, and you actually give this data in the
briefing docunment, in your own briefing docunent,
on page 37, table 4-4.

| aminterested in seeing what, at 6
nmont hs, the endpoint | ooks |ike when you renove

just the biopsy. |If you get rid of the biopsy
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100
portion of the endpoint and include just the graft
| oss, death, and rejection with henodynam c
conprom se, what does that look like in terns of
the compari son between the three groups.

DR. HOSENPUD:  You have the survival data,
which clearly is not different at 6 or 12 nonths.
Wiere is the henodynam ¢ conprom se data?

DR. TEERLI NK: Cbviously, all of these, if
you add up the nunbers of events, they add up to
nmore than what is given in the total, because you
can get--

DR HOSENPUD: There were no graft | osses
and retransplantations, so really, the only two
other endpoints that are rel evant are either
nmortality or a rejection with henodynam c
conprom se

[Slide.]

Here is the data at 6 nonths, and you can
see that the azathioprine group actually had a
hi gher nunerical incidence of acute rejection with
henodynam ¢ conprom se, so those are the individua
endpoi nt nunbers.

DR. TEERLINK: Right. The thing that | am
| ooking at has graft |oss, death, lost to follow up

at 12 nonths, 18 in the 1.5 group, 24 in the 3.0 ng
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group, conpared to 19 in the azathioprine group

DR. SOMBERG | think that is correct, and
I think that, not surprisingly, if you take acute
rejection out and are left with henodynanic
comprom se, death, graft loss, lost to foll ow up,
the nunbers will be very simlar especially for the
1.5 ng everolinus and azathi oprine arms, and
think that is consistent with Dr. N ssen's point
that differences in nortality woul d becone manif est
at a later tinme point.

DR. TEERLINK: Al though 12 nmonths woul d be
a point that would be reasonable to try to start
seei ng sonme of those differences, and, if anything,
it is going in the wong direction

DR HOSENPUD: Again, | think for the nost
rel evant conparison, | think they are nearly
i denti cal

DR PICKERING On that point, | think

there was the sane trend. Again, the nunbers are

file:///C)/dummy/1116CARD.TXT (101 of 412) [11/30/2005 1:38:37 PM]



file:///CJ/dummy/1116CARD.TXT

102
very small in the two renal studies. The 1l-year
mortality was just very slightly higher in the
everol i mus group.

DR DeMETS: The question | would like to
ask is a followup to Dr. Proschan's question about
the ascertai nnent of your primary endpoint. @G ven
that nost of the activity is in the biopsy-proven
Grade 3 or larger, what | amtrying to understand
is were you able to get ascertainnent in all the
patients that were randoni zed, because with a high
dropout rate, | amtrying to understand, do we have
conpl ete ascertai nment or don't we?

DR. HOSENPUD: For all the patients who
stayed on study drug, they had multiple biopsies.
They had 11 biopsies that first year. |n patients
who didn't, who dropped out, we still had 3 nonth,
6 nonth, we had several biopsies plus we |ooked
back at the clinical biopsies that were obtained in
that patient popul ation that were done at each
center, which may not have been exactly at the same
time point, but would have reflected rejection

DR. DeMETS: So are you saying there was
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essentially no or very few patients for whom you
didn't have pretty good ascertai nnment?

DR HOSENPUD: | think we had very good
capture of these endpoint, yes.

DR. TEERLINK: Then, that is a little bit
in contra distinction to what | sawin the FDA's
docunent on page 36 where they suggest that 18
percent of the patients in your everolimus 3.0 ng
group didn't have 6-nonth information conpared to
12 percent in the 1.5, conpared to 11 percent in
the azat hioprine, so one of the points that is
actual ly brought up in the FDA briefing docunent
is, is the beneficial effect in this reduced
noticing of biopsy-proven rejection actually due to
just an ascertai nment bias where you are getting
fewer biopsies at that time and patients who have
al ready dropped out of the study, which also | was
aski ng about the 6-nonth disposition of these
patients.

I amjust trying to see if this whole
endpoint is being driven by sonething that is
bi ased by dropouts and ascertai nnent.

DR. HI ATT: There is a later table that
| ooks at the sane thing.

DR. TEERLI NK: The actual nunber of
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bi opsies in the 3 ng group was nunerically |ess
than any of the two groups.

DR. SOMBERG | guess a few points. One
way we | ooked at this was a sensitivity analysis
that | ooked at if you m ssed any biopsies, and
think fromthe clinician's point of view, even if a
bi opsy doesn't fall in a visit window, it's not
likely that Gade 3A rejection would just di sappear
and not be found naybe a little bit |ater, but
nonetheless, | think in a rather conservative
sensitivity analysis, when anybody who m ssed a
bi opsy was included along with the conposite
endpoi nt, you still see the everolimnus treatnent
arms above with a less frequent failure with
azat hi opri ne bel ow i n bl ue.

For the 1.5 ng group, you do just |ose
significance. It is certainly still there for the
3 ng group, so we did try in different ways to

address this. Overall, the average nunber of
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bi opsi es across patients in the study was quite
simlar, so we think that ascertai nment bi as,
al though an inportant thing to raise, is not a
significant contributor to the efficacy.

DR. NISSEN: | just feel compelled to
point out to the commttee that interpretation of
the nortality data with the confidence intervals
bei ng what they are, we are tal king about a very,
very small nunber of events, and | would be
extremely careful not to--1 don't read anything
into the data at all at this point given the
confidence intervals.

DR. H ATT: Shall we nobve on? Thank you

I ntravascul ar U trasound (1VUS)
Results of Study B253 in De Novo Transpl antation

DR. KOBASH GAWA: Good norning. M nane
is Dr. Jon Kobashigawa. | amfromthe University
of California, Los Angeles. | would like to
present the Certican intravascul ar ultrasound
results fromthe B253 study in de novo heart
transpl ant reci pi ents.

[Slide.]

I will begin ny review by speaking on the
background of |VUS technol ogy and di scuss the

recent clinical studies involving IVUS and cardi ac
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al | ograft vascul opathy in heart transpl ant
recipients.

I will then discuss the results of the
I VUS B253 study in regards to the prinmary anal ysis,
bi as assessnents, and sensitivity analysis, and
then | will summarize this presentation

[Slide.]

This slide was shown by Dr. Eisen
denonstrating that angi ography is rather
insensitive to detect cardiac allograft
vascul opat hy as conpared to intravascul ar
ultrasound. |If you |look at the yellow and orange
arrows, you will see figures of the intravascul ar
ultrasound to the right.

In the bottom portion, you see the orange
arrows that designate that the lumen is 3.1 mm and
very little intimal thickening. The white circle
inthe mddle is a catheter artifact.

Now, if you look at the yell ow arrow, and
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both arrows point to what we would call nornal
coronary angi ography, you will see that the |unmen
again is 3.1 mm but now you see the very thick
crescent of intimal thickening.

What happens in that to picture is that
you get conpensatory vasodilation, and that is what
happens when you get intinmal thickening.

Therefore, the artery may | ook normal because the
lunen is indeed the sane, and the angi ographic dye
merely fills the lunmen, and that is why at |east
angi ography you will see the sanme |unmen di aneter,
but yet the intravascular ultrasound will pick up
that very thick crescent of intinmal thickening.

[Slide.]

Let me show you now the |IVUS neasurenents
that we used in the study, and that is used in nost
study protocols.

Inredis the lumen area, in yellowis the
medi a adventitia, what we call the external elastic
menbrane. |In green is the intimal area, and then
we do two nmeasurenments that are very inportant.

Actually, we have the minimal intimal thickness to
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the right and then to the left, at 7 o'clock, we
have the maxi mal intimal thickness, and that
appears to represent outcone.

[Slide.]

We performintravascul ar ultrasound by
putting a catheter down the left anterior
descendi ng coronary artery. We have a notori zed
pul I back that pulls back at 0.5 misecond, and we
can do | ongitudi nal neasurenents.

As you can see here in the left anterior
descending artery, this is a schematic. W have 18
imges, a mllineter apart, between two septal
branches, and you can see all 18 inmmges that we see
her e.

[Slide.]

Now, we do the nmeasurenents by
site-to-site analysis. W performintravascul ar
ul trasound anal yses by, first of all, taking a
baseline image. This way, we can nmake sure that
there is no pre-existing coronary disease in the
donor heart.

We take the baseline 4 to 6 weeks after
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transplant and we find a side branch that we can
use as a reference, what you can see in the yell ow
line here. W nove 5 millineters over fromthe
branch, and we take that inmage, and that is what
you see by intravascul ar ultrasound on the bottom

Agai n, you see the catheter artifact and
basically, no intinmal thickening.

Then, one year later, we find that sane
side branch, denoted in the yellow area, we again
move 5 mllimeters over, and take that image, and
now we can see sone intimal thickening in a
concentric format in the bottomthere, and that is
more than 0.5 mmin dianeter.

[Slide.]

The maxi mal intimal thickness has been
accepted as the standard nethod for cardiac
al | ograft vascul opat hy measurenents. The change in
the MT, greater than or equal to 0.5 mm
represents an increase beyond 2 standard devi ations
for the nean MT in normal individuals, has been
associated with increased maj or adverse cardi ac
events, what we call MACE

These are represented by acute nyocardia
infarction, congestive heart failure, percutaneous

cardiac intervention, coronary artery bypass graft
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surgery, inplantable cardiac defibrillators, sudden
deat h, cerebrovascul ar accidents, and new
peri pheral vascul ar di sease.

Again, this change in first year MT
greater than or equal to 0.5 mm has been associ at ed
with reduced cardi ac and overall survival. Many of
my col | eagues have published this in the literature
in the references |isted bel ow.

Finally, the first year MT, greater than
or equal to 0.5 mm represent an inportant
i nt er medi at e out cone.

[Slide.]

Now, to further validate the use of the
M T, maximal intimal thickness, as a prognostic
i ndicator, we perforned a retrospective
mul ti-center study. This included 125 transpl ant
patients transplanted before 1997, and we collected
data through five years post-transplant to assess
their outcone.

In green, the green line represents those
patients with CAV, defined as first year change in
maxi mal intimal thickness greater than or equal to
0.5 mm and in purple, represents those patients
wi t hout CAV, again defined as MT less than 0.5 mm

inthe first year.
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Now, |et me focus your attention to the
graph on the left. Patients with CAV, in green,
had significantly | ess freedomfromdeath at 5
years conpared to those patients wthout CAV, in
purple. O note is that the survival curves begin
to diverge at 4 years post-transplant, but becone
statistically significant at 5 years. The P val ue
i s noted.

In the graph to the right, patients with
CAV, in green, had significantly | ess freedom from
maj or adverse cardi ac events and/or death conpared
to those without CAV, in purple.

[Slide.]

We al so | ooked at a study fromthe
Cleveland Cinic which showed simlar results.

Their study consisted of 143 patients with 8- to
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10-year followup. In the graph to the left, those
patients with CAV, in green again, defined by |IVUS
first year MT greater than or equal to 0.5 mm had
significantly less freedomfrom death conpared to
those patients w thout CAV, in purple.

Again, we note the survival curves begin
to diverge in this study at 5 years.

On the graph to the right, patients with
CAV, in green again, had significantly | ess freedom
from nonfatal mnyocardial infarction and/or death
compared with those without CAV, in purple.

This study, and the multi-center |VUS
val idation study, denonstrate that first year |VUS
maxi mal intimal thickness greater than or equal to
0.5 nm does predict poor outconme within 5 to 10
years after transpl antation.

[Slide.]

Now, let us turn our attention to the B253
study. The IVUS efficacy assessnments were perforned
at baseline and 12 nonths for patients remaining on
study drug.

The |1 VUS anal ysis was conducted centrally
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by an experience core |aboratory at the C evel and
Clinic by cardiologists blinded to the treatnent
assi gnnents.

[Slide.]

The primary assessment was a change in
mean maxi mal intimal thickness frombaseline to 1
year. W analyzed the left anterior descending
coronary artery known as the LAD. The right
coronary artery was used if the LAD was not
feasible. W did a mininumof 11 matched sites.

Now, nost of the other studies that have
been perfornmed in the past have | ooked at 3 to 5
mat ched sites, so the current study is actually a
much nore vigorous study, |ooking at 11 mat ched
sites.

The secondary assessnents were the
i nci dence of CAV, defined as the M T, naximal
intimal thickness, greater than or equal to 0.5 mMm
increase frombaseline in at least 1 matched site,
simlar to the other studies that have been
publ i shed, and, of course, the multi-center |IVUS
validation study | just spoke of.

We al so | ooked at other 1VUS paraneters of
intimal area, intimal volunme, and cross-sectiona

area of stenosis of the mean and naxi num change

file:///C)/dummy/1116CARD.TXT (113 of 412) [11/30/2005 1:38:37 PM]



file:///CJ/dummy/1116CARD.TXT

114
from basel i ne.

[Slide.]

Here, we see the patient disposition in
the I'VUS analysis. Al random zed patients
consi sted of 634 patients. A baseline |IVUS was
performed in 419 patients. A 12-nonth |IVUS was
performed in 262 patients, and at 12 nonths, there
were 211 patients who had both baseline and 1-year
mat ched sites.

This last group represents one-third of
the patient popul ation. The percentage of patients
involved in the IVUSis simlar to other
mul ti-center, random zed trials in heart
transpl ant ati on.

[Slide.]

These were the reported reasons for the
IVUS that are not being performed or |ost at the
12-month mark. These reasons were rather

conparable in all three groups except for two
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reasons. Nunber one, due to renal problens, and
two, |VUS tape not anal yzabl e.

There was inbal ance in the patients who
did not receive |VUS eval uations due to rena
probl ems. There were 16 patients in the | ow dose
everolimus group, 12 patients in the high-dose
everolimus group, versus only 4 patients in the
azat hi oprine group, and we do know that serum
creatinines were elevated nostly in the everolinus
group whi ch caused investigators not to proceed
wi th the angi ography or |VUS procedure.

Now, |VUS tapes were not anal yzable. That
is due to imaging artifacts that prevented further
anal ysis of the tapes. There were |ow nunbers in
the | ow dose everolinus group, but since the core
| aboratory was blinded to treatnent random zation
| believe that this difference probably represents
a chance fi nding.

[Slide.]

Since the I VUS popul ation represented
one-third of the whol e popul ation, we | ooked at

basel i ne denographics to see if these two groups,
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the intent to treat popul ation, and the |IVUS
popul ati on, were conparabl e.

On the lefthand side, we have the intent
to treat population, which is all 634 patients. On
the right are the 12-nonth |IVUS popul ation that
represents the 211 patients that had nmat ched
basel i ne and 1-year procedures.

We | ooked at the baseline denographics of
age, nmle, gender, race, diabetes at baseline,
pre-transpl ant di agnosis of coronary artery
di sease, and patients with severe renal disease,
GFR | ess than 29.

In the ITT versus I VUS population, in the
azat hi oprine group, the first colum on the both
sides, there were no significant differences. In
the | ow dose everolinmus group, there were no
significant differences again between the intent to
treat popul ation and the |VUS popul ati on.

In the high-dose everolimnmus group, there
were nore diabetics than the IVUS versus the ITT
popul ation. In fact, this mght bias against the

I VUS popul ation as diabetes nmay be a risk factor
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for the devel opnent of cardiac allograft
vascul opat hy.

We | ooked at the baseline | aboratory
characteristics that are not up here on the screen
i ncludi ng nean creatinine, mean LDL, chol esterol,
mean triglycerides conparing the intent to treat
popul ation to the IVUS popul ation. There is no
significant difference.

So, in general, the |IVUS popul ation
appears to be conparable to the intent to treat
popul ati on, and therefore appears to be
representative of the popul ati on as a whol e.

[Slide.]

Here are the intravascul ar ul trasound
results. The primary endpoint was a difference in
mean mexi mal intimal thickness, and that you see in
the first line, in yellow As you can see, the
everolimus groups, the | ow dose and hi gh dose
groups, had less intimal thickening conpared to the
azat hi oprine group, and this was highly
significant.

When we | ooked at the nean intinmal area,
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the nmean intiml volune, again, the everolinus
groups and | ow dose/ hi gh-dose groups had
significant less increase in intimal thickening
over the first year conpared to the azathioprine
group.

Now, as a secondary endpoint on the bottom
here, we | ooked at those patients who had a naxi nal
intimal thickness increase in the first year,
greater than or equal to 0.5 mm and that is what
we call vascul opathy, that is what we use in the
I VUS validation study.

It was markedly lower in the | ow dose and
hi gh- dose everolinmus group conpared to the
azat hi oprine group, and this also was highly
significant. | will get back to that graph
shortly.

[Slide.]

We al so | ooked at 95 percent confidence
intervals around the differences between the
treatment arms and the change from baseline. Now,
anything left of the vertical dotted line at the

zero mark represents a statistically significant
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benefit for everolinus. Anything to the right of
the dotted |ine would represent a benefit in favor
of azathi opri ne.

The primary |IVUS endpoi nt, nean change in
maxi mal intimal thickness, was in favor of
everolimus, and is conpletely to the left of the
vertical hatched I|ine.

We al so | ooked at the mean intimal area in
this figure here, and that also was in favor of the
| ow- dose and hi gh-dose everolinus groups conpared
to azat hi opri ne.

Now, this is the first time we observed
such consi stency of effect across |VUS paraneters
in heart transplant studies. Let me show you somne
ot her data.

[Slide.]

This slide shows the other |IVUS
paraneters, the nmaxi mal and nean change in
cross-sectional areas, again both in favor of the
| ow- dose and hi gh-dose everolinus groups conpared
to azat hi opri ne.

Intimal volume is very inportant because
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it represents truly plaque burden across a section
of the left anterior descending coronary artery.
It's a 3Dimage, if you will.

This data shown in the slide represents a
significantly | ower plaque burden in the
| ow dose/ hi gh-dose everolinmus groups conpared to
the azat hioprine group, the line on the bottom

[Slide.]

Let's take a | ook back at the incidence of
CAV. W showed this graph to illustrate the
absolute differences in CAV as defined as
first-year change in maximal intimal thickness
greater than or equal to 0.5 Mm

In the azathioprine group, 52 percent of
the patients had this rapid devel opment of intinal
thi ckening. Now, there were 35 percent of patients
in the | owdose everolinus group, 30 percent in the
hi gh- dose everolims group who devel oped this rapid
intimal thickening greater than 0.5 mmin the first
year, and both were significantly |lower than the
azat hi oprine group, and the p values are noted.

[Slide.]

We | ooked at the strengths and limtations
of the I'VUS study. The strengths included a

prospectively planned study that net the planned
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sanple size. W used a blinded central core
| aboratory.

Baseline and 12-nonth | VUS studies were
eval uated while treatnment groups were blinded. The
majority of centers participated at baseline and at
1 year.

Denogr aphi cs and clinical characteristics
of the I'VUS subgroup were sinmilar at baseline to
those w thout |IVUS, as were concomtant
nmedi cat i ons.

The Iimtations of the study included the
fact that only one-third of the patients were
included in the IVUS study, and that it was not
intent to treat analysis. Patient participation was
determ ned by the investigator

The I VUS required survival to 12 nonths to
have the baseline and 12-nmonth | VUS procedure
performed, and only patients on therapy were
eligible.

[Slide.]

Recogni zi ng that the |IVUS subpopul ati on
represented only one-third of the whol e popul ation,
we performed an assessment of the potential bias in
the |1 VUS subpopul ati on.

The purpose of this assessnent was to
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identify selection bias favoring everolinmus. W
revi ewed basel i ne denographi c and post-transpl ant
clinical characteristics, and we planned to
identify items of bias in favor of the everolinus
ar ns.

We al so planned to performsensitivity
anal yses to investigate the inpact of potentia
bi ases.

[Slide.]

The potential sources of selection biases
are listed in this slide. The |efthand col um
represents basel i ne denographic characteristics
that have been reported in the literature as risk
factors for the devel opment of CAV

The righthand colum represents clinica

characteristics of post-transplant, also reported
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inthe literature as risk factors for cardiac
al | ograft vascul opat hy.

Now, of all the characteristics analyzed
here, only 2, in yellow, were inbalanced with
potential for bias, diabetes as a baseline
denogr aphic characteristic was greater in the
hi gh- dose everolinmus group, as | had nentioned
previously, conpared to the azathi oprine group
This would tend again to bias against the high-dose
everolimus group as diabetes is reported to be a
risk factor for CAV

The 12-nmonth creatinine cl earance was
hi gher in the azathi oprine group conpared to the
everolimus group. This difference will be addressed
when we do the sensitivity anal yses.

[Slide.]

We performed a sensitivity analysis to
assess the inpact of the missing |IVUS data.

I mput ation method used for mssing the 12-nonth

val ues could be done in two ways. First of all, we
assigned missing data with age-nmatched azat hi oprine
pati ent outcone.

For exanple, we took maximal intim
t hi ckness fromthe age-matched azat hi opri ne pati ent

and inserted that data into nmissing data in both
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groups. Now, this would tend to bias against the
everolimus groups as the azathioprine group,
intimal thickness in general is greater conpared to
the everolinus group.

Now, the second inputation method, we
assigned a CAV outconme defined as MT, maxi nal
intimal thickness, greater than 5.5 nm by | VUS

Now, this would be a very conservative
scenario as these patients are designated with CAV
Now this would al so tend to bias agai nst the
everolimus group nore so than the azathioprine
pati ents because nore of the azathioprine patients
had | VUS-defined CAV in the study. This would nore
or less dilute the data, if you will.

Now, these inputations were perforned for
two sets of missing data. This included patients
with no I'VUS due to reported renal dysfunction, and
to patients with no 12-nmonth | VUS

[Slide.]

Now, here are the results. |In the top
section here, this is the primary |VUS endpoi nt of
mean maxi mumintimal thickness where there is no
i mputation data. Again, this shows statistically
significant benefit of everolinus conpared to

azathioprine. It is conpletely to the left of the
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hat ch mar k.

Now, let's | ook at the second section in
the mddle. W inputed data that were m ssing due
to renal dysfunction. This is 32 patients, so the
N now is 243 patients. Now, if we assigned
age- mat ched azat hi oprine val ues, we do | ose
statistical significance, but not so actually in
the hi gh-dose group, but the trend is still quite
strong in favor of everolinus, nore or less to the
| eft of the hatch mark

When we assign a CAV diagnosis of MT
greater than 0.5 nmto all patients, we again | ose
the statistical difference, but the trend is stil
in benefit of the everolinus group

Let's focus attention to the bottom

section here. Looking at this area, we inputed data
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for all missing 12-nonth values. Now, the tota
popul ation is 419 patients, two-thirds of the
patients as a whol e.

If we assign age-nmatched azat hi oprine
val ues, we do | ose statistical significance, but
again the trend is strongly in favor of everolinus.
If we assign a CAV diaghosis of MT greater than
0.5 mmto all patients, we again | ose statistica
significance, but the trend again is strongly in
favor of everolinus.

I think you can see that alnmost all groups
of lines on this slide are nore or less to the |eft
of the zero hatch mark. There is overal
consi stency in these data to support woul d suggest
that everolinmus is beneficial to reduce cardiac
al l ograft vascul opat hy.

[Slide.]

Let us now turn fromthe IVUS data to the
clinical results of the B253 study. As you may
recall fromthe multi-center 1VUS validation study,
there was nore nonfatal nmjor adverse cardiac

events and/or death at 48 nonths in patients with
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CAV as defined as first year |VUS.

We are now able to review 48-nonth data of
the B253 study, which was available to us in
regards to the 48-nonth nmj or adverse cardi ac
events data. In the 48-nmonth foll owup of the
study, there is a strong trend for greater freedom
fromgraft-related MACE, from1l to 18 nonths in the
| ow- dose everolinmus group conpared to the
azat hi opri ne group.

The hi gh-dose everolinms group had
nunerically graft-rel ated MACE conpared to the
azat hi oprine group, which was not statistically
significant. You can see the P values up there.

The first month MACE data was censored as
these events were to perioperative conplications,
and not due to i munosuppressive choice.

[Slide.]

This slides shows all the MACE data that
now is reviewed. 1In each category, the everolinus
group have nunerically decreased events conpared to
the azat hi opri ne group, again denobnstrated in the

graft-related MACE is a decrease in this
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graft-related MACE in the | ow dose everolinmus group
compared to the azathioprine group. The P value is
not quite significant at 0.52

[Slide.]

In summary, patients treated with
everolimus had smaller increases in maximal intimal
t hi ckness versus azathioprine patients, a | ower
i nci dence of cardiac allograft vascul opathy versus
azat hioprine patients, a smaller increase in other
I VUS paraneters versus the azathi oprine patients,
and sensitivity anal yses for renal dysfunction and
in all mssing data support the beneficial effect
of I'VUS for cardiac allograft vascul opathy.

Forty-ei ght month MACE data suggest a
potential for long-termbenefit.

Now, the IVUS portion of the B253 study is
the first to denonstrate significant benefit of any
newer i nmunosuppressive drug in all measured | VUS
paraneters, and that included nmaximal intinal
thi ckness, intimal area, percent |um nal stenosis,
and intiml volune.

In my opinion, there is conclusive
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evi dence to suggest that everolinus is a very
potent antiproliferative drug and significantly
does decrease | VUS-defined cardi ac all ograft
vascul opat hy.

Thank you.

DR H ATT: Do we have questions?

DR. PICKERING Again the conparator drug
was azathioprine. 1s there any reason at all from
ani mal or human data to consider the possibility
that it might actually accel erate vascul opat hy?

DR. KOBASH GAWA:  You nean to say that
azat hi opri ne woul d accel erate?

DR. PI CKERI NG  Yes.

DR. KOBASH GAWA: It is nore likely that
the cal cineurin inhibitors, cyclosporine
accel erates cardiac allograft vasculopathy. |[If you
| ook at data before cycl osporine and after
cycl osporine, even though rejection is decreased,
you still have the sane anount of cardiac allograft
vascul opat hy.

There is aninal studies, in vitro studies,

in vivo studies to suggest that cal cineurin
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i nhibitors do cause endothelial cell danage, and it
is probably the calcineurin inhibitors, and not so
much the azathiopri ne.

DR NI SSEN: | need sone clarification on
the primary endpoint of the IVUS study. Was it the
absol ute value for the maxi mumintimal thickness,
or was it the percent of patients exceeding a 0.5
mm t hr eshol d?

DR KOBASH GAWA: The primary | VUS
endpoi nt was the nean nmaxi mal intimal thickness,
and as a secondary endpoint, it was those
percentage of patients that exceeded the 0.5 mMm

DR NI SSEN: The reason | asked that is
the sensitivity analysis is based upon the percent
exceeding 0.5 mm So, the sensitivity analysis was
based not upon the primary endpoint.

Did you nmake any attenpts to do a
sensitivity analysis based upon the prinmary
endpoint? | can suggest a nethodol ogy that night
be applied. | nean it would make sone sense. You
could, for exanple, inmpute the renal dysfunction

patients as sonme, say, 1 or 2 standard devi ations
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above the nean for the group that they are in.

You could say, well, let's assunme that the

renal failure patients had nore than typica

amounts of--and we would actually put that into the
primary endpoint. This percent inputation is hard

for me to interpret, because it is not the prinmary

endpoi nt .

Do you guys understand what | amtrying to

get at here?

DR KOBASH GAWA: W did it in two ways,

Dr. Nissen. W inpute the CAV greater than 0.5.
That was one inputation nmethod. The other

i mputation nmethod that we used was to take

age- mat ched assignment for MT. That was the nean

maxi mal thickness. W inputed that, and so we
actually did | ook at the primary endpoint, which
was the MT.

[Slide.]

You can see here that's the top line.

Then, we | ooked at CAV greater than 0.5, which is

the bottomline here. So, we did use both the

primary |1 VUS endpoint, which is the nean maxi mal
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intimal thickness, and then greater than 0.5 in
these two areas.

I's that what you neant?

DR. NISSEN. That is not really what |
nmeant .

DR KOBASH GAWA: Ckay, | amsorry. May |
ask our statistical colleague to conment on that?

DR. H ATT: | think the question is the
maj or concern around bias are the patients excl uded
from | VUS who have renal disease, and the FDA
background rmade a big deal about that. The
question is if you assigned themthe worst |VUS
score by nmillineters of thickness, not a
categorical definition, how would that change this
anal ysis if you assunmed they had the worst
vascul opat hy.

DR. NI SSEN: For those of you that know
the stuff that | have published with
atherosclerosis, in the reversal study, | actually
assigned a nunerical value to the patients who were
non-conpl eters to showin a sensitivity analysis
that you don't |ose significance when you do that.

That is what | amtrying to understand.
actually think it is going to be nore favorable for

the drug to do it the way | just suggested, but we
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will see. We will see.

VWil e they are getting that, obviously,
everybody here knows that intravascul ar ultrasound
is something | do for a living. This concept of
not having every patient that gets a baseline study
get a followup study is true for every one of our
trials. For a whole host of reasons, you are not
abl e to assess 100 percent of people that enter a
trial.

The typical rates for atherosclerosis
trials in the ones we published are about 25
percent. Sone of them have been up as high as 30
or 35 percent. It is a big higher here, and the
reason it is higher | think should be apparent to
everybody. These are sicker people. They tend to
be nore unstabl e.

Heart transplant recipients are viewed by
their physicians as anongst the nobst val uable, |

mean they get the nost TLC of any patient group
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know of , because they are very precious. You know,
there are only so many people that you get to
transplant, and we try to take really good care of
them and so you have to stand in the shoes of the
peopl e doi ng these studies.

They are not going to put a probe down the
coronary if there is any question about getting
into any kind of trouble, because they are not
going to put the patient at risk

So, just to nake sure everybody
under st ands, these lost to followup rates are not
unreasonable. They are actually pretty reasonable
for the population that you are | ooking at given
the fragile nature of them

VWhat we refer to when we report these is
we call this a nodified intent-to-treat popul ation
recogni zing that you sinply can't do a highly
i nvasi ve assessnent in 100 percent of people that
enter such a study.

DR. GALLO | am Paul Gallo from Novartis
Bi ostatistics. Just a very brief answer to a

question you had raised. Obviously, we did a |ot
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of sensitivity anal yses,

presented a snall

numnber .
We did do the continuous versions of the binary
one.

[Slide.]

So,

this basically is the inputation of

the continuous val ues, and as you had surm sed,

they | ooked nore favorable than the CAV results
di d.

DR. NISSEN. But | want to know what you
i nputed your renal patients, what value did you

assign thenf

DR GALLGO They were inputed with
sel ected AZA patients. Let me let Professor W
answer that question.

DR VEI: That is an excellent question
| am Lee-Jen Wei, Professor of Harvard.

In fact, we exactly did what you

suggested. We used ranks.

DR NI SSEN: Are these normally

di stributed values or are they not?

DR VEl: It doesn't really matter. |
used the highest

rank to penalize the missing data.
DR. NI SSEN: So,

these are nmeans, though,

so why woul d you use ranks?

DR VEI: W used W] coxen.
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DR. NI SSEN. But that is not what you are
showi ng here. You are show ng nmean, not medi an

DR VEl: No, no, no, with P val ues based
on the W|I coxen.

DR. NI SSEN: | see, okay, but if you are
going to do the P val ues based upon a
non- paramnetric analysis, you ought to show us the
non- parametric val ues.

DR VEl: Absolutely.

DR. NI SSEN. So, you are showi ng us nean,
but then you are calculating the P values with
non-paranetric statistics.

DR WEl: Absolutely.

DR. NISSEN: So, let's be consistent.
This is inportant because | actually think that the
anal ysis presented in the sponsor's slides is
overly conservative, it really isn't the way to do
it. This is actually the way to do it, and as

surmsed, it actually doesn't dilute the efficacy
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very nmuch, but this isn't consistent statistically
is the problem

DR VElI: WIIl, as you said, this is nore
i npressive than the CAV inputation

DR. PROSCHAN: The problem though, with
i mputing a value like, you know, 1 standard
devi ati on above, you know, the problemwth that is
that doesn't just change the nean, that al so
changes the variance, so that is why it is alittle
bit easier to inpute when you have the categorica
variable, it is alittle bit nore tricky, or to do
what L.J. Wei said, you know, giving it the worst
rank rather than assigning an actual

DR. NISSEN. | hear you. | would have
been just fine with that nethod based upon ranks,
but | would have |liked to then have seen the nedian
val ue since if you are going to use a
non- paranetric nethod, then, you ought to be
consi stent and show us the medi an val ues for the
intimal thickness. That was nmy only criticism
t here.

If you could cone up with that, that would
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be very interesting and very hel pful here I think
for everybody to understand, because, you know,
again, this issue about how robust is the |IVUS data
has been raised, and since this is something | do a
lot of analysis of, |I really want to make sure | am
clear that | understand it.

DR VEl: Yes, you are absolutely right.
Thanks.

DR H ATT: W shoul d maybe take one or
two nore.

Davi d.

DR DeMETS: Just a coment about the
i ssue of conparability between the 3 arnms in the
study, as well as a conment about representative of
the | arger study.

Just because we don't see differences in
the variabl es, we know how to measure doesn't nean
there aren't differences in those nmeasures, and
furthernore, there is a lot of things we don't even
know about that we have kind of |ost control of
because there is no | onger random zed conpari sons.

I amnot saying that it invalidates everything, it
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is just an issue we need to keep in nind.

DR. PROSCHAN: | guess what | am bot hered
by nost about this is the fact that you don't do
the IVUS if they are not on treatnent. | mean the
nunbers you presented in that table where you show
reasons for not doing it don't include that, and
that is much nore troubling to nme than anything
el se.

So, | wonder why you did that, why you
didn't include patients who are off treatnent.

DR. SOMBERG  That was a design issue at
the tinme the protocol is actually put together, and
clearly, with that information, it would have been
much nmore of an intent-to-treat analysis and nore
val uabl e.

I think that limtation is consistent with
our view of the data in that they are not
definitive proof. | think it has been clear that
we recognhi ze what the lintations are, and | think
that is part of why at the outset we were trying to
i ndi cate that as opposed to sort of a surprise, you

know, P value at the end of a study, the hypothesis
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really came fromthe biol ogical nmechani sm of
action.

The stent data are consistent with that
bi ol ogi cal nechani sm of action. The treatnent
effect is large, and it is a large study, but the
i ssues that you bring up are real, so again we
think it has sonme confirnmatory val ue because it was
prospectively defined and there is a consistent
mechani sm of action, but there are weaknesses that
you point out that prevent it frombeing fully
definitive in terns of proof.

DR HI ATT: John, | will take one nore
quest i on.

DR, TEERLINK: | would like to just, first
of all, say, you know obviously, there are
limtations to this, but you are really to be
congratul ated on pursuing what is |ooking at kind
of pat hophysi ol ogic investigation of what is an
incredibly inmportant issue in this patient
popul ati on, so kudos al ong those |ines.

Yes, we would have liked it to be nore
intention-to-treat, so let's do that next tine.

But the other thing is obviously, Slide
CV-8 and 9 develop a very interesting hypothesis,

and that is, that if you reduce your MT, you
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shoul d get inprovenents, and marked inprovenents,
in MACE at 24 nonths, at 48 nonths.

Interestingly, in this study, and | don't
agree with getting rid of the first 28 days, but
whi chever way you want to slice it, there is not a
significant difference in MACE at 24 nonths or at
48 nmonths in this.

So, does this actually call into question
the hypothesis given that this study is three
times, four times larger than these other studies,
is followed to tine points that are rel evant, so
that is the first question

The second question is how are we supposed
to interpret these findings when, according to this
docunent at |east, MACE information was not
col l ected once patients stopped taking study
medi cati on.

So, once again, the MACE is incredibly

bi ased in patients who don't take the nedicine, and
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if there is a higher dropout rate anobng your

everolimus group, that is a problem

DR KOBASH GAWA: Let ne answer your first

question and then | will ask Dr. Sonberg to answer

your second questi on.

When you | ook at MACE, MACE, it does occur
early, early on, as you can see fromthe graph on

the right. Al this data here was done before the

statin era. These patients were transplanted

bef ore 1997.

| did publish the work on pravastatin in

heart transplantation that denonstrated inproved

survival by decreased rejection, and that is part
of it, too, | believe, but we all know statins are

anti-inflammatory, they do knock down these mmjor

adverse cardi ac events.
| think that is a lot to do with it,

because in this study here, statins were not the

rule of thunb. 1In fact, they were used in very few

patients early on in the first year. Cdearly, over

90 percent of the everolinus patients were on

statins. | think that has a lot to do with
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attenuating the maj or adverse cardi ac events.

Perhaps we will see that further on, maybe
a del ayed response, if you will.

DR. NISSEN. | amgoing to junp in for
just a second because | think rmaybe you
m sunder st ood where this popul ation cones from
This is not fromthe everolimnus study.

DR. TEERLINK: No, in fact, that is why I

am saying this would suggest that in the everolinus

study- -
DR. NI SSEN: You shoul d have seen this.
DR TEERLINK:  You should have seen a
bi gger one, and the fact that you don't, | am

wondering, and especially when, sure, the statins
have reduced events and things, but you are using
the same categorical variable. So, presunmably,
what you are conparing as statins have al ready done
their work in terns of reducing MT, and what you
are seeing is the MT that was reduced in addition
by everolinus.

What we are seeing is that the extra

ef fect of reducing everolinmus, and MT didn't have
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any clinical benefit in terms of MACE

DR. KOBASH GAWA:  Yes, | agree. \What we
do know in non-transpl ant studies, statins do
decrease cardi ovascular norbidity and nortality by
as much as 30 percent. So, | think we are seeing
some of it, as well.

[Slide.]

This is just a quick slide to answer your
question about the additive effects of everolinus
on top of statins. On the right is the pravastatin
that | published in 1995, and that shows intima
thickening. In green is statin, azathioprine, and
cycl osporine, which is basically, the sane in both
groups, the control group, and the intinma
t hi ckness is about the same, and that is with
statins added.

The blue line again is without statins at
all.

Now, the orange-brown line, the table here
shows the added effects of everolinus to decrease
intimal thickness even further beyond statins, so
it is not purely just the statin effect.

DR TEERLINK: But that further decrease
had no clinical benefit. The second question is

how are we supposed to interpret this when we don't
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have any MACE infornmation on the patients who
di sconti nue drug, which was higher in the
everol i mus group.

DR SOMBERG Just two conments to that.
One, | think that is alimtation, but I do want to
agai n point out, you know, this was a dose finding
study, and for the dose we are reconmendi ng, the
1.5, the dropout rate was essentially identical to
that of the azathi oprine group, but you do present
an inportant limtation to the data.

DR. H ATT: | think we should probably
move on. Do you want to ask a question?

DR. BURCKART: | just wanted to ask Dr.
Kobashi gawa to find out if you had any experience
with I'VUS nycophenol ate nofetil treated cardiac
transplant patients that you can share with us

DR. KOBASH GAWA: Yes. The original tria
| ooki ng at mycophenol ate, we did do IVUS, as well.

I was the | ead author on that paper, as well. W

file:///C)/dummy/1116CARD.TXT (145 of 412) [11/30/2005 1:38:37 PM]



file:///CJ/dummy/1116CARD.TXT

146
used norphonetric analysis, which is different from
site-to-site analysis, and when we use norphonetric
anal ysis, basically, we take 10 segnents at evenly
spaced intervals and we average them

The problemw th doing that is that if you
have one area that has a lot of intimal thickening,
if you average all 10 segnents, you basically
dilute the real critical finding. That is what |
believe we did on the nycophenolate trial

W re-analyzed it recently using
site-to-site analysis, and we did find differences
in intimal thickening. Mycophenolate actually
decreased maxi mal intimal thickness, but at a | eve
of 0.3 mm

We went up to 0.4, the P value went to 0.1
instead of less than 0.05. W went up to 0.5, and
the P value was 0.1, so we lost it all together. |
think it is about the small nunmbers. There were
sone di fferences, though. Wen we | ooked at other
paraneters, yes, MT was decreased at the 0.3
interval mark. Wen we |ooked at intimal area,
there was no difference across the board.

So, there were sone differences between
bot h studi es.

DR H ATT: Thank you. W have two nore
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safety presentations before the break, so why don't
we keep goi ng.
Saf ety of Everolinus

DR. SOMBERG Thank you. As | nentioned
earlier, | am Ken Somberg. My background is in
clinical liver transplantation and | amresponsible
for clinical research and devel opnent in
transplantation at Novartis.

I will now direct the discussion to the
safety aspects of the program

[Slide.]

By way of agenda, we will begin by
di scussi ng patient disposition, foll owed by deaths,
serious adverse events, and di scontinuations.

I will then continue with overall adverse
events, followed by infections, malignancies, and a
focus on certain rel evant adverse AEs.

I will then turn to | aboratory assessnents

focusi ng on hematol ogy and |ipids, and then ask Dr.
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Hunsi cker to cone up to address the issue of rena
safety.

[Slide.]

This slide depicts patient disposition
over the first 12 nonths post-transplantation. As
you wi Il see throughout the presentation, and
consistent with nmy prior coments, the safety
profiles of the azathioprine group and the 1.5 ng
everolimus group are generally reasonably
conparable, with the everolinus 3.0 ng group being
I ess well tolerated.

This contributed to our recommendati on
that Dr. Hukkel hoven stated at the outset, that the
starting dose for everolinus should be 1.5 ny/day.
So, nost of ny coments will focus on this nost
rel evant conparison of azathioprine to 1.5 ng of
everol i mus.

As you can see here, the overall rate of
treatnment discontinuation of 29 to 30 percent was
simlar between these two groups, and this rate is
not only consistent, but as you saw earlier,

actual ly, better than that seen between MW and
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azathioprine in its pivotal trial

The reasons for treatnment, as well as
study discontinuation, were al so bal anced between
these treatnment groups, however, as you can see,
for the 3.0 ng group, both treatnent and study
di scontinuation rates were higher

[Slide.]

To provide an overvi ew of safety, this
slide depicts death, nonfatal serious adverse
events, and discontinuation of study drug due to
adverse events at both 12- and 24-nonth tinme
poi nt s.

The rate of death at 12- and 24-nont hs was
nearly identical between the azathioprine and 1.5
nmg everolinus groups, and a few percentage points
hi gher in the 3.0 ng group as pointed out earlier

In terms of nonfatal serious adverse
events, |ooking at 24 nonths, but the pattern is
simlar at 12, the 3.0 ng group is highest at 77
percent versus 65 percent and 72 percent for
azat hi oprine and | ower dose everolinus groups
respectively.

If we | ook at patients who had to be
di scontinued fromtreatnment due to adverse events,

a pretty reasonable overall view of tolerability,
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this was nearly identical at both 1 and 2 years
bet ween azat hi oprine and the 1.5 ng everolinus
groups at 19 to 21 percent. The 3.0 ng group was
hi gher at 28 percent.

[Slide.]

Then, noving to causes of death. The
rates of death for a cardiac transplantation were
overall |ow and considered quite good across al
the treatnment groups, and were not significantly
different at 12 nonths.

If one | ooks at the causes of death seen
inthe early first year, these tend to be typica
ones, such as infections, cardiac disorders, inmune
di sorders which represent rejection, or nultisystem
organ failure.

The slight excess of cases seen especially
with the 3.0 ng group cone fromthe, quote "Qher

category." These include a m x of gastrointestina

bl eedi ng, respiratory or nervous system di sorders,
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or procedural -rel ated conplications.

[Slide.]

Total adverse events were presented in
your briefing book, so we will nove here to
serious, but nonfatal adverse events and | ook at
those that occurred in at |east 3 percent of the
popul ation in any of the treatnent groups.

We see that the occurrence of any SAE was
relatively bal anced between the azathi oprine and
1.5 ng group, but highest in the 3.0 ng group.

For conveni ence, rel evant events that |
wi Il discuss are grouped by color. You see in the
purpl e col or, pericardial effusion, cardiac
tamponade, or pleural effusions were nore comon
with everolinus treatnent, with the latter two
occurring in a dose-dependent fashion

Cytonegal ovirus, as a serious adverse
event, was notably lower in both everolinus groups
conpared to azathioprine, however, pneunonia, not
ot herwi se specified, was a nore common SAE in both
everolimus groups conpared to AZA. This will be
di scussed on a subsequent sli de.

Renal inpairment, not otherw se specified
as a category, showed a predom nance in the 3.0 ngy

everolimus group, and as nentioned, the topic of
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renal function with the everolimnus/cyclosporine
combi nation will subsequently be discussed in
detail .

[Slide.]

To understand the inpact of
i Mmmunosuppressi ve treatnent on infection, we | ook
here at the key categories of infections. Vira
infections were significantly nore comon in the
azat hi oprine group driven by a higher rate of CW
infection. This is potentially inportant due to
the association of CW with vascul opat hy as noted
by Dr. Barr.

As reported by Dr. Valentine at Stanford
and others, CW virem a, even w thout tissue
i nvasi on, has been associated with the devel opnent
of diffuse vascul opat hy.

On the other hand, as you can see,
bacterial infections were significantly nore

frequent with everolinus treatnent in a
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dose-dependent manner, and this was spread out over
a | arge nunber of organisns.

Fungal infections, at the bottom of the
slide, were simlar across all three groups.

[Slide.]

One particular type of infection worth
further discussion is that of pneunpnia. As you
can see here on this slide, this includes both
infections in which a specific identifiable
organi smwas seen, as well as a nunber of patients
in whom no organi smwas identified.

W see a npdest increase in bacterial
pneunoni as with both everolimnus treatnment groups.
Viral and fungal pneunonias were unconmon. There
were, as | noted, substantially nore pneunonias
wi thout an identifiable organismin the everolinus
treated groups.

The cause and significance of this type of
pneunmonia is not clear. There is a
hypersensitivity pneunpnitis that has been reported
with this class of drugs, but that typically |eads

to drug discontinuation, which was not the case in
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this trial

In terms of trying to put the pneunonias
in perspective, it is inportant to note that both
the discontinuation rate of drug due to pneunoni a,
as well as death due to pneumpnia, were |ow and
actually lowest in the 1.5 ng everolinus group.

[Slide.]

Let me now turn to neopl asns, which al ong
with infectious diseases, really represent two of
the hal |l mark adverse events that are seen with
i mmunosuppr essi ve therapy. The rate of malignancy
in a transplant popul ati on was | ow across al
treat nent groups.

The incidence of post-transpl ant
| ynphoproliferative disorder, sort of the hallmark
mal i gnancy after transplant, was nearly identica
and less than 2 percent in all groups.

The nbst comon mal i gnanci es were
non- el anoma skin cancers. The highest rate was in
the 1.5 ng everolinmus group, but this was stil
generally quite low, and solid tunors, such as

prostate cancer or cervical cancer, were | ow across
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all groups. There were a snall nunber of benign
neopl asns seen in a bal anced fashion, as well.

[Slide.]

Wound conplications, which have been
mentioned earlier, are known to be an issue with
this class of drugs. Lynphocele, which is typically
inthe groin at the site of instrumentation, was
more frequent in everolinus-treated patients.

Al t hough the nunbers are quite small, wound

dehi scence and wound drai nage were nore frequent
with everolimus, as was incisional hernia, which
was typically a ventral hernia.

[Slide.]

Turni ng now to | aboratory val ues begi nni ng
with hematol ogy, this slide presents data based on
threshol d val ues that are clinically neaningful
If we | ook at the occurrence of a henoglobin |ess
than 7 granms/dL in the first year, this was simlar
between the 1.5 ng everolimnms and AZA group, but
hi gher with 3.0 ng.

Then, | ooking bel ow, the occurrence of

| eukopeni a or neutropenia were both significantly
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nmore conmon with azathi oprine treatnent.
Thr onbocyt openi a, defined as a platelet count |ess
than 50,000 in the first month, or 75,000
thereafter, was nunerically nore common with
everolimus, but not significantly different.

The next two slides turn to |ipids.

[Slide.]

Triglycerides are known to increase with
this class of drugs, and that we did indeed see
here. The difference beconmes evident over the
first several nmonths, and if we | ook at both 12 and
24 nonths, the everolinus-treated patients do have
hi gher triglyceride val ues.

[Slide.]

This slide depicts total cholesterol, LDL,
and HDL. W see a npdest increase in tota
chol esterol in everolinus-treated patients, which
is driven by the higher triglyceride val ues
predom nantly, but when we look to LDL in the
mddle or HDL in the bottom we see that these
paraneters are not different between the treatnent

groups, but it is inportant to recall that
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per-protocol and standard practice in cardiac
transplantation, the vast majority of patients were
treated with statins

[Slide.]

I do want to revisit the major adverse
cardiac events in light of this increase in
triglycerides and nodest increase in chol esterol
G ven the provisions about the data, | think it is
worth again pointing out that nunerically, there
were | ess MACE events seen in the patients for whom
we have dat a.

[Slide.]

To summari ze safety, the incidence of
adverse events and serious adverse events overal
were simlar between the 1.5 ng everolinus and
azat hi oprine groups, but higher for the 3.0 ng
everolimus group conpared to AZA, and as noted,
this is an inportant part of our reasoning on why
we focus on the 1.5 ng dose.

Everolimus is associated with a | ower
i nci dence of cytonegal ovirus infection, but a

hi gher incidence of bacterial infections,
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especially for the 3.0 ng dose.

The inci dence of pneunonia, both
infectious and potentially noninfectious, was al so
hi gher with everolinus although di scontinuation of
drug treatment or death due to pneunonia was
uncomon and | east frequent with the 1.5 ngy
everol i mus group.

The inci dence of malignancy was conparabl e
across all groups.

[Slide.]

Sim | ar changes in LDL and HDL were
observed in all treatnent arns, but there were
hi gher triglyceride | evels observed with everolinus
treatment. As noted, fewer mmjor cardiac events
were seen anobngst everolinus-treated patients.

Let ne stop at this point. | assume there
wi Il be questions, and then last, Dr. Hunsicker
coul d address renal safety.

DR HI ATT: Questions? Tom

DR. PICKERING On Slide 8, about the
pneunonia with no organismidentified, could you

tell us a bit nmore about that? WAs that sonething
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that just got better or was it a big problenf

DR. SOMBERG That data we have to answer
that are limted, and | think probably the best way
to answer it is it was not |eading to study
di scontinuation. Patients in a transplant setting,
in whominfections are suspected, are typically
treated fairly aggressively and often investigated
fairly aggressively, so | really can't specul ate on
t he pat hophysi ol ogy other than to say it was
extrenely rare to take sonebody off of treatnent.

DR. H ATT: Remind me again how many of
these serious adverse events do you think were dose
rel ated and how many were not. | have got a |ong
list of themhere, but in those that you think are
dose related, do you think therapeutic drug
moni toring would alleviate those events?

DR. SOMBERG It is an interesting
question and it is one we spent a lot of tine
addressi ng after discussions with FDA about
potentially defining an upper end to the
therapeutic range. W did a nunber of

i nvestigations |ooking at patient's average
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everolimis exposure up to the tine of an event and
we | ooked at a fairly exhaustive list of all the
rel evant | aboratory paraneters, malignancy,
aspergillus, sepsis, drug discontinuation, and the
like, and really did not see significant
correl ations.

For thronbocytopenia, as one got up above
10 or 12, the incidence becane a bit nore conmon,
approxi mately 10 percent versus 5 percent,
testosterone values tended to be a little higher
above that time, but when we | ooked at those nmjor
infections, for exanple, we did not see a
correlation with exposure.

DR. HI ATT: So, obviously, going forward,
t herapeutic drug nonitoring would be a critica
conponent .

DR. SOMBERG  Absol utely.

DR H ATT: So, again, the question is how
much of that would be mitigated by therapeutic drug
moni toring? Do you think you woul d change any of
those outcones if you really tightly controlled
dose and concentration in the bl ood?

DR. SOMBERG | guess there is two parts
to answer that. There is two things that would

change with the recomrendation for the conbination
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of everolinmus and cycl osporine going forward. One
is concentration control for everolinus, and the
other is |ower exposure of cyclosporine, so
overal |, the immunosuppressive burden woul d be
| ower ed.

For things like infection, for example,
both types of drugs would be contributing, and, in
fact, in two prospective renal trials in which we
used concentration controlled everolinus with | ower
cycl osporine, the tolerability was inproved and
actually quite sinilar between the two everolinus
groups.

DR H ATT: | guess what | amwestling
with, and we will conme to later in the day, is how
much certainty we have about that concept around
therapeutic drug nmonitoring, and is that really a
testabl e hypothesis, or do you feel you have enough
data to adequately ensure safety based on that.

think that conversation will be relevant with rena
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toxicity that cones up next.

DR. NISSEN: Wth this reduced-dose
cycl osporine and the concentration controlled
approach, what | oss of efficacy do you expect?

DR. SOMBERG W don't expect a | oss of
efficacy. If | could possibly hold that to Dr.
Hunsi cker's presentation

DR. NISSEN: Al right, but you see this
is obviously going to be a central issue for the
committee, because we need to understand. | nean |
recogni ze you can reduce drug toxicity by giving
| oner doses, but then will you | ose the efficacy

advant age.

DR. SOMBERG Sure, and the theme that Dr.

Hunsi cker will present is that within the range of
exposures we studied, efficacy was related to
everol i mus exposure, and after the first few weeks,
that cycl osporine exposure is not critical. It is
inthe first 8 days or the first 15 days, but
thereafter within the range we studi ed,

cycl osporine was not contributing to efficacy.

DR. VENKATARAMANAN: It is related to a
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previ ous question, but in so |ooking at the dose as
a classification for the side effects, taking the
3.0to 8.0 ng/nL, which is proposed to test the
therapeutic range, if you just |ook at those
patients, what is the incidence of lipid
abnornmalities in that group?

DR SOVBERG This slide | ooks at
predom nantly | aboratory parameters and | ooks at
patients who have levels less than 3.0, 3.0 to 8.0,
or greater than 8.0, conparable azathioprine val ues
on the right, so as | nentioned, for exanple,

t hr onbocyt openi a does becone nodestly hi gher, about
10 percent versus 6 percent, hypertriglyceridema
not nuch different, and total chol esterol not too
much different, elevated creatinines, again since
we do not believe everolinus directly contributes
to the nephrotoxicity, not much different.

The sane anal ysis was done agai n | ooki ng
at sepsis and drug discontinuation and a variety of
things of that nature.

DR. PRCSCHAN: On the topic of

dose-rel ated events, | mean it certainly | ooks from
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your Table 8, CS-8, that pneunpbnia isn't dose
related. | nean it is substantially higher even in
the 1.5 ny.

| worry about whether the therapeutic dose
monitoring is going to do any good for pneunoni a.

DR SOMBERG | amnot sure it would. |If
I could ask Dr. Eisen to conme up and address that,
because | think one of the core issues gets to the
fact that, you know, the population has a |arge
number of side effects that the clinician is trying
to westle with and manage.

I cannot tell you that | would necessarily
expect that to get better. | think the real key
benefit of the therapeutic drug nonitoring will be
to allow us to make sure we have adequate exposure
to everolinmus and allow safe reduction of
cycl osporine, but | think that is a fair statenent.

In ternms of sort of putting pneunpbnia in
perspective, if | could ask Dr. Eisen to coment as
a clinician.

DR EISEN: | don't want to mnim ze

pneunonia as a serious problem but usually, it is
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pneunonia with organismidentified, and
pneunonitis, at least in the heart transplant
experiences, both the anecdotal and in the
Australian study, it did not seemto be a
significant cause this pneunonia w thout an
i dentified organismseened to be a significant
problemin terns of nortality.

I think you have to weigh that against
everything el se and against all the other side
effects. The other thing you have to renenber once
again about this study is that there was
absolutely, | nean all the levels that we see are
retrospective, there was no therapeutic drug
moni toring, and the approach that we woul d use
prospectively would be very different.

DR TEERLINK: If | could just clarify the
| ast statenment that you nmade about fewer MACE
events, do you think it's an appropri ate statenent
to say that there is no real difference between
MACE events between any of the groups at 48 nont hs?

DR. SOMBERG Let ne see if | can say this

as clear as possible. | think recognizing there
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are limtations in how the data were collected,
nunerically, there were fewer MACE events,
believe, in the everolinus-treated patients,
al though this did not reach statistica
significance. 1Is that--

DR TEERLINK: That's an okay one,
al t hough the data that you are showi ng only

i ncl udes--do you have one that includes from

begi nning of therapy to 48 nonths? Could you show

that ?

DR. SOMBERG W sure do. Yes, we have a

backup that shows that. The events in the first

month were sinilar between the groups. MA-13
Hol d on.

[Slide.]

The events that occur in the first nmonth

wer e bal anced across the groups and typically

i nclude perioperative type things. |1 am |l ooking

for the actual nunbers fromday 1 through nonth 48

Just a nonent.

DR TEERLINK: It is Table 5-16 in your

briefing book. Anyway, | don't want to bel abor
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that, but | don't think it is nearly as inpressive.
That is different than the one we have, but okay.
| don't see a mpjor difference there at all, and
woul d be hard pressed to tell a patient that they
could do better froma MACE event with this drug.
DR SOMBERG And | don't want to
overstate those data. | think it is consistent.
DR. TEERLINK: And | amno saying you are
I just wanted to nake that clear
The second thing is, though, as
menti oned before, and we won't bel abor it, but it
| ooks like over a third of the patients aren't
actually foll owed for MACE events by nonth 48, so
there is a major challenge there.
One of the things that we saw in the
primary endpoint is it is clearly driven by the
i ncreased bi opsy-proven graft rejection. So, what
is the down side of that? Well, the down side of
that is you should see nore deaths, nore graft
| oss.
Well, we don't see that here, and granted,

maybe we are not | ooking | ong enough, although we
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are | ooking out 48 nonths and further than that, we
don't see. So, another thing that you could tel
the patient of why is it bad to have graft
rejection, well, you would see that perhaps it
woul d cause wor seni ng angi opat hy, so you woul d say,
wel |, there should be, you will inprove MACE

Vell, we don't see that here either. So
then you say, ah, but we are going to reduce the
nunber of tines that you have to get all those
evil, you know, inmunosuppressive reginmens, so we
will decrease the risk of infections, because all
those things cause that.

So, | was looking for that and hoping to
see that to say, okay, we are going to have sone
benefit that | can go to the patient with here, and
then when | | ook at infection risk, if anything,
and pneunoni as has increased, yeah, it's bal anced
out by CW, but certainly there is no benefit there
in terns of SAs.

So, | amtrying to | ook at the conbination
here of fromthe SAEs, is there sonething that we

are inproving in ternms of bad effects. W aren't
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seeing any inprovenents in terns of good effects
anywhere in this study. Are there any bad clinica
effects that we are actually positively influencing
with this new drug?

DR SOVBERG If | could ask Dr.

Kobashi gawa to conme up and address that, both in
terns of the benefits of reducing rejection, as
well as the potential benefits of reducing CW, and
in putting it in light of managi ng the side

ef fects.

DR. KOBASH GAWA: Cardi ac transpl antation
has i nproved over the decades. W have seen
actually increase in survival, as well. This is a
rat her healthy patient population, first of all,
and when you | ook at--we randoni ze after
transpl ant ati on--when you | ook at the surviva
curves, many of the deaths are occurring early on
in the perioperative phase. |In fact, anywhere
between 5 and 8 percent can actually perish in that
first nmonth, if you will, from perioperative
conplications, and those are the ones we don't

random ze. In fact, we randoni ze patients who can
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take study nedications. So, they are nore of a
heal t hi er type popul ation

I think that is why we are seeing | ess of
t hese conplications that do occur, and perhaps that
is why we see |less of these MACE, too, in these
popul ati ons.

Again, | truly believe, though, statin
therapy has hel ped to attenuate many of these
probl ens that we do see.

Let's take into account the issue of
decreasing rejection per se. The mechani sm of
cardiac allograft vascul opathy is inmune nedi at ed,
and the nore rejections you have, in fact, we have
done studies |ooking at IVUS, as well, |ooking at
snol dering rejections, any type of rejections, mld
and noderate, we find that those rejection episodes
do have increased intinmal thickness, and | think in
the long term nmuch |longer than we are | ooking at
right now, we are going to see a benefit in
survival .

None of these studies are powered to show

survival benefit. |In fact, it would take literally

file:///C)/dummy/1116CARD.TXT (170 of 412) [11/30/2005 1:38:37 PM]



file:///CJ/dummy/1116CARD.TXT

171
more than 1,000 patients to show survival benefit
significantly at the 15 percent mark. W have done
those analyses in all of our studies, and so
don't really think we are going to see that here,
at least not for a |onger period of tinme when you
take into account that, quote "good" patient
popul ation in terns of survival benefit.

But | think we will still, even based on
the I'VUS data and the fact that now 90 percent were
on statins, | think we will see it further out.
Even fromthe Ceveland Clinic data, really, it
took nore than five years to show the curves
di verge, and we just started seeing themdiverge at
45 years. Again, this is pre-statin therapy.

So, | think in the long term decrease in
rejection is a good benefit and it will have
effects later on.

DR HI ATT: | think we should nove on, but
I think the conmittee is struggling a bit with
trying to link those kinds of surrogate
measurenents with these hard outcomes and whet her

we shoul d even be asking for that kind of evidence
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i the context of this kind of trial or not.

DR. HOSENPUD: Could | just make a brief
comment? | guess to follow up on that, again, you
are dealing with a very small study in terms of the
relative world of clinical trials. You are dealing
with a quite variable popul ation. These are not al
the same patients. The intragroup variability is
huge.

So, to try to target the issues that Dr.
Teerlink has brought up are going to be very
difficult when we are constrained with the types of
studies that we can do, so we are forced to | ook at
t hese endpoints as surrogate endpoint and rel ay
themto large registry data showing that if you
have rejection, you have a poor outconme when you
can |l ook at 7,000 patients. When you have inti mal
thi ckeni ng or coronary di sease, by our registry
anal ysis, you are going to di e sooner

So, we are forced to relate the endpoints
that we have to the larger registry data with al
of its flaws to try to nmake sense of this.

DR HI ATT: | think we really are gaining
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a sense of appreciation of that.

DR. NI SSEN: Let me just sort of think out
loud with the conmittee a little bit.

You know, what we are tal king about is a
therapy that perhaps reduces the devel opnent of
transpl ant vascul opat hy, which fundanmental ly tends
to be the late, the dominant |ate cause of
mortality, so it is not unreasonable to expect,
given the fact that we know there is a link, that
there is going to be a significant |ag phase
between a therapy that reduces transplant
vascul opathy and benefits on survival of such a
t her apy.

So, you only really answer that question
by taking several different reginmens and studying
them over an 8- to 10-year period of tine, and what
you are really trying to do for these patients is,
you know, you want to keep themalive for as |ong
as you possibly can, and you want it to be 10 years
or 15 years, and not 5 or 6 or 7, but it is very
hard in this kind of a clinical trial setting to
get there

So, you have to then ask yourself the
question do you accept the transpl ant vascul opat hy

is the domi nant cause of the late loss, later |ack
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of survival

DR. H ATT: Yes, | think we all appreciate
t hat .

Renal Safety and Efficacy Extrapol ation,

Dose Recommendati ons

DR HUNSI CKER: Good norning and thank you
for the opportunity to speak with you. | am Dr.
Hunsi cker. | am Professor of Medicine and Medi ca
Director of Organ Transplantation at the University
of | owa.

[Slide.]

There are four main points that | want to
make with my presentation.

First, use of everolinus, together with
cycl osporine in usual doses, is associated with a
significant reduction in kidney function

Second, this nephrotoxicity is closely
related to the trough |l evels of cyclosporine, but

it is essentially unrelated to the trough |evels of
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everol i nus.

Third, use of everolimus wth reduced-dose
cyclosporine results in calculated creatinine
cl earance levels, which reflects renal function,
simlar to those seen in patients treated with
full -dose cycl osporine and either azathioprine or
mycophenol at e.

Fourth, pharmacodynam ¢ anal yses
denonstrate that everolinmus with cyclosporine, at a
reduced dose after the first nonth, is effective in
preventing cardiac rejection.

[Slide.]

To help orient you to ny discussion, |et
me first present what will be our recomendati ons
about the dosing of everolinmus and cyclosporine in
heart transpl antation

Everol i mus should be used in an initial
dose of 1.5 ng per day in 2 divided doses, but dose
adjusted to achieve target trough levels of 3 to 8
ng/ L.

We recommend traditional target trough

| evel s of cycl osporine 250 to 400 ng/nL for the
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first nonth follow ng transplantation, but
cycl osporine should be used at a reduced and
progressively |l ower dose after the first nonth.

[Slide.]

Now, let me first review with you the
renal safety data fromthe B253 heart st udy.

[Slide.]

This slide presents the data on rena
function in the patients assigned to the three
groups: the two everolinus dose groups in the
bri ghter and darker orange, and the azathioprine
group in blue.

You can see that there is a difference in
the Cockroft-Gault estinated creatinine clearance
over time with significantly |ower creatinine
clearances in the everolinus patients. This
di fference appears early and it persists for the
duration of the study. It is sonewhat reassuring
that it does not diverge further after 12 nonths.

[Slide.]

Because 12 nonths was the end of the fully

bli nded treatnment period, | have chosen to show you
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here the data with respect to that time point. At
the top, you will see that the estimated creatinine
clearance in the patients assigned to azathioprine
was 65 nL/minute, whereas, in the two everolinus
arms, it was 52 mi/mnute, not different for those
in those two groups.

Correspondi ngly, at the bottom the serum
creatinine in the azathioprine arm 1.7 ng/dL was
|l ower than in the two everolinus arnms, 2.1 ng/dL.
Long-term use of everolinus with full-dose
cycl osporine clearly results on average in reduced
renal function.

The inpact of the everolinus/full-dose
cycl osporine regi nen on renal function was
recogni zed in the course of the study and it led to
the renal anendnent which permitted investigators
to reduce cycl ospori ne dose when serum creatini nes
had ri sen.

Thi s anendnment occurred late in the study
and was used after 20 nonths in each case, 21
months in each case. W have conplete results on

relatively few of these patients and we agree that
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no neani ngful concl usi ons can be drawn fromthe
creatinine data foll owi ng these changes.

[Slide.]

Now, to exam ne the renal inpact of
everolimus with the reduced dose of cycl osporine,
let me first review the renal outcones from sone
other trials that Novartis has carried out for
ot her indications.

[Slide.]

This first slide showing the rena
function outcones of everolinus used w thout any
calcineurin inhibitor for the treatnent of
rheumatoid arthritis reminds us that everolinus is
not, in itself, inherently nephrotoxic.

Patients were treated with everolinus for
12 weeks, followed off treatnent for 12 additiona
weeks. You see that there is no difference at al
in any tinme point over the 24 weeks between the
serum creatinines of the patients assigned to
everolimus at 6 ng/day and those of patients
assi gned to pl acebo.

Reduced renal function only occurs when
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everolimus is used with a cal cineurin inhibitor
Thi s suggested that the adverse renal inpact of
everolimus, when used for transplantation, mght be
anmeliorated if the dose of calcineurin inhibitor
wer e reduced.

[Slide.]

This possibility was tested in trials of
ki dney transplantation. This slide shows you the
design of two pairs of studies, B201 and B251, in
whi ch the two doses of everolimnus were conpared
wi th mycophenol ate nofetil together with ful
st andard dose cycl osporine, and two other pairs of
studi es, A2306 and A2307, in which the two doses of
everolimus were used together wi th reduced-dose
cycl ospori ne.

There was no nmycophenolate armin the
|atter two studies, so a direct random zed
conparison of patients treated with everolinus and
reduced-dose cycl osporine and patients treated with
mycophenol ate and full -dose cycl ospori ne cannot be
made, but the patients entered into these two pairs

of studies were similar in nost respects and the
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conparisons informative

[Slide.]

You can see within the dashed Iine box at
the bottomof this slide that patients receiving
everolimus at either dose with reduced-dose
cycl osporine, in the two righthand col ums, had
| evel s of renal function conparable with the
patients taking mycophenolate with full-dose
cycl osporine, the left two colums at the bottom

Per haps nore inportantly, patients taking
everolimus with reduced-dose cycl osporine achi eved
| evel s or creatinine clearance around 65 nL/m nute
that are typical for the well functioning kidney
all ograft.

Ki dney transpl ant doctors universally
recogni zed this as an excellent |evel of kidney
function for a patient on cal ci neurin
i nhi bi tor-based i mmunosuppression. Thus,
everol i mus can be used safely in kidney
transplantation, but that is not today's issue, so
I ask what about renal outcones at varying levels

of everolinus and cycl osporine exposure in the
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heart study.

[Slide.]

This slide shows data fromthe B253 heart
study on the inpact on renal function of different
achi eved | evel s of everolinmus and cycl osporine
exposure.

You have in your briefing books an earlier
version of this graph in which the sane data on
decreases in renal function are nodel ed as |inear
functions of everolims and cycl ospori ne.

We have chosen today to show you these
data in a nore granular way to permt you to
recogni ze directly the variability in the nodel and
to show you the fine structure of the rel ationships
in a non-parametric way.

The quartile of trough everolinus |evels
is given on the X axis, and the quartile of
cycl osporine exposure on the Z axis, while the Y
axi s shows the occurrence of renal dysfunction
defined as the fraction of patients in each
category experiencing a 30 percent or greater

decline of creatinine clearance followi ng the first
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nmont h of treatnment.

Renmenber that sone decline of rena
function is expected with the initiation of any
form of cal ci neurin inhibitor-based
i Munosuppr essi on

You can see that the incidence or rena
dysfunction is higher in the upper two quartiles of
cycl osporine exposure, the back two rows,
irrespective of the |evel of everolinus exposure.

Conversely, the frequency of rena
dysfunction is quite lowin the | ower quartiles of
cycl ospori ne exposure, the front two rows,
especially, in the mddle two everolinmus quartiles
that represent our recomended target range of
everol i mus trough |evels.

It is possible, although not statistically
robust, that the frequency of renal dysfunction is
slightly higher anobng patients in the | owest and
t he highest quartiles, but the optinmum conbi nation
for renal toxicity appears to occur with
reduced-dose cycl osporine at the recommended | evels

for everolinus with the renal event occurring in
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only 15 to 21 percent of patients.

Thus, the sanme pattern of renal safety is
seen anong the cardiac transplant recipients as
anmong the ki dney recipients.

[Slide.]

Now, it woul d be neaningl ess to docunent
the renal safety of the everolinus/reduced-dose
cycl osporine reginen if it were not still effective
in preventing cardiac rejection, so | shall now
revi ew t he pharnacodynani ¢ anal yses of everolinus
and cycl ospori ne exposure on cardiac rejection,
again fromthe B253 heart transpl ant study.

[Slide.]

First, this slide shows the fraction of
patients experiencing a biopsy-proved cardi ac
rejection episode of Grade 3A or greater as a
function of average everolinus trough |evels
wi thout regard to cycl ospori ne dose.

You can see that the rejection rate begins
to drop at 3 to 4 ng/nL. it reaches a m ni mum at
levels of 4 to 5 ng/nL with little or no further
ef fect at higher |evels.

[Slide.]

I ndeed, if we divide patients into groups

achieving levels of 8 ng/nL or higher, the dotted
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line, 3to 8 ng/m., the dashed line, less than 3
ng/ m., the solid orange line, or assigned to
azat hioprine, the blue line, you can see that
superior outcones occurred at levels of 3 to 8
ng/ mL, our reconmended target, whereas, those bel ow
3 ng/nL of everolinus were not different from
azat hi oprine-treated patients. There is no
addi tional benefit fromeverolinus at |evels above
8 ng/ L.

[Slide.]

Now, on this slide, we divide patients
both by | evels of everolinus exposure and | evel of
cycl osporine exposure starting fromday 15, but
then through the end of the trial

Focusing on the two front rows, patients
achi eving | ower than nedian | evels of cycl osporine,
one can see that even with these | ow | evel s of
cycl osporine, achieved everolinus |levels wthin our

recomrended target of 3 to 8 ng/nL, the mddle two
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quartiles, had very lowrejection rates, 4 to 15
percent even with | ow cycl osporine exposure.

[Slide.]

But what about those first 15 days? This
slide shows the incidence of rejection within the
first nmonth in the 3 random zed arns of the study
now on the Z axis at 4 quartiles of cycl osporine
exposure now on the X axis.

You can see that reduction of rejection to
| evel s better than with azathioprine require either
the hi gher dose of everolinus in the second row, or
hi gher achi eved | evel s of cyclosporine at the right
or top quartile in the front row.

[Slide.]

This pattern disappears after the first
nmont h, indeed, after the first 15 days. For al
successi ve periods of the study, very low rejection
rates are seen with everolinus, the lower 1.5
ng/ day dose, the front row, irrespective of
cycl ospori ne exposure.

This slide shows nonths 2 to 3.

[Slide.]

Months 4 to 6.

[Slide.]

Months 7 to 12.
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Thus, after day 15, it appears that
everolimus at a recomrended | evel, together with
reduced-dose cycl osporine, retains its
ef fectiveness in preventing rejection even as it
mnimzes renal toxicity.

The FDA nodeling presented in their
briefing book comes to essentially the sane
concl usi on.

[Slide.]

Now, with the above as background,
should Iike to explain our specific recomendations
for the safe and effective use of cyclosporine in
conbi nation with everolinus for prevention of
cardiac rejection.

This slide shows for periods of 2 to 3, 4
to 6, and 7 to 12 nonths post-transplant, the rates
of rejection for each quartile of cycl osporine
exposure in the different col ored bars.

Consi stent with what | have shown you
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before, the rates of rejection are | ow, and not
clearly related to cycl ospori ne exposure.
Specifically, the results in the |owest quartile at
the | efthand of each group of bars are at | east as
good as those in the upper 3 quartiles.

Thus, we have focused on the | owest
quartile of cycl osporine exposure which provides
excel lent efficacy and the | east nephrotoxicity.
Note that the | evels of cycl osporine exposure at
the bottom of the slide drop over tinme, so that the
boundari es between the quartiles also drop

The nedi an values for the | owest quartile
at these 3 tinme periods were 151, 126, and 95
ng/ L.

To reach our final target reconmendations
for cycl osporine trough |levels, we rounded these
Il evels up to 175, 135, and 100 ng/mL respectively,
being a bit nore conservative in the first few
nmont hs.

[Slide.]

In summary, the conbination of everolinus

wi th standard dose cycl osporine is associated with
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reduced renal function conpared with cycl osporine
with either azathioprine or mycophenol at e.

But reduced-dose cycl osporine with either
dose of everolimus is associated with excellent
renal outcomes, simlar to those with full-dose
cycl osporine in either azathioprine or
mycophenol at e.

The use of everolimus with | ower doses or
cyclosporine after nonth 1 is equally effective in
preventing cardiac rejection.

[Slide.]

In conclusion, renal toxicity is primarily
associ ated with the bl ood | evel s of cycl ospori ne,
whereas, anti-rejection efficacy is primarily
associ ated with bl ood | evels of everolinus.

It is possible to dose these agents so as
to avoid renal toxicity and maintain anti-rejection
efficacy.

Therefore, in the hands of transpl ant
experts, the use of everolinus as we have
recomended is effective in cardiac transplantation

and is safe with respect to the effects on the
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ki dneys.

[Slide.]

I amrepeating now our final dosing
recomrendat i ons.

The initial dose of everolimus is 1.5
ng/ day.

W reconmend the use of everolinus to
achi eve trough concentrations of 3 to 8 ng/nL for
the entire post-transplant period.

As inplied above, therapeutic nonitoring
of everolimus levels is appropriate.

[Slide.]

The recomended target exposure of
cycl osporine in the first nonth is 250 to 400
ng/ L.

Exposure to cycl ospori ne beyond nonth 1
shoul d approxi mate the medi an of the | owest
exposure quartil es observed over tine in Study
B253:

175 ng/m. for the nonths 2 to 3.

135 ng/nL for nonths 4 to 6.

100 ng/ nL. beyond nonth 6.

Thank you for your attention.

DR H ATT: Thank you. | mght not to

everyone it's 11 o' clock. W are supposed to be
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done with our break by now. W have one nore to
go.

But | want to pick up sonme tinme this
afternoon, so | suggest we continue on with these
presentations until we are done, and then we wl|l
take a break

Let me just ask one question then. You
said everolinus is not associated with
nephrotoxicity and cycl osporine clearly is, and
that when they are conbined, all the nephrotoxicity
i s explained by cycl ospori ne.

But the question has cone up in sone other
material, the FDA material, that there is truly an
interacti on between the two drugs. | guess | am
puzzl ed by that, because if you are proposing
t herapeutic drug nmonitoring should just be the
cycl osporine for nephrotoxicity, | don't think so.

Coul d you expl ain the concept of an
i nteraction here?

DR. HUNSI CKER: Yes. Everolinus by itself
is not nephrotoxic. Cyclosporine by itself is
nephrotoxic. But the interaction of everolinus
with calcineurin inhibitors is to reduce the |evels
at which the cal cineurin inhibitors becone

nephrotoxi c, so you see nore nephrotoxicity at
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| ower |evels--let me say that again.

At the same dose of cycl osporine, you get
nmore nephrotoxicity when it is done with everolinus
than without. So, you have to reduce the dose of
cycl osporine to achieve the | evel s of
nephrotoxicity you have seen beforehand.

Now, | would not inply that any reginen
that includes a calcineurin inhibitor will not be
nephrotoxic. | think there is sone nephrotoxicity
in all of these reginens, but you can mnimze that
nephrotoxi city by reducing the cycl osporine |evels,
and you can maintain efficacy.

Now, clearly, we use concentration
moni toring for cycl osporine, everybody does, so
what we are proposing is that you need to use

concentration nonitoring for both cycl osporine
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t hroughout the course of the study at different
| evel s and everolimnus al so.

DR H ATT: Right. So, the question is
what is the role of the everolinus |evels on
cycl osporine toxicity.

DR, HUNSICKER: It is not clear. If you
| ook at the data, it is not clear once you have
everolimus on that higher doses of everolinus are
that much worse than | ower doses of everolinus, so
the real issue here for recomendi ng the | ower
doses of everolimus has to do with the tolerability
in other areas that you have heard from Dr.

Sonber g.

DR. ABERNETHY: If we could go to Slide
CN-11. | amjust trying to understand the nunbers
in the various everolinms exposure groups, so that
we will have some idea of the robustness of those
di stributions.

[Slide.]

DR. HUNSI CKER: This is, over here, the
cycl osporine exposures. That is the actual average

trough levels - less than 180, 180 to 230, 230 to
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280, and greater than 280. The four everolinus
quartiles, less than 4, 4 to 6, 6 to 9, and greater
than 9.

These two, 4 to 6, and 6 to 9, approxinmate
very closely. They are quartiles. They were
di vided by anything, they are just quartiles, but
you see that these two nmedi um ones approxi nate the
recommended | evel s.

DR ABERNETHY: So, you are saying that 25
percent of the group was below 4, and 25 percent of
the group was above 97

DR, HUNSI CKER:  Yes.

DR ABERNETHY: And then that is further
divided by the stratification and cycl osporine
exposure.

DR HUNSI CKER: That's correct.

DR. ABERNETHY: | guess | just feel nore
confortable. N equals over each one of those
boxes.

DR. HUNSI CKER: Well, since they are
quartiles in both directions, you can divide the N

in the study by about 16, and you will be close to
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that. There was about 40 patients in each group
roughly.

DR VENKATARAMANAN: When you | ook at the
i nteracti on between sirolimnmus and cycl osporine, at
| east there is some docunmentation that sirolinus
concentrations are significantly increased--1 am
sorry--cycl ospori ne concentrations are
significantly increased by sirolinus especially in
the kidney tissues.

DR HUNSI CKER: The interrel ationship
between the | evels of--

DR. VENKATARAMANAN:. Conpari ng
sirolinmus/cycl osporine with
everol i mus/cycl osporine, there doesn't appear to be
a interaction, everolinus doesn't significantly
alter cyclosporine clearance. |If at all, it is
only 10 percent difference.

I amtrying to understand the mechani sm
i f you know of any reason why, w thout changi ng any
phar macoki neti cs, we have potentially sone other
nmechani smof this interaction, and would that be
avoi ded by changing the drug |evels.

DR. HUNSI CKER:  You asked two questions,
and | can see Dr. Sonberg up here trying to speak

to you. Let ne give you a first answer, and then
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you can hear from Dr. Sonberg

First of all, the basis for this rena
i mpact of both of the mMfOR inhibitors on toxicity
of both of the calcineurin inhibitor levels is not
understood. It is not explained by blood Ievels.
You can't nmake it go away with blood |l evels. Wat
you can do is show that you can | ower the bl ood
| evel of cyclosporine, and that mninmzes the
nephrotoxicity.

So, | guess the first question is we don't
under stand the nechanism and the second is that it
is not dependent entirely on blood |evels.

Do you want to say sonething at this
poi nt ?

DR. SOMBERG Two brief points. There is
a nodest interaction, such that you can achieve the
same cycl osporine level with about 10 to 20 percent
cycl osporine, but again that tends to wash out in

routine monitoring. W really don't know what
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causes this interaction--excuse me--which causes
the renal insufficiency.

One area that has been | ooked into is the
possibility of altered concentrations within the
tissues, and there is really conflicting evidence -
a salt-depl eted nodel that says yes, other studies
that say no, but | nean | think the short answer is
we really do not understand.

DR TEERLINK: Just to get at | think one
of the points that Darrell was trying to nmake, we
are going to have to nmake sonme decisi ons about how
confident we are about this nodeling in terns of
what recomendations, if any, later on we nake.

So, if you look at Slide CN-20, here, we
have all these nice quartiles divided up by
percent ages and everything, and by back-of -the-hand
calculations type thing, it is |looking like
actually that first yell ow colum represents 1
patient, the orange one is probably 5 patients, the
dar ker orange one--

DR SOMBERG If | could clarify, these
are quartiles, so each group represents 50.

DR. TEERLINK: Fifty patients, but in
terns of the difference between event rate--

DR. HUNSI CKER: Two percent of 50 is only
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DR. TEERLINK: It is 1 patient, you know,
where we are seeing 1 patient versus 5 patients--

DR HUNSI CKER: These are snall nunbers

DR TEERLINK: So, the confidence
intervals in terns of how confident we can be that
we are really seeing that this represents what we
are all looking for, that capital T, Truth.

The N above each of those nunbers, as
Darrell was saying here, is helpful and | think
needs to be renenbered.

DR HUNSI CKER: There are two things that
you can say. First of all, this is BPAR this is
the rejection rate of Iess than 10 percent. You
renenber in the study, the good outcone was 30
percent. So, this is very good outcones.

We are not arguing that these are
different. W are arguing only that they are all

very low and that there is no evidence that the
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| owest quartile of cyclosporine is any | ess good
than anything else. That is all we are arguing.

Second, with respect to the question of
how confident are we that this is going to
represent the truth beyond here, there are really
three sources of information we come on.

The first is the precedent in the rest of
what we understand about cal ci neurin inhibitor and
MIOR i nteractions. In the area of nephrology, it
is well recognized that if you maintain an adequate
MIOR | evel in the case of sirolinus, that the
calcineurin inhibitor |evel, whichever one you are
usi ng, becones relatively irrelevant and you can
| ower the dose and reduce renal toxicity. This is
entirely consistent with that.

The second is the evidence, not fromthis
trial, but now fromthe renal trials, if you wll
put up--renenber | have shown you in the two rena
trials--it's the one that we said | woul d probably
need.

[Slide.]

If you look in the renal trials, these are
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the renal trials, which, in fact, we used

everolimus--this is the royal "we" | amtalking
about--we use this pretty much exactly as we have
descri bed.

I have al ready shown you the renal safety
in that group of patients, it was very good. What
you see here in efficacy again, that if you | ook at
bi opsy, acute rejection episode, in everolinus in
these two groups, the biopsy-proven acute rejection
epi sodes were smaller or equal to what they were in
the mycophenol ate with full dose, so the efficacy
is retained and the safety is retained.

In the renal trials in which we are using
this, in fact, the way we have tal ked about, with
concentration nonitoring.

The third piece of evidence cones fromthe
earliest data that we have fromthe postnarketing
stuff of everolinmus in Europe for cardiac
transplantati on, we have, for instance, a report
that was presented at the | SHLT neeting this past
spring of 30 patients who were treated pretty nuch

exactly as we have described here, 30 patients in
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whom rejection rates were 10 percent, and there was
no evi dence of renal toxicity.

So, if you put all of these things
together, the burden of the data strongly suggests
that what you see in this nodeling is going to be
refl ected when we use this in manufacturing, when
we get to the full release of this for cardiac
transpl ant ati on.

DR PROSCHAN: Just related to your
earlier point about the small sanple size, | did
just a back-of -the-envel ope cal cul ation, and | get
that when you are seeing an event rate of 10
percent, and about 40 people in each quartile, it
is about 0.09, plus or mnus 0.09 if you tried to
do a confidence interval

DR. HUNSI CKER: Sure, but again, renenber
that what we are starting fromis a rejection rate
of 30 percent in the good group when we |ook at it,
so | mean however you cut it, these are good
out cones

DR PROSCHAN: Right. | amjust talking

about trying to conpare the different bars to each
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ot her.

DR. HUNSICKER: Ch, | don't think the
different bars on Slide CN-20 are significantly
different.

DR. H ATT: David, and then | think we
should go on to the | ast presentation

DR. DeMETS: One of the chall enges of dose
outconme nodeling is to try and understand which
conmes first. In other words, you can inmgi ne that
sonmet hing is going on and the dose is nodified,
therefore, you would see a | ower trough level or a
serum val ue, and therefore, it |ooks as
t hough--which is cause and which is effect.

So, there is lots of exanples where we
have gone down the wong pathway. | amtrying to
under st and how t hat i npacts--

DR. HUNSI CKER: You are absolutely right,
Dr. DeMets, and therefore you could not nake the
argunent that the causation was going fromthe
dosing to the effect in the cardiac study that I
presented to you, but in the renal study, it was

the other way around, and in the postnarketing
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experience, it's the other way around.

DR. H ATT: | amsorry, but the consensus
nowis to take a break. So, let's do about a 10-
to 15-m nute break

[ Break. ]

DR H ATT: One thing that wasn't
di scussed in the real toxicity issue was the early
versus late toxicities. Sonme of the questions that
I guess can't be answered by the current data,
because therapeutic drug nonitoring really kind of
occurred as a late event, is to whether the late
reductions in creatinine clearance would have ever
been nodifiabl e had drug nonitoring been
instituted.

DR HUNSI CKER: We don't know the answer
to that fromthis study for the reasons that you
have said, however, there are parallel data. Don't
bot her to I ook, there is nothing you are going to
be able to find.

If you consider the Johnson study of
sirolimus, which is a congener, in kidney

transplantation, they, in that study, randonized
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patients to cyclosporine and sirolinmus, and then at
3 mont hs, the cycl osporine was either continued or
removed.

In the patients who were on the
sirolinmus-only arm there was a substantia
increase in clearance subsequently, so that it
appears that at |least after 3 nonths of
cycl osporine therapy, you can have substanti al
increase in renal function once you take away the
cal ci neurin inhibitor.

Now, whet her that gives you a total answer
for this, I amnot sure, but at least it is the
best answer | can give you at the nmonent. That is
to say | believe that at |east sonme fraction, well,
50 percent of cyclosporine is associated with
stabilization of renal function. | think that is a
little different.

DR H ATT: | guess if you played out a
t hought experinment and you did the therapeutic drug
moni toring, and used, you know, those curves on
creatinine clearance with the 2 doses goi ng down

and the conparator staying the sane, if that
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out come wasn't changed at all, how would you fee
about the safety of this drug?

DR. HUNSI CKER: There are a coupl e of
things to be said. First of all, if there were no
further drop in creatinine clearance or if the
renal function did, in fact, stabilize forever, it
becones fairly irrelevant conpared to the benefits
that you have seen fromthe cardiac point of view

What we know for kidney transplants, but
don't know for heart transplants, for obvious
reasons, what is the rate on average of decline of
creatinine clearance over tinme, so | can't tell you
how many years difference, if there is a consistent
decline, that difference in serumcreatinines would
nmean.

DR H ATT: W have all conceded that the
Il ong-termevents that we really care about--

DR. HUNSI CKER: Are cardiac

DR H ATT: Are cardiac and that the IVUS
data may be associated with inprovenent, we woul d
never expect this database to show us that kind of

i nprovenent. To be consistent with that |ogic,
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woul dn't you al so have to say we don't know how
many end stage renal di sease patients are going to
occur, because if the creatinine clearance is
stabilized, | agree with you

DR. HUNSI CKER: W do know that, as you
have seen sonebody el se present, | don't renenber
whi ch one of you, that it was something like 7 to 8
years, Qo |ooked at this and found that perhaps 15
percent of patients went on to one form or another
of chronic renal disease

I think how you interpret this depends in

| arge nmeasure on how you value the IVUS data. | am
a nephrol ogist, | amnot a kidney doctor, but Iet
me answer this if I might. 1 amnot unconmonly

asked by ny col | eagues whet her sonmebody can do a
dye study and the patient has got rena
insufficiency, and | said, well, it depends upon
what you are trying to do. |If you are trying to
save his heart, go ahead and do it and we will pick
up the pieces, because the fact is kidneys al nost
never work well when the heart has stopped beati ng.

So, the heart obviously trunps. So, if
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you think that there is a benefit in the likely

| ong-term out cone based on the IVUS, then, really,

that trunps everything el se

DR PICKERING | would just like to ask

about the bl ood sanples on which all these anal yses

were based. This was before--

DR. HUNSI CKER: Before di sconti nuati on

DR. PICKERING --therapeutic drug

nmoni t ori ng.

DR. HUNSI CKER: There was no therapeutic

drug nonitoring for everolinus in this study.

DR PICKERING Right, but you showed a
|l ot of everolinmus drug levels. These were taken

t hroughout the course of the study, but blinded?

DR HUNSI CKER: Yes, and anal yzed.

DR. PICKERING How many sanpl es per
patient are we tal king about?

DR. HUNSI CKER: How many sanpl es per

pati ent were done?

DR. SOMBERG Let me ask John Kovari k

phar macoki neticist, to address that, because

not know that number off the top of ny head.

DR KOVARI K: John Kovarik fromdinica

Phar macol ogy, Novartis. Usually, in the first

mont h, we got 4 sanpl es about once per week, and
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then at nonth 3, 6, 9, 12, 15, 24. So, if a
patient stayed in the trial for 2 years, there was
between 10 to 13 sanpl es.

DR MANNON: Dr. Hunsicker, | have a
coupl e of questions. | think that the committee is
sort of struggling with the extent and the inpact
of what this reduction is renal function is. So,
maybe from a practical perspective, did any of
these patients that had significant drops in G-R
undergo a biopsy? | nmean it wasn't required by the
protocol, but was there any clinical information
gathered on those patients in the extent of biopsy
data or proteinuria that you are aware of ?

DR. HUNSI CKER: Do you nean ki dney
bi opsi es?

DR MANNON: Ki dney biopsies in this
trial.

DR. HUNSICKER: | think that is quite

variable. | would have to ask the Pls how often
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native ki dney biopsies were done in the patients
wi th dysfunction.

NOVARTI S REPRESENTATIVE: | am not aware
of any.

DR. MANNON: Not at all

DR. HUNSI CKER: Probably very few.

DR. MANNON: So, | guess it's difficult.
You know, the question is how nuch of this
reversibility after the 20-nmonth anmendnent, when
that took place, whether you woul d expect any
addi tional inprovenment and how severe was this
reduction if you go fromthe baseline.

It is difficult for ne to say in the
absence of significant proteinuria or an ongoi ng
continued decline, if this is significant that they

dropped by that percentage.

DR. HUNSI CKER: W concl uded that the data

that were available for patients who had, in fact,
had a drop in response to the renal amendnment, were
so few and so patchy that it was al nbst inpossible
to interpret them

Again, | mght put it into a different
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way. |If you are taking care of a renal patient,
you m ght consi der stopping the cycl osporine
entirely, right, and put themon a different
regi men.

If you are dealing with a heart
transplant, there is absolutely no precedent for
that. So, the choice, you know, if you ask what do
you do when you see renal insufficiency, as some of
the nmenbers of the panel know, you charge ahead and
you do the best you can.

DR. MANNON: | nmean | can't respond to
what they would do. | think that when you are a
nephrol ogi st on these kinds of patients, you do
have to work up with a conproni se about appropriate
therapy in the context of being concerned about
cardi ac output and such, so | can't conment about
whet her | woul d recommend st oppi ng one of the other
drugs.

DR. SOMBERG If | can suggest, we have an
analysis that | think nmay get to both of your
questions. | will ask Kevin Mange, who is an

epi demi ol ogi st/ nephrol ogi st in our group, to
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explain a | ook at what happened to patients who had
reduction in cyclosporine within the trial. So,
this does not depend on the anendnent, this is
actually looking on the in-trial experience.

DR. MANGE: Good nmorning. | amDr. Kevin
Mange from Novartis. | ama
nephr ol ogi st/ epi dem ol ogi st and an adj unct schol ar
at the University of Pennsyl vania School of
Medi ci ne.

[Slide.]

To answer this question here, we focused
on the first year post-transplant, a tinme during
the trial when study treatnent assignnent we
bl i nded and al so when the protocol itself allowed
for cycl osporine reduction to occur

We focused on cycl osporine reduction at a
m ni mum of 50 percent anytime throughout the first
year. Using an anal ytical procedure called

"repeat ed neasures anal ysis," what we did was we
compared the rate of change of creatinine clearance
prior to that cyclosporine reduction and the rate

of change of creatinine clearance after
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cycl osporine reduction within patients.

One can see here that in a third of the
patients, again during the first year, the
cycl osporine reduction was conpared to, as a
reference, was the trough | evel at the end of the
first nonth, so 50 percent reduction referring to
the trough | evel of cyclosporine at the end of the
first nonth.

One can see here that for all three
groups, there was deterioration of renal function
al beit larger in the everolinus groups, however,
after the cycl osporine was reduced, for the Inuran
group, as well as the everolinus group 1.5, there
was no further change in renal dysfunction through
the end of the 12th nonth.

DR. H ATT: | renmenber seeing that data.
I think that is actually hel pful in support of the
concept that TDM woul d actual ly preserve rena
functi on.

DR. MANGE: And it goes to the fact that
there is reversibility here. Renal function is, as

Dr. Hunsi cker said, and others have said, that
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there is an acute effect here that is very much
reversibl e.

DR KASKEL: | would just like to nake a
comrent about the measurenent of renal function
We are using the best estimate that is available in
the outpatient setting, but for sone studies, it
m ght behoove investigators to think about doing a
nmor e sophi sticated nmeasurenent at different points
intime, i.e., the lohexol infusion or conparing
this to cystatin C neasurenents.

DR. ABERNETHY: Just a point of
clarification. You said "reversibility." Unless
amreading that slide wong, it is sinply stopping
the rate of decline.

DR. MANGE: | would agree with that.

DR. HI ATT: Are there any other questions
about renal toxicity?

If not, why don't we go to the | ast
present ati on.

Benefit/Ri sk Assessnent

DR EISEN. | amDr. Howard Eisen still.

[Slide.]

I would like to turn our focus nowto a
di scussion of benefit/risk in the context of the

unnet need and the avail abl e agents and the data
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whi ch you have seen today.

As the FDA has noted in their briefing
materials, the toxic effects of immunosuppressants
may be acceptable in order to decrease rejection
rates and inprove patient and graft survival
However, toxicity is not acceptable if it exceeds
t he supposed benefits, i.e., rejection-free patient
and graft survival

I amin agreenent and | believe that the
heart transplant comunity is also in agreenent
with this position.

[Slide.]

There remai n, as you have heard,
significant unnet medi cal needs in heart
transplantation, specifically, acute rejection and
cardiac allograft vascul opathy. As you have al so
heard, only cycl osporine and mycophenol ate nofeti
are approved in heart transplantation

Azat hi oprine, as we know, was the first
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wi del y avail abl e adj unct used in heart
transplantati on. Mcophenol ate nofetil gained
approval based on non-inferior efficacy relative to
azat hi opri ne.

As Dr. Barr had nentioned, sirolimnms and
tacrolinmus are increasingly being used, but they
are being used off |abel and without gui dance on
how t hey shoul d be used and on their safety. To be
honest with you, sonmetines they are being used in
desperati on.

In fact, there has been no new chenica
entity approved for heart transplantation since
1998. Everolinus is the first drug in the
proliferation signal inhibitor nifOR class for which
there are extensive data denonstrating its efficacy
in heart transplantation

In addition, the safety of everolinus has
been extensively docunmented. Finally, everolinus
is the first adjunct in which efficacy has been

unequi vocal |y denonstrated relative to an active

conpar at or.

[Slide.]

It is inportant to renmenber that the use
of all imunosuppressive agents evol ves over tine.

Therefore, Novartis has indicated their comm tment
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to further refine the everolinus reginen.

Thi s includes conducting a post-approval
commitnent trial in Europe. This is a
concentration-controlled study in heart
transplantation, and we will conpare
trough-control |l ed everolinus dosed to 3 to 8 ng/ni,
admi ni stered together with tapering cyclosporine to
50 to 100 ng/mL by nmonth 7 versus a conparator arm
of 3 grams of nycophenol ate nofetil adm nistered
with standard or full-dose cycl ospori ne.

The primary endpoint of this trial is
renal function at 6 nonths, and the secondary
endpoints are acute rejection of ISHLT Grade 3A or
greater rejection at 6 months and 12 nont hs.

The study will enroll 176 patients through
March 2006, and the results of the 12-nmonth
anal ysis are anticipated in the second quarter of
2007.

[Slide.]

In addition, a large, predomnantly U S
study of 630 heart transplant patients is starting
this month. This study will conpare two
concentration-controlled everolinus dose ranges of
3to8ng/nL and 6 to 12 ng/nL adm nistered with

tapering of cyclosporine to 50 to 100 ng/nL by
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month 7 versus a conparator arm of MVF and
full -dose cycl ospori ne.

The primary endpoint is the same conposite
endpoint at 12 nmonths that was studied in B253, and
the secondary endpoints include renal function and
I VUS paraneters at 12 nonths

The study will enroll over 24 nonths and
the results of the 1-year analysis are antici pated
no sooner than 2009, but if you think about it, the
results of later outcones that may be even nore
inmportant in this patient popul ation won't be
available until well into the next decade.

These studies will provide further data in
the use of everolinus in transplantation, however,
on the basis of the information that you have heard

inthis presentation, | believe that a substantia
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majority of our transplant comunity shares the
opi nion that we have sufficient information to
justify the use of everolinus today as part of
current imunosuppressive therapy.

[Slide.]

Let me summari ze what you have heard
today. Acute rejection accounts for substanti al
morbidity and nortality during the first year after
transpl antation, and actually accounts for
mortality when one gets past the second year after
transplant if one | ooks at the CTRD data that was
shown previ ously.

To sumari ze the results that Dr. Hosenpud
di scussed with you today, everolimus 1.5 nmg and 3.5
nmg doses significantly reduced acute rejection
conpared wi th azat hi opri ne throughout the whole
study peri od.

[Slide.]

The next outcone that we | ooked at was
cardiac allograft vascul opathy. CAVis a major, if
not the mmjor cause of nortality late after

transplantation. It affects approximately half of

file:///C)/dummy/1116CARD.TXT (217 of 412) [11/30/2005 1:38:37 PM]



file:///CJ/dummy/1116CARD.TXT

218
all heart transplant recipients within 5 years of
surgery, and further, there is no recognized
treatment to prevent CAV or to reverse it once it
is established As with other cardiovascul ar
di seases, the goal of treatnent should be
preventi on.

To summari ze the study previously
presented by Dr. Kobashi gawa, both doses of
everolimus significantly reduced the incidence and
severity of cardiac allograft vascul opathy as
defined by intravascul ar ultrasound conpared to
azat hi oprine at 12 and 24 nont hs.

In addition, the incidence of at |east
non-fatal graft-related MACE at 1 to 48 nonths, a
potential outcone of cardiac allograft vascul opathy
was al so significantly lower at least in the | ow
dose everolimnus treatment arm

[Slide.]

One of the potential risks of
i mmunosuppression i s malignancy, however, we
observed a conparabl e inci dence of nalignhancy with

everol i mus conpared with azathioprine. In
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addi tion, although infections occur including
dose-dependent increase in the risk of bacteria
infections, the infections were manageabl e and
there was no increase in deaths anong
everolimnmus-treated patients due to infections.

In contrast, cytonegal ovirus infections
were nore common anong azat hi opri ne-treated
patients than everolimus-treated patients. Tota
triglycerides and chol esterol were increased,
however, the nagnitude of the increase in
triglycerides was nodest and HDL and LDL val ues
were simlar across the treatnent groups.

Further, these |ipid abnornalities were
not associated with an increase in major adverse
cardi ovascul ar events conpared w th azat hi opri ne.

[Slide.]

The renal safety of everolinus and
cycl osporine was anong our prinary concerns during
the trial. There was significantly |ower mean
creatini ne clearance values and hi gher creatinine
| evel s anpbng patients treated with a conbinati on of

everolimus with full-dose cycl osporine, however, no
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further reductions in mean creatinine cl earance was
demonstrated beyond 12 nmonths in particularly with
the | ow dose everolinmus group, indicating that by
and | arge, patients did not experience progressive
renal dysfunction due to this regi nen.

Exposur e-response anal yses denonstr at ed
the critical role of cyclosporine in risk for rena
dysfunction. In contrast, anti-rejection efficacy
is primarily associated with blood | evels of
everolimus. As shown by Dr. Hunsicker, it is
possi ble to dose these agents so as to minimze
renal toxicity and maintain anti-rejection
ef ficacy.

| feel confident that with the informtion
available to us now, and al so the experience of
sonme of our coll eagues in Europe who routinely use
this drug for clinical purposes, and who presented
their experience at the International Society of
Heart and Lung Transpl antati on neeting in 2005, we
could avoid the renal toxicity and maintain the
beneficial effects in terns of prevention of
rejection.

The overall assessnment of benefit-risk can
be further inproved by optim zing everolinus

treatnment through application of therapeutic drug
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nmonitoring. Exposure outcone assessnents suggest a
therapeutic range for everolinus would be expected
to benefit the vast majority of heart transpl ant
patient recipients.

[Slide.]

I ndeed, adjusting whol e bl ood trough
concentrations of everolinmus to a range of 3 to 8
ng/ mL al | ows physicians to ensure adequate
everol i mus exposure and beneficial outcones.

The expose-response anal yses further
support reduci ng cycl ospori ne dosing, allow ng
i mprovenent in renal function, yet maintaining
efficacy, and as Dr. Hunsicker indicated, this is
al ready being done in sonme of the renal transplant
trials.

[Slide.]

So, in conclusion, everolimus has
denonstrated a significant benefit versus

azathioprine in the reduction of acute rejection
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and in the reduction of both the incidence and
severity of allograft vascul opat hy.

These outcomes are known risks for
survival in heart transplantation, and we really
don't have therapies that have effectively
elimnated these, nor have the of f-|abel therapies
that we use so commonly affect these, as well

Everolimus, like all imunosuppressive
therapy used clinically in transplantation, has
significant side effects that are manageabl e by
transpl ant professionals.

G ven the unnet needs in preventing acute
rejection and reducing the incidence and severity
of cardiac allograft vascul opathy, inproved
outcones justify a tradeoff for acceptable risk

I would like to thank the conmittee for
allowing ne to speak and for your attention

Conmittee Questions to Novartis

DR H ATT: Thank you very rmuch.

In the last few mnutes, | would like the
conmittee to recognize that these two trials, the

one that is ongoing in Europe, and the proposed one
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to start up in the US., particularly the second
one, will be topics of discussion around the
questions that we have later in the afternoon

I amwondering if you all have any
questions about them this would be one
opportunity, although there will be others, and
do have a couple of questions. | understand a
non-inferiority design around the European study,
because the prinmary is renal toxicity. | would be
curious what the nmargins are around
non-inferiority.

I was also curious to note that it was a
non-inferiority design for the U S. study, which |
al so agree with, but I amwondering if you could
justify why you selected that.

DR EISEN. Dr. Sonberg

DR. SOMBERG  You are tal king about the
non-inferiority margin in terns of the creatinine
cl earance?

DR. H ATT: That's the first question.
woul d Iike to know what the non-inferiority margin

is for the primary and the U S. study, as well, and
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your thought on why you chose a non-inferiority
design for the U S. study.

DR SOVBERG | believe the creatinine
clearance of 7 nmL per mnute was the bounds for
non-inferiority for the renal study, and 10 percent
is the confidence interval around the conposite
primary endpoint for the U S. study with again the
primary endpoint in the U S study being the
conposite of rejection. That is in agreement with
t he agency.

DR H ATT: And the rationale for
non-inferiority around the U S. study?

DR. SOMBERG. The conparator here is MW
and al though the nodeling suggests and the sanple
size cal cul ati on does expect that numerically,
everolimus would be better. To actually
demonstrate superiority would take an extrenely
| arge nunber of patients, and what we are talking
about with this study, sinmlar to 253, is
essentially 10-plus percent of patients in the U S
will have to be entering into this trial

So, to actually have a superiority design
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woul d take an inordinate nunmber of patients, and
essentially, prolong enrollnent to three years or
maybe even nore.

DR H ATT: Do you think MW m ght
neutralize some of the differences between groups,
as well?

DR SOVBERG That the difference in
ef ficacy may not be as |arge?

DR H ATT: Yes, correct.

DR. SOMBERG That is possible.

DR. H ATT: But, again, | think that all
sounds appropri ate.

Does the committee have any questions?

DR. PICKERING | had a question about the
2411. You say that the everolinus group is going to
have tapers cycl osporine, but that is with
therapeutic drug monitoring, is that right?

DR SOMBERG That is correct. This was a
post - approval commitnent to the French Health
Authority that wanted a study that was consi stent
Wi th--

DR PICKERING But the other group wll
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presumabl y have standard cycl ospori ne, does that
mean they will get a bigger dose, and woul dn't that
sort of predispose themto get nore nephrotoxicity?

DR. SOMBERG | think you bring up an
i mportant issue, which is in transplantation, we
are really tal king about regi mens versus regi nens.
So, the cycl osporine dosing with everolinus is
lower. Wth MW, it is typical or higher, and that
is different, but, in fact, the evidence woul d
suggest you need that degree of cyclosporine with
MW to have acceptable efficacy, so it does become
a conparison of regi mens and regi nens.

DR. EISEN. In essence, also, conparison
of new regimens, the reginens with everolinus to
what essentially has becone one of the standards of
care, which is full-dose cycl osporine with MW

DR. TEERLINK: This is giving you a chance
to al so address one of the earlier questions. In
the 2310 trial, obviously, the thing that is really
going to drive it once again is the biopsy in terns
of the endpoint.

So, one thing | would like you to address
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is can you address the issue of ascertai nnent bias
in the current study in ternms of the biopsies, and
secondly, how are you going to deal with it and
make sure that doesn't drive the study in perhaps
in an inadequate way in 2310

DR SOMBERG Certainly. Let ne answer a
few point and | would also |like Dr. Kobashigawa to
come up and address whether he thinks the way we
ascertain biopsies was reasonably consistent with
practi ce.

Let me just nmention one thing, that |IVUS
is also part of the 2310 study, and one of the
things that is being done in that study, which
agai n woul d not become--when we say the data would
becone available in 2009, an approval woul d be at
the end of that year or 2010.

One of the things we are doing is whether
patients stay on therapy or not, we are going to be
trying to ascertain both all the biopsy infornmation
and the IVUS information. W will attenpt to do it
in an inproved fashion this tine.

I think it is worth--Dr. Ei sen nmay nention
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al so--the difficulty in obtaining some of those
procedures in patients who are no | onger on
treatment froman | RB point of view

Let me get to the issue of ascertainnent
bias that both you and Dr. DeMets tal ked about.
First, if I could show the slide of disposition at
6 months. | think it's OB-27.

[Slide.]

At six nonths, the incidence of dropout,
it was 20 percent in the azathioprine group and 22
percent in the everolinms group, so the nunbers are
qui te conparabl e and higher in the 3 ng group

[Slide.]

If we look at tine to discontinuation,
think that is SM72, we see that the |ines
essentially overlap in terns of tinme to
di sconti nuati on between the azathioprine and 1.5 ng
everol i mus group.

Then, you see these two lines, the
azathioprine in blue, and the everolinmus in yellow,
essentially overl appi ng, and obviously nore
di scontinuations with the 3 ng arm

Then, | believe it's SM 69, and naybe, Dr.
DeMets, this gets nore specifically to your

question, biopsies are missed, and naybe one of the
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clinicians could tal k about the fact that because
of intercurrent illnesses or other issues, a biopsy
may be del ayed conpared to the planned timng, but
if we look at the bottomhalf of this slide, it
i ndi cates nunerically the nunber of biopsies that
were mssed at any given tine.

Again, | would direct you to what |
believe is the npst rel evant conparison, the
azathioprine and the 1.5, so this is patients who
did not have a biopsy at this visit, you know, at
day 7, 14, 28, et cetera, for azathioprine and 1.5.
These are the nunber of patients still alive and in
study whet her they were on drug or not, but
potentially avail able patients.

I think what you see is the nunbers are
nearly identical, and actually identical at the
6-nonth tinme point between azathioprine and
everolimus for patients who did not have a biopsy
at that tine point.

DR. DeMETS: | think the concern | have is
not that the nunbers are the sane, because while
that is interesting, that is not what | am | ooking
for.

The question really is how nany patients

never had one, it is truly unknown. |f you nissed
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a wi ndow, can you catch up next tinme? But the
question is how many just don't show up, because
then it really is unknown.

DR SOVBERG Let ne |l et one of the
clinicians talk about it, but | will make the point
whet her you had rejection or not, the average
nunber of biopsies per patient in the first year
was 12 to 13 in all groups, but if | could ask Dr.
Kobashi gawa to comment on those aspects of
ascertai nment.

DR. KOBASH GAWA:  Just to let you know,
bi opsies are perfornmed by either protocol biopsies
or by patients are related in terns of henpbdynanic
comprom se

The protocol biopsies are quite standard -

once a week for 4 times, every two weeks, and once
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a nonth, et cetera, and that is what we use when we
do all these clinical trials, and that has been
standardi zed fortunately by all involved transplant
centers.

But then you do have patients who have
rejection, and incidentally, rejection was nore so
in the azathioprine group, but what we do is we do
foll owup biopsies two weeks later, so naturally,
you are going to have nore biopsies in patients who
have had rejections, because we will do them nore
frequently just to nmake sure that the biopsy is
showi ng resol ution of rejection

I don't think that there was nore bi opsies
m ssed in the azathioprine group. As you can see,
they are nore or |ess, you know, overall they were
pretty nuch conparable, but if you | ook at
increased rejections in the azathioprine group, it
wi || appear that you are having | ess biopsies in
the everolinus groups, when, in fact, you are
havi ng nore biopsies to follow up, to make sure
that rejection is resol ved.

DR HI ATT: | night charge ahead here.
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apol ogi ze to the agency that their tine is past.
It was at 11 o'clock, and I think it is inmportant
that we hear fromthem and | amjust logistically
thinking that we could potentially take a |unch
break now and start at 12:30, if that would be
f easi bl e.

I think we are going to be able to gain
some time this afternoon, so that we can keep it
all consolidated. Wuld that be all right with you
all? It would be about a 35-mnute |unch

I think we will have tine to cone back and
tal k about these two studies, which | think there
is nore questions that will come up in the
di scussion period later this afternoon

[ Wher eupon, at 11:55 a.m, the proceedi ngs

were recessed, to be resuned at 12:30 p. m]
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AFTERNOON PROCEEDI NGS

[12:30 p. m]

DR H ATT: It looks |Iike everyone has
been great to conme back around 12:30, | appreciate
that very much. |If you are all getting sonewhat
prepared, maybe we can start to get organized for
the FDA presentation.

Food and Drug Adnministration Presentation
Statistical Overview of Study B253

LT TRACY: Now that you are full, | wll
try not to put you to sleep.

[Slide.]

Good afternoon. My nane is LaRee Tracy.

I amthe primary statistical reviewer for the
Certican application for prophylaxis and heart
transpl antati on bei ng di scussed today.

[Slide.]

My presentation will be restricted to the
review findings of Study B253, the single pivotal
Phase 3 study conducted in de novo heart
transpl ant ati on.

I intend to summarize the efficacy results
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whi | e addressing the concerns regardi ng premature
treatment discontinuation, notably those due to
adverse events.

I will briefly sumrari ze observed rena
toxicity and other notable safety events.

Also, | will discuss the secondary
anal ysis of intravascular ultrasound performed in a
subset of Study B253 patients.

Lastly, | will summarize the statistica
concerns associated with the sponsor's
exposur e-response anal yses.

Again, this presentation pertains only to
St udy B253.

[Slide.]

In brief, Study B253 was a pivotal Phase 3
study originally submtted in Decenber of 2002 for
NDA 21-628, as basis for the indication of
prophylaxis in heart transplantation

This study was originally designed as a
24-nmont h doubl e-blind study, but due to safety
concerns, the study was anended at nonth 12 | eading
to treatnent unblinding.

A total of 634 patients were random zed to
receive either everolinus 1.5 ng/day, 3.0 ng/day,

or azathioprine given as 1 to 3 ng/kg/day in
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conbination with full dose cycl osporine and
st eroi ds.

The primary endpoint the conposite to
bi opsy proven acute rejection of |ISHLT Grade 3 or
greater, acute rejection associated with
henodynani ¢ conprom se, patient to graft |oss, or
|l ost to followup, whichever occurred first, was
measured at 6 nonths.

These failure events were al so neasured at
mont hs 12, 24, as secondary anal yses, and alt hough
not specified in the original protocol, patients
were followed for up to 48 nonths

The conparator azathioprine is not FDA
approved, as we have discussed, for heart
transplantation, and therefore the prinmary
obj ective of Study B253 was to denpnstrate
superiority of either everolinmus groups over
azat hi oprine at 6 nonths.

[Slide.]

As summari zed here, the primary endpoint
at 6 nonths, shown in the top row, occurred |ess
frequently in both everolinmus groups conpared to
azathioprine, resulting in a superiority finding.

These differences were solely driven by

the | ower rates of biopsy-proven acute rejection in
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both everolinus groups. No statistically
significant differences were observed in the rates
of acute rejection associated with henodynam c
conprom se, death, or graft |oss, or the conposite
of death and graft |oss, which are endpoints
considered nore severe in this patient popul ation.

Note that the sponsor utilized appropriate
met hods to address for these two pairw se
conparisons, and therefore there is no concern
regarding multiplicity.

[Slide.]

Di fferences observed at nonth 6 continued
t hrough nonth 12, which were again driven by the
| ower incidence of biopsy-proven acute rejection in
both everolinmus groups. Results after 12 nonths

will not be discussed due to changes in the study
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protocol that led to treatment unblinding and a
switch to TDM after all patients had conpl eted
their 12-month visit. Amendnent 3 will be
di scussed, which was the basis for that protoco
change.

[Slide.]

Now, there was a significant rate of
premature treatnent discontinuation throughout this
study. Rates were simlar between the everolinus
1.5 ng group and azathi oprine, however, rates
observed in the everolimus 3.0 ng group were
statistically significantly higher than those in
t he azat hi oprine group.

The primary reason accounting for
approxi mately 50 percent of premature treatnent
di scontinuati on was adverse events. Renal and
urinary disorders were the nost frequent conmon
adverse event, leading to treatnent
di scontinuation, and were consistently higher in
bot h everolinus groups conpared to azathiopri ne.

At 6 and 12 nonths, unsatisfactory

therapeutic effect leading to premature treatnent
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di scontinuation occurred at simlar rates in the
everolimus 1.5 ng group and azathioprine, but |ess
frequently in the everolinus 3.0 group.

[Slide.]

The purpose of this slide is to sumari ze
one sensitivity analysis perfornmed by FDA to
exam ne the effects of the high rates of premature
treatment discontinuation on overall efficacy.

This sensitivity analysis considered
premature treatnent discontinuation as a failure
event among the conposite primary event. This
anal ysis therefore | ooked for the occurrence of
premature treatnent di scontinuation, biopsy-proven
acute rejection, acute rejection associated with
human dynam ¢ conproni se, death, graft |oss, or
|l ost to followup, whichever occurred first.

At 6 nonths, difference between everolinus
1.5 and azathioprine is not statistically
significant. At 12 nonths, both everolinus groups
appear to result in a statistically significantly
| ower rate of efficacy failure.

This analysis is a sensitivity analysis

file:///C)/dummy/1116CARD.TXT (238 of 412) [11/30/2005 1:38:37 PM]



file:///CJ/dummy/1116CARD.TXT

239
only, and not intended to negate the primary
ef ficacy findings of Study B253, but rather to
point to the fact that the statistical significance
bet ween everolinus 1.5 and azathioprine is not
mai nt ai ned.

It is also to point out that the large
nunber and di sproportionate reasons for premature
treatment discontinuation should not be ignored
while interpreting the overall study results.

[Slide.]

To briefly summarize the findings of the
primary efficacy analysis, the primary efficacy
obj ective was achi eved by denonstrating that the
i nci dence of biopsy-proven acute rejection was
statistically significantly Iower in both
everol i mus groups conpared to azat hiopri ne.

The incidence of acute rejection
associ ated with henodynam ¢ conprom se, graft |oss,
patient survival were, however, not statistically
different anmong all three groups.

Treatment di sconti nuation occurred

statistically significantly nore often in the 3 ny
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group conpared to azathioprine, with the mgjority
of the reasons due to adverse events.

The sensitivity anal yses including
treatnent discontinuation led to a |oss of
statistical significance between the everolinmus 1.5
group and azathi oprine at 6 nonths, but does not
negate the protocol specified prinmary anal ysis
findi ngs.

[Slide.]

I will now briefly discuss key findings
fromthe safety review for which Dr. Hernandez will
present next in greater detail.

The protocol specified safety popul ation
consi sted of all random zed patients who received
at |l east 1 dose of treatnment and had at least 1
saf ety observati on.

Two i nportant points should be kept in
mnd while interpreting safety. Firstly, safety
events were reported only in patients still on
treatment or who had just discontinued treatnent
within the | ast 30 days.

An exception to this was for a mninal
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nunber of renal assessnents in sone patients who
were off of treatment, but by and | arge, nost
patients off treatnment were not assessed.

Secondly, the high rates of premature
treatment discontinuation just discussed may | ead
to an underestimation of safety events particularly
in the everolimus 3.0 ng group since again safety
was reported only in patients still on treatnent.

[Slide.]

I will briefly summarize the rena
toxicity that was observed in both everolinus
groups beginning as early as nmonth 3. These graphs
illustrate the early onset of renal toxicity that
persi sted throughout the study.

Shown on the left graph is nmean creatinine
measured in mcronoles per liter, and shown on the
right is creatinine clearance neasured as
mlliliters per mnute using the Cockroft-Gault
formula. Tinme is represented on the X axis, and
everolimus 1.5 is shown in red, the 3.0 ng group is
shown in black, and azathioprine is shown in bl ue.

The graph on the left shows statistically
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significantly greater creatinine values in both
everolimus groups at all post-baseline time points
conpared to azathioprine

Simlarly, creatinine clearance val ues,
shown on the right, were statistically
significantly lower in both everolinus groups
conpared to azathioprine at all post-baseline tine
poi nt s.

Again, it is worth noting that given the
di sproportionate rates of premature treatnent
di scontinuation, it is likely that the |aboratory
measurenents are underestimated or overestinmated
dependi ng on paraneter, especially in the
everolimus 3.0 nmg group, however, this is
specul ation that cannot be tested since data is
only avail able on patients still on treatnment or
who had just recently discontinued treatnent.

[Slide.]

This slide illustrates the percentage of
patients observed with creatinine value greater
than or equal to 2.5 ng/dL, the cutoff indicative
of severe renal failure.

Not e that percentages are not cumul ative
fromtinme point to tine point, but rather reflect

the percentage of patients at the specified tine
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poi nt .

As you can see, the percentage of patients
with severe renal failure in both everolinus groups
is statistically significantly greater than
azathioprine at months 3, 6, 12, 18, and 24.

The percentage of azathi oprine-treated
patients is simlar to that reported in the I SHLT
Thoraci c Registry, which is approximately 7.8
percent at 1 year follow transplantation

[Slide.]

This notable renal toxicity pronpted
protocol anendrment 3, which |led to treatnent
unblinding and switch to TDM for patients still on
assi gned therapy who had notabl e renal inpairnent.

A total of 170 patients, or 58 in
everolimus 1.5, 51 in the 3.0 group, and 61 in the
azat hi oprine group entered this open | abel phase,
and were thus switched to the TDMreginen. O

these, less than half had foll ow up renal val ues
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qualitatively neani ngful conparisons.

[Slide.]

In addition to the persistent rena
toxicity, other notable safety events occurred nore
frequently in both everolinus groups conpared to
azat hi oprine. These included pericardial effusion,
cardi ac tamponade, pneunoni as, and thromnbotic
m cr oangi opat hy.

The incidence of viral infections was
statistically significantly higher in the
azat hi oprine group conpared to everolinus.
Conversely, the incidence of bacterial infections
was statistically significantly higher in both
everol i mus groups conpared to azat hiopri ne.

Changes from baseline in chol esterol and
triglyceride levels were statistically
significantly greater in both everolinus groups
conpared to azat hi opri ne

These findings, albeit not all
statistically significant, should raise concern

given that there was a common trend of increased
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adverse events in both everolinus groups throughout
the study as conpared to azat hi opri ne.

[Slide.]

I will now discuss the intravascul ar
ul trasound secondary analysis. Froma reviewer's
perspective, it appears that the analysis of |VUS
data were exploratory for several reasons

For exanple, conparing IVUS results anong
groups was listed as 1 of 10 secondary objecti ves.
Typically, if a sponsor considers a secondary
obj ective highly inmportant, that objective is
listed as the primary second objective. This one
was |isted as the sixth.

The anal ysis was performed on a subset,
approxi mately one-third of the study popul ation
Al so, there were various analyses stated for nore
than one |1 VUS endpoint and no method to account for
m ssed followup in patients who had an initial
assessnent.

[Slide.]

As previously discussed by the sponsor,

the sponsor's analysis of the incidence of
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al | ograft vascul opathy, defined as an increase of
at least 0.5 mm from baseline in maxi mum i nti mal
t hi ckness suggests a | ower incidence in both
everol i mus groups conpared to azathioprine at 12
mont hs. These results are shown in the first row
of the table.

The purpose of the remaining rows is to
hi ghlight two sensitivity anal yses performed by the
sponsor and submtted as part of the pre-Advisory
Conmi ttee packet, which attenpted to account for
m ssi ng dat a.

The first, perforned in the popul ation of
all patients who had an initial |VUS assessnent
within the first 6 weeks follow ng transpl antati on,
imputing failure for patients who had a m ssed
12-week assessnent, shows a | ack of significant
di fference between either everolinus group and
azathioprine in the incidence of allograft
vascul opathy. This is shown in the second row.

Simlarly, when the popul ation is defined
as all patients who had an initial and a 12-nonth

assessnent plus those who had nissed their 12-nonth
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assessnent due to renal dysfunction, again, no
di fference between treatment groups is shown. This
is reflected in the third row.

[Slide.]

To summari ze these findings, they suggest
a positive trend favoring everolimnmus in reducing
coronary artery thickening conpared to
azat hi oprine, but that these results should not be
considered definitive for the foll owi ng reasons

These results are based only on a subset
of patients who were selected at 12 nmonths into the
study, which could introduce bias. Also, treatnent
tolerability or renal inpairnment was a nmjor reason
for patients not having |IVUS, which again can
i ntroduce bi as.

The ongoi ng issue of premature treatnent
di scontinuation, particularly the disproportionate
rates and reasons causes concern.

Additionally, the influence of statins on
these vari abl es cannot be fully determ ned due to
the limtations in data collection. Specifically,

only statin drug, the nane of the drug is reported
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attenpts to optimze therapy. This could add
potential bias, as well, given that nore patients
in the everolinmus groups had increased |ipids,
therefore, potentially requiring nore statins.

[Slide.]

Lastly, and nost inportantly, is that
there was no overall benefit in the rate of
survival in the IVUS subgroup, nor in the overal
study popul ati on.

The nonth 48 overall survival rates were
simlar between treatnment groups - 15.3 percent in
the everolinus 1.5, 16.1 percent in everolinus 3.0,
and azathioprine had a nortality rate of 14
percent .

Forty-eight nmonth survival rates in the
I VUS subgroup were 4.3 in both everolinmus groups
and 2.8 in azathioprine.

So, in conclusion, patients treated with
everolimus seened to have |l ess coronary artery
t hi ckening conpared to azathioprine, but that these
results should not be considered definitive.

[Slide.]

Due to unacceptable renal toxicity known

to be due to the use of everolimus with full dose
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cycl osporine, the sponsor attenpted to nodel nore
appropri ate regi mens usi ng whol e bl ood everolinus
and cycl osporine levels that were obtained during
the first six months of Study B253.

The objective was to nodel a regimen that
woul d al | ow cycl osporine reduction while
mai nt ai ni ng adequate efficacy. It is not ny
obj ective to discuss the nethodol ogy used, nor the
concl usi ons drawn, but rather to address sone
general statistical concerns when considering
exposure-response results as definitive proof of
safety and efficacy.

Firstly, and perhaps nost inportantly is
the issue regarding | oss of original treatnent
random zation in these retrospective anal yses
Specifically, due to patient regrouping as a
function of measured whol e bl ood drug
concentrations, the original random zation of B253
is no |onger preserved.

This is of concern given that neasured
concentration | evels are dependent on nultiple
vari abl es nmeasured during the study or not neasured
during the study.

Al so, the disproportionate rates of

premature treatnent discontinuation observed in the
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everolimus 3.0 ng group coul d bias outcones being
measured in these exposure-response nodel s.

[Slide.]

Additionally, these nodels are linited due
to their inability to predict both safety and
ef ficacy outcones during the first nonth foll ow
transplantation, a period of tine crucial for
long-term norbidity and survival

Specifically, these nbdels do not
definitively predict how | ow cycl osporine |evels
can be titrated downward wi t hout precipitating
acute rejection. These anal yses are further
burdened by sparse PK sanpling as specified in the
study protocol

So, in other words, the protocol's linmted

assessnents after nonth 3 led to insufficient
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amounts of data for nodeling purposes

There is also the concern that the
sel ected concentration ranges nay be subjective and
bi ased due to the estimation and cal cul ati on of
average concentration val ues, nissed concentration
measur enents near events of interest, infrequent
concentration sanpling and unequal spaci ng between
sampl i ngs are data neasuring concerns.

There is also the concern of potential
bi as associated with which nethod was used to
estimate average concentration, i.e., the
arithnetic nean, the geonetric nmean, or the tine
aver age nean.

Consi derabl e variability exists in the
measur ed concentrations, as well.

Lastly, these nodels only nodel rena
toxicity and fail to nodel other notable safety
events, and are limted by only what was observed
in Study B253, and therefore cannot predict what
may have occurred with the nodified reginmen.
Specifically, these nbdels cannot predict what new

toxicities may occur with an increased everolinus
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exposure or a decreased cycl ospori ne exposure.

[Slide.]

I n concl usion, the FDA review of Study
B253 with a confirmatory study in heart
transplantation for the Certican NDA found that
fi xed doses of everolimnus, when given the full dose
cycl osporine and steroids, were superior to
azathioprine with full dose cycl osporine reginen in
reducing the rate of biopsy-proven acute rejection
at months 6 and 12 fol |l owi ng transpl antati on.

This study al so showed that there was no
difference in incidence of patient or graft
survival or acute rejection associated with
henodynani ¢ conprom se between random zed treat nent
groups. Disproportionate rates of premature
treatnment discontinuation were observed throughout
Study B253 with statistically significantly nore
occurring in the everolinmus 3.0 ng group

The primary reason for premature treatnent
di sconti nuati on was adverse events.

[Slide.]

Study B253 al so denpnstrated unacceptabl e
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safety including renal toxicity associated with
fixed doses of everolimus given in conbination with
full dose cycl osporine, which occurred as early as
month 3 and continued throughout the study, which
led to a nodified reginen.

The secondary anal ysis of intravascul ar
ul trasound, which neasured coronary artery intinal
t hi ckness, showed prom sing trends favoring
everol i mus, however, these results cannot be
considered definitive due to potentially biased
patient selection and disproportionate rates of
premature treatnent discontinuation

Study B253 did not denmpnstrate that the
fixed doses of everolinus, when given with ful
dose cycl osporine, are both safe and effective in a
heart transpl antation

[Slide.]

In addition, the sponsor's
exposur e-response anal yses are trenmendously usefu
as hypot heses generating, however, they are not
hypot hesi s testing.

To denonstrate safety and efficacy of the
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nmodel -derived reginens, it is essential that these
regi nens are prospectively tested in a future Phase
3 trial to confirmefficacy and safety.

Also, it is inportant to study the
clinical feasibility of such regimens to determ ne
if target concentrations are indeed attainable and
sust ai nabl e.

Thi s concludes my presentation. Thank you
for your attention.

DR HI ATT: Thank you. W will take sone
questi ons.

DR NI SSEN: | wonder if the statistica
group at the FDA did any other sensitivity
anal yses. As you | amsure heard earlier, | just
don't like doing a sensitivity analysis based upon
what is a secondary rather than a prinmary endpoint.

I just don't think that this particul ar
sensitivity analysis is an appropriate one. So,
wonder if you guys have explored that at all

LT TRACY: Again, it is due to the issue
with the data being continuous and how do you

i mpute those data, what do you inpute for patients
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who had m ssing val ues, and we are | ooking at nean
val ues.

So, no, we did not do any additiona
sensitivity anal yses. Again, we considered that
endpoi nt as a secondary one.

DR ABERNETHY: | would ask | guess
anyone, but obviously, this anmendnent that occurred
was a big deal, so | would Iike sone understandi ng
as to the drivers of that. Ws that a DSMB
directive? How did that come about, because it
strikes me that there were two possibilities when
one had those sort of findings.

One was to stop the study and the ot her
one was to try to rescue whatever was possible.

LT TRACY: | will answer fromwhat | have
| earned fromthe review, and if the sponsor wants
to add to it, they can. It was driven basically by
DSMB findings. They recomended that the reginmen
be nodified and at the tine it was near the
12-month period neani ng at the point where nost
patients had reached their 12-nonth assessnent.

DR. SOMBERG | think the timng Ms. Tracy
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described is accurate. The DSMB noted an imbal ance
in SAEs of renal function pretty nuch at the same
time we were getting the 12-nonth dataset and
agreed that for patient safety, the amendnent
shoul d take pl ace.

They felt the study did not need to be
stopped, but that this nodification was reasonabl e.

DR PICKERING | ama bit confused
Earlier this norning you said, sonebody said that
85 percent of patients had conpleted their two-year
peri od when amendnent 3 actually cane into being,
is that right?

DR SOVBERG That is correct. The
enrollment in the study was quite on, and then from
the time that the decision was nmade that we have to
amend it to the tinme the anmendnent was witten, and
then accepted or approved at the various
institutional IRBs, that tinme period allowed 21
mont hs to have passed at a mininum Eighty-five
percent of patients had 24 nmonth foll owup by the
tinme the anendnment was enact ed.

DR PICKERING So, the 170 patients,
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mean it was only a relatively brief period in the
trial, is that right?

DR. SOMBERG The 170 patients are those
who actually chose to enter into the amendnent,
recalling that to enter into an anendnent a few
years after followup, nmeans coming to a center
more often, | think in nany cases the clinician had
al ready | owered the cycl ospori ne when the rena
function was satisfactory.

So, again, it was 170 patients who entered
into the anmendnment, a m ni mum of 21 nonths after
they started the study.

DR. NI SSEN. W heard fromthe sponsor
some anal yses related to this reduced cycl osporine
dose reginen and renal toxicity from other studies.
Were any of those subnmitted to the agency for
revi ew?

LT TRACY: The data that the sponsor
presented, the kidney data, that was presented to
the FDA. W did reviewthat. | have slides to
di scuss some of the concerns we have with that,

mai nl y being the concern regardi ng across-organ
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comnpari sons.

It is my understanding, and certainly the
clinical group could add to this, that concl usions
drawn from one organ cannot necessarily be
extrapol ated to another organ, and additionally,
there were across-study conpari sons perfornmed using
those data, the uncontrolled data which used the
TDM regi men study in the kidney were conpared with
the original studies in the kidney that were
controll ed using the MVF regi nen.

There were multiple concerns with that
data, but, yes, the sponsor did present that data
to us in the amendnent.

DR. NISSEN. But isn't it the same organ?
I nmean we are tal king about renal safety, right?

LT TRACY: | would defer the rest of that
to our clinical experts.

DR NISSEN. | amtrying to nake sure, |
amtrying to deci de how nuch wei ght we shoul d put
on the TDM data that we heard, and the question is
obviously if the issue is renal safety, and if we

have anot her study albeit with a different
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popul ation, but is it informative about, you know,
what the TDM regi men would | ook Iike froma rena
safety point of view, and | am kind of thinking
that it is, but | would like to hear other
per specti ves.

DR TEERLINK: | think the point that is
bei ng made is that while you can perhaps
extrapolate in ternms of the renal toxicity, you
then | ose your ability to interpret how those
changes affect your ability to prevent cardiac
rejection, and that's the across-organ conpari son
that, sure, you can |look at the safety issue, but
then you | ose the efficacy conparison, and that is
the chal l enge here, and we all have to kind of be
confortable with how we are going to extrapol ate or
if we are going to extrapol ate that.

LT TRACY: That's true and also it is
inmportant to note that the two studies that used
concentration control with everolinus with reduced
cycl osporine in kidney, the A2306 and A2307
studi es, those were uncontrolled studies, so in

order for the sponsor to draw sone sort of
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conparative concl usions, they then subnitted data
that did across-study conparisons |ooking at the
original kidney studies, the B251 and B201, and
used the conparator armthere, the MVF arm

We have rai sed several concerns regarding
those anal yses particularly the concern regarding
across-study conpari sons whereby the use of
across-study comparisons should only be done in
situations where there are no other data avail able
or in cases where the designs are so simlar and
the patient population is so simlar, but rarely
that's the case

As you can see here, the donor and
reci pi ent baseline characteristics were quite
di fferent between studies. The percentage of tota
living donors in the original B251 kidney study was
much greater than anong the concentration
controll ed studies, as well as the percentage of
bl ack patients in that study was greater

I al so have data showi ng there were
di fferences between the studies or anong the

studies regarding the risk factors for
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cardi ovascul ar di sease. Modre obese patients were
observed in the B251 study than in the two
concentration-control |l ed studies.

D abetes was nore frequent. | nean the
darker gray colum illustrates the cases where
there were inbal ances in baseline characteristics
or conorbidities.

So, our conclusion, those anal yses were
| ooked at by the agency, but certainly not
consi dered definitive

DR. CAVAILLE-COLL: | would like to
clarify alittle bit about the extrapolation from
the kidney information into the heart
transplantation. | think that there are severa
points. One of them when we are | ooking at the
effect of the toxicity of an inmunosuppressive
regi men on renal function in kidney
transplantation, we also have to factor in the
contribution of rejection, too.

If you go to a cycl osporine-sparing
regi men, and you have an epi sode of rejection, you

have | ost a | arge amount of function. So, | think
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the issues there are a little bit different.

The ot her things that we have numerous
exanpl es now where the safety and efficacy of a
reginmen in one organ has not panned out in another
I mean | think it's notable that for this class of
drugs, the nTOR inhi bitor Rapanune has a bl ack box
war ni ng about the problens in liver transplantation
and lung transplantation, and there al so have been
experiences with other drugs that have been shown
to be safe and effective in one organ, but then
have been associated with increased toxicities or
deat hs due to infection.

So, the two issues are | ooking at rena
function in kidney transplantation is nore conpl ex
because that is the organ of target. The other
thing is that there are just too numerous exanpl es
that the safety and efficacy of a regimen in one
type of organ doesn't necessarily predict it in
anot her.

DR. H ATT: You nentioned feasibility of
therapeutic drug nonitoring, and | al so noted that

about half the patients were unsuccessful neeting
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the exact proposed criteria for that, and did you
play with that percentage, if it were to increase
to 75 percent? | think you said 25 percent were
successfully nonitored, what that would have done
to the real toxicity using the nodels that were
proposed?

LT TRACY: | personally did not do any of
the nmodeling. The clinical pharmacol ogists and the
pharmaconetricians did all the nodeling, and there
will be a presentation next regarding that.

Per haps you coul d ask themthat questi on.

DR PROSCHAN: You showed the 48-nonth
mortality. In fairness to Novartis, you would
really have to have a whopping effect to see a
significant difference in nortality. On the other
hand, 48-nmonth MACE results, nmaybe you woul dn't
have to see, | mean because that event rate is much
hi gher, and | amwondering if you have that.

I think we saw the rate at earlier tinmes.

LT TRACY: Do | have the 48-nonth MACE
data? No, | do not.

DR PROSCHAN: W saw 48 nont hs?

LT TRACY: The sponsors, did they present
48 nmonths or 24 nonths?

DR. PROSCHAN: | thought it was 24 what
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t hey showed.

DR TEERLINK: You had nentioned that the
IVUS data was 1 of 10 secondary anal yses and it was
No. 6 on the list. Now, obviously, this committee
has dealt with secondary endpoints in multiple
di fferent ways and things.

Was there any indication to give us
gui dance in ternms of howto weight this as a
secondary endpoint at all, or should we just ignore
it? Froma statistical standpoint, is there any
justification to look at it statistically fromthe
trial design?

LT TRACY: That's a tough question,
because | do believe that there are trends favoring
everolimus in decreasing the intimal thickness.

DR. TEERLI NK: But when you do 10
different statistical tests--

LT TRACY: In the npbst rigorous case, no,

because you woul d have to nmake several adjustnents,
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you woul d have to nmake several adjustnents for the
mul ti pl e endpoi nts that were observed, but
certainly if there was a secondary findi ng of
survival benefit, then that w thout question would
be not debat abl e.

But here it is alittle bit less clear
given that there were several changes throughout
the study, there was this disproportionate rate of
treatnment discontinuation that extrenely biases,
potentially biases the IVUS results, the issue with
the need to switch to a therapeutic drug nonitoring
regi men due to toxicities, which nakes the data, in
my opinion, alittle nore dirty to draw grand
concl usi ons on.

DR NI SSEN: Let me choose to answer that
alittle bit for you. You don't do IVUS, you don't
do IVUS as a casual procedure. | mean this is a
very invasive, expensive, intensive, thing to do in
a coupl e hundred patients.

I think that the ranking, saying that it's
listed as 6, | don't know what sone of the others

are, but there are things that you can | ook at just
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by having a case report form You don't do an |VUS
substudy unl ess you are really pretty serious about
| ooki ng at the data.

So, | guess | would challenge you a little
bit about suggesting that it's exploratory.

The other difficulty that | have with the
anal ysis you made is that | think if you | ook at
the primary endpoint, and you do an inputation,
|l et's say, using the ranks as they showed up there,
it is actually pretty robust, it's pretty hard to
make it go away.

So, ny viewof it is that it is sonewhat
nmore robust than | think Lieutenant Tracy's
analysis. | recognize all the points you nade,
but, you know, this is sonething that |I live with,
which is IVUS, and | have | ooked at a lot of |IVUS
data over a lot of years, and | think it is
informative. How nmuch weight we want to put on
that is a discussion for the committee, but | think
that it is not a casual collection of a secondary
endpoi nt .

LT TRACY: | just want to add one nore
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thing. G ven sone of the concerns that the agency
had with this subgroup analysis, the sponsor has in
their new study, the Study 2310, their plan is to
performIVUS in selected sites whereby all patients
wi Il undergo IVUS, whereas, this study, it was
i nvestigator-driven, so not all patients at one
site underwent |VUS

That adds some concern in interpreting the
results, as is the issue, the selection of patients
at 12 nonths rather than at baseli ne.

DR. H ATT: Okay. Thank you very nuch.

Let's nove on to the next presentation

Hold on just a minute. It is seven after
1: 00, so this is the public hearing time, but I
think we can delay that, can't we? If it's al
right with everyone, | could delay this
announcerent until the FDA has conpleted their
presentation, is that okay? It would nake nore
sense.

Saf ety and Efficacy of Everolinus
DR HERNANDEZ: Let's try to do this fast,

and | amgoing to neke a little change over here.
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I nstead of saying good norning, | want to say good
af t er noon.

My nane is Arturo Hernandez and | will
present the clinical overview of the safety
findings in the Study B253.

[Slide.]

The safety popul ati on consisted of all
random zed subj ects who received at | east one dose
of study nedication and had one follow up visit.

In this case, all patients in the intent-to-treat
popul ation met this definition and therefore the
nunbers of individuals in the intent-to-treat
popul ation and the safety popul ation are the sane.

In other words, the denomi nator in all
saf ety anal yses never changed regardl ess of the
nunber of discontinued patients over tineg,
therefore, affecting accrued rates, which, of
course, you know, this can be the interpretation of
these data should be done with a little caution

Adverse events were reported while the
subjects were still on study nedication, and within

7 days after the patient was discontinued.
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Non-fatal, serious adverse events include subjects
who still were on study nedication and up to 30
days after discontinuation.

[Slide.]

You know this graph very well. In order
to understand the rel evance of the safety data, we
shoul d keep in mnd the degree of drug exposure
that was achieved in this study. This slide
sunmari zes the mean cycl osporine bl ood
concentrations achieved at 12 nonths in Study b253.

These include subjects who remai ned on the
study nedication on the safety popul ation. About
one-hal f of these patients in designated clinica
sites received induction therapy with ATG or OKTS3.

These centers, cycl osporine TDM was used
for local practice. The centers that didn't use
i nduction therapy used the TDM regi nen for
cycl osporine as described in the graph, in the
yel l ow dotted |ines.

As you can see, during the first nmonth and
the second t hrough the six nonths, the nean

cycl osporine trough concentrations in all treatnent
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groups lie very near or below the lowest linit of
the protocol -defined target concentrations.

[Slide.]

This slide sunmarizes the nunber and
proportion of subjects who received conconitant
adm ni stration of additional inmunosuppressive
agents other than the random zed study nedi cation
presumably to treat episodes of acute rejection

Despite the observed difference in acute
rejection, Gade 3A or greater, simlar proportion
of subjects received methyl predni sol one in the RAD
1.5 ng group, and the control azathioprine group

A simlar proportion of subjects received
anti body treatnent across all treatnent groups.

[Slide.]

This slide sunmarizes the rate of
di scontinuation from study nedication at 12 nont hs.
This is the double-blind portion of the study, and
at 24 nonths, the extension phase.

Approxi mately 30 percent of the subjects
di sconti nued study drug by 12 nonths in the RAD 1.5

mg arm and the control azathioprine group. High
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rates of discontinuation fromthe study nedication
were observed in the RAD 3 arm as you have al ready
heard this before.

Adverse events expressed here as numnber
and percentage of discontinuations were the |eading
cause of discontinuation fromthe study nedication
across all treatnment groups, accounting for nore
than 50 percent in the RAD groups, as you can
observe.

At 24-nonth visit, the open-I|abel phase,
the discontinuation rate fromthe study nedications
were high in all treatnment groups. Approxinmately
40 percent had di scontinued study nedication in the
1.5 ng armand also in the azathi oprine group
Agai n, high rates of discontinuation fromthe study
medi cati on were observed in the RAD 3 arm

[Slide.]

This slide presents the npost inportant
reasons for discontinuation fromthe study
medi cation. The figures are expressed as nunbers
and percentage of the total of discontinuations.

Unsati sfactory therapeutic effect was a
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not abl e reason for discontinuation of the study
drug in the RAD 1.5 and azat hi opri ne group, while
abnornal | aboratory val ues and w t hdrawn consent
were nore prominent in the RAD 3 arm This is just
to note that there were different adverse events
that led to discontinuation

[Slide.]

In addition to premature discontinuation,
there were al so numerous dose reductions, as well.
The inci dence of dose reductions was higher in the
RAD arms conpared to the azathioprine group

The nost common reason for dose reductions
was adverse event. As you know, the nbst common
adverse events were creatinine increase and rena
dysfunction.

Again, the white blood cell count
abnormalities were nore frequent in the
azat hi oprine group. Platelet abnormalities were
al so inportant contributors for dose reductions in
the RAD ar ms.

[Slide.]

In our safety review of Study B253, we
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anal yzed the norbidities post heart transplantation
in the safety population. W |ooked at the
norbidities associated with the use of
i mmunosuppr essi on, nanely, infections including
pneunoni a.

We | ooked also to norbidities that
potentially are associated with antiproliferative
effects of nTOR inhibitors, such as wound heal i ng
conplications, gastrointestinal henorrhage, bone
marrow ef fects, |ynphocele, pericardial and pleura
ef f usi ons.

We | ooked at norbidities potentially
associ ated with the concurrent use of nTOR
i nhi bitors and cycl osporine, such as lipid
abnornalities, renal inpairnent, and henolytic
uremni ¢ syndrone.

[Slide.]

Infections in general were conmon in this
patient popul ation, where nunerically higher rates
of infections were observed in the RAD 1.5 and
significantly higher in the RAD 3 when conpared to
t he azat hi oprine group.

Bacterial infections were significantly
hi gher in the RAD arnms conpared to the azathioprine

group. |In contrast, viral infections were
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significantly higher in the azathioprine group
versus RAD arns, in mainly CW and herpesvirus were
the nost notable viral infections.

Nunerical Iy higher rates of funga
i nfections were observed in the RAD 3 arnms conpared
to the azathioprine groups. Bacterial, viral, and
fungal infections were nunerically higher in the
RAD 3 groups versus the RAD 1, suggesting a
dose-rel ated effect.

[Slide.]

Pneurmonias. In this slide, we sumari zed
the occurrence of pneunpnias in the safety
popul ati on, again nmeani ng subjects that remain in
the study group up to 24 nonths.

The events presented here as adverse
events, the abbreviation AE, DAE, which neans
di sconti nui ng adverse events, or adverse events
that | ead to discontinuation, and non-serious
adverse events.

Basi cally, the sponsor choose to excl ude
fromserious adverse events patients that actually
died, and the definition that we use for serious
events is that this event has to be fatal. This
coul d cause sone inpairnent, maybe required

surgical and nedical intervention in order to
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prevent fatal or worst outcone.

Al'l types of pneumpnia reported as adverse
events were 3- to 4-fold nore common in the RAD
treatnment groups conpared to the azathioprine
group. All types of pneunonia included pneunpni a
NCS, bacterial pneunonias, and other type of
pneunoni as.

The pneunoni a rated as severe by the
investigator, this is a very interesting point.
The investigator was rating the adverse events as
m | d, noderate, or severe, so when he considered
that the patient has a pneunobnia that was severe,
it was reported, and al so when they were reported
as non-fatal serious adverse events were again 3 to
4 times nore common in the RAD treatnent groups
conpared to the azathi opri ne group.

Pneuroni a was the reason for
di scontinuation fromthe study nedication in 6
patients in the RAD 3 group conpared to 1 case in
the RAD 1.5 and 2 cases in the azathioprine group

Final |y, pneunobnia was the primary cause
for death in 3 cases, 2 in the RAD 3.0 ng group
and 1 in the azathioprine group

[Slide.]

This slide summari zes the wound site
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rel ated conplications potentially associated with
antiproliferative effects of the TOR inhibition.
Wound infections reported as an adverse event or
non-fatal serious adverse event were nore common in
the RAD arms as conpared to the azathioprine group

Wound dehi scence or wound conplications
reported as non-fatal serious adverse events and
i nci sional hernias were al so nmore conmon in the RAD
treatnent groups. Lynphocele is also known as a
potential conplication of the use of TOR
i nhibition, and was nore comonly reported as an
adverse event or non-fatal serious adverse event in

the RAD treatnent groups as conpared to the
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azat hi opri ne group.

Bef ore we speak about pericardia
conplications, we note that the pleural effusions
reported as non-fatal serious adverse events were
al so nore common in the RAD groups.

[Slide.]

Pericardi al adverse events are potenti al
complications of heart transplantation, and part of
the spectrum of wound healing conplications, which
may be increased with the use of antiproliferative
agents.

This slide summarizes the occurrence of
pericardial conplications in the safety popul ation
at 12-nonth analysis. Pericardial effusions
reported as adverse events or non-fatal serious
adverse events were nore common in the RAD
treatnent arns.

Cardi ac tanponade reported as an adverse
event or non-fatal serious adverse event, which for
me, any cardi ac tanponade is a serious adverse
event, was nore common in the RAD treat nent groups

[Slide.]

Now, we will describe the gastrointestina
henorrhage that we find in this review. Al so,

there are multiple potential causes of A bl eeding
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post heart transplantation. For clinical and
clinical reports of G bleeding and ul ceration
mai nly intestinal ulcerations associated with TOR
i nhibition nmade us take a very close |look at this
compl i cati on.

Gastrointestinal bleeding may be a
potential consequence of the antiproliferative
effects of TOR inhibition on healing of nucosa
injuries.

Gastroi ntestinal henorrhage NOS was 3
times nore comon in the RAD arm conpared to the
azat hioprine. A dose-related effect was observed
in the incidence of G henorrhage between the RAD
arms. In the RAD 3 arns, 3 patients were
di sconti nued from study nedi cati on due to
gastrointestinal henorrhage and 1 patient died from
gastric henorrhage.

[Slide.]

Anem a, | eukopenia, thronbocytopenia are
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potential manifestations of antiproliferative
effects in bone marrow. Anem a reported as an
adverse event was common in this patient popul ation
and nost common in the RAD 3 treatnent group
including as a reason for drug discontinuation or
as non-fatal serious adverse event.

Leukopeni a as an adverse event was al so
common in this patient population and to a greater
extent in the azathioprine group

[Slide.]

Thi s graph shows the nmean henogl obin and
mean | eukocyte counts over tinme in the safety
popul ation. Again, patients that were discontinued
due to anem a or | eukopenia were not included in
this anal ysis.

Henogl obi n mean val ues invol ved after
transplantation in all groups, however, the
i mprovenent in the RAD armis |ess optinmal conpared
to the azathioprine group, and the differences were
statistically significant.

Mean | eukocyte counts decreased

significantly after drug exposure in the 3 arns.
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The nean val ues in the azathioprine armwere
significantly | ower conpared to the RAD 1.5 arm
over time. Also, the values remained within nornal
limts, 5to 10. No significant difference in nean
val ue over tine was observed between the
azat hi oprine and the RAD 3 group

[Slide.]

These figures show the mean triglyceride
and chol esterol values over tine in the safety
popul ation. W included here a little bit nore
measur enent points rather than baseline 12 and 24
months in order to have a better sense of the lipid
abnormalities over tine.

In this graph, on the left, the reference
line at 2.3 mllinoles per liter represent the
upper limt of the normal triglyceride val ues
according to the National Chol esterol Education
Program Adult Treatnent Panel 3.

In the graph on the right, the reference
line at 5.1 mllinoles per liter represents the
upper limt of the desirable cholesterol |eve

according to the National Chol esterol Education
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Pr ogr am

As we recall, the statins excluding
| ovastatin in the study were used per protocol in
all patients including those patients that have
normal |ipid values, so every patient was included.

When you try to do this intervention, you
are looking to sonething else rather than lipid
| owering effect of statins. As we have |learned a
little bit nore about statins, we know that statins
have other effects rather than only lowering lipid
in bl ood.

Despite the use and dose optim zation of
these agents, nean triglycerides and chol estero
rose rapidly and remai ned well above the desirable
upper limts in both RAD groups. | wll show you
the graph to take a | ook at the | ow density
|'i poproteins, which is also kind of interesting to
see.

[Slide.]

Renal function inpairnent is a well-known
hazard of the current use of TOR inhibitors with

cycl osporine, and this fact has been docunented
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with everolinmus in two, Phase 3 studies in rena
transpl ant ati on.

This slide sumarizes the nean cal cul at ed
creatinine clearance over tinme in the safety
popul ati ons. Again, this graph did not contain
informati on on patients who stopped study
medi cati on beyond 7 days after discontinuation due
to renal dysfunction, creatinine increase, and any
ot her discontinuing adverse events.

As we know, the nost frequent
di sconti nui ng adverse events were renal dysfunction
and creatinine increase.

After a transient inprovenent in rena
function, the creatinine clearance dropped reaching
its nadir between 6 to 9 nonths
post-transplantation in all groups. The dropping
creatinine clearance over time was significantly
greater, statistically significantly greater in the
RAD arns conpared to the azathioprine in all
compari son points, and the difference in the
creatinine clearance anong the RAD arns di d not

reach statistical significance. Both behaved
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pretty nmuch the same regardi ng whatever doses you
used to | ower the high dose

Approxi mately, after 12 nonths,
cycl osporine dose was nminimzed in patients with
renal dysfunction per anendnment 3. The mean
creatinine clearance showed no significant
i nprovenent in the RAD arns. In contrast, the
azat hi opri ne arm showed an i nmportant inprovenent
and return to baseline values by 18 nonths and
remai ned stable at 24 nonths.

These observations suggest that the
nephrotoxic effects on cycl osporine were reversible
when the cycl osporine was reduced in the
azat hi oprine arm however, these changes were
irreversible in the RAD cycl osporine conbination
regardl ess the cycl ospori ne dose reducti on.

Furthermore, | just was wondering if just
this graph that will maintain the sane levels, it
is just a reflection of hyperfiltration in kidneys
that are heavily damaged

[Slide.]

This slide focuses nore closely in the
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cal cul ated creatinine clearance during the first 6
mont hs post-transplantation. As we can see in this
graph, as early as one week after transpl antati on,
and | would say as soon as we--as to the drugs--we
can observe a neani ngful difference in cal cul ated
creatinine clearance anbng the treatnent groups.

Heart transplant recipients begin with
abnormal renal function as denonstrated by the mean
creatinine clearance hovering at 6 to 60 nl/m nute.
A transient inprovenent in renal function is
observed after successful heart transplantation are
suspect ed.

The recovery is blunted [?] in the RAD
treatment groups conpared to the azathioprine
control. These findings suggest an early
nephrotoxi c effect on the RAD cycl ospori ne
combi nat i on.

[Slide.]

This slide shows the estimated creatinine
cl earance change from baseline. So, after the
third nonth post-transplantation, the estimted

mean change in creatinine clearance from baseline
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was significantly negative in both RAD arns
compared to azathioprine arm The difference
between the two RAD arns was not statistically
significant, and we are | ooking at the mnus 13 and
mnus 17 mlliliters in creatinine clearance |ess
in the RAD arns.

[Slide.]

This last slide depicts the proportion of
patients with serumcreatinine greater than or
equal to 2.5 ng at 12 nonths for transplantation in
the three arnms of Study 253 and the two cohorts
fromthe National Society of Heart Transplantation
Regi stry dat a.

Basically, this illustrates how much
nephrotoxicity is the comunity willing to
tolerate. Bars in red, green, or blue represent
the RAD 1.5, 3.0, and AZA respectively. Bars in
light blue correspond to the two cohorts of the
International Society of Heart Transplantation
Registry data in the periods that are depicted over
t here.

As you can observe, unacceptable toxicity,
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nephrotoxicity is observed in the cycl osporine- RAD
combi nati ons.

[Slide.]

The inpact of full dose cycl osporine plus
everolimus on renal function was early and
persistent, and may be not be reversible if rena
toxicity is sustained for a period of tine to allow
irreversi bl e changes to take pl ace.

Conplications potentially related to the
antiproliferative effects of everolinus, such as
wound heal i ng probl ens, pericardial conplications
and gastrointestinal bleeding were al so nore comon
in the everolinmus arns.

[Slide.]

Pneunoni as were nore frequently observed
in the everolinmus arns.

Dysl i pi dem as occurred early or worsen
after drug exposure and persisted despite the use
of statins and attenpts to optimize lipid | owering
t her apy.

[Slide.]

Overall, the potential risks associated
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with the use of everolinmus-cycl osporine
combi nations, we felt outweighed the potenti al
benefits.

There is a need to devel op a regi nen that
could mnimze these toxicities while providing
adequat e protection against allograft rejection.

The next talk will address the exploratory
approaches that could be used to select the
TDM based conbination reginmen for future studies

I just want to take a second if you want
to show the next slide, please.

[Slide.]

This slide, what it shows is the |evels of
| ow density lipoproteins over time. |t has been in
several trials and studies in aninmals and humans
that the non-atherogenic level lies closer belowto
100.

As a matter of fact, individuals that are
mai nt ai ned over for sonme reason they have a | ow
density lipoprotein in the range of 100, they live
| onger and present |ess teratogenic lesions if sone
are present.

VWhat we see is that the levels of LDL
al nost return to desirable | evel s what we want to

be in the azathioprine group, and despite
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intensification on the statins, they remain at
hi gher levels in the RAD arms.

It is inmportant to understand that statins
is a very big confounding factor because statins
has other effects, mainly what we should call the
angi ogenesi s effects of these drugs, and to make
this alittle bit nore conpl ex, these drugs has
demonstrated to have dual or different effect
regardi ng | ow dose versus high-dose in the effects,
the | ower doses of these drugs being able to stop
this angi ogenesis, stop endothelial proliferation,
and differentiation of mgration, or arrest these
effects if higher doses have been obt ai ned.

As a matter of fact, in the reversa
trial, it was seen that patients that had intensive
treatnment, this neans hi gher dose of atorvastatin,
80 ng, were able to remain pretty nmuch the sanme as
the baseline. Wen the treatnent not as intensive

at this dose, using | ower doses, they pretty nuch
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slow, but still there was some progression of
at her ogenesi s.

So, this is very, very inportant to take
into consideration when we ook at this data.

Thank you.

DR HI ATT: Thank you very nuch.

Sone questions?

DR. BURCKART: | had two questions. One
was relating to your--if you could put the slide
back up there--the 24-nmonth serum creati ni nes,
cal cul ated creatinine clearance

Coul d you go through your logic again in
saying that reversible versus irreversible?

DR. HERNANDEZ: Yes. This is basically a
physi ol ogi cal observation. Wat we have is we have
a creatinine clearance calculation. As a matter of
fact, it is done by Cockroft-Gault. It is not
optimal, but this is what we have.

What | see here is that after 12 nonths,
there was an intervention in patients that had
renal toxicity to decrease of cyclosporine, and

what is observed after the 12 nonths, after the
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intervention, is that in the azathioprine arm the
cal cul ated creatinine clearance i nproved and
reached the basel i ne val ues.

These tell nme that whatever vasospastic or
what ever changes are there in the azathioprine
group may be a reverse if | quiz this.

DR. BURCKART: | thought we had been told
that there was no intervention really unti
bef or e- -

DR. HERNANDEZ: Yes. After the 12 nonths,
there was an intervention by amendnent 3 in which
patients with nephrotoxicity were targeted to
decrease the doses of cyclosporine in all patients
that had toxicity.

DR BURCKART: But, in fact, we were told
that anendrment actually didn't go into place unti
patients were on at |east 21 nonths on the
pr ot ocol

DR HERNANDEZ: Yes, there is a
difference. | just put 12 nonths, but at the tine
that the patients reached the 12 nonths, the | ast

patient reached the 12 nonths, probably the first
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patient was nore than 12 nont hs.

DR. H ATT: It is hard to draw any
concl usi ons what TDM woul d or woul d not have done
given the tining. | mean the real hypothesis here
is that an early TDM regi nen of cycl osporine woul d
obviate this, and we can't tell that.

DR. BURCKART: The point here is that if,
in fact, there was no intervention in terns of
changi ng cycl osporine, then, it's inpossible to
make any concl usion about reversible versus
irreversible.

DR. HERNANDEZ: What | can say is that |
woul dn't be so far because we don't have biopsy
|l evels. We don't have biopsies, so we don't see
the tissue, but what | can say is that we have
better creatinine clearance in the azathioprine
group. As a matter of fact, if we don't do an
intervention, the tendency over tinme is to decrease
the cycl osporine |evels.

DR. H ATT: Let's be careful not to
over-interpret that.

DR. BURCKART: The other question is about
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statins. | think it was Dr. Barr this norning that
made the point that so nmany of the heart transpl ant
patients get statins even if they are not on TOR
i nhi bitors.

Do you know the information on this
patient population in this study as to a percentage
that got statins in the everolinus group versus the
azat hi opri ne group?

DR. HERNANDEZ: Approximately 90 percent
in each group got statins. Wat we don't knowis
what is statins.

DR BURCKART: You say 90 percent of--

DR. HERNANDEZ: Ninety percent of the
patients got statin drugs.

DR BURCKART: In the azathioprine group
al so?

DR. HERNANDEZ: In both, in all three.

But what we don't know is what anopunt of statins
they got.

DR. NI SSEN: Peopl e should keep in mnd
that the primary statin that is used in these

patients is pravastatin because of the |ack of
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cytochronme P450 3A4 inhibitor, and usually, the
dose is 40 ng. There doesn't tend to be a lot of
adj ustnent unl ess the peopl e have extrene
hyper | i pi demi a.

DR. MANNON: In the setting of the context
of treating hypertriglyceridema, atorvastatin
woul d probably be the nore potent agent if you are
going to use a statin as your primary therapy for
hypertriglyceridema, so | think that is an
assunption that we can't mnake

DR. NI SSEN.: No, we can't nake the
assunption. Just keep in mind that there is a
fairly standard reginmen that is used in these
patients. Probably there is going to be sone drop
into nore potent statins, but it is hard to know
how nuch.

DR. H ATT: Then, there could be further
dose adjustnents obviously there, too.

D d you want to nake a coment ?

DR. KOBASH GAWA:  If | mght. Statins are
my interest. What we know about statins in

transplantation is that there are a | ot of side
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effects and al so statins, when they are used with
cycl osporine, blood |evels are raised about
20-fol d.

Wien you | ook at enzyne inhibitor
concentration | evels, |ooking at bioassay, which we
have done in our unit, it is raised about 8-fold,
but we are limted by the side effects of statins
and cal cineurin inhibitors. They cause nyositis
and r habdomyol ysi s.

So, we really cannot go very high |levels
like 80 mg of Lipitor or 80 ng of sinvastatin. In
fact, we are limted to 10 ng of sinmvastatin. Look
at sone random zed trials with sinvastatin versus
pravastatin, and if you go beyond 10 ng of
simvastatin, you start to get nore nyositis.

So, to think that you had nore higher
doses in the everolimus group, that is not going to
happen, because you are Iimted by side effects.

So, | think, as Dr. Ni ssen pointed out,
there are progranmred anmounts that we start with
i ke pravastatin, 20 ng, we nmight go up to 40 ny,

but there is a risk by doing that, certainly not go
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up to 80 ng of the drug.

So, again, | think it is nore than
likely--we don't have the data--but nore than
likely evenly bal anced, because we are all up to
t he maxi num anount that we can tol erate.

DR. NI SSEN. | guess that was ny point,
and the other point that | wanted to make is that
agai n, that was nmy manuscript that was being
referred to regarding the pleiotropic effects, that
they really are seen with the 80 ng dose of
atorvastatin having a big effect on inflammtory
mar kers, and so on, and it is just not done in
transplant patients for the reasons that were just
st at ed.

DR HI ATT: Thank you

I think we have one final presentation

Everol i mus and Cycl ospori ne
Exposur e- Ef fecti veness and Nephrotoxicity
Rel at i onshi ps

DR. GOBBURU:. Cood afternoon. M nane is

Joga Gobburu. | work with the Ofice of Cinica

Phar macol ogy and Bi opharnmaceutics, the
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Phar maconetrics team

My task here today is to summarize the
exposure-response, particularly the exposure
ef fecti veness and exposure nephrotoxicity
rel ati onshi ps of everolinmus and cycl osporine
conbi nati on.

This review is based upon the expert
opi nions of Dr. Lee and Dr. Wang, who are sitting
in the audience.

The key issue we are dealing with here is
whet her the benefit-risk profile of
everol i mus-cycl ospori ne conbi nation is acceptable
or not.

Now, if we were to only talk about risk
and have to answer a question is it acceptable or
not, sinply analysis of even counts of patients
woul d suffice, but we are asking for nore than that
- what woul d be an optimal dosing reginen that
woul d bal ance the benefit and risk

For that, we need to at |east pretend or
know what are the predictors of effectiveness and
toxicity.

[Slide.]

So, the clinical pharnmacol ogy review found

that the effectiveness was higher in patients who
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had hi gher everolinus and cycl ospori ne
concentrations.

The review al so notes that the
nephrotoxicity is not random it is not just dose
related, but it is indeed exposure rel ated meani ng
pati ents who had hi gher cycl osporine and everolinus
conbi nation concentrations had hi gher probabilities
of nephrotoxicity as determ ned by the changes in
creatini ne cl earance.

The sponsor devel oped a quantitative
rel ati onshi p between the exposure and effectiveness
and exposure nephrotoxicity which was further used
to project the likely outconmes of a nodified dosing
regi men for the conbination of these drugs to be
tested in future trials.

I will not be going into other toxicities
that Dr. Hernandez has al ready presented the ora
risk profile of this conbination

[Slide.]

At the end, hopefully, you will have a
chance to appreciate the potential outcones from
simulations of this reginen, and the intention is
to target cyclosporines during the first nonth as
were observed in the B253 trial, observed, not

pl anned.
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Subsequently, the idea is to taper the
cycl osporine concentrations faster than was used in
B253 trial. Wen it cones to the everolinus, the
notion is to use therapeutic nonitoring so as to
achi eve concentrations either between 3 and 8 ng/nL
or 6 and 12 ng/niL.

I will describe now what we did and what

we found.

[Slide.]

The only data we used for the analysis was
fromthe B253 heart transplantation trial. As far

as the exposure-response analysis, we used the
prespecified conposite endpoint as far as the
ef fecti veness is concerned, and the sanple size
used were 201 patients for the azathioprine arm
387 patients for the conbined everolinmus arns.

As far as the nephrotoxicity, we
quantitated the relationship between exposure and
creatinine clearance from base through tinme zero,
post-transpl antati on through 6 nonths, so the whol e
time course of the change in creatinine clearance
Again, these are the sanple sizes that were used
for both the azathioprine and everolinus arns.

[Slide.]

One m ght surm se why do we ever want to
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under st and the exposure-response rel ationship.
Especially for this conbination, it is inmportant to
under st and the exposure-response rel ationship for
the foll owi ng reasons

The first reason is its large variability.
My next slide shows the variability in the
exposures of everolinus between the two doses.

Drug concentrations are indeed believed to
drive the effects, both desired, as well as
undesired, and that is the reason why we use TDM at
| east for cyclosporine, and whether it is
meani ngful for everolinus is under discussion.

There is interaction, pharnmacodynanic
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interaction in terns of effectiveness and toxicity
with everolinms and cycl osporine. So, |ooking at
the 2-di nensional view of the response m ght
confound the effects of the second drug. So, that
is why a nore sophisticated analysis is indeed
needed.

Also, it is inportant to understand the
time course of creatinine clearance. |t cannot be
i gnored, because we are tal ki ng about dosing
regi nens that change over tine, so we need to
under st and how t hese changes are correlated with
the changes in the creatinine clearance.

A further benefit would be to use these
rel ati onshi ps to explore other dosing reginmens
probably to be tested in the subsequent trials,
whi ch might preserve the effectiveness, but
m nimze the nephrotoxicity.

So, is that possible? That is what we
have wor ked on.

[Slide.]

This slide shows that there is

consi derabl e variability in the everolinus
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concentrations between 0.75 ng b.i.d. and the 1.5

mg b.i.d.

As you can see, the X axis here is the
everolimus concentrations, the Y axis is the nunber
of patients, and the red bars are for the | ow dose,

the yellow bars are for the high dose. They are

all intertwined quite tightly between the
concentrations, so per se, not seeing a
dose-response rel ationship for a particul ar
toxicity mght not nean that there is no
drug-related effect. It still could be
concentration based.

[Slide.]

Now, this slide, you have probably seen

already 10 tinmes. It shows, on the X axis, the

time post transplantation, and the Y axis shows the

cycl ospori ne.

I want to draw a slightly different

inference fromthis for your benefit. As you see,

the three lines here indicate the cycl osporine

concentrations in the three treatnment groups, but

one interesting observation we found was at | east
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let's say for the first one nonth, the nean
concentrations lie on the lower limt of the target
range, so we can only specul ate the reason for
t hat .

We are not sure why 50 percent of the
patients had concentrations bel ow the current
concentration to start with in the trial

[Slide.]

So, we used the concentrations neasured
through the trial. Somebody commented there were
about 13 concentration measurenents in each
patient, and we used the conposite endpoint.

So, you have on the X axis, the
cycl osporine concentration range. On the Y axis is
the probability of failure. It is just to remnd
you the prinmary endpoint, the | ower the nunber, the
better.

So, you see here, that is the relationship
bet ween cycl osporine and the probability of
failure, and these four lines indicate for the
everolimus at 4 different concentrations, 3, 6, 9,
and 12 ng/ ni.

As you see, at about 250 ng/nL of
cycl osporine, you have about 45 percent or so of

even trade for the azathioprine conpared to about
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32 [?] percent for the 3 ng/nmL everolinus, conpared
to 25 percent for the 12 ng/nmL, so pushing the
concentrations higher than 12 ng/nL of everolinus
is going to add benefit, but as you see, there is
an influence of the everolinus concentrations in
terms of effectiveness.

[Slide.]

It's a simlar story, but nowit's for
nephrotoxicity. Again, the X axis is the
cycl osporine concentrations, the Y axis is the nean
creatini ne change from baseline at nonth 6

So, the solid line here, the yellow line
is for the azathioprine arm and as you see, these
are the four lines depicting the relationship at
different everolinus concentrations.

There are two key points here. One is you
see a wide granule [ph] effect for the cycl osporine
per se, but when you are going to the everolinus

arns, there is about 5 nlL/mnute difference between
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3 to 12 ng/nL through the cycl osporine range.

So, this supports the notion that faster
tapering of cyclosporine could probably contribute
to nore controlled nephrotoxicity.

[Slide.]

So, what we have done is we now
quantitated the relationship between exposure and
ef fecti veness, the time point, and exposure
nephrotoxicity. So, now given a new regi nen that
was presented by the sponsor for the protocol, it
would be 1.0. This reginen is close to that, it is
not identi cal

So, you have the | ow dose everolinus group
here, where the intention is to target patients
between 3 and 8 ng/nL, and for the high dose
everolimus group, the intention is to target
patients between 6 and 12 ng/nL.

The first line is the target
concentration, cyclosporine concentration for the
first one nmonth, which is 200-350 for both arns.
That nunber is derived from B253 observed

concentrations, and then we didn't want to touch
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that portion because it is believed that that is
very inportant for the effectiveness.

But later, fromnonth 2 to 6 and beyond,
there is a faster tapering of cyclosporine that is
proposed here.

DR H ATT: Go back and to clarify that,
there is obviously a different base on the
everol i mus dose, the concentration. You have got
it stratified there

DR GOBBURU:. Yes.

[Slide.]

So, what we did was we have this proposed
taper, faster tapering cyclosporine reginen, and we
have a quantitative relationship based on the B253
observed dat a.

So, if we were to assimlate what happens
in the next trial, then, what we found was that for
the everolinus 3 to 8 ng/nL group, and 6 to 12
ng/ mL group, the effectiveness was pretty
comparable to that observed. This is for the B253
observed results.

But when it cones to the nephrotoxicity,
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the nmean change in creatinine clearance is now
about mnus 2. It decreased by 2 niL/mnute at 6
months--this is again a nean, we are not talking
about the patients who are probably at higher

ri sk--compared to about 13 and 19 ml/minute at 6

months in the observed trial

So, this gives us a reason to believe that

these two drugs can be used by giving a nore

optimal dosing reginen to preserve the

ef fecti veness and decrease the nephrotoxicity, but

this probably needs prospective testing to confirm

thi s hypot hesi s.

[Slide.]

So, in summary, the clinical pharnacol ogy

review states that the effectiveness is higher in

pati ents who had hi gher cycl osporine-everolinus
concentrations, and the nephrotoxicity is not
random not just dose-dependent, but is indeed
exposur e- dependent, and that alternative dosing,
potential alternative dosing could preserve the
ef fectiveness and reduce the nephrotoxicity that

shoul d be tested in prospective trials.

DR. H ATT: Excellent. Thank you. Very

hel pf ul .

Questions? Yes.
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Committee Questions to the FDA

DR. ABERNETHY: | amstill trying to
understand the data that support everolinus
concentration nonitoring. If you go to your second
to the last slide, it is unclear to me fromthat or
anyt hing el se we have seen today why you are
cappi ng the exposure at 12 ng/ni.

I see nothing but no change in toxicity
and increased effectiveness. Now, in converse,
data we saw this norning, | can't give you the
slide, but I came to nmy own qualitative conclusion
that there was a very poor rel ationship between
toxicity and everolinmus concentration

Can you help me with that?

DR GOBBURU. Well, we actually hope that
there will be discussion about TDM for everolinus
at this meeting. All | will try to do is present
the data, and then maybe that will hel p you during
your di scussions.

DR. H ATT: Maybe someone can list it, but
there are several toxicities that were dose
rel at ed.

DR. GOBBURU:. That's right.

DR H ATT: And | just have to go back and

pul | those out again. Sonme seemto be not dose
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rel ated.

DR GOBBURU. Yes. That is one of reasons
why peopl e mi ght have thought about capping the
concentrations at 12.

DR. H ATT: So, maybe this is a nore
appropriate tine to ask a question that | asked
earlier. |f you were basing these nbdels on
therapeutic drug monitoring, what is the conpliance
with that, and did you test the conpliance? Was
that 100 percent conpliance with TDM and what if
it's not, because, you know, as you saw here, about
hal f the patients were not successfully nonitored
at that |evel.

Can you conment on that?

DR GOBBURU:. It's a very good question

In the simulations | showed you here, we did assune
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the sane nonconpliance rate as that observed in
B253, about 50 percent, so we, in fact, said that
okay, 3 to 8 is the target range, but people could
go, in fact, to 1.5 or 16

DR. H ATT: If you tighten that up, | mean
if for sone reason you could have better nonitoring
than what was observed in this trial, does that
change your conclusions at all?

DR GOBBURU. Let ne show you a backup
slide I have that might help you

[Slide.]

This is the variability of everolinus
exposure fromthe sponsor's analysis. As you see
here, even in our reviews, the total variability is
about 75 percent in everolinus concentrations, but
if you split theminto within and between subject
variability, then, they are pretty even, about 40
percent each.

So, narrowi ng the wi ndow, we may need to
consider the variability also in terms of the
pragmatic, the practicality of achieving that
concentrati on.

DR. H ATT: Particularly, what you can
narrow i s between subjects, you would hope.

DR. VENKATARAMANAN: So, when given the
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patient popul ation, and given the variability in
the everolinus concentration, taking 12, 13 data
points, do you feel confortable in terns of com ng
up with the predictions with your exposure nodel s,
how confident in terms of the ability of the node
to predict?

DR GOBBURU. Let ne be very clear in ny
answer. The difference on the purpose, as you heard
fromDr. Tracy, these concerns about the use of
exposure-response to make a confirmatory deci sion
is different fromthat you would need to design a
future trial

So, what | presented is scientific basis
for choosing a dosing regimen to be tested in the
future trial 2310. So, in ternms of that, |
personal Iy cannot think of any better way to cone
up with a good guess.

DR VENKATARAMANAN: It's a question of

the nunber that you have, you feel confortable in
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using that, you would have liked to have had
additional points for a better mpdel prediction?

DR GOBBURU: Yes, | think that is a
reasonabl e coll ection of sanple points.

DR. PICKERING | have a question that may
need to be answered by the sponsor, but | think we
were told that nearly half or 40 percent of
patients were on anti body therapy, and those
patients used therapeutic drug nonitoring for
cycl osporine, is that right?

DR. SOMBERG Yes, half the patients were
on anti body therapy, but, in fact, although the
protocol did not specify the cycl osporine range for
those patients, the cycl osporine use was
essentially identical whether patients were treated
with anti body or not, and all patients were
moni tored by cycl osporine TDMin all cases

DR PICKERING | was just wondering if
they woul d have | ower | evels.

DR. SOMBERG Would you like ne to--

DR PICKERING No, | wll take your word

DR. BURCKART: | could just comment about
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compliance. Did you nean, when you said 50 percent
compliance, you were relating to |IVUS?

DR H ATT: No, to therapeutic drug
nmonitoring. That's the nunber you used fromthe
study, of the number of patients, once they got
into that part of that protocol, followed the TDMV
protocol, was that correct? You m ght want to
clarify. Both of you need to clarify that.

DR. SOMBERG All patients followed TDM
I think what you were getting at is the nunber of
pati ents whose values fell outside of the range.
think that is characteristic of all patients with
i mmunosuppr essant drugs. The inter- and
intrapatient variability you describe, | think is
sonet hing you would say is typical of nobst
i mrunosuppr essants.

DR GOBBURU: Yes.

DR BURCKART: It is not surprising that
your initial values were outside the range whereas,
| ater they weren't, because obviously, we don't
have enough infornmation about patients to al ways

start themon the right dose, but, in fact,
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aggressive therapeutic drug nmonitoring is in every
transplant center, part of cycl osporine therapy, so
basi cal |l y, people are aggressive about getting them
into the range, but you just aren't able in the
first, initial post-transplant period to do that.

DR H ATT: Oher points of clarification?

Before we go to the open public hearing,
want to ask Paul A dam do you have any questions
of the sponsor or the FDA? You have been rather
quiet all day and | just thought | would give you a
chance.

MR CLDAM | have a general question
This norning, Dr. Barr presented a graph, a bar
chart showi ng the relationship of cyclosporine,
tacrolinus, and the other three nedications, and
this clearly shows that azathioprine is declining
in usage over a period of tine from whatever, 1985
to 2004, and Rapanmune is comng up slightly.

Wiy are we looking at it this way? |Is
Raparmune a viable alternative to using as
azathioprine in this study, because nothing has
been presented about that drug?

DR SOMBERG If | could ask Dr. Barr to
come up, and | will make an initial conment.

Rapanycin or sirolinmus is not approved in this
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indication. | think Dr. Barr will comment, and Dr.
Starling may al so want to cone up and coment on
why it is gaining increased use.

DR BARR As | nentioned earlier this
morning, | think that the problemw th the data
fromthe era that we were azathi opri ne based was
such that we were concerned with | ong-term outcones
significantly in addition to acute rejection. That
was one of the reasons that there was an i nmmedi ate
gravitation toward nycophenol ate nofetil

The point that you bring up on that one
slide that is fromthe SRTR, over the past decade,
showi ng that rapamycin is increasing i s because of
this issue that is perceived that this is
antiproliferative and is going to have a benefici al
ef fect on coronary di sease knowing that that is
still a major reason for death long term

I think that, you know, frankly, here, you

have an exanple, and this is a pure persona
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opi ni on, where you have got a drug that is of the
same class, that is being extensively studied and
eval uated in conmbination with a cal cineurin
i nhibitor, and right now all of us clinically, and
Rapanycin is being used increasingly in the United
States, are doing it really in a very |aissez-faire
fashion, where we are doing it in the clinic
setting for patients who either have breakthrough
rejection or concerns with atherosclerotic
progression, and we are giving it with prograf [ph]
or cycl osporine wi thout the kind of detailed
studi es that you have seen here.

But there is a 10 percent, as you pointed
out, there is a 10 percent use of that drug right
now, and that is just at the tine of discharge. It
is actually higher if you start |ooking, and we
will have nmore registry information within the next
year, but probably it is going to approach 20
percent within the next year or two by the tine a
patient is one year out.

So, the use of this class of drugs is
bei ng used.

MR OLDAM O the five drugs that are
here, which are approved? Cyclosporine is

appr oved.
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DR BARR  Mycophenol ate nofetil
Cycl ospori ne and nycophenol ate nofetil are the only
two drugs that are approved for cardi ac
transpl ant ati on.

MR OLDAM So, lmuran is not.

DR BARR No, but that was a time-honored
old drug that has been used from historical tines
literally. Before cycl osporine was used, it was
basi cal | y azathioprine and steroid protocols.

Those slides | showed you fromthe early days when
Shumvay was first working on this, that is the only
drugs that were available along with other, nore
pot ent, basically chenpt herapeutic agents.

| hope that answers your question

MR CLDAM It does. Thank you

DR H ATT: Thank you, Paul. Did you have
any other comments for the FDA or the sponsor?

MR COLDAM \Well, being the new kid on the

bl ock, and being in business all of ny life, | am
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very inmpressed with the thoroughness of the data
that is being presented.

DR STARLING If | could nmake a coment
to respond to your inquiry. M nane is Randall
Starling. | ama transplant cardiol ogist at the
Cleveland Cinic. W have a |large heart transpl ant
program at the Ceveland dinic. W have done
1,200 heart transplants. W follow about 750
living patients in our clinic.

I was surprised recently to see that
approxi mately 150 patients in our clinic are now on
sirolimus, and | think that this tendency, as Dr.
Barr just nentioned, is growing in the |onger term
survivors because of a very linited dataset, |ess
than 100 patients. It was published in Circulation
a few years ago froma study at Col unbi a.

It gave sone signal of efficacy in
reduci ng cardi ac events and transpl ant
vascul opathy. Just on that basis, it has resulted
in a rather quick proliferation of the use of the
drug, no pun intended, to attenuate transplant
coronary di sease.

As Dr. Barr said, the concern that we have
is arelative lack of know edge how to use that

drug, how to balance it with calcineurin inhibitors
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and what really are effective target |evels.

DR. H ATT: Does the conmittee have any
ot her questions for any of the FDA presentations?

DR NISSEN. | just had a conment. |
t hought the FDA presentations, all of them were
really superb and very hel pful, and | want to thank
each of the presenters for a lot of clarity and
what your perspective is.

Qpen Public Hearing

DR H ATT: At this stage of the neeting,
al though it has been del ayed by an hour, we are
going to go to the open public hearing. | am going
to just read that.

Both the Food and Drug Administration and
the public believe in a transparent process for
i nformation gathering and deci si onmaking. To
ensure such transparency at the open public hearing
session of the Advisory Committee neeting, the FDA

believes that it is inmportant to understand the
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context of an individual's presentation

For this reason, FDA encourages you, the
open public hearing speaker, at the begi nning of
your witten or oral statenent to advise the
committee of any financial relationship that you
may have with the sponsor or his product, and, if
known, its direct conpetitors

For exanple, this financial informtion
may include the sponsor's paynent of your travel,
| odgi ng, or other expenses in connection wth your
attendance at the meeting.

Li kewi se, the FDA encourages you at the
begi nni ng of your statenent to advise the conmittee
if you do not have any financial relationships. |If
you choose not to address this issue of financia
rel ati onshi ps at the begi nning of your statenent,
it will not preclude you from speaking.

So, I will just turn and ask is there
anyone here fromthe public who would Ii ke to nake
a conment or a statenent?

[ No response. ]

DR HI ATT: Going once, going tw ce.
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Ckay. Thank you very nuch.
Conmi ttee Di scussion

DR HI ATT: The next phase is a bit nore
continued discussion. | think before we go into
questions to the conmittee, | would like to try to
sunmari ze sone things and then ask for just a bit
nmore comment on these proposed trials.

Forgive ne if | have got this wong, but I
think what we know is that this drug, everolinus,
does beat azathi oprine biopsy rejection as part of
a conposite endpoint. W also, | think, have been
shown data that this is probably both dose and
concentration related, so higher dose gives you
better efficacy.

W don't know whether that effect on
particularly that conponent of the prinmary, which
is biopsy-proven rejection, will lead to better
out cones, such as conplete rejection, henodynam c
conprom se, and nortality, but the concepts were
rai sed that that m ght be a reasonabl e specul ation

So, we are extrapolating a little bit that

the benefits that were seen early night be proven
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| ater.

Simlarly, this conpound may i nprove or
hel p prevent vascul opathy, and that data was
challenged a bit, but if we believe that, we were
also told that we might have to extrapolate a bit
into seeing the benefits on | ate cardi ovascul ar
events and nortality that one couldn't see early on
inthe trial

We al so were shown data that both doses of
drug worsen renal function, and, in fact, if you
just count the nunbers--1 don't know if this was
presented--but those patients going to
henodi al ysis, 17 on the | ow dose, 16 on the high
dose, 9 on azathioprine, so there is nunmerically, a
few excess endpoints, if you will.

But we are, nunber one, told that maybe if
you can do therapeutic drug nonitoring, you m ght
actually mtigate that, and al so, we were told that
we need to extrapolate it, that worsening rena
function may cause worse outcomes, so much |ike
think we are extrapolating a bit that biopsy-proven

acute rejection may translate to a better long-term
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outcone, if you can prevent that, if you can
prevent vascul opathy, that may translate to a
better outcone.

One al so has to specul ate or extrapol ate
that the worsening renal function may translate to
nmore kidney failure and end-stage renal disease.

So, | think we found oursel ves specul ating
a bit on both sides of the risk-benefit equation.

I think the other thing that has al so been
brought up today that really has inpressed ne quite
a bit, is the feasibility of doing these trials and
that the sponsor's willingness to do this is to be
appl auded, and that this has been a very
chal l enging area to do clinical trials in, and
given the limtations, that they have done an
excellent job in doing those studies.

So, that is where we are at the nonent.

We are going to go into sone questions in a mnute,
but I think you will notice, and it becane
apparent to ne as we were preparing for this
meeting, that other studies have been revi ewed by

the FDA and, in fact, are being initiated, and we
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have been asked to comment on that, but we haven't
been given a lot of information until today about
what those studies are.

So, | think rather than bringing up those
questions later, if we would like to perhaps go
back to the slides that were shown on the
ri sk-benefit presentation, Slide 3 and 4, CR-3 and
CR-4, there is a European and a U. S. study. Maybe
this would be a good tinme for us to just |ook at
that a bit nore.

If the comm ttee has additional questions
or clarifications, maybe backup slides around the
design of these studies, their primary and
secondary endpoi nts, how robust that is, and
think to hel p us answer the questions, it mght
behoove us to know a bit nore about what these
studies will or will not tell us.

What | would like to do is address those
guestions and once we have resol ved any further
di scussi on around what is actually going forward,
then, maybe we could focus our attention on the
questions that have been put forward to us.

Does that seem reasonabl e? Ckay.

If the conmittee has questions about

these, we will have a bit npre discussion about
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this particular trial and then when we are done
with that, the proposed U S. study, so | would |ike
to entertain questions now on that.

DR. PICKERING Presunably, the sanple
size, which is | guess not very big, was predicated
on the primary outcome, and nmy question is how
confident are you that you would see any difference
in the secondary outcones, or are you expecting
equi val ence agai n?

DR. SOMBERG This particular study was
designed for the secondary endpoint to show
non-inferiority with the prinmary endpoint being
renal function. This is obviously a rmuch snaller
study than the one starting this nonth in the U'S
This is exclusively a non-U. S. study.

DR. TEERLI NK:  Then, naybe |
m sunder st ood, but | thought it was said that the
study was powered for a non-inferiority for the

primary being a change in creatinine clearance, or
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did | m sunderstand?

DR. SOMBERG Wth equival ence bei ng not
different than 7 nL per mnute.

DR TEERLINK: Right. So, the power of
the study, it is not powered to actually | ook at
non-inferiority between the two reginens in terns
of rejection.

DR. SOMBERG But we also | ook to see the
degree of power would have to not show a difference
there. | don't have that nunmber on the top of ny
m nd.

DR PICKERING That was the question
What was the power to show?

DR. SOMBERG The power to show
non-inferiority in the 2411 study for the conposite
endpoi nt ..

DR. LI: The nonequi val ence margin for the
conposite endpoint is the 10 percent. W have
about 80 percent power to show. The Certican arm
is non-inferior to MV armusing the 10 percent as
t he nonequi val ence nargin.

DR. HI ATT: Could you just give us your
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nane, too, please?

DR LI: M name is Yuli Li.

DR PROSCHAN: Is that sanple size per arm
or total ?

DR. SOMBERG  Tot al

DR. PRCSCHAN: That anal ysis sounds not
plausible with a total of 176 patients, 80 percent
power for a 10 percent--

DR TEERLINK: Especially since the second
study, which is 630 patients, was supposedly
powered for the sanme endpoint.

DR SOMBERG W will up the statistica
statement fromthat protocol.

DR. NI SSEN: Actually, | do understand
this, because what should we assune the one-year
survival rate to be, John, survival and G ade 3
rejection?

DR TEERLI NK: \Wat ever they have from
their old study.

DR. NI SSEN: What | am suggesting is plus
or minus 10 percent is actually quite a wide nmargin
for a one-year followup

DR. PROSCHAN: Right. | mean if you are
tal king about a difference of 0.10, not a relative

10 percent.
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DR. NI SSEN. That is exactly right, and
that is what they nmeant, and | understood that very
clearly. So, the confidence margins around
non-inferiority for efficacy are wide. They are
much narrower for safety.

DR H ATT: | think actually the reason to
di scuss this study, | don't think is so nuch on the
secondary for efficacy, because |I think we know a
| ot about that. | think it is what can we learn
about the safety.

This was brought up earlier, but the
cycl osporine dose--this is regi nen conparator, not
dose conparator--what are we going to | earn about |
guess cyclosporine levels and their interaction in
terns of short- and long-termrenal function here?

DR GALLO Excuse ne, can | just clarify
one point? | amPaul Gallo from Novartis
Bi ostatistics

I think the question about the power is
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because the study is powered for the 10 percent
mar gi n, but not under an assunption of equival ence,
but under assunption of actually sone advantage,
and | think that is why we have the power for this
sampl e si ze.

We have done that actually quite
frequently where we feel we have a little bit of an
advant age, not enough that it's feasible to run a
superiority trial, so, for exanple, we mght say
with a non-inferiority margin of 10 percent, if we
are truly 5 percent better, we size trials on that
basis. | don't know all the nunbers, but sonething
like that is what is going on here.

VWhat we are conditioning on is actually a
sl i ght advant age.

DR. PROSCHAN: But when you say 10 percent
non-inferiority margin, again, you are talking
about a difference between the two arns of 0.10,
not a 10 percent relative benefit.

DR GALLO Right.

DR PICKERING Could |I ask one nore

thing? Do you have any sort of European registry
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of how frequent the incidence of renal failure is
going to be, and is everybody using reduced dose of
cycl osporine in the European--

DR. SOMBERG They are. Actually,
Prof essor Lehnkuhl has the |argest experience, if |
could allow himto address that. Specific to a
registry, we have a small registry that is just
underway, so we have no data fromthat, but the
| ar gest experience, which has been presented
publicly this spring, conmes from Professor
Lehnkuhl

DR LEHWKUHL: M nane is Lehnkuhl from
the German Heart Center in Berlin. W did about
1,500 transplants so far. W are taking care of
900 mai ntenance patients. Certican has been
approved by the Gernman Authorities in March 2004,
and since then, we have introduced it to our
routine protocol

So far we have treated 35 de novo
patients, but it was our philosophy to say that we
have to do drug nonitoring an to | ower,

aggressively |l ower cyclosporine. | published these
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data, and there is sone nore data coming up in
Decenber in Transpl ant Proceedi ngs.

Patients are doing well with this reginmen
of actually lowering the cycl osporine very
aggressively. W have another 140 patients,
mai nt enance patients set on everolinus for the sane
question, can we do a cycl osporine reduction
protocol in these patients to save renal function

[Slide.]

This is a slide that has been prepared for
me to show you we are far nmore down with our
cycl osporine nean doses conpared to where the
patients were in the B253 study, and actually--is
there a slide on the kidney function, as well?

This is just the difference between ki dney
functi on.

It's clinical practice, | have to say, and
what we see is during the first 4 to 8 weeks, rena
function deteriorates, but then by nonths 3 to 6,
it inproves, and is hear to pre-transplant ki dney
function, but this only happens when the
cycl osporine is reduced aggressively.

This idea is | ooked at in what we call the
non-U. S. trial 2411. It is not a European trial

because Brazil is also on-board, and we hope that
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we can present sonme data in | think it's the second
quarter of 2007.

We are al so doing a study in Gernany on
mai nt enance patients where we have gone one step
ahead, and we are also | owering the cycl osporine
doses in the MV group, so that the idea is, in
general, to preserve renal function by |owering
cycl osporine, and we can do it safely.

We al so | ooked at our patients, these de
novo patients in the clinical setting with regard
to rejection, and we have the advantage in Germany
that we place an Em k [ph] system This is an ECG
system where we have telenetric anal ysis of
rejection data every day fromthe patient, and we
are not just relying on biopsy, and we see very | ow
rate of rejection in our patients.

So, we feel very confortable with using
Certican in conbination with a very low | evel of

cycl osporine, and see, froma clinical point of
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view, no nore episodes of rejection

DR. HI ATT: It looks like in both studies,
cycl osporine is going to be dose adjusted in the
MW arnms, or was not going to be, but you suggested
that that m ght be a reasonabl e t hought.

DR LEHWKUHL: Sorry, your question again?

DR HI ATT: The question is why not do
dose adjustnent of cyclosporine in the MV armin
the European study, and we will cone back to the
U. S. study.

DR. LEHWKUHL: Yes. Instead of clinica
practice to keep up cyclosporine, and there is no
data to support this, to lower it in the second
step, this would address two questions in one
study, so the next step would be actually to | ook
at a lowered cyclosporine in the MW group conpared
with a | owered cycl osporine in the everolinus
group, that would be the next step, because
otherwi se, in the one study you are addressing two
quest i ons.

DR H ATT: Sure, | agree. | think it is

just the questions about bias seen agai nst the MW
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armin ternms of renal toxicity with the current
desi gn.

DR LEHWKUHL: That is the clinica
standard so far.

DR. BURCKART: \What are you doing with the
statins in the European study?

DR LEHWKUHL: We are being very
aggressive. Everyone is getting a statin. W
start the statin early, on the fourth day, and we
are using fluvastatin, because we feel that
fluvastatin has hardly any interactions conpared to
other statins with cycl ospori ne.

We nonitor our patients for nyositis, for
rhabdonyol ysis, and CK values. W have a protoco
where when we | ook at the CK values, it may junp up
to 5-fold until we react. |If it's between 5- and
10-fold, the upper lints, then, we consider
wi t hdrawi ng the drugs responsible for myositis or
t he rhabdonyolysis, and if it's over 10-fold, then,
we forward our patients to the noritis [?] and we
do a nuscl e bi opsy.

DR BURCKART: But you are using it in
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both arns, is that right, in the MW?

DR. LEHWKUHL: Everyone is getting it.

DR KASKEL: 1Is it fair to say that your
study is the nost aggressive decrease in
cycl osporine dosing to date?

DR LEHWKUHL: Yes.

DR KASKEL: And the rationale for that?

DR LEHWKUHL: Well, the rationale is when
we | ook at the study results fromthe B253 at our
center, and we discussed it, whether to use
everolimus or not, we saw so rmuch benefits or we
believed to see so much benefits on the coronary
arterial patee [?], that we felt we want to use
this benefit, but not encounter the problens, and
the study had, at the tine it was designed w thout
tissue, drug nonitoring, and without |owering the
cycl ospori ne.

DR KASKEL: There is a historical paper
by Brian Meyers from Stanford over 15 years ago,
| ooki ng at heart transplant patients, and he showed
very clearly in an algorithmthat the w ndow of

opportunity to prevent nephrotoxicity is within 3
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to 6 nonths, so your rapid decrease in cyclosporine

has a very good basis.

DR LEHWKUHL: Actually, it's not a
controlled clinical trial, it's clinical and
medi ci ne we are doing, and this is something I
al ways | ook at very critically when we | ook at

studi es, because, of course, evidence-based

medi cine is very inportant to conduct, and we need

evi dence, but nostly if we | ook at the evidence

that is being provided by studies, we often see

that fromthe exclusion criteria it is not the rea
clinical setting we are actually living in every
day. It usually accounts for 5 to 10 percent of

patients that you actually encounter as a doctor

than in clinical reality.

The point | wanted to nake was there is a

subset of patients where we | ooked at how far we

could go down, and there is 18 patients in whom

cycl osporine was | ess than 200 during the first

month, and less than 175 at 1-3, which is the npst

aggressive |lowering of cyclosporine, and we saw

that renal function inproved even nore markedly
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conpared to the whole group w thout |osing
ef ficacy.

So, the question that needs to be answered
and addressed is really how far down can we
actual ly go.

DR SOMBERG Dr. Hatt, | think Dr.
Starling has a comment to nmake in ternms of the
MVF- cycl osporine combi nation

DR STARLING Yes, to address your
question, Dr. Hatt, | just wanted to nention that
al t hough MV therapeutic drug nonitoring is not a
uni versal standard in cardiac transplant centers,
it is adhered to by nmany centers including our own.

The literature that is out there, which is
nost extensive in kidney transplantation, has shown
pharmacoki netic interactions between a variety of
i mmunosuppr essi ve agents, the mTOR i nhibitors, and
specifically both of the calcineurin inhibitors
that are conmonly used, cycl osporine and
tacrolinmus, as far as achi eving what are perceived
to be adequate trough | evels of mycophenolic acid

mofetil, so there would be sonme reluctance in
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designing a clinical trial to be too aggressive in
reduci ng cal ci neurin inhibitors wthout
si mul t aneous therapeutic nonitoring of the MW

DR DeMETS: Could I ask one nore
question? The paradigmthat is often used in
non-inferiority trials, at least in sone circles,
is you estimate the relative risk of your new
therapy relative to the standard, but that is the
first part of the question.

The second part of the question is what is
the relative risk of your standard to pl acebo,
because you would Iike to get sone idea are you
beating placebo or not, so the question is are you
confident or are there data--1 don't know the field
that well--but are there data that would hel p you
estimate the effects of either standard you are
usi ng, or the azathioprine, for that matter,
relative to placebo, do we know t hat?

DR. SOMBERG. This is an area in which the
pl acebo-controll ed trials have not existed, and the
hi story was azathioprine plus steroids initially,

and it was really, | believe heart transplantation

file:///C)/dummy/1116CARD.TXT (337 of 412) [11/30/2005 1:38:37 PM]

337



file:///CJ/dummy/1116CARD.TXT

338
was only perfornmed at Stanford and Ri chnond,
Virginia, until cyclosporine came along, so then it
was cycl osporine and azat hi oprine and steroids, and
then after that, other drugs, such as mycophenolic
acid or everolims have been compared to
azat hi oprine, so we don't have that placebo
st andar d.

DR. VENKATARAMANAN: The dropout rate in
the 3 ng everolinus dose has been di scussed as one
of the confounding factors. In the new proposed
2411 study, the MW dosing is 3 grams per day, and
there is already data shown that with the 3 ng MW
dose, you have a nuch hi gher dropout than even the
everolimus 3 ng, neaning that you are likely to
have a lot nmore trouble in the MV armin this new
design that is potentially going to confound the
overall interpretation of the study design

DR. SOMBERG | don't think it will.
Three grams per day is the | abel ed indication for
MW in heart transplantation. Wen | tal ked about
the hi gher dropout rates in the MW study, they
were sinilar to azathioprine.

I just was making the point that the rates
in 253 were not unusual, they were quite consistent

with what we see, but just as 1.5 had a simlar
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dropout rate to AZA, 3 grans of MVF had a simlar
rate to AZA, and that is the way it is |abel ed.

DR EISEN:. | think that is an inportant
point, that with the 3 ng dose of MV, there was
there was that high dropout rate, but yet in
clinical practice, especially with TDM that was
i ncreasingly being used to manage these patients,
you don't see the dropout rate.

So, what you see in the clinical trial,
you may hot see in real practice, and it may well
be with real practice with everolimus, you may not
see that.

DR VENKATARAMANAN: Rel ated to that,
there are several concentration controlled studies
with MW al so. Was that not considered as an
option rather than the 3 gramfi xed dose of MW?

DR SOVBERG  There were di scussions about
that, but that practice obviously is used in sone

centers, but not broadly, and it was felt nost
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appropriate to study it versus the way that MW is
used according to | abel.

DR H ATT: Okay. Ooviously, drug
nmoni toring may change conpliance, it may inprove
it.

I think, if we could, just go the next
slide, which is CR 4, and | think this is probably
alittle bit nore inportant, because this is the
study that has been discussed with the FDA It
starts this nonth.

Oiginally, we were asked to dreamup a
design, but | guess we won't have to do that.
That's nice. But maybe it would be helpful if we
understood this a little bit nore.

I think in the context of answering the
questions, does this study design really address
the deficiencies that we have seen today, that we
woul d Iike to have covered, so | want to open it up
again to the conmittee

MR COLDAM Is this a U S study?

DR H ATT: Yes.

DR. SOMBERG It is a global study, but of
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the 630 patients, 350 will be inthe US If it
was exclusively a U S. study, it would require 20
or 25 percent of all U S. heart transplant
patients, but 350 of the 630 patients will cone
fromw thin the U S

DR H ATT: The first question would be on
the primary. So, nowit's a non-inferiority
compari son, not a superiority comnparison

DR, SOMBERG  Correct.

DR H ATT: | don't have a problemwth
that, but does anybody on the conmttee have any
questions about that particul ar aspect of the
study?

DR. NISSEN: | just would say that given
the size of the study, alnpbst no matter how you
power it, this is about as large a study as you
could ever ask for in a transplant popul ation, so
we are going to get as much infornmation
statistically as we are going to get any other way.

So, then the only question to ask is, is
it the right arns, and | think, looking at this, it

does |l ook like the right arns, but any nore
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statistical power would be really unattainable, |
t hi nk.

DR H ATT: Yes, and | am not asking for
that. In fact, | think that is the right thing to
do. | guess when it comes to the secondary renal
function endpoint, hopefully, we will |earn enough
about that to show that the safety can be inproved.
That, to ne, is probably one of the key goal s of
the study, and | would be nore interested in
di scussi on on that.

DR. MANNON: Was there a choi ce about, you
know, in the European study, | guess it is 6
months, so is there a rationale for waiting for 12
months? | mean you will have a DSMB, of course.

DR, SOMBERG No, there absolutely is a
rationale, and in discussions with the agency, it
is felt that 6-nonth followup after you have
reached your final cyclosporine target is
appropriate. So, there is where the second 6-nonth
period, the full 12 nonths comes in.

DR. MANNON: And functionally neasured by

serumcreatinine, | amassumng, or are there

file:///C)/dummy/1116CARD.TXT (342 of 412) [11/30/2005 1:38:37 PM]

342



file:///CJ/dummy/1116CARD.TXT

343
addi tional markers of function?

DR. SOMBERG No, that is howit is being
mentioned. | nmean sone interesting points have
been made today about cystatin C and alternatives,
which we will consider, but as planned right now,
it is creatinine and creatinine clearance.

DR KASKEL: Along those lines, | have to
mention this. Currently, in an N H study | ooking
at chronic kidney disease in a pediatric
popul ati on, using |Iohexol measurenents, done over 5
years at 3 separate tine points, to get a grasp on
how we neasure kidney function, and conparing that
to creatinine clearances and cystatin C, so | would
encourage you to look into possibly, at |least for
t he subcohort, use of these nethods, although they
are tedious.

DR. SOMBERG  Thank you

DR H ATT: |If we are speculating that the
IVUS endpoints will play out later, tell us again,
your followup ends at 12 nont hs?

DR. SOMBERG the basic study is a 2-year

study, and it will be extended to provide, not just
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for selected patients, but to try to provide as
complete a followup out to 5 years in as many
patients as we can.

DR NISSEN. | wanted to comment on the
I VUS endpoints. | knowthat traditionally, this
intimal thickness nmeasure has been used in
transplant studies, but it is really not the nost
robust | VUS neasure.

There are volunetric neasures that are
actually quite a bit nore powerful, and | would go
back and | ook at the 253 study, and | woul d pick
the I VUS paraneter which has the greatest anmpunt of
statistical power, because that is what we have
done in the atherosclerosis trials.

What you really care about is not the one
spot that is the thickest in the coronary. What
you care about is the total volune of neointimnal
proliferation occurring on any given regi nen.

So, | would argue that if you are using
the ol d endpoint, you may not be using the right
endpoi nt .

DR. SOMBERG | think that is very fair
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and Dr. Kobashigawa may want to comment. | think
as sonmebody who has tremendous experience with MVF
in this setting, part of what | know has i npressed
himis the fact that this finding was consistent
across intiml volune, intinmal area,
cross-sectional stenosis.

DR. NISSEN. Ch, | recognize it is
consi stent, but | want you to use the npst
sensitive endpoint, so you get the nost
i nformati on.

DR. KOBASH GAWA: Dr. N ssen, | agree
When you | ook at burden, you are | ooking at
volunmetric, and that is actually listed as one of
the endpoints. Wat we do know, though, is when we
use maxi mumintinmal thickness, we do have endpoints
in terms of outcones.

We don't have that on volunetrics. W
actually do have that when we | ook at the
val idation study, we |ooked at intimal area, we
| ooked at cross-sectional percent stenosis, they do
predi ct poor outconme when we | ook at certain
t hr eshol ds.

So, we do have nmany points, but because
the ol der data did not have the automatic pull back,

we don't really have the volunetric data, but
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again, | do agree in principle that that is the way
to | ook.

DR. NI SSEN. You don't want to get | ocked
into an archai ¢ nmethod of analysis, because that is
how peopl e started doing it, you know, 15 years
ago. If you really want to be able to nake the
case when this study is done, that everolinus in
this regimen is an effective regimen, then, you
really do want to | ook at the npbst sensitive
endpoi nt .

I am not sure how nmany patients you are
going to have IVUS in but if you are at any | eve
of statistical power, the nore information you can
get, the better.

DR KOBASH GAWA: | agree.

DR. H ATT: Are there other questions or
comrent s?

DR. SOMBERG There may be just a few

things | want to coment just to nake sure
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everybody knows the types of things we are trying
to answer, because in many ways, this is not just
bei ng done to confirmthe results that we have
shown t oday.

We think, for a variety of reasons, we do
show a conpelling benefit-risk and that the
clinicians feel quite confortable they can nove
forward, but it extends this in a few ways.

One, we are looking at two different
concentrations. As | nentioned, in the rena
study, we saw that when we use | ess cycl osporine,
patients did have a better safety profile, so both
the 3 to 8, which we are recomendi ng, and sonewhat
overl appi ng, but higher exposure, 6 to 12 is being
studi ed, and also we are taking the opportunity,
consistent with the FDA's nodeling, to go down a
bit | ower on cyclosporine, to try to even further
enhance the renal picture.

The other thing | want to point out is
agai n, as has been nentioned several tines, it is
hard to do these studies, it takes a long tine.

These data won't becone avail able until early 2009,
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so a subnission and review, if successful, would
|l ead to a drug being avail able at the end of 2009
or maybe early 2010

One of the clinicians my want to conment
interms of that timng versus sone of their
pati ent needs.

DR. ABERNETHY: If | could just ask a
question, | think to anyone, but the higher
everolimus trough concentrations, | believe
under stand why they are there, but | amtrying to
think of how this study can go wong, because you
don't want to invest what you are going to have to
i nvest and then take a risk of that.

So, | guess | am convinced that there are
concentration-rel ated everolinus toxicities,
per haps thronbocytopenia, | guess. |If that is the
case, then, kind of how does it proceed as early in
the trial that arm has an unacceptable toxicity?

DR. SOMBERG There is a Data Safety
Moni toring Board, and | guess the deci sions become
whet her, as has happened with tacrolinus and its

regi stration or other prograns, the concentrations
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need to be | owered or whether it becomes clear that
that is not an acceptable arm | guess those becone
two potential options in ternms of how that trial

m ght need to be altered if things don't go well.

DR. ABERNETHY: | amjust having this
concern that you are kind of in the unknown there,
and here, it seenms like we are really trying to
| earn as best we can the dosing of everolinus.
guess what | amsort of saying is you are changing
two things at once here. You are doing a nore
rapi d decrease of cycl osporine, and you are upping
everol i nmus.

DR. SOMBERG | think you are absolutely
right, and | think one of the problens here is the
limted nunber of opportunities we have to answer
critical questions. In the briefing book, one
thing that | think both supports the |ikelihood
that the I'VUS effect is real, and is potentially
very neaningful, is higher exposure to everolinus
seemed to be associated with even | ower incidence
of vascul opat hy.

The study Scientific Committee that hel ped
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us design this study, several of which are here
today, felt that was an inmportant reason to have
the 6 to 12 mm group, but anytinme you have--there
is a variety of issues that can conme up, if there
is really truly adequate separation, and do the
safety issues cone into play, and | will certainly
spend nore tinme considering that. | thank you for
that conment.

DR TEERLINK: WII| this study be able to
be stopped early for efficacy? If so, | would
strongly di scourage you from doi ng that.

DR. SOMBERG There is certainly no plan
that is not the plan we have.

DR. H ATT: Actually, that is a great
comment. If we really | think are struggling with
toxicity issues, and you have early stopping rules,
you will mss that. So, | think I would second
t hat .

DR. SOMBERG. No, there is no plan in the
DSMB charter to do that.

DR. PRCSCHAN: | was wondering how you

determned what margin is inportant, | nmean what
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margin is really not inferior. | mean how did you
make that determ nation?

DR SOMBERG In terns of the sanple size
cal cul ati on?

DR. PROSCHAN: Ri ght.

DR SOMBERG It is an interesting
question and one that | think needs to take into
consi derati on how often an event occurs, as well as
almost in sort of a utility analysis, talking to a
| arge number of clinicians in ternms of what would
be clinically, neaningfully different.

Qovi ously, a 10 percent nmargin for an
antibiotic with a 99 percent cure rate would
certainly not be acceptable. Here, we have 10
percent has been a tradition in transplant in a
variety of studies, and actually, | may have
m sspoken earlier.

Actual ly, for efficacy in this study, it
is 13 percent, which is related to the fact that
that is sort of the same kind of relative risk in
heart transplantation given its higher risk of

rejection as conpared to renal. In a |lot of
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di scussions with clinicians in terns of what
di fference woul d bot her you, what difference would
be clinically concerning or neani ngful.

So, for rejection, it was in that 13
percent range, and when we tal k about rena
function, it tends to be nore in the range of about
10 mL per mnute.

DR. EISEN: | guess | just want to make a
comment again as a clinician. W saw many
di fferent adverse events that occurred in the
setting of this trial, and | guess the way that |
woul d phrase it is kind of welcome to
transplantation, that this is somethi ng whenever
you go into transplant clinic and see patients, you
see these sort of things all the tine, and they
really are manageable. |f they weren't manageabl e,
you woul dn't have the survivals that we have, and
this is with the approved nedications that we have
and with the off-1label medications that we are
i ncreasingly using.

But the reason why we are using

nmedi cations off |abel, is because the nedications
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that are approved really don't provide us with the
benefits in terns of reducing rejection or reducing
cardiac all ograft vascul opat hy.

We are not sure that the off-I|abel drugs
do, but we really have no choice. So, | think that
we have things that can favorably affect the
bi ggest probl ems we have, which are cardiac
al | ograft vascul opathy and rejection, | think we
are willing to accept sone of the adverse events we
have seen, because we see them anyway. This is
just part of what we do on a day-by-day basis.

DR HOSENPUD: One other comment. In
responding to Dr. Teerlink, | think that the issue
with regards to stopping a study too early is a
critical one, but at the sane juncture, that is why
we have the 30 percent dropout rate.

We are not going to let a patient do
badly. As Dr. Nissen said, these patients are
precious to us, and so if a patient starts having
rejection over and over again, and we have a
patient in a blinded trial, that patient is

probably going to be pulled, and that patient is
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going to drop out. If you |ook at study, all 4 of
the random zed trials in heart transpl antati on,
they all have a 30 percent dropout rate for exactly
that reason.

DR. DeMETS: One of the things | would
hope you woul d address in both of the new studies
is this issue we just discussed, that off treatnent
doesn't mean of f study.

DR HOSENPUD: Agree.

DR HI ATT: | think we are actually
approaching the questions to the conmttee, and in
order to do that, we need to get little setups. W
will take a five-minute break or so and we will get
to the questions.

[ Break. ]

Questions to the Commttee

DR. H ATT: This part of the neeting will
be basically the committee discussing the
gquestions, and | think that if we have any
questions for clarification either fromthe FDA or
fromthe sponsor, we will ask you, so please be

prepared for that. Qherw se, npost of the
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conversation will be within the conmittee itself.

If we could post these questions, | think
we will just go ahead and get started.

This is the first question. This is a
rat her straightforward question.

Novartis has presented the results and
extensively discussed the use of a "fixed-dose"
everolimus regime with "full-dose" cyclosporine in
B253. Both FDA and Novartis agree that this exact
fi xed-dose regi me shoul d not be used for the
prophyl axi s of organ rejection in cardiac
transpl ant ati on.

Do conmittee nenbers agree with this
concl usi on?

Paul, | amgoing to start with you.

MR OLDAM From what | have seen,
agree, yes. | think we have to be careful, if we
went forward this way, howit is all adm nistered
t hough, in view of the risks involved with toxicity
and what ever.

DR H ATT: So, your vote is yes, you
agr ee.

MR. OLDAM  Yes.

DR, PRCSCHAN:  Yes.

DR.  MANNON: Yes.
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H ATT: Yes.

BURCKART: Yes.

TEERLI NK:  Yes.

VENKATARAMANAN:

NI SSEN:  Si.

KASKEL: Yes.

DeMETS: Yes.

T %3 3 3 3D 3 I3 I DD

This is a bit of a tougher question.

Novartis has proposed an alternative
TDM based regine for the use of everolinmus in
conbi nation with cycl ospori ne.
regi nen has not been prospectively tested in a
cardi ac transpl antation study.

In the absence of a prospective study of

this regine, do committee menbers believe there is
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sufficient information avail able to concl ude that
the regi nen as proposed by Novartis has been
denonstrated to be safe and effective for use in
heart transpl antation?

Now, you see there are several conponents
to this question that cone later, but | think that
what | would like to do is first get a vote and
some clarification and comments on the first part
of this question and then we will turn to the other
component s.

Before we do that, | would like to ask Dr.
Al brecht if you could please clarify sone of the
concentration discrepancies that you have conme up
with.

DR ALBRECHT: | will. Wat | actually
noticed during the presentations, and | wanted to
bring this to your attention so that as you di scuss
this and vote on this, you can give us sone
direction and gui dance as to the follow ng.

I don't knowif we will be able to post
all these slides, but let nme just start with the
fol | owi ng.

Dr. Hunsicker, in his presentation slide
CN-26, said that the first nonth recommended

concentration for cyclosporine is 250 to 400
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nanograns per mlliliter. Then, however, when we
heard about the actual exposures during 253, in
ot her words, the proposal was that the first nonth
exposure woul d be what it was in 253, we heard from
Dr. Gobburu, in his Slide No. 10, that the actua
exposure was 200 to 350 nanograns per ni.

We then, during the discussion of the
Eur opean or Study 2411, as well as 2310, heard that
the first nmonth range was proposed to be between
200 and 350 nanogranms per nmL, and in Dr Hernandez's
Slide No. 18, you saw that during the first nonth,
there were sone differences already seen in the
creatini ne.

So, what | just wanted to ask the
conmmittee is when you talk about the TDM and
dependi ng on your recomrendations, can you al so
tell us what you would reconmend in that first
nont h, whether the 250 to 400, or whether, in fact,
the 200 to 350 range woul d be targeted.

DR H ATT: Do we need to have sone
clarification on that? Any clarification, we wll
just invite that now.

DR. SOMBERG The proposal we submitted
was 250 to 400 based on what was recommended in the

253 protocol. In fact, the sponsor would not
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object if the coomittee's reconmendation is 200 to
350, which is nore reflective of that, that was
actual | y achi eved.

DR H ATT: GCkay. Thank you

Before we go to (a), (b), and (c) of this
question, we will start on the other side of the
room David, if you could give us your vote on this

question and any comrentary you would |ike to nmake.

DR DeMETS: | think ny remarks woul d be
that at this point | amnot convinced. |If you
asked ne would | vote, | would probably vote no,

that it's absolute, because | think the nodeling
that this is based on has a lot of caveats to it,
and we haven't really, you know, the data we have
suggests that it is effective and there are safety

problenms. W don't have any data in this range,
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and the rationale it is based on is--I mean | can't
think of anything better to do than what was done,

I woul d commend all those who worked on this.

But if you asked me am | convinced that it
is safe and effective, the answer is | don't know
that, so | would vote no. | guess | viewthat the
answer is in the two studies that are proposed, but
on the other hand, the problemthat | can't resolve
right at this nmonent is that is five years down the
road, and what do we do in between

But if you ask me am | convinced, the
answer i s no.

DR H ATT: Okay. Let's keep going around
the room Fred.

DR KASKEL: | would agree. M answer

woul d be no at this point, insufficient

information, and we will talk about that nore.
DR PICKERING | guess | would give a
very qualified yes. |Intellectually, |I am not

really convinced. There is a |l ot of extrapol ations
here, but they seemto be reasonable, and if there

was not going to be a study that will give us the
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answer, | would definitely have said no, but it
| ooks as though there is going to be a study, and
think that is terrific news.

| woul d be concerned that between now and
2009, or whenever it is, if we say no, everolinus
is not available for off-label usage in this
country, unlike a lot of the other agents that are
currently being used on the basis of even |less data

than is available for this drug, so | guess | would

vote yes

DR. NISSEN: | amgoing to explain what mny
thinking is here. First of all, |I tend to view
this as an orphan disease. | nmean | think we have

had ot her drugs like this here.

| recall a discussion we had around
bosentan for pul nonary hypertension, and a drug
that had a lot of toxicity, but was used to treat a
di sease which there are |limted nunbers of people
that have it, the prognosis for which is very bad,
and where an advance in therapy has the potenti al
to do a |l ot of good

| am convinced here that there is a
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potential for everolinus-based therapy to inprove
outconmes for patients with transplant di sease. Wy
am | convinced? Because | understand that |ate
survival in transplantation is tightly linked to
the devel opnent of vascul opathy, and that while
these studies were too short to have any chance to
show us how that would translate to a surviva
advant age, there is enough evidence fromthe
studi es that have come fromtwo separate groups to
suggest that |VUS-neasured transpl ant vascul opat hy
is closely correlated with norbidity and nortality,
including nortality, including the hard endpoi nt of
nmortality.

So, | aminclined to | ower the bar for
this drug in a way that | wouldn't for nmany drugs,
and there are several other reasons why | am
inclined to | ower the bar.

First of all, this drug is not going to be
used by fanmily practitioners. People who treat
heart transplant patients are highly sophisticated.
They understand i nmunol ogy, very limted

popul ation, highly specialized centers where

file:///C)/dummy/1116CARD.TXT (362 of 412) [11/30/2005 1:38:38 PM]



file:///CJ/dummy/1116CARD.TXT

363
clinical judgrment has to be applied in choosing
regi nens.

You heard fromDr. Starling, who heads the
worl d's greatest cardiac transplant center, and he
said that 150 of their patients are on Rapanycin,
are on sirolinus on the basis of what clinica
trials.

So, here you have sone very sophisticated
peopl e using an agent in this class essentially off
| abel, and there has not really been particularly
robust findings, but there is enough of a belief
that they do that.

We have a sponsor that has done what woul d
seemto be an al nost inpossible study. You know,
if you had asked 10 year ago could you study 600
patients with cardiac transplantati on out of the
coupl e thousand that get treated every year, it is
very chal |l engi ng.

So, | have to give them points for taking
on an extrenely difficult challenging problem

I do not want to set an unduly high burden

for advancing the field when you are dealing with
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an orphan di sease and one that we know |l eads to the
dem se of patients over a period of time with a
very high nortality and norbidity rate.

So, given that, | amreally having a
difficult time answering the question, because it
may be that waiting until 2010 to have this therapy
will harmmnore patients than might be harned if we
approve this drug to be used wi thout perfect
i nfornation.

We don't have perfect information, | will
be the first to tell you that, about how to dose
it. But | suspect that in the clinical setting,
there will be additional work done.

So, for all the reasons | stated, because
of the orphan di sease, because of the fact that it
is arapidly evolving science, and because of the
fact that drugs in this class are already being
used off label, | amgoing to vote yes

DR. CUNNINGHAM | agree with everything
you just said, Steve, but | amgoing to vote no,
because the question asks me if | believe that the

drug has been denonstrated to be safe and
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effective, and it hasn't been denobnstrated to be
safe and effective, however, | do really w sh
to--and | am speaking as a representative of the
peopl e, consumers, in general, who do expect that
we will have the know edge that drugs will be safe
when they are taken

So, speaking fromthat perspective, |
think we don't know for sure although | really do
want to commend the sponsor. | amreally inpressed
with what they have to offer, I aminpressed with
the fact that they have already got the studies
lined up and ready to do.

I think that there is hope that sone
people in the country will have access to this drug
even though it may not be approved, or it may or
may not, but there will be this study going on, and
it's starting.

I think that is terrific. | think there
is great hope in the prevention of the vascul ar
problems. So, | really look forward to the
approval of this drug in the future if it is shown
to be safe.

DR. VENKATARAMANAN: This is a difficult
pati ent population to study, and the sponsor has

done a lot of work in terns of the clinica
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phar macol ogy. Dropout rates that are seen are
typical of this patient population, and the drug
has shown effectiveness both in terns of allograft
vascul opathy and the rejection

If it is a me-too drug, | would definitely
ask for additional safety data. G ven the need for
such a drug, and what is currently used, w thout
clinical data, a non-approved drug, | have to say a
qualified yes

The qualification comes with the fact that
there has to be definite foll owup studies as
pl anned, and al so nore aggressive followup on the
renal and the lipid profiles, so that we better
under st and t he nechani sns of what is going on

DR. ABERNETHY: | would have to say that
my thinking is very consistent with what | am
hearing all around the table. | think that |inked
to the Phase 4 study that has been outlined, that |
can vote an uneasy yes.

DR. TEERLINK: | concur with many of the
under | yi ng assunptions that have been said and
still probably vote the other way, not
surprisingly.

First of all, is this an orphan di sease?

Yes, it is in sone regards, but we do have
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mycophenol ate, which was approved, and unlike the
PAH synmpt om where you had only an 1V avail abl e
drug, so now | amnot sure we are in the sane kind
of orphan arena. W actually have agents that are
wor ki ng and have gone through an approval process,
as well.

Normal |y, and al so just because physicians
are using a drug in a simlar class with no data
doesn't necessarily suggest that we should be using
it. | would remind folks here that there was an
acute heart failure drug that was recently approved
because peopl e were using noranone and dobut am ne,
whi ch were hurting people and things, and we needed
to reach for that.

So, | think until we see a little bit

more, it is inmportant. So, what do we have here
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with this trial? Wll, normally, we ask for two
trials, and obviously, we are not doing that in
thi s case.

Normal Iy, we ask for hard endpoints of
clinical events, and don't accept surrogates. The
only surrogates that have been accepted
traditionally are LDLs or millinmeters of mercury,
and that is based on hundreds of thousands of
patients, not snmall groups of 50 patients followed
for some period of tine, 100 patients followed for
some period of tinmne.

In general, the other surrogates are felt
to be not acceptabl e because they rarely reflect
the conposite and conprehensive effect of the drug.
They |l ook at a very small segnental aspect of the
drug and try to interpret an inpute a genera
clinical benefit fromthat.

I think there have been a nunber of
exerci ses that have been dangerous in that regard.

Al so, conposite endpoints are generally
eval uated on the basis of the validity of the data

collection and on the rel evance of the clinica
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events. Cearly, there were sone relevant clinica
events that were evaluated by the composite, such
as death, graft |loss, and those itens, none of
which were at all different.

So, then, | amleft with it be changing
solely on the basis of the rejection, and they
present sone very nice slides saying that this
shoul d cause a decrease in MACE, and | was ready to
believe that, and the time course of that decrease
in MACE was within the time course of this trial
data. Yet, | didn't see anything different.

So, when | have a patient in front of ne
asking me why are you using this drug as opposed to
one that has been |ike mycophenol ate, that has been
approved and things |ike that, what benefit am| am
going to get out of this?

Can | say you are going to live |longer?
No. Can | say you are going to feel better?
don't see any--you know, there are no synptom
things, there is nothing that suggests that. In
fact, there is an increase in infections.

Can you reduce side effects? | don't see
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any side effects being reduced by this consistently
enough across the board to provide a benefit to the
patient.

There is this proposal that there is a
| ong-term benefit by reducing coronary
vascul opathy. | think that is very inportant, but
as of yet, | don't see any data fromthis trial,
fromthis experience, fromthe gl obal aspect of the
patient to show that that has an effect.

So, because of those reasons, | think it
is an extrenely positive hypothesis-generating
trial and | look forward to seeing what the next
trials show. So, | vote no.

DR. H ATT: Dr. Burckart, you can conment,
but you can't vote.

DR. BURCKART: Thank you. | appreciate
the opportunity to coment.

DR H ATT: Sorry, Dr. Burckart, you can
vote.

DR. BURCKART: | first want to conplinent
the Division of dinical Pharnmacol ogy of the FDA on

the excellent job that they have done. They really
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have been very thorough | think in going through
the informati on and certainly pointing out all of
the problens that go along with a very conpl ex
patient population and trying to do a very highly
control | ed study.

At the same tinme, when you work around
transpl anters and work around transpl ant patients,
I think you do get, and | would echo Dr. Ni ssen's
comments, and say that you realize what sone of the
difficulties are with this patient population, and
trying to nove ahead fromwhere we are now,
particularly in the area of the vasculitis or
chronic rejection and other transplant of organs.

The 1 VUS studies weren't perfect, but, in
fact, | think they do show prom se that we may be
abl e to do sonething about the inexorable decline
in patients over time that was pointed out so
clearly by Dr. Barr this norning.

When you are around transplanters, and you
have been around therapeutic drug nonitoring now,
Venkat and | worked | guess in 1982 when

cycl osporine first becanme available in Pittsburgh,
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but therapeutic drug nmonitoring was initiated at
that time, and is really a conplete part of any
transpl ant program now, whether it be for
cycl osporine or tacrolimnus, and maybe for
mycophenolic acid, so | see no problemin

integrating therapeutic drug nonitoring for this

agent in a transplant popul ation, and have conplete

confidence that it would be adhered to very
strictly by people, particularly when they are

using it in a patient population |like the heart

transpl ant patients, and know ng the people that we

have to nmanage those patients long term

So, | would definitely vote yes

DR. H ATT: Thank you. | think my
comments are, as you get around the room things
start to echo each other | think a little bit, but
clearly appreciate the chall enging nature of the
patient popul ati on.

I think | agree that in the back of ny
m nd they have been an orphan di sease status to
sonme degree. | also was inpressed with how

background t herapi es have changed, | think the
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statin effects have probably raised the bar for
everybody and i nproved out comes somewhat .

It is also clear that there are
alternative therapeutic reginmes here, so | don't
think that we are denying patients, you know, just
one course of action

When you go to this question, my first
comrent is | think the effectiveness, in my mnd,
is pretty convincing, so | don't feel that nore
studies need to be done. | think we will learn
more as you nonitor levels in terns of efficacy and
out cones, and nmaybe you can optim ze that and maybe
the | ow dose reginme by a dose adjusting will start
| ooking like the 3 ng regime did.

So, | amnot convinced that we need nore
data for efficacy, but | do believe that the safety
concerns have not been addressed, and | think that
t herapeutic drug nonitoring, whether that can
correct that or not, | think is specul ative, and
think drug safety is a big problemin

cardi ovascul ar nedicine and in all branches of

medi ci ne.

So, because of the unresolved safety
concerns, not efficacy concerns, | amgoing to vote
no.
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DR MANNON: My comments will nmirror the
rest of the table. M vote is no. The reason is
think that the question really links again the
i ssues of safety and efficacy, and | agree that to
me, this does appear to be an efficaci ous reginen,
but the issues of safety remain in question, and
am not tal ki ng about the issues of hyperlipidenia
and | eukopeni a and thrombocyt openi a, because as a
transplanter, | accept those, and | think ny
patients accept those because of the better quality
of life.

In the case of transplant in hearts, there
is no backup therapy like dialysis. So, | am
basing this solely probably on the renal failure
outcone, and | think that the inpact of rena
failure in this country in transplant has been
underestimted until g o' s paper cane out, and
don't what the inpact, whether there will be
significant and substantial reversibility.

We don't have sufficient data fromthis
data to let us know whether there will be ongoing
inprovenent. | think the followup studies wll
really help to answer that, as well. So, again, ny
vote is no.

DR. PROSCHAN: | al so vote no. | am
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concerned about the safety, but noreover, | don't
think the IVUS results are very convincing at all,
and | think that Novartis has done a good job to
try and battle the problens that you have, but |
thi nk anytine you have 67 percent m ssing data, you
know, Harry Potter couldn't do magi ¢ and convince
me no matter what you do.

I think when you have that much m ssing
data, and when there is a | ot of evidence that
suggests that it is not mssing in a randomway, so
I am not convinced about |ong-term benefit because
| amnot at all convinced about the IVUS results,
and | amworried about safety, so | would vote no.

MR. OLDAM This appears to be a very,
very effective drug, but being a victimof kidney

failure nyself, | am concerned about the risk, and

file:///C)/dummy/1116CARD.TXT (375 of 412) [11/30/2005 1:38:38 PM]



file:///CJ/dummy/1116CARD.TXT

376
I would vote a qualified no. | would like to see
this all tested and finally approved with the risk
elimnated or at |east reduced.

DR H ATT: It is a rather split decision
It is about 8 to 5, 8 No, 5 Yes.

I guess before we go to this, does anyone
want to nake any conments about what Dr. Al brecht
rai sed, the yes's about what |evels you woul d want
to achieve? Do you want to hear that or not?

DR ALBRECHT: Yes, we would like to hear
t hat .

DR H ATT: | can't answer that questi on,
but | think those who voted yes night make a
comment .

DR ALBRECHT: Could you perhaps link that
to Question (a) also, or caveat (a)?

DR. H ATT: Sure. These are nore
di scussion points really.

DR. NI SSEN. Perhaps what we ought to do
is just discuss whether we think there is any
advice we can give to the sponsor and to the agency
about these trials that are going to go forward.

DR. SOMBERG  Recogni zi ng sonme of the
comments nade in the voting had to do with concern

about renal function, and with Question (c) that
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was posed, we did an analysis that |ooked at the
outconmes in patients with the worst renal function
at baseline conpared to those, and | was wondering
if that might be valuable to showto the conmittee
in terms of whether or not there would be a
rel evant subgroup that nay affect people's
t hi nki ng.

DR. H ATT: | will put that to the
conmittee. Does anybody want to hear nore? Yes,
okay.

DR. SOMBERG This is an analysis that was
done in response to seeing what the questions were,
and we | ooked at patients based on their baseline
creatinine clearance, and they were divided into
quartiles.

[Slide.]

The | owest quartile--again, this is in
baseline renal function as shown in purple at the

bottomwi th the other three quartil es above
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that--and what this |ooks at is the risk of

devel opi ng severe renal dysfunction or a creatinine

cl earance |l ess than 29 at 12 nont hs based on the

renal function that you have coning into the trial
VWhat one can see is the risk of devel oping

the severe renal dysfunction is nuch, much greater

al nrost 75 percent in those who had creatinine

cl earances less than 50, that is what the bottom
quartile translated into, as conpared to those who

had creatinine clearances greater than 50, so quite

a big difference in renal outcome based on your

basel i ne creatini ne cl earance.

Qoviously, the flip side to this question

i s what about efficacy, is efficacy really

different if you separate out those groups, and the

answer is it is not. |If one looks at the primary

ef fi cacy endpoint here, it was not different

bet ween the groups based on their renal function

So, | offer that to the conmittee
DR. TEERLINK: Is this only in the
everolinmus-treated patients? Maybe | am m ssing

it. Are these only everolinus-treated patients,
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isthis all?

DR, SOMBERG  Correct, no,
everolinus-treated patients. But on the first
one--1 am sorry.

DR. TEERLINK: The first one? Can you go
back to the first one?

DR. SOMBERG | am sorry.

DR. TEERLI NK: So, which group of patients
was divided into four?

DR SOMBERG | will ask Kevin, who did
this analysis, to explainit. W also have the
data based on patients that were solely in the
everolimus group. | think | put up the wong
sl i de.

DR. MANGE: Again, it's Dr. Kevin Mange
from Novartis.

[Slide.]

This isn't everybody. This is all the
study subjects, so this is their baseline
creatini ne cl earance.

DR H ATT: What it doesn't help obviously

is that therapeutic drug nonitoring would take
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people in the |l owest quartile regardless of their
treatment, and it would sonmehow nodify that bad
out cone.

DR. NI SSEN. But what he is suggesting,
Bill, is that it would be possible, if we had voted
yes, to say that the drug should not be used in
patients with a creatinine clearance bel ow 50.

DR. TEERLINK: Actually, | amnot sure we
even know that fromthis, if it's just as effective
in the primary endpoint. These nmay be patients who
will develop renal failure no matter what you do.

DR NI SSEN. But the safety/efficacy
bal ance is potentially affected if there is a group
that is particularly vulnerable to the effects of
the drug, that can be informative in terns of a
| abel to clinicians, and they are arguing here,
whet her you agree with it or not, they are arguing
that the upper three quartiles do pretty well at
mai nt ai ni ng ki dney function conpared to the | owest
quartile, and that they are suggesting a strategy,
if we wanted to go forward with this agent, that

would initially approve it, but not for people
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whose creatinine clearances were bel ow 50 at
basel i ne.

Now, ny guess is that physicians who
practice this transplant mnedi ci ne woul d probably
al most automatically do that, but one never knows.

DR. PICKERING Did you have patients in
the azathi oprine group with that degree of inpaired
renal function at the start of the study, and if
so, what happened to thenf

DR. SOMBERG First of all, for the point
of this analysis, yes, patients who had a
creatinine clearance |l ess than 29 at the beginning,
so they had essentially already achieved the
endpoint, were not included in the analysis.

This slide that is up currently--1 am
sorry, the initial one | didn't realize was al
patients--this slide breaks it out into, it is just
for the 1.5 ng group where again you see the
patients with the best renal function continue to
do quite well.

Those in the bottomquartile at the outset
do quite poorly.

Simlarly, for azathioprine, on this next
slide, which | think is your question

[Slide.]
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The azat hioprine patients also do poorly
if they have bad renal function going into that.

DR H ATT: O course, you could flip it
and say why do TDMif you have good renal function
at baseline. You could use the same argument to do
t hat .

DR. PROSCHAN: The second slide that you
showed, could you go back to that one? Not this
one, not the one you just showed. Yes, this one.
So, this P value here is a gl obal comparing all
four quartil es?

DR MANGE: Yes.

DR. TEERLINK: This is azathioprine plus
everol i nus.

DR HI ATT: Now, we are back to the
questions to the conmrittee. | think we will just
try to take these (a), (b), and (c). Maybe, Paul,
we will go back and start with you, and if you feel

confortabl e answering those, but from what you have
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heard today, you voted no, you m ght just kind of

go through those if you can. These are just
di scussi on points.

MR COLDAM Wth ny limted technica

know edge, that is a very difficult question for ne

to respond to.

DR. H ATT: That's fine. Wy don't we

keep goi ng.

DR PROSCHAN: Well, with ny expertise in

statistics, that is also difficult for nme. Wat

woul d say is, you know, the evidence presented
suggests that TDM mi ght be very effective, but

woul d want to see a clinical trial to show that

Sonme of the sinulations that have been
done are suggestive. | amtalking about just (a)
here. | think there has been evidence to show that

this mght be a pronising avenue, but | woul d want

to see a clinical trial

DR. H ATT: | think while you are at it,

why don't you just comrent on (b) and (c) if you

can.

DR. PROSCHAN: The answer is no to (b).
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voted no to the first question, and | would say it

has not been shown safe and effective for al

cardi ac transpl ant recipients.

Again, | think there is no question that

they have shown that there is benefit on acute

rejection. | still have doubts about the |onger

termeffects, because | definitely have doubts

about the IVUS results, and | al so have a | ot of

saf ety concerns

Now, certain subgroups, | don't know.

me, | can't really say right now | don't know if

there is really enough information to say that.

doubt that | would say okay, in this subgroup,

okay to do it, and this other subgroup, it's not.
I don't think |I have enough information to know.

DR. MANNON: Since | voted no, | think I

can't answer (a), what information supports it,
I think no again for (b). As far as subgroups,
mean they just showed us sone interesting

i nformati on regardi ng GFR

I mean | think the thing is you are sort

of limted in this population, if you have got
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Stage 4 CKD, to cone in with a G-R bel ow 29, al npst
everybody is going to be on cycl osporine anyway.
So, is this going to propel and make things worse
potentially, so | might be willing to consider
restricting very severe Stage 4 kidney disease, if
you are dial ysis-dependent already, it probably is
irrel evant.

VWere Stage 3 is going to be, | think is
the popul ation that we saw a big effect on. As far
as things like hyperlipidenia and anem a patients
coming in, | mean those patients mght be that way
fromtheir baseline disease, | don't think that
that should be a linmtation

Thr onbocyt openia may be nore difficult to
deal with, but presumably, it is drug related, and
not an i nmmune-nedi ated t hronbocytopenia, so | don't
know i f | have to get that specific.

People with G bleeding, | think we saw an
increased risk of G bleed in the study groups with
everolimus, so that needs to be accounted for. |
couldn't really see any other risk for pericardia

ef fusi on other than being on the study drug
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necessarily.

DR. H ATT: | will follow up on that, too.
I think the TDM regi men | ooks very prom sing, but
its inmputed safety effects haven't been shown, and
need to be shown, and that was my mmjor concern

The subgroup question, | don't think we
can answer that. Blacks netabolize it differently,
and there woul d be some dose adjustnents there.
There weren't a | ot of wonen studied, and there may
be sonme limtations there.

On the other hand, back to the kind of
or phan di sease di scussion, you take what you get,
that's who these people are. | don't think | would
go into a subgroup approach. | don't think the
nunbers will be there to support that.

So, nothing junps out at ne that would say
that once you have established what the TDMi s,
that this shouldn't be sonething that all patients
get, and because of the expertise and nature of the
physi ci ans taking care of these patients, | would
leave it up to themto deal with any ki nd of

het erogeneity across responsiveness. | don't think
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we should try to go there.

DR. BURCKART: | thought the information
that it established the | ower end, the 3 nanogram
per nL was pretty good in terns of biopsy-proven
acute rejection, and then on the upper end, you
have to choose sone toxicity, and in this case,
they chose thronbocytopenia, so | thought that was
reasonabl e.

That is probably as good as any
therapeutic range gets, realizing that a
therapeutic range is an estimate of when nost
patients are going to do well

In ternms of the safety related to
therapeutic drug monitoring, since there wasn't a
rel ati onshi p between renal inpairnent and drug
concentrations, then, I amnot sure what you are
| ooking for there. Additional study is not going
to nake that happen when it is not there already.

I think it has shown effectiveness
certainly in the ranges that have been studied, and
| applaud the conpany in adjusting the range in

their proposed study, because, in fact, if you are
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goi ng to be adjusting cyclosporine, with any of
t hese i munosuppressor reginens, it is not one drug
or another, but basically, a conposite that
perhaps, | mean nmaybe the therapeutic drug
moni toring should, in fact, be nore of the type of
thi ng being done by XDX, where you are nonitoring
peri pheral blood and nmonitoring lots of different
thi ngs by usi ng genomics.

In terns of special patient popul ations,
the conpany has already | ooked at patients with
hepati c di sease in which dosing would have to be
altered. |In terms of African-Anericans, | think
that maybe needs to be included under Question 3
when we tal k about changes or things that ought to
be done in a study, such as pharnmacogenetics, you
know, things that are obviously different between
Afri can- Areri cans and Caucasi ans.

DR TEERLINK: Briefly, | think you have a
great ampunt of data to help guide you in terns of
the TDM program and for me, | am actually | ooking
at this as a conbination of a strategy treatnent,

so you use your information that you have to adjust
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to your CSA doses, as well as to follow the
everol i mus doses.

O herwi se, you know, the reason actually |
think this is inportant is to show that this new
strategy is, in fact, safe and effective, and that
you don't |ose efficacy by sone of the changes that
you are doing, and that you do, in fact, benefit
safety, and then the same comrents in terns of
subgroup anal ysi s.

DR. ABERNETHY: Wth regard to the TDM
question, | think that this proposed or this study
that is about ready to get up and goi ng should give
a lot of information with the higher targeted range
that is going to be included in that. At that
point, one will sinply have to see the data.

| guess ny gut feeling is that TDM had
already left the station, it is going to happen
with this drug whether it nakes any sense based on
data or not, but one will have the opportunity to
| ook at a much wi der concentration range and come
to sone conclusion about whether that is the right
way to go.

Wth regard to all patients versus
subgroups, | feel like we sinply haven't seen

enough data. To flash a fewrenal slides in front
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and try to nake sone evaluation, | don't feel
confortable at all in doing that.

I woul d assunme the sponsor and the FDA
woul d | ook at that data really carefully and just
see if there is enough there to make specific
t houghts or recomrendations, and would certainly
trust themto do that.

Wth regard to certain subgroups, there
have been sonme nentioned. | really haven't seen
enough data in any particular group to nmake a
recommendati on other than | think one would treat
all groups and then | ook carefully at this next 600
and sone patients, and then perhaps begin to
devel op the database to say whether that is
appropriate or not.

DR. VENKATARAMANAN: There is large
variability in the pharmacokinetics which is
obvious fromsignificant overlap in terns of trough

|l evels both at the 1.5 and the 3.0 ng dosing, so
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fixed dosing is not appropriate, so |levels would
m nimze any potential pharmacokinetic variability
fromone person to the other

The docunent that is presented has sone
i nformati on suggesting that at |east 3 nanogram per
nmL is necessary for efficacy, and 3 to 8 nanograns
seens reasonabl e given that we don't have any
speci fic neasure other than perhaps sone of the
side effects for the upper limt.

So, concentration-controlled trial of this
nature would definitely be rmuch better than a fixed
dosi ng regi nen.

In terms of effectiveness, | don't think
that | have any concerns with effectiveness. In
terns of safety, as | nmentioned early on, perhaps
addi tional intensive nonitoring of lipid profiles
and aggressive creatinine clearance nmeasurenent
needs to be done to mninize potential problens in
the patient popul ation

I don't have any specific comrents other
than what has already been nade with reference to
t he subgroup.

DR. NISSEN. | actually saw a | ot of
sources of evidence that would help ne fee

confortable with the TDM regi men, and by the way,
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interpret this the say way that John does, that |
am tal king about the rapid downward titration of
cycl osporine along with the nonitoring, therapeutic
drug nonitoring for everolinus.

First of all, and |I recognize some of the
limtations, but the kidney transplant studies
think provide sone pretty reasonabl e evi dence that
when you rapid taper cyclosporine in the presence
of relatively full doses of everolinus, you tend to
preserve renal function. So, that hel ps nme sone.

The anal ysis post hoc, although it is post
hoc, from everolinmus, show ng the rel ationship
bet ween cycl ospori ne exposure and | oss of rena
function, which is strong, and the |ack of
relationship for everolinus, helps nme there, as
well, so again | amconfortable that that makes
sone sense

Finally, well, there is also the data with

regard to everolinus trough |evels and the rates of
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Grade 3A or greater rejection, which seened to
i ndi cate that when you get to about 3 or 4
nanograns per nL, you know, you are on a plateau
for then on out, suggests to ne that that is a safe
m nimal |level. That was part of the reason why I
voted yes is because | | ooked at those data and
sai d, gosh, that actually nake a pretty good anount
of sense.

Finally, the experience of the German
Heart Center we heard about, where this reginenis
actual |y being applied, and has been reported upon
to produce very reasonable rates of efficacy and
safety.

So, | took that all together and said it
really does support the notion that a mninmum /| eve
of around 3.0 is needed for efficacy, and that
rapid tapering of cyclosporine is strongly
associated with preservation of renal function.

So, that makes ne thing that the current
study design is the correct study design

DR PICKERING | don't have a whole |ot

to add. | think | was not fully persuaded by the
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retrospective anal ysis, but again the European data
seenms to be very consistent with that, and the
renal studi es.

One other point, it has been said that
there are a |l ot of other reginens avail abl e, and
think in one of the reviews it said they identified
40 different regi nens, but obviously, nobody knows
how ef fective they are. | think as far as | can
tell, this is the only one that there is any
suggestion that the vascul opathy is affected, and
obviously, the other reginens are pretty good at
getting people over the first few years, but this
is the only one that has a prospect that we know of
for the long-termbenefit.

DR KASKEL: Just to review sonme of the
things that have al ready been said, obviously, any
reginen to | ook at dimnishing the incidence of
chroni ¢ vascul opat hy, allograft vascul opat hy,
whether it is in the heart or the kidney, needs to
be supported.

I am encouraged by sone of the strictness

of the German study that suggests that the rapid
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taper of the calcineurin inhibitor may be
ef fi caci ous.

I think that the current design is
encouragi ng, and | would encourage also to be added
to that, sone subcohort of studies getting a better
measur enent of renal function at critical time
points in this study, because |I think that the
limtation of renal function measurenents now are
not accurate enough for us to nmake a concl usion

But based on all this, | amhaving a
change of heart, and that is not a pun, so | am
wondering if | could change ny vote to a yes

DR HATT: It is really split now

DR. NISSEN. | amnot going to tw st

anybody's arm but this is very, very difficult.
It is difficult because there are conpeting issues
here. | mean | think that | will bet you anything
that sone of those yes votes could flip over to no
pretty easily, and sonme of the no votes could flip
over to yes.

Per haps for the agency, what you are

seeing here is that we are kind of on the fence
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here about this. You know, it is interesting to
find nyself on the yes side. There probably been no
nore zeal ous guardi an on the drug safety side, but

I want to nake sure everybody understands why this
is a different situation.

This is a very, very vul nerable, very
orphan di sease kind of population, and it is not
the first time | have |lowered the bar a lot for
sonet hing where | thought that the patients were in
great need, and where | thought--we don't reach the
| evel of statistical evidence that we ordinarily
woul d want, you know, David.

| amvery rigorous about that, but in sone
ci rcunst ances, you don't want to be a slave to the
P val ues, you want to try to exercise clinica
judgrment, and just to explain this vote, you know,

I think based upon the German Heart experience,
based upon the kidney transplant data, based on the
post-hoc anal ysis of 253, that | think the TDV
reginen is very likely to work, and I think it

m ght be useful to have it before 2010

DR DeMETS: | don't think |I am changi ng
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my vote, but | do want to say that | think this

program and this study in particular, | nean it's

fantastic that it has been conducted in the way it

has been conducted with all the caveats.

| came in the roomnot sure | was
convi nced about the efficacy of the primary
endpoi nt, because | was worried about the
ascertai nnent of that biopsy-proven rejection,
t he di scussion has convinced ne that that was

probably pretty conplete. So, | accept the

ef fecti veness on the primry endpoi nt although I

share John's concerns that the factors on the

bi opsy rejection rate, and yet you don't see it

but

translated yet, it is a surrogate of some sense,

but nevertheless, | wll accept it.

The I'VUS data, | think has a | ot of

probl ems, and, you know, there is no analysis that

can rescue a flawed design, and that endpoint

is

just flawed, and | think it will be fixed as best

one can in the new studies, so | am encouraged by

t hat .

The question about the TDM we just don't
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know, and to get there, you have to do a | ot of
extrapolations. | don't have the sanme clinica
instincts that sone of you do, so | will stick to
my statistical evidence, if you don't mnd, and
based on that, | think that it is very encouraging,
very promsing, but | think if we really want to
find out, we need to do the studies.

DR. H ATT: We have two nore di scussion
points, and one is if you voted yes, and the other
is if you voted no, and if you switched your vote,
keep track.

DR NISSEN: It isn't over until the fat
| ady sings, and you never know, sonebody el se nmay
change their vote

DR HI ATT: You are persuasive

So, why don't we go naybe go around one
more tine and take these together. Just to keep
reversing the order, David, do you want to start
with 3, or actually with 4.

DR. DeMETS: Well, | think that we have
sort of commented all throughout the day and the

afternoon especially about the kinds of issues we
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had with the current study relative to the
ascertai nnent and followup, and | think those

i ssues appear to be addressed in the new studies,
so | think that | don't have anything new to add
that woul d be done.

I think the conpl eteness of the
fol | owups, worrying about the ascertai nment bias,
and perhaps sone nore sensitive neasures of the
IVUS, and renal function, but | think that many of
those are bei ng addressed.

I do wonder what the inplications of a
different control armis in all of this. | mean we
are switching controls on these two studies, but it
seens |like the right thing to do, because that is
what is being done, so | think that is the right
thing to do, as well

I did want to come back to one fina
poi nt, though, and that is this issue of the
inmputation in a non-inferiority trial, and that is
a di scussion that the sponsor needs to have with
the agency. It is sonething that | don't strongly

believe in, as sone do, but nevertheless, it is a
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poi nt that should be sorted out.

DR. H ATT: Fred, | think you voted yes,
so | amgetting you the right question here.

DR KASKEL: | will just make a plea for
measur enent of renal function. W are being asked
by the NIH to take patients age 2 through 18, put
two Vs in themat three time points over five
years, infuse lohexol into one IV, take the IV out
of a screanming 2-year-old, and then sanple fromthe
IV at three tinme points over the course of two
hours for |ohexol determ nations.

So, if we can do it in an infant, | think
in a patient who is conpromised with a transplant,
heart transplant, on these drugs, we can bring a
smal |l cohort into a clinic and neasure exactly
ki dney function. That would be ny plea.

DR PICKERING Well, one of the reasons
voted yes was because of the proposed study that is
about to start, and it seens to me that will have a
very good chance of giving a good answer to the
proposed TDM schedul e

Al so, even though it's designed as a
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non-inferiority study, there is a prospect that it
m ght show a positive | VUS outcome since
mycophenol ate, | believe, was not shown to have any
ef fect on vascul opat hy.

DR N SSEN:  You know, there is a
conprom se here that m ght nake sone sense, and
that is, the 176-patient European study m ght give
enough information on renal safety to close that
gap, and | would think about letting that represent
a potential route to approval with a commtnent to
continue the ongoing U.S. trial to conpletion in a
reasonabl e period of tine.

I have to go back and | ook at the power in
the European study, that 176-patient study, but |
think it is powered for a plus or minus 7 niL of
renal function, and if the agency thought that was
narrow enough as a non-inferiority margin to say
that the reginen, as nodified, is not going to have
the renal safety problens that were seen in RAD
253, you might be able to nmove forward on this nore
qui ckly than you would have if you had to wait for
the U S. study.

I would li ke to see both done, but | am
not sure | want to see both done as Phase 3. Maybe

one of them can be done nore as a Phase 3B/ Phase 4
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study. Sonething to think about.

DR. VENKATARAMANAN: | think the European
renal study will definitely add safety data plus
the proposed heart transplant study nust be
continued, and | echo a previous statenent that
nore aggressive renal function measurenent using
[?] or at |east |ohexol nust be done, and definite
use of statin in all the patients, and addressing
monitoring of lipid levels in the patients.

DR. ABERNETHY: It seens to ne |ike that
the proposed study and the European study currently
underway shoul d provide the pertinent additiona
information, and | have to say, you know, | refuse
to canpaign for votes, however, | think that the
real uneasiness is whether these things should be
done in Phase 3 or Phase 4. Wth ne feeling, as
said, uneasily, that | think they should be done in
Phase 4.

| have to bal ance that with kind of this
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m x of what | read in the newspaper versus what |
amtold, and that is, what kind of |everage does
the regul atory agency have to really insist that a
Phase 4 study get done. |In sone circles, | amtold
that they have a |l ot of |everage, and other circles
| amtold that they really don't.

So, | guess that ny uneasy yes is based in
the belief that they have a | ot of |everage.

DR HATT: | think that is truly an
issue, but | think the fact is we have got two
studies there, are planned and started, so | am not
worried that that is going to not be done.

DR TEERLINK: At the risk of actually
agreeing with ny esteened coll eague, Dr. Nissen,
actually agree that | think this program deserves
revisitation after the conpletion of the European
study data with a very cl ose eye, though, towards
the efficacy and in ternms of transplant rejection,
and the other adverse effects in ternms of
i nfections and these other things that were
i ncreased, and they nay have been increased by

chance, but as | said before, | would really like
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to be able to go to the patient and actually tel
themthat there is sone potential real benefit on a
clinical outcone or a reduction in side effects
before it were approved.

So, | actually would concur with
revisiting it after the European study and then
considering it for approval with the caveat that
the ot her now Phase 4 study, or both would be Phase
4, but now the second study, the Phase 4 study
woul d be conpl eted, as well.

DR. BURCKART: Both studies will provide
data | think froma nodeling standpoint. W heard
about nodels, and the studies will obviously give
us a chance to go back and see if those nodels were
accurate, and any changes that should be nmade based
upon t hose nodel s.

Recomendat i ons regardi ng | abeling,
perhaps these studies will allow us to nmake
speci fic recormmendati ons about drug therapy
moni toring, and not only the concentration range,
since a couple of concentration ranges are going to

be studied in the Anerican study, but tining of
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initial testing and retesting for therapeutic drug
moni tori ng and changes in dosage, also

phar macogenetics, which | know the FDA is al so
interested in, and | think has sone real practica
applications for transplant patients.

DR HI ATT: These questions |I think are
actually interesting and kind of intentional. |
mean Question 2 says do we have enough information
to understand a reginmen that hasn't been tested, |
think the answer is no, but | think 3 and 4 are
sort of your bailout, and | think, Steve, that is
kind of where | was going to head with this, too.

What is left, and | think | tried to say
earlier | don't think efficacy is too anbi guous for
me al though we tal ked a | ot about whether the
endpoints were surrogate or not, that is not an
issue, | think it is safety.

If you could answer a safety question, and
if you could do that in the European study, you
could do that quickly, and we coul d understand,
would think that if early on, renal function could

be preserved, | would be willing to concede that,
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and not | ook for necessarily a late termsort of
renal function data.

So, if that could be answered early on,
this is approvable, | think. So, | really do think
that where we are at here is not a solid yes or no
I think where we are at is how can you nove quickly
to resol ve these issues.

DR. SOMBERG Could | ask a point of
clarification?

DR H ATT: Yes.

DR. SOMBERG  What tine points would you
be willing to look at, 6-nonth tine frame versus
12-nmonth, because clearly, we are still talking
about | ate 2007 and probably drug availability in
2008 with the 6-nonth approval, so it mght be
hel pful to both us and the agency to know what tine
poi nt you would be interested in, in terms of the
dat a.

DR H ATT: It would be really nice to see
24-mont h renal endpoint and count the number of
people going in with dialysis or need a transpl ant,

but | wouldn't ask for that here. | think that the
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efficacy data, in nmy mnd, is still relatively
compel ling, and what is mssing is really know edge
that you can, in fact, affect the renal outcone by
changi ng the way you dose the regine.

If you can show that in a relatively short
term 6 nonths, | personally would switch ny vote.
That is what is nissing.

DR. MANNON: | concur with the others who
voted no, that | think the European data wll be
very hel pful insofar as renal function. | can't
answer, | amnot sure that know ng the number of
patients that go on dialysis, since they were so
small in the original study, with this small sanple
size will really be effective, but if you have a
sensitive measure of GFR or creatinine clearance,
you might be able to pick up a difference, and
bet it was powered based on serum creatinine
estimated GFR, so you need to take that into
account .

Soneone had nentioned genotypi ng, and so
forth, for PTP, in CYP 3A4, and that is al

exciting, but it is going to have to be a conponent
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of the study. | don't knowif it would really
change nmy mind, it would just add additional data
insofar as getting nore information out of these

i ndi vi dual s and whether there is going to be MPA
| evel s requested, not required. It nmight be sort
of nice to sort of |ook at those kinetics as well.

DR. PROSCHAN: | definitely do not want to
switch my vote, but | also think that the European
study, it is certainly good to | ook at that data,
but | have doubts that that is going to answer al
the safety questions with that sanple size.

Sone of these safety questions, you know,
we tal ked about the nephrotoxicity, but there is
pneunoni a, there are other things. It is hard for
me to see how that would be, in itself, enough for
me. | would want to see the big study that is
com ng.

DR. NISSEN. | just want to nake one nore
comment about that. You will get alittle nore out
of the European study if you do what Dr. Kaske
suggests and use nore preci se neasures of rena

function. | think what he is suggesting is yes, it
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is only 176 patients for renal function, but if the
preci sion with which you neasure renal function is
i mproved, you may get nore clarity.

Now, it won't answer all your questions,
M chael , about the other safety issues, but if the
agency's concerns, what | heard were focused on the
unacceptabl e renal toxicity seen in the 253 study,
that could be addressed with a nore precise
endpoint in the 176-pati ent European st udy.

I would add that even that trial could be
anended to increase the sanple size a bit beyond
176 if that would constitute an approvabl e study
that woul d get you over the goal line, that m ght
be a very good way to shorten the tine frame that
this drug could be nade avail abl e.

DR H ATT: Let ne also clarify. | think
what we are discussing here is what needs to be
done in Phase 3 for approval, what needs to be done
in Phase 4 to answer all these questions about
maybe | ow frequency events, and so just again to
continue to clarify that preci se neasure, rena

function, done early would probably take you over
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that threshold, and then all the other questions
could be answered out to 2009, because it woul d be
done in Phase 4.

DR. SOMBERG. W can look into trying to
anend that trial. |In fact, 120 patients have
al ready been enrolled in the European trial, so the
ability to get precise early nmeasurenents of rena
function is linited.

| guess another opportunity to gain the
information is in a registry fashion, and this is a
field in which it exists, and we have actually
talked to existing registries. Wuld that offer a
reasonabl e alternative to try to provide that kind
of safety information faster than one nmight get it
fromthese trials that again take a few nore years?

DR. H ATT: | think no, | really do.
think you need to have a controlled safety data, |
think it's just too difficult.

DR. NISSEN. | would actually also agree
now, | amincreasingly skeptical about
observational results in general, unless you see an

enornous | arge effect in these observationa
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studies, they just don't informyou. | wsh I
could say otherwi se, but | don't believe it.

DR H ATT: | want to go to Paul now for
the last conmment, and then we will nmaybe do sone
cl osi ng remarks.

MR COLDAM | certainly would hope the two
studi es answer the questions that have been raised
t hroughout the course of the afternoon today. |
would raise a little bit of concern about whether
addi tional studies would be necessary. Again, as a
layman, it seems to ne we would get a lot smarter,
qui cker, in the whole field of transplantation, and
what we |earn fromthose two studies nay rai se sone
addi ti onal questions that have to be answered.
hope they don't.

DR HI ATT: In a way, | think things have
hopeful | y become significantly clearer for you in
terns of nmy sense is everyone here is enthusiastic
to see this beconme approvable, and hopefully
clarify what issues remain to be answered, and
maybe that could be answered in a quick tinme, and

that would really help resolve what is in Phase 3
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and what is in Phase 4.

I want to thank everybody. It has been a
productive day. The presentations all around have
been fantastic and informative, and | think we can
adj ourn the meeting.

[ Wher eupon, at 4:00 p.m, the proceedings

wer e adj our ned. ]
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